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Biological medicinal products have revolutionised the treatment of many diseases,
e.g., autoimmune diseases and cancer, by targeting key disease mediators with high speci-
ficity. As patents and other exclusivity rights on many high-selling and expensive biologics
are expiring or have expired, biosimilars may enter the market. The market entry of biosim-
ilars (the first of which was approved in the European Union in 2006) has raised questions
about legal, regulatory, pricing and reimbursement procedures for these products, as well
as regarding policies and incentive structures related to, for example, tendering mecha-
nisms, gainsharing practices, physician quotas, prescribing and switching frameworks,
substitutions and the education of stakeholders.

In response to this, KU Leuven (Leuven, Belgium), in collaboration with the Erasmus
University Medical Center (Rotterdam, the Netherlands), established the MABEL research
programme in 2016, with the aim of exploring the market environment of biologics, includ-
ing biosimilars, in Europe. On the programme’s fifth anniversary, we launched a Special
Issue on “Biosimilars in Europe” to share some emerging insights derived from our re-
search programme and from articles published in the Special Issue, as well as to identify
unresolved questions and set out a research agenda for the future.

The Need to Reap the Rewards of Biosimilar Competition

The introduction of biosimilars may create competition, possibly resulting in lowered
prices, altered market dynamics and the revision of company strategies; it might also attract
new players to the biopharmaceutical market. As a result, some health care systems have
embraced biosimilars as a tool to control increasing health care expenses or expand patient
access to treatments. Competition between off-patent biologics and biosimilars may also
induce incremental innovation and the development of next-generation biologics with, for
example, a novel formulation or route of administration.

Three articles in this Special Issue provide empirical evidence concerning some of
these rewards of biosimilar competition. A Spanish budget impact analysis estimated
that biosimilar competition yielded a total saving of EUR 2.3 billion from 2009 to 2019,
with approximately one-half of the savings originating from a reduction in list prices
and the other half originating from hospital tender discounts [1]. Although total savings
over this period were impressive in absolute terms, savings in relative terms amounted
to less than 4% of pharmaceutical expenditures in 2019. In an analysis of the Bulgarian
market for biologic disease-modifying antirheumatic medicines, Tachkov et al. showed
that biosimilar market entry not only reduced prices, but also increased utilization (thus,
widening patient access to treatment) and generated competition in a therapeutic class [2].
Finally, a Belgian study examined the introduction of an intravenous biosimilar in the
presence of a subcutaneous reference biologic, and indicated that a cost comparison between
such products needs to consider multiple factors, such as patient’s body weight, discounts
and intravenous vial sharing [3].

The Special Issue also confirms that not all European countries are currently reap-
ing the full rewards of biosimilar market entry and competition. On the one hand,
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Moorkens et al. suggest that the relatively high market shares of infliximab and etan-
ercept biosimilars in Germany were attained through the implementation of biosimilar
prescription quotas, variable procurement contracts between sickness funds and manu-
facturers, and gainsharing arrangements [4]. On the other hand, Lobo and Rio-Alvarez
explain how biosimilar competition in Spain is impeded by a variety of barriers, including
physician and patient lack of trust in biosimilars and diverging stakeholder interest [5].

The Need to Prescribe Best-Value Biologics

There has been much debate regarding the appropriate use of off-patent reference
biologics, biosimilars and next-generation biologics. Instead of promoting the use of one
over the other, we believe that the focus needs to shift towards the prescription of best-value
biologics. Although the latter term is not uniformly defined, countries such as Ireland
and England have implemented programmes stimulating the use of best-value biologics,
which may be the off-patent reference biologic, a biosimilar version or a next-generation
biologic. By framing the debate in the broader context of best-value biologics, it is possible
to align the interests of different stakeholders towards the common objective of maximizing
population health with limited resources. However, the introduction of such a programme
is not easy, as described in the article by Van Wilder concerning the 2019-2020 “Best-Value
Biologics” programme in Belgium [6].

We see an important role for hospital tender procedures to achieve the selection of
best-value biologics. Based on a review of tender procedures for off-patent biologics
and biosimilars in Europe, Barbier et al. highlighted the importance of creating a level
playing field, of timely launching tenders in accordance with public procurement laws,
and of guaranteeing supply by creating room for several manufacturers to be active in
the market [7]. In addition to the design of tender procedures, competition and incentives
were perceived to be crucial in creating a sustainable market for best-value biologics by
a panel of European experts [8]. This article makes an important contribution to the field by
proposing a consensus definition and identifying some ‘dos and don’ts’ of a competitive,
but sustainable, market for off-patent reference biologics, biosimilars and next-generation
biologics. However, much more research needs to be carried out to build a comprehensive
theoretical framework to understand how European competitive markets of biologics,
including biosimilars, can also be sustainable.

When selecting a best-value biologic or in general terms a best-value medicine, there
is a need to consider a whole therapeutic class of products. Let us take the example of
rheumatoid arthritis. Although there are differences in indications and target populations,
the therapeutic arsenal for rheumatoid arthritis consists of synthetic disease-modifying
antirheumatic medicines (e.g., methotrexate and leflunomide), off-patent reference biologics
and their biosimilars (adalimumab, infliximab and etanercept), other reference biologics
(abatacept, golimumab, sarilumab, tocilizumab and certolizumab pegol) and the recent
targeted synthetic Janus kinase inhibitors (tofacitinib and baricitinib). As the market entry
of biosimilars and novel biologic or synthetic medicines is likely to influence the relative
(cost-)effectiveness of products within a therapeutic class, treatment guidelines need to
be regularly updated. However, this is not regularly performed, and, in relation to our
example, there is a need for research which assesses the value of Janus kinase inhibitors
versus all therapeutic alternatives for rheumatoid arthritis.

The Need to Optimise and Harmonise Regulatory Procedures

The European Medicines Agency has been a worldwide frontrunner in developing and
implementing a regulatory pathway supporting the marketing authorisation of biosimilars,
with the United States, Canada and Japan adopting similar pathways. The article by
Ingram et al. presents a unique insight into how the regulatory agencies from these four
countries responded to virtually the same set of data on eight candidate biosimilars from
one company [9]. Even though authorisation decisions were the same, the authors noted
some differences in how the regulatory agencies tackled the data review and benefit-risk
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assessment. This lack of uniformity may raise the cost of biosimilar development and may
also hamper patient access.

At the time of marketing authorisation, the European Medicines Agency publishes
an extensive and detailed scientific assessment report (the so-called European Public
Assessment Report) concerning all aspects of a medicine. The article by Alsamil et al.
evaluated the critical quality attributes in the European Public Assessment Reports of all
adalimumab biosimilars, corroborating that these biosimilars have the same functions and
clinical profiles, notwithstanding small variations in glycoforms and charge variants [10].

The Need to Educate Patients

Despite all the efforts and existing programmes available, informing and educating
patients regarding biosimilars, there remains scepticism towards their use. Indeed, the
article by Vandenplas et al. showed that biosimilar information provided by European
patient organisations themselves is not always correct or sufficiently detailed [11]. Hence,
this paper sends forth a call for regulatory authorities, industry associations, health care
professional associations and patient organisations to jointly produce and disseminate
unbiased information concerning biosimilars in a language that is accessible for patients.
An additional avenue is to develop a dedicated European Commission-driven website for
patients (and health care professionals) on biosimilars.

The Need for Further Research

Taking inspiration from Hippocrates, market and policy research of biologics, includ-
ing biosimilars, should strive to declare the past and diagnose the present, with the intention
of foretelling the future. In respect to the latter, additional research is needed, moving
beyond identifying hurdles to biosimilar market entry and competition, and analysing the
impact of strategies to overcome these hurdles. Furthermore, questions remain concerning
the long-term sustainability of European markets of biologics, including biosimilars: how
do we create a policy environment that not only promotes competition, but also safeguards
economic viability and prevents shortages?
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Abstract: Since the first biosimilar medicine, Omnitrope® (active substance somatropin) was ap-
proved in 2006, 53 biosimilars have been authorized in Spain. We estimate the budget impact of
biosimilars in Spain from the perspective of the National Health System (NHS) over the period
between 2009 and 2019. Drug acquisition costs considering commercial discounts at public procure-
ment procedures (hospital tenders) and uptake data for both originator and biosimilar as actual units
consumed by the NHS were the two variables considered. Two scenarios were compared: a scenario
where no biosimilars are available and the biosimilar scenario where biosimilars are effectively
marketed. All molecules exposed to biosimilar competition during this period were included in the
analysis. The robustness of the model was tested by conducting multiple sensitivity analyses. From
the payer perspective, it is estimated that the savings produced by the adoption of biosimilars would
reach EUR 2306 million over 11 years corresponding to the cumulative savings from all biosimilars.
Three molecules (infliximab, somatropin and epoetin) account for 60% of the savings. This study
provides the first estimation of the financial impact of biosimilars in Spain, considering both the
effect of discounts that manufacturers give to hospitals and the growing market share of biosimilars.
We estimate that in our last year of data, 2019, the savings derived from the use of biosimilars relative
total pharmaceutical spending in Spain is 3.92%. Although more research is needed, our evidence
supports the case that biosimilars represent a great opportunity to the sustainability of the NHS
through rationalizing pharmaceutical spending and that the full potential of biosimilar-savings has
not been achieved yet, as there is a high variability in biosimilar uptake across autonomous regions.

Keywords: biologics; biosimilars; budget impact analysis; savings; pharmaceutical spending; cost
containment; Spain

1. Introduction

Drug research and development has led to market access for many important thera-
peutic innovations, and undoubtedly is one of the multiple factors that influence population
aging [1]. Powrie-Smith [2] points out how new therapies and vaccines have contributed
to the fight against communicable diseases, resulting in a significant reduction in the
incidence of viruses such as hepatitis B, as well as in infant mortality. Litchenberg [3,4]
shows how those innovations have significantly improved the way health systems treat and
care for the sick, increasing life expectancy and quality of life. However, those advances
have come with an increase in health spending. In fact, Newhouse et al. [5] and Willeme
and Dumont [6] have pointed to the advances in health technology and the therapeutic
innovations developed as the most important determinants of such increases in health
expenditures, and among those, pharmaceutical spending.

Trends in pharmaceutical markets have raised some concerns about the sustainability
of pharmaceutical expenditure [7]. Thus, the focus should be placed on spending efficiency
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rather on cutting spending, to ensure the maximum return on investment in pharmaceutical
products. The global pharmaceutical market will exceed USD 1.5 trillion by 2023, as
it is expected to grow at a rate of between 3 and 6% per year. However, this growth
will be different in different areas of the world, and in fact, in the five main markets of
Europe, this growth is expected to be lower, between 1 and 4% [8]. Those expectations
are based on list prices that are exclusive of discounts and rebates paid to governments.
This is relevant as a divergence of 1.4 percentage points between expenditure measured
at list and net prices was found in a forecast of the pharmaceutical expenditure for the
EU5 countries from 2017 to 2021 [9]. Thus, considering the net prices seems critical
when estimating the economic impact of any health technology, either in-patent or off-
patent medicines, in pharmaceutical expenditure. In any case, a significant part of this
increase in pharmaceutical spending is related to the appearance and consolidated use in
clinical practice of biological medicines [10], especially for the treatment of chronic and
life-threatening diseases such as cancer, multiple sclerosis or rheumatoid arthritis [11].
Many biologic products can actually slow the progress of or even prevent disease [10],
but normally present a higher price than that of chemical drugs. In 2018, over 30% of all
European drug spending was on biological medicines and this percentage is expected to
continue to grow [12].

As in the case of generics with chemical medicines, the loss of exclusivity and the
expiry of a patent on innovative biological products, hereinafter referred to as the originator,
allows the entry into the market of biosimilar products. The major difference between a
generic and a biosimilar is that the natural variability and more complex manufacturing
of biological medicines do not allow an exact replication, as is the case with generics.
Consequently, biosimilars are subjected to a more comprehensive regulatory pathway to
ensure that minor differences do not affect safety or efficacy [13].

As stated by the European Medicines Agency, “a biosimilar is a biological medicine
highly similar to another already approved biological medicine” and “biosimilars are
approved according to the same standards of pharmaceutical quality, safety and efficacy
that apply to all biological medicines” [13]. The European Medicines Agency (EMA)
is responsible for evaluating the majority of applications to market biosimilars in the
European Union. After the first biosimilar (the recombinant human growth hormone
or somatropin) was approved in 2006, 62 biosimilar drugs corresponding to 17 active
substances received marketing authorization by EMA as of 31 December 2020 [14]. In
Spain, 53 biosimilar drugs for 16 active substances have been authorized for marketing
to the same date [15]. However, it is worth noting that the design and implementation of
pharmaceutical policies on biosimilars fall within the remit of EU Member States.

Biosimilars are lower cost alternatives of originator biologicals and are expected
to bring meaningful budgetary savings to health systems. However, the spending on
biosimilars is still very low, at around 1.5% of pharmaceutical expenditure in Europe in
2018 [12]. Unfortunately, there are still not many studies that estimate the savings derived
from their use. Simoens et al. [16] published a review of budget impact analyses (BIA) of
the use of biosimilars, although only focused mainly on two molecules, infliximab and
etanercept. Furthermore, several recent studies have tried to estimate the budget impact
of the introduction of recent biosimilars for either one or several molecules, at national or
local levels in Italy [17-19], the UK [20,21] and Canada [22], including also in Canada a
simulation exercise in which different penetration scenarios similar to the OECD average
were considered [23]. In Spain, to date, the work by Gonzalez Dominguez et al. [24] is the
only previous study that estimated the savings due to biosimilars. They reported realized
savings of EUR 478 million retrospectively from 2009 to 2016 and potential savings of EUR
1965 million in the period 2017 to 2020.

In order to understand the role of commercial discounts in price competition, it is
convenient to first look at the regulation of prices for medicines in Spain (Figure 1).
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INITIAL PRICING REFERENCE PRICE SYSTEM? PUBLIC PROCUREMENT PROCESSES?

Interministerial - Regional Health Services, hospitals,
. . Ministry of Health .
Commission for Pricing hospital groups ...

Originator

price Reference Price Order
20-30% 1

Biosimilar Originator _  Biosimilar Tender Price

price price - price (at most ex-factory price or reference price)
Commercial
discounts
Biosimilar/originator bids

Ex-factory Price Reference price Purchase price

\—> Hospital level

Figure 1. Price regulation of biosimilar medicines in Spain. ! According to Royal Decree 177/2014, of 21 March, regulating
the reference price system and the system of homogeneous groups of medicinal products in the National Health System.
2 According to Law 9/2017 of 8 November on public sector contracts.

After marketing authorization has been granted, the price for a biosimilar medicine
is set by the Interministerial Committee on Pricing of Medicines (ICPM). In general, the
ex-factory price (EFP) for the first biosimilar of a given molecule is set at around 20-30%
less than the originator price [25]. The same EFP is applied to any other biosimilar of
the same molecule that is authorised afterwards. Thus, the originator and biosimilar(s)
have different prices for a period of time, not more than one year, since in Spain the
price of off-patent medicines is regulated by the Reference Price System (RPS) [26] in the
same way as in other European countries [27]. Thus, annually a Reference Price Order
(RPO), published in the Official State Gazette (Spanish: Boletin Oficial del Estado, BOE),
establishes the reference groups (the reference group is the basic unit of the RPS and it
is constituted by at least one presentation of a biosimilar medicinal product that has the
same active pharmaceutical ingredient and identical administration route) and fixes the
reference price (RP) or the maximum amount of public reimbursement of the presentations
of medicinal products included in the reference groups established. After the publication
of the corresponding RPO, the biosimilar and originator of a particular molecule share the
same RP.

EFP, or RP where applicable, is a fixed price in retail pharmacies (to which pharmacy
and distributor margins and VAT are added). However, in Spain most originators and their
biosimilars are dispensed at hospital pharmacies (11 of the 16 molecules with biosimilars
on the Spanish market). In fact, the percentage of pharmaceutical spending on biosimilars
within hospital pharmacy spending has grown continuously, from 1% in 2014 to 3% in
2018 [28]. This fact is relevant because these medicines are mainly purchased via public
tenders (currently according to Law 9/2017, of 8 November, on Public Sector Contracts [29];
although previously according to Royal Legislative Decree 3/2011 [30] and before that,
accordingly to Law 30/2007, of 30 October, on Public Sector Contracts [31]). Under public
procurement, hospitals (or other health providers) tender a contract for the acquisition of
medicines (originator and biosimilar) for a determined period and an estimated volume.
Then, drug manufactures submit their bids (with a price lower or equal to the price tendered
by the entity). The award of the contract depends on the economic offer, although other
technical criteria are also taken into consideration. Hence, there is a variable difference
between purchase price and EFP price or RP, where applicable, hereinafter referred to as
“commercial discount”.

This paper provides a new estimate of the budget impact generated by biosimilars
in the National Health System for the years 2009 to 2019. It differs from a previous study
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in Spain [24] because we take into account the real acquisition scenario, that is, EFP and
commercial discounts. This work is part of a wider research project analyzing the budget
impact of biosimilars in the Spanish NHS, which published a report (grey literature, not
indexed) in Spanish on 27th November 2020 [32].

2. Results

According to our results, the budget impact derived from the introduction of biosimilar
medicines in the Spanish NHS would reach more than EUR 2306.48 million of cumulative
savings in the 11-year period from 2009 to 2019 (Table 1). Somatropin (EUR 375 million),
epoetin (EUR 589 million) and infliximab (EUR 450 million) biosimilars provide the greatest
contribution to the aggregate savings up to 2019, which is attributable to their long presence
on European pharmaceutical market (10, 10 and 5 years, respectively) and the combination
of their uptake and price volumes.

Table 1. Results of the BIA (€ million savings).

Molecule ! Scen'an.o vylthout ch.?na}' 10 with Realized Savings
Biosimilars Biosimilars

SOM 992.5 617.32 375.18
FIL 469.62 180.22 289.4
EPO 993.01 403.86 589.15
FOL 119.2 64.27 54.92
INF 1054.47 604.18 450.3

INS 818.41 707.87 110.54
ETA 628.39 537.91 90.48
CHO 134.67 125.34 9.32

RIT 433.39 318.76 114.62
TRA 140.89 113.26 27.63
ENO 264.86 261.25 3.62

ADA 772.46 588.69 183.77
PEG 10.77 3.2 7.57

TOTAL 6832.63 4526.15 2306.48

! SOM: somatropin; FIL: filgrastim; EPO: epoetin; FOL: follitropin alfa; INF: infliximab; INS: insuline glargine;
ETA: etanercept; CHO: chondroitin sulfate; RIT: rituximab; TRA: trastuzumab; ENO: sodium enoxaparin; ADA:
adalimumab; PEG: pegfilgrastim.

Figure 2a shows the aggregated savings over time and the annual mean savings
per effectively marketed biosimilar molecule. The temporal evolution analysis showed
a growing trend as more biosimilar medicines enter the market. The breakdown of the
contribution by molecule (see Figure 2b) revealed that epoetin is in first position with
savings of EUR 589 million, followed by infliximab (EUR 450 million) and somatropin
(EUR 375 million). Taken together, these three molecules account for more than 60% of
total savings in the entire period. However, the entry of biosimilars of different molecules
significantly changes the market and the estimation of savings. For instance, adalimumab
ranks fifth (EUR 183.77 million) in just two years in the market and a biosimilar uptake of
only 18% in 2019. It is not surprising as it is the most consumed drug in the Spanish NHS in
terms of hospital pharmaceutical expenditure [33]. It is also worth noting that the savings
derived from the use of biosimilars are starting to account for a significant percentage
of pharmaceutical spending in Spain. Figure 2c shows the percentage of annual savings
caused by the use of biosimilars with respect to total pharmaceutical spending published
by the Ministry of Finance in Spain [34] since 2014, calculated at ex-factory prices (EFP),
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without discounts. Annual savings increase from 0.67% in 2014 to 3.92% in 2019. In total,
from 2014 to 2019, the savings account for 2.11% of total pharmaceutical spending.
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Figure 2. Distribution of aggregate savings. (a) Aggregate savings over time. All molecules exposed to biosimilar
competition each year were included in the analysis.; (b) Specific contribution of each of the molecules to the total amount of
savings. SOM: somatropin; FIL: filgrastim; EPO: epoetin; FOL: follitropin alfa; INF: infliximab; INS: insuline glargine; ETA:
etanercept; CHO: chondroitin sulfate; RIT: rituximab; TRA: trastuzumab; ENO: sodium enoxaparin; ADA: adalimumab;
PEG: pegfilgrastim. * Biosimilars marketed before 2009: somatropin, 2006; filgrastim and epoetin, 2008 (2009 is the first
year with available consumption data). (c) Annual savings derived from the use of biosimilars, in percentages, since 2014
with respect to total pharmaceutical spending in Spain. Total pharmaceutical spending calculated by adding hospital
pharmaceutical spending and spending on pharmaceuticals and medical devices per prescription, all calculated at ex-factory

prices [34].

Sensitivity Analysis

The results from the analysis of alternative scenarios (see Figure 3a) show the great
influence of commercial discounts at the hospital tendering on total savings. Significantly,
when commercial discounts are excluded, savings realized would be reduced to EUR
1064 million from 2009 to 2019, which means about 50% reduction over the base case
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results. This scenario would represent the minimum savings due to biosimilar competition
(application of the same PR to originator and biosimilar). The other scenario analyzed
shows no significant differences from the base case estimate. The same goes for the one-way
sensitivity analyses (see Figure 3b). Only the assumptions made in the absence of data
(epoetin) show some relevant impact on the savings obtained in the base case, as they affect
the data series of two active ingredients whose biosimilars have been on the market for a

long time.

(a)

Commercial
discounts
excluded

Non-weighted
volume (in units) of
each award

(b)

Epoetin zeta biosimilar
market share in 2011-
2015 (£ 20%)
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Figure 3. Results of the scenario and sensitivity analyses. (a) Scenario analysis. (b) One-way sensitivity analysis. The dotted

line represents the base case value.

Finally, probabilistic sensitivity analysis provides 11-year (2009-2019) cumulative
savings with an average of EUR 2310 million (95% IC: EUR 2170-EUR 2461 million) for the
NHS. Overall, these results are in line with those obtained for the base case as shown in
Table 2.

Figure 4 shows the 1000 Monte Carlo simulations performed in the probabilistic
analysis. Each of the points represents one of the 1000 simulations carried out. Thus, a
greater dispersion of the points along the axes represents a greater uncertainty of the results.
As observed, a higher consumption of DDD does not always translate into higher savings,
as seen with enoxaparin, chondroitin sulfate and insulin glargine. On the other hand,
we see how rituximab achieves considerable savings without reaching high consumption
values (in DDD).

10
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Table 2. Results of the probabilistic sensitivity analysis (€ million).

Probabilistic Sensitivity Analysis

Molecule ! Base Case
Mean 95% CI
SOM 375.18 377.96 348.25 - 415.67
FIL 289.40 289.27 274.55 - 303.17
EPO 589.15 590.26 546.85 - 634.32
FOL 54.92 54.92 53.71 - 56.07
INF 450.30 450.25 448.59 - 452.03
INS 110.54 110.40 106.08 - 115.03
ETA 90.48 90.60 83.26 - 99.25
CHO 9.32 9.32 8.99 - 9.68
RIT 114.62 114.63 103.36 - 126.12
TRA 27.63 27.61 26.24 - 29.04
ENO 3.62 3.61 2.27 - 4.83
ADA 183.77 184.08 161.25 - 207.42
PEG 7.57 7.57 6.79 - 8.32
TOTAL 2306.48 2310.47 2170.19 - 2460.96

1 SOM: somatropin; FIL: filgrastim; EPO: epoetin; FOL: follitropin alfa; INF: infliximab; INS: insuline glargine;
ETA: etanercept; CHO: chondroitin sulfate; RIT: rituximab; TRA: trastuzumab; ENO: sodium enoxaparin; ADA:
adalimumab; PEG: pegfilgrastim.
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Figure 4. Scatter plot of 1000 Monte Carlo simulations. Vertical axis represents aggregated saving
(€ million) for each molecule in the period 2009-2019. Horizontal axis represents the total amount
of DDD (million) consumed in this period for each molecule. White dots represent the base case
values. SOM: somatropin; FIL: filgrastim; EPO: epoetin; FOL: follitropin alfa; INF: infliximab; INS:
insuline glargine; ETA: etanercept; CHO: chondroitin sulfate; RIT: rituximab; TRA: trastuzumab;
ENO: sodium enoxaparin; ADA: adalimumab; PEG: pegfilgrastim.

3. Discussion

To our knowledge, ours is the first study that uses a BIA to estimate the retrospective
savings in a European health system for the total of biosimilar molecules marketed and
taking into account the real net price (EFP and commercial discounts in the hospital
tenders). The only precedent for Spain is Gonzdlez-Dominguez et al. [24]. They estimated
the savings derived from biosimilars in the NHS for the retrospective period 2009-2016 and
for the prospective period 2017-2020. In order to compare our results to theirs, we have
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estimated the savings through the budget impact analysis according to our model for the
same seven active substances (somatropin, filgrastim, epoetin, follitropin, insulin glargine,
infliximab and etanercept) and in the same period (2009-2016). We estimate savings of
EUR 343 million compared to EUR 478 million reported by [24]. This difference may be
due to different assumptions on the price erosion, the application date of the RPO, or the
estimated uptake of each molecule used and merely reflects the complexity inherent to any
estimation of savings.

Few studies have calculated the real retrospective savings derived from the introduc-
tion of biosimilars in the European context. Simoens et al. [16] reviewed full publications
and posters focusing on BIA of biosimilar medicines. Their work revealed the lack of
peer-reviewed information on the budget impact of biosimilar products. Only three studies
were considered full budget impact models according to ISPOR good practice guidelines.
They all aimed to estimate the budget impact of the introduction of an infliximab biosimilar
over a prospective time horizon between 1 and 3 years, also considering some type of
substitution or combination.

Since then, additional BIAs of biosimilar medicines in Europe have been published.
They mainly aimed to analyze the budget impact of one molecule (antiTNF class is the
wider class analyzed) in a time horizon between 3 and 5 years. For instance, in Italy,
Rognoni et al. [17] estimates the impact of the use of a rituximab biosimilar in the Ital-
ian National Health System in a 3- and 5-year horizon that accounts for EUR 79.2 and
EUR 153.6 million, respectively. Likewise, the introduction of an adalimumab biosimi-
lar would generate savings of EUR 260 million in 5 years [19]. In the United Kingdom,
Aladul et al. [20] updated their previous study [35] including the introduction of a new
antiTNF biosimilar in the areas of rheumatology and gastroenterology. According to their
calculations the impact would amount, in a 3-year horizon, to GBP 285 million. Other
studies expand the focus to EU5 (infliximab) [36] or a greater pool of European countries
(rituximab) [37]. In a very recent study, Agirrezabal et al. [21] estimated the impact of
biosimilar insulin glargine in primary care in the NHS with, specifically, savings of GBP
900,000 between October 2015 and December 2018. They also provide an estimate of the
savings lost due to reduced use of biosimilars, which could have reached GBP 25.6 million,
indicating that only 3.42% of the potential savings have been achieved.

Of note, most studies cited used ex-factory prices excluding discounts as cost-input.
This does not reflect reality, as hospitals usually negotiate individual discounts through
public tenders. By contrast, our study uses purchase prices paid by hospitals. We believe
this allows for a more accurate estimation of savings due to biosimilar competition in Spain
since 2009. At the same time, the large period of time we analyze, from 2009 to 2019, allows
us to observe how, in general and per molecule, savings are increasing in time.

In any case, our results are broadly consistent with the observed financial impacts
from other countries in that biosimilar uptake translates into significant savings and that
when longer periods are considered, higher savings are realized, as expected.

It is important to note that the estimated savings are affected by the variation and
level of both quantities and prices. Consequently, a higher consumption of DDD does not
always translate into higher savings, as observed with enoxaparin, chondroitin sulfate and
insulin glargine, due to a lower price with respect to complex biosimilar molecules such as
antiTNF or monoclonal antibodies. For the same reason, rituximab achieves considerable
savings without reaching high consumption values.

It is worthwhile to highlight that adalimumab (the first biosimilar launched at the
end of 2018) accounts for almost 8% of the 11-year (2009-2019) cumulative savings. This
figure corresponds to realized savings of EUR 187 million in scarcely one year. It is not
surprising as adalimumab is responsible for the highest drug spending in Spain [33]. This
suggests that higher savings in the short term may be expected. In fact, we have estimated
that the percentage of annual savings caused by the use of biosimilars with respect to total
pharmaceutical spending is increasing and by 2019 it was 3.92%.

12
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An additional finding of this work is that potential savings in Spain due to biosimilars
are not yet fully exploited, as the biosimilar uptake is still lower than that in other countries,
at least for some active substances. For example, antiTNF biosimilar uptake in Spain was
49% in 2019 vs. Denmark (96%), Germany (61%), Italy (64%) or Norway (74%). The same
pattern is observed for biosimilar monoclonal antibodies in oncology. The penetration in
Spanish market barely exceeds 35% vs. Denmark (74%), Germany (49%), Italy (52%) or
Norway (70%). This lower utilization proves that there is a room for improvement in the
Spanish NHS [38].

In any case, it is important to note that different molecules behave differently and
not all contribute equally to savings in each country, or in different countries, because
of the different price and reimbursement policies, procurement procedures, and other
pharmaceutical policies, which vary greatly among European countries.

In the case of Spain, a comprehensive report by the Independent Authority for Fiscal
Responsibility [39] confirmed the high variability across autonomous communities in terms
of uptake levels and promotion policies. This may have been a driver for the Ministry of
Health’s attempt to establish a national policy on biosimilars [40]. This plan, still under
revision, makes recommendations to revisit those supply and demand policies put in
place in Spain with the further aim of promoting the utilization of biosimilar medicines
in Spain. This aim is also supported by the Advisory Committee for the Funding of
the Pharmaceutical Benefit of the National Health System, a collegiate body attached to
the Ministry of Health. In its analysis of this plan, the committee is of the opinion that
promoting the use of biosimilars will lead to more competition and reduction of the burden
of pharmaceutical spending [41]. We consider that more research is needed on the role of
biosimilar competition in pharmaceutical cost containment. Given the increasing concern
regarding the sustainability of healthcare systems, and the contribution biosimilars can
play towards that end, in line with our findings, more ambitious or fine-tuned policies for
promoting biosimilars (in general or some biosimilars specifically) may be expected.

Limitations

As in any other study, this retrospective BIA has certain limitations, mainly due to the
non-availability of data, specifically among the first three biosimilar classes on the market
(EPO, G-CSF, and hGH). Additional sources [42—44] were used to complete information
gaps on the uptake of these biosimilars. When the price of the biosimilar prior the RPO
launch was unknown, we assumed that it was a 10% higher than the price after RPO. We
believe this assumption is a conservative position, as the RPO can lead to price reductions
of up to 30%, as in the case of adalimumab.

Regarding the estimation of commercial discounts, as mentioned, a sample of 143 pub-
lic procurement tenders (the most recent in each autonomous community) was used.
Although the sample was considered to be representative, it does not include all the public
procurement procedures in the country for the entire period of analysis. This is because
sharing transparent information on purchase prices (tenders) is a very recent trend mo-
tivated by the EU directives on public procurement. In addition, we acknowledge that
an unequal distribution of tender procedures per region might influence the estimation
of actual savings in Spain. The degree of variability in the level of discounts awarded via
public tenders for the same molecule within the regions is out of the scope of this research
and merits itself further exploration. In addition, to overcome the lack of data on the
public tenders prior to 2016, a linear regression was performed with 0% as the lower limit
of discount matching the time of biosimilar launch. This would represent the evolution
of price discounts derived from competition between an originator and biosimilars over
the years.

The results of this BIA should be interpreted with these limitations in mind.
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4. Materials and Methods
4.1. Model Design

We perform a retrospective BIA of the introduction of biosimilars from the Spanish
Health System perspective covering the period from 2009 to 2019. All the molecules
exposed to biosimilar competition in this period were included in the analysis (Figure 5).
We adopt the third-party payer perspective and thus, we only account for direct medical
costs, in particular pharmacological costs prior to and after the market introduction of
biosimilars. The calculation was conducted in a Microsoft Excel-based spreadsheet model.
The model was constructed in compliance with methodology guidelines for economic
evaluations and analyses previously developed in Spain [45,46].

Molecule/Active Year of marketing Originator®~ Biosimilar®

substance authorization
Somatropin® Genotropin® — Omnitrope®
Filgrastim? 2009 Neupogen® - Accofil® /Nivestim® /Zarzio®
Epoetin®? Eprex® - Binocrit® /Retacrit®
Follitropin alfa 2014 Gonal F® — Bemfola® /Ovaleap®
Infliximab 2015 Remicade® — Remsima® /Inflectra® /Flixabi® /Zessly®
Insuline glargine Lantus® - Abasaglar®
Etanercept Enbrel® — Benepali® /Erelzi®
Chondrotin sulfate 2016 Condrosulf®/Condrosan® - Condrotin sulfato Kern® /Abamed®
Rituximab 2017 Mabthera® — Truxima® / Rixathon®
Trastuzumab Herceptin® — Ontruzant® /Herzuma® /Kanjinti® /Trazimera® /Ogivri®
Sodium enoxaparin 2018 Clexane® - Enoxaparina Rovi® /Hepaxane® /Inhixa®
Adalimumab Humira® - Amgevita® /Hulio® /Hyrimoz®/ldacio® /Imraldi®
Pegfilgrastim 2019 Neulasta® — Pelgraz® / Pelmeg® /Ziextenzo®

Figure 5. Biosimilar medicines effectively marketed in Spain as of December 2019. ! Biosimilars marketed before 2009 (2009
is the first year with available consumption data). 2 For the purpose of this study, epoetin zeta and alfa are considered as a
single molecule. Bevacizumab and teriparatide biosimilars have been recently marketed in Spain (September 2019 and June
2020, respectively) but they are not included in this analysis.

To estimate the budget impact, two scenarios are compared. First, the hypothetical
scenario in which biosimilar drugs are not available on the market and therefore, an
originator’s price would keep constant throughout the period examined. This assumption
is based on a review of the price evolution of originators (anti-TNFs, trastuzumab and
rituximab). We found that these originator medicines did not undergo major price changes
before biosimilar entry. This could be interpreted to mean that even if other molecules
generate competition in the same indication, the originator’s price is rarely modified.
Second, the actual scenario with biosimilars available on the market after an originator’s
patent expiration is examined. In this scenario, competition leads to a price reduction for
originator medicines. The difference in terms of costs between the two scenarios provides
the savings generated by the introduction of biosimilars.

The two main variables of the analysis are uptake (consumption data) and price
for each molecule, both originator and biosimilar. To provide clarity on some specific
terminology a glossary table (see Table 3) with English terms used in this manuscript and
their Spanish equivalents is provided.
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Table 3. Glossary of English/Spanish terms and their abbreviations.

English Term Spanish Term Abbreviation in Spanish

National Health System

(abbreviated in text as NHS) Sistema Nacional de Salud SNS

Interministerial Committee on Comisién Interministerial de
Pricing of Medicines CIPM

(abbreviated in text as ICPM) Precios de Medicamentos

Ex-factory price

(abbreviated in text as EFP) Precio de venta del laboratorio PVL
Reference price . .
(abbreviated in text as RP) Precio de referencia PR
Reference Price Order Orden de Precios de OPR
(abbreviated in text as RPO) Referencia
Reference Price System Sistema de Precios de SPR
(abbreviated in text as RPS) Referencia
Purchase price Precio de adquisicion -
Official State Gazette Boletin Oficial del Estado BOE

(abbreviated in text as OSG)

4.2. Uptake Estimation

We use two sources of data on the uptake of biosimilars. For the period between 2009
and 2015, we use data provided by all manufacturers, representing the number of units
effectively consumed by the NHS (BioSim, data on file) and for the period between 2016
and 2019, we use data provided by the Ministry of Health (Ministry of Health, data on
file). In both scenarios (with and without biosimilars) the volumes have been converted
to daily doses using the published World Health Organization (WHO) defined daily
doses (DDD) [47] as previously used by Haustein et al. [48] to estimate the impact of the
introduction of biosimilars in several European countries. Figure 6 shows the evolution
over time of biosimilar uptake in the Spanish pharmaceutical market. In the bottom of the
figure, the estimated average uptake after launch of the first biosimilar (that means, mean
uptake of first year of commercialization, mean uptake of second year of commercialization,
and so on) are shown.

4.3. Price Estimation

For each molecule, drug acquisition costs (EFP) for the year 2019 have been obtained
from BotPlus, the Health Information database of the General Council of the Association
of Official Pharmacists that provides harmonized information on medicines [49]. For the
previous years, price evolution was also obtained from BotPlus, and when not available,
these prices were provided by BioSim (BioSim, data on file). RPO published in the OSG
from 2014 to 2019 were consulted to provide RP. RP is assumed to affect price calculations
in the same month of the publication of the RPO when it is prior to the 15th day of the
month, otherwise RP will apply the following month. When a biosimilar price between
its commercialization and its regulation by the reference pricing system is unknown, we
assume an increase of 10% over the RP, following the observation of other biosimilars for
which full price data are available.

Purchase prices in hospital tenders were used to calculate discounted prices per DDD
compared to the EFP for infliximab, etanercept, adalimumab, trastuzumab and rituximab
(data from 143 public tenders collected by Acobur S.L. (https://www.acobur.es, accessed
on 15 April 2020). This reduced price was weighted by the total volume (in units) of each
award (of originator and biosimilars) to obtain the commercial discount for each molecule
and year. In the case of somatropin, epoetin, filgrastim and pegfilgrastim, internal BioSim
data for years 2018 and 2019 were used and a linear regression was conducted assuming
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a discount of 0% the year before the marketing of the first biosimilar. No discount is
considered for follitropin alfa, insulin glargine, chondroitin sulfate and enoxaparin, as
they are mostly dispensed by retail pharmacies, where commercial discounts do not apply.
Table 4 shows the number of tenders analyzed and the level of discount for each molecule.

Table 4. Level of discount on price per molecule.

Molecule ! ' Y.ear. of First Public Tendgrs Current Level of Discount
Biosimilar Launch Analyzed Original Biosimilar
SOM 2009 2 9 ++ ++
FIL 2009 2 2 et +++
EPO 2009 2 2 +++ +++
FOL 2014 - - -
INF 2015 37 + +++
INS 2015 - - -
ETA 2016 55 + ++
CHO 2016 - - -
RIT 2017 36 + ++
TRA 2018 21 + +++
ENO 2018 - - -
ADA 2018 59 + +++
PEG 2019 2 +++ +++

Level of discount on price (either EFP or RP): + (low) 0-25%; ++ (medium) 25-50%; +++ (high) >50%. ! SOM: somatropin; FIL: filgrastim;
EPO: epoetin; FOL: follitropin alfa; INF: infliximab; INS: insuline glargine; ETA: etanercept; CHO: chondroitin sulfate; RIT: rituximab; TRA:
trastuzumab; ENO: sodium enoxaparin; ADA: adalimumab; PEG: pegfilgrastim; 2 Biosimilars marketed before 2009: somatropin, 2006;
filgrastim and epoetin, 2008 (2009 is the first year with available consumption data). 3 The amount of public tender analyzed exceed 143 as
some of them were tendered for several molecules.

Biosimilaruptake

100.00%

90.00%

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

2009

FIL
EPO
—s— INF
—e PEG
—— RIT
—— ETA
—o— TRA

FOL
—a— ENO
—+— SOM
—a— ADA

—eo— INS

e —

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

—— CHO

Year st 2nd 3rd 4th Sth

Mean* (base case) 9.22% 17.79% 27.58% 30.17% 33.22%

Figure 6. Biosimilar penetration in Spain over time (adapted from [29]). Biosimilar uptake (%) is calculated as volume of

biosimilars over volume of biosimilars plus the originator product (DDDs). * Chondroitin sulfate and the three biosimilars

marketed before 2009 (somatropin, filgrastim and epoetin) were excluded to avoid distorting the mean. SOM: somatropin;
FIL: filgrastim; EPO: epoetin; FOL: follitropin alfa; INF: infliximab; INS: insuline glargine; ETA: etanercept; CHO: chondroitin
sulfate; RIT: rituximab; TRA: trastuzumab; ENO: sodium enoxaparin; ADA: adalimumab; PEG: pegfilgrastim.
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4.4. Molecule-Specific Assumptions

In addition to the general assumptions mentioned above, it was necessary to adopt
other specific assumptions given the lack of specific information about both uptake and
price variables (Table S1).

4.5. Sensitivity Analsyses

In order to evaluate the uncertainty associated with the variables used in the budget
impact model and determine the robustness of the results obtained, we carried out both
deterministic and probabilistic sensitivity analyses.

In the scenario analysis, some of the assumptions are modified with respect to the base
case (non-additively) (Table 5). The new alternatives (non-additive) propose different ways
to calculate the price variable. Scenario 1 estimates the impact on price of ignoring the
discounts that manufacturers give to hospitals. Scenario 2 ignores the volume-weighting,
that is to say, the purchase price only applies to the year in which the tender is awarded
regardless of the duration of the contract.

Table 5. Scenario and one-way sensitivity analyses.

Variation with Respect to

Scenario Parameter the Base Case
. Originator and biosimilar No commercial
Scenario 1 . . .
prices discounts applied
Scenario 2 Commercial discounts No volume weighting applied
(tenders) ghtng app
One-way Parameter Variation with Respect to the
Base Case
One-way 1 Biosimilar price prior RPO +50%
One-way 2 Month of application of RPO £1 month
One-way 3 Epoetin zeta market 1£20%

share distribution

One-way sensitivity analysis was performed by changing, one by one, some parame-
ters of the model: the price of some biosimilars prior the application of the RPO, the month
of application of the RPO, and the market share of biosimilar epoetin in 2011-2015 (data
from [42]) (Table 5).

We also performed a probabilistic sensitivity analysis using the Monte Carlo method
with 1000 simulations, simultaneously modifying all parameters from base-case values
following a normal distribution, in line with the recommendations of the literature [50].

5. Conclusions

The increase of health expenditures, and in particular, of pharmaceutical expenditures
in Spain highlights the need for effective strategies to contain and rationalize pharmaceuti-
cal spending.

This is the first study carried out which jointly analyzes the savings for the Spanish
NHS in terms of pharmaceutical expenditure derived from both the uptake of biosimilar
products and the downward effect on prices resulting from competition (RPS and public
tenders, with commercial discounts).

Our results show how the introduction of biosimilar drugs in the Spanish phar-
maceutical market has brought competition in the market of biological products, and
unquestionable, increasing and significant savings, especially at the hospital level, where
the majority prescriptions for the molecules herein analyzed are issued. Thus, biosimilar
medicines represent a great opportunity to promote the sustainability of the NHS through
rationalization and efficiency in pharmaceutical expenditure. Our study also shows that the
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full potential of biosimilar savings has not been achieved yet, as there is a high variability
in biosimilar uptake across autonomous regions.

This is a first approach to the impact of biosimilar medicines on the pharmaceutical
market in terms of price competition, uptake and savings. However, a further research
might address other issues such as level of competition, variability across molecules and
within regions, relationships, if any, between market size and number of competitors or
price discounts.

In any case, any pharmaceutical policy to be adopted should not only analyze its ex-
pected impact in the short-term, but also in the medium- and long-term, to promote healthy
competition in the market for biological pharmaceutical products, whether originator or
biosimilar. After all, the ultimate goal is the sustainability of the healthcare system with
rapid access to innovative products, but also a healthy competition from biosimilars when
the patent from the originators expires, resulting in better access for patients to obtain the
clinical benefits derived from the treatments.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/ph14040348 /51, Table S1: Assumptions adopted for each molecule.
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Abstract: The aim of this study is to evaluate the effect of the introduction of biosimilars in Bulgaria
on the prices and utilization of biologic disease modifying antirheumatic drugs (([DMARD). It is a
combined qualitative and quantitative analysis of time of entry of biosimilars on the national market
and the respective changes in the prices and utilization during 2015-2020. We found 58 biosimilars
for 16 reference products authorized for sale on the European market by the end of 2019, but for 2
of the reference products biosimilars were not found on the national market. Only inflammatory
joint disease had more than one biosimilar molecule indicated for therapy. Prices of the observed
bDMARD decreased by 17% down to 48%. We noted significant price decreases upon biosimilar
entrance onto the market. In total, the reimbursed expenditures for the whole therapeutic group
steadily increased from 72 to 99 million BGN. Utilization changed from to 0.5868 to 2.7215 defined
daily dose (DDD)/1000inh/day. Our study shows that the entrance of biosimilars in the country is
relatively slow because only half of the biosimilars authorized in Europe are reimbursed nationally.
Introduction of biosimilars decreases the prices and changes the utilization significantly but other
factors might also contribute to this.

Keywords: biosimilars; pricing; reimbursement; utilization

1. Introduction

It is largely well-established, as supported by evidence, that after the introduction of
generic medicines the price of originals decreases, allowing for an increase in medicines
utilization [1-4]. This is mostly valid for the synthetic medicines where the criteria for
essential similarity between the originator and off-patented versions are scientifically
and regulatory established [5]. Generic medicines benefit the market by offering equally
high-quality treatment as originator medicines but at much lower prices [6,7]. Based
on the essential similarity of medicines, countries introduce a variety of measures to
stimulate generic medicines manufacturing, prescribing, dispensing, and utilization in the
society [8,9]. Those measures are described as generic medicines policy [10,11]. Generic
medicines policy has been promoted by the World Health Organization for many years
with the main goal of encouraging governments to introduce it as part of their national
drug policy [12,13]. A core element of the generic medicines policy is a list of essential
drugs comprising the most widely used by the majority of people and medicines for a large
number of diseases [14]. The aim of introducing generic incentives is to foster competition,
decrease prices, and enlarge the utilization of essential medicines, thus, covering the needs
of the majority of the population [15-17].

Biological medicines encompass a wide group of therapeutic agents that are manufac-
tured through living organisms and include monoclonal antibodies, peptides (e.g., insulin),
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vaccines, blood products, RNA targeting therapies, and gene and cellular therapies [18]. A
biosimilar medicine is a biological medicine that is similar to another biological medicine
that has already been authorized for use [19-21]. Biosimilars have a number of important
differences from generic small-molecule drugs, including manufacturing processes that
are unique from their reference products (i.e., originators) [20]. There is considerable de-
bate, still, in the scientific community about the safety and interchangeability of biological
products [21]. Authors consider that the availability of biosimilars might provide an oppor-
tunity to lower health care expenditures as a result of the inherent price competition with
their reference product [22]. This is due to the fact that biological products are rising as a
proportion of drug expenditures globally [23]. There are estimates that over 30% of all drug
spending in Europe is on biological medicines and out of them 1.5% are for biosimilars.
There has been an increase by 3.4% over the last five years for all biologic medicines, and by
1.2% since 2014 for biosimilars. By the end of 2018, 16 biological molecules have had
biosimilar products introduced in Europe, meaning that there is a possibility to enhance
biosimilars competition with reference biological products. In countries where there is
no officially introduced generic medicines policy, we can expect obstacles towards the
market penetration, prescribing, and competition in the field of biological products [24,25].
This stimulated our interest towards the topic.

The aim of this study is to evaluate the effect of the introduction of biosimilars in
Bulgaria on the prices and utilization of biologic disease modifying antirheumatic drugs
(bDMARD) for inflammatory joint diseases therapy.

2. Results
2.1. Availability of Biosimilars in the Reimbursement Drug List

We found 58 biosimilars for 16 reference products authorised for sale on the European
market by the end of 2019, but for 2 of the reference products (insulin lispro and enoxaparin)
biosimilars were not found on the national market. The national market included 14
reference products for which 29 biosimilars are reimbursed (Table 1).

Fifteen biosimilars are reimbursed for the outpatient practice. Adalimumab, inflix-
imab, etanercept, and rituximab are biologic disease modifying antirheumatic drugs (bD-
MARD) indicated for inflammatory joint diseases therapy for which nine biosimilars were
found. The rest of the INNs for outpatient practice possess only one biosimilar reimbursed
in the country, except epoetin alfa with two biosimilar (Table 1).

Trastuzumab, bevacizumab, filgrastim, pegfilgrastim, and follitropin alfa are reim-
bursed for inpatient practice but for different therapeutic areas and we could not compare
them at a therapeutic level. Fourteen biosimilars are authorized for those INNs (Table 1).

From Table 1, it is also evident that the time period for biosimilar entry on the national
reimbursed market after its marketing authorization in Europe varies from two months
(infliximab first biosimilar) to nine years (bevacizumab biosimilar). It is also evident that a
total six biosimilars were present in the reimbursed practice for a limited time period which
were later excluded from the Positive Drug List probably due to marketing authorization
holder request.

Reviewing the changes in the authorized for sale and reimbursed indications of
inflammatory joint disease therapy, we found the following. Infliximab was the first
reimbursed by the National Health Insurance Fund bDMARD for the indication of RA
therapy, subsequently AS was added, as well as PSA as an indication. All of the indications
were approved by the NCPR prior to the observed period 2015-2019. During the observed
period, entrance of an infliximab biosimilar to the reimbursement practice allowed for
reimbursement of all aforementioned indications immediately upon receiving approval.
This was the case for other biosimilars for inflammatory joint diseases therapy as well.
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Table 1. Available biosimilar in the reimbursement practice and date of entrance.

Authorized Biosimilars Available Authorisation Date of Inclusions
INN Biosimilars in on the National Date i(:l Eur: o into the Positive Time Lag
Europe (1) Market (n) P Drug List (PDL)
Outpatient Practice
insulin glargine 2 1 8/09/2014 24/08/2015 11 months
adalimumab 8 1 20/03/2017 22/10/2018 1 year 5 months
1 15/09/2018 22/03/2019 6 months
1 25/07/2018 18/03/2019 6 months
1 16/09/2018 20/02/2020 2 year 6 months
infliximab 4 1 9/09/2013 27/11/2013 2 months
1 8/09/2013 27/11/2013 2 months
1 17/05/2018 28/03/2019 10 months
etanercept 2 1 22/06/2017 19/06/2020 3 year
30/03/2018 11 months
rituximab 5 1 16/02/2017 2/11/2020 2 vear
(excluded) Y
20032013 4 year 6 months
epoetin alfa 3 1 26/08/2007 2.10.2014 y
1 year 7 months
(excluded)
1 22/08/2007 26/09/2016 9 year
epoetin zeta 3 1 17/12/2007 15/06/2012 4 year 5 months
8/11/2019 1.9 vear
teriparatide 3 1 10/01/2017 2/04/2020 Y
6 months
(excluded)
somatropin 1 1 11/04/2006 3/12/2011 4 year 8 months
Inpatient Practice
follitropin alfa 2 1 25/03/2014 01/03/2015 1 year
filgrastim 6 1 16/09/2014 01/02/2018 3 year 5 months
22/08/2011 1 year 2 months
1 6/06/2010 8/09/2012 y 1 vear
(excluded) Y
21/08/2012 4 vear
1 14/09/2008 16/06/2014 > year
(excluded) Y
1 5/02/2009 19/09/2011 2 year 7 months
pegfilgrastim 6 1 25/04/2019 27/03/2020 11 months
1 20/09/2018 01/03/2019 5 months
1 21/11/2018 01/03/2019 4 months
12/10/2018 8 months
trastuzumab 5 1 7/02/2018 2/11/2020 2 vear
(excluded) y
1 15/05/2018 2/02/2019 9 months
1 11/12/2018 13/03/2019 3 months
1 14/11/2017 21/02/2020 2 year 3 months
1 25/07/2018 13/03/2019 6 months
bevacizumam 2 1 14/01/2018 28/09/2020 1 year 9 months

2.2. Changes in Prices and Utilization of Anti-Inflammatory Joint Diseases Medicines

During 2015-2020, a total of nine biosimilar products for four INNs were found
available on the reimbursement drug list within the group of anti-inflammatory joint
diseases (Table 2).
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Table 2. Reference price per define daily dose (DDD) for anti-inflammatory joint diseases medicines (BGN).

% Change .
INN 2015 2016 2017 2018 2019 2020 (2020 to 2(%15) Fisher Test

etanercept 67.08 60.49 58.69 54.55 53.75 34.39 * 48.72

infliximab 30.61 ** 28.68 27.018 27.02 17.92 * 17.92 41.47

adalimumab 72.39 66.08 66.08 50.01* 38.13 % 38.13 ** 47.33

cetrolizumab 63.67 57.29 57.29 53.10 53.11 50.03 21.43

golimumab 65.56 65.24 62.05 57.50 57.50 53.34 18.63
ustekinumab 73.70 73.24 65.53 60.65 60.65 60.65 17.71 p <0.0001
tocilizumab 71.21 70.91 60.58 60.58 59.22 54.69 23.19

rituximab 497 497 494 3.65* 3.13 3391 31.66
secukinumab 81.04 80.88 73.08 72,58 10.44

tofacitinib 55.51 52.94 52.94 4.63

baricitinib 77.16 77.16 0%

Legend: * biosimilar included; | biosimilar excluded.

In 2015, infliximab had only two biosimilar alternatives available, with a third being
introduced in 2019; however, this inclusion was of the originator of infliximab. Its price
was influenced by the already established reference price per DDD of the corresponding
biosimilars as per the active legislation requiring the reimbursing of the lowest price per
DDD. The price of infliximab dropped down by nearly 41% during the period and the
highest decrease was observed when the third product was included in the list. One biosim-
ilar for etanercept entered the reimbursement practice leading to almost a 75% decrease
in the reference price per DDD at the moment of entrance and total 49% price decrease
during the whole period observed. Adalimumab appears to be the most competitive INN
with four biosimilars introduced during the period and nearly double the decrease in the
price. Originator for tocilizumab added one new dosage form leading to a small decrease
in reference price per DDD. For rituximab, we found one included biosimilar and the
price dropped down by 1.3 BGN per DDD. This dosage form was subsequently excluded,
leading to an increase in reference price with 0.27BGN (Table 2).

Regarding the changes in prices, we observed a decrease by nearly 50% for INNs
where biosimilars were introduced and with 5-21% for INNs where there was no biosimilar
competitor available prior to introduction (Table 2). The decrease in the prices of the other
INNs where there is no biosimilars could be explained with the regular price revision.
If there is a price decrease in the reference countries it immediately affects the prices on
the national market. For the period 2015-2020, all changes in prices were found to be
statistically significant (p < 0.001). The inclusion of baricitinib resulted in a nonsignificant
change in prices for the period 2019-2020 (p = 0.1326).

Reimbursed expenditures increased for almost all INNs in 2019 in comparison with
2015 (Table 3). Only for infliximab we noted a decrease in expenditures by 49%, which could
be attributed both partly to the decreasing prices, and partly due to the entrance of new
therapeutic and biosimilar competitors. Similar is the situation with adalimumab, whereby
until 2018 reimbursed expenditures increased and upon the introduction of biosimilars it
started to decrease. We can assume that the price decrease leads also to decrease in the
reimbursed expenditures.

In total, the reimbursed expenditures for the whole therapeutic group steadily in-
creased from 72 to 99 million BGN by the end of the observed period (nearly 36-45.9 million
Euro)—Figure 1. Variations in the percent change of total reimbursed expenditures was
noted between 2017 in comparison to 2016 (p < 0.05) when the increase is less than between
2016 and 2015 (p > 0.05). In 2019, we observed a decrease in total expenditures with 2.83%,
which was nonsignificant. However, the change in expenditures between 2017 and 2018
were significant (p < 0.05), and seem to be largely influenced by the increased expenditures
for secukinimab and rituximab.
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Table 3. Reimbursed expenditures in monetary units (in millions of BGN).

% Change .
INN 2015 2016 2017 2018 2019 (2019 to 2015) Fisher Test
Etanercept 15.87 15.78 15.27 15.47 17.19 7.69
Infliximab 8.25 6.30 6.65 7.24 5.54 —48.77
Adalimumab 31.86 42.24 47.70 49.99 40.08 20.51
Cetrolizumab 3.19 3.45 4.17 432 443 27.98
Golimumab 4.98 5.71 5.82 5.85 571 12.89 <0.0001
Tocilizumab 7.15 9.06 10.46 12.00 13.91 48.58 p=5
Rituximab 0.89 0.97 1.49 11.96 10.06 91.12
Secukinimab 1.23 7.72 11.74 89.56
Tofacitinib 0.28 2.80 89.87
Baricitinib 0.12 0
140,000,000 30.00
120,000,000 25.00
100,000,000 20.00
80,000,000 15.00
60,000,000 10.00
40,000,000 5.00
20,000,000 0.00
72, 77
0 -5.00
2015 2016 2017 2018 2019
B Total utilisation  e====% change
Figure 1. Total reimbursed expenditures and % change every year.
Utilization in DDD/1000inh/day is stable for most INNs, with a smooth increase
except for rituximab and adalimumab (Figure 2) for which a significant increase is observed.
1.4
1.2
1
0.8
0.6
0.4

0.2 —
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=== ctanercept ems==infliximab  ==e==adalimumab e=e==cetrolizumab
=== oolimumab ==s==tocilizumab === ystekinumab ==s==rituximab

=g secukinumab === tofacitinib === baricitinib

Figure 2. Utilization in DDD/1000inh/day.
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As a whole, during 2015-2019 the utilization in DDD/1000inh/day increased from
0.657 to 2.395. The increase in utilization was found to be significant (p < 0.001). Adali-
mumab is definitely a leader in utilization in DDD/1000inh/day accounting for 32% to
21% of total utilization during the period (Table 4). For rituximab we noted a tremendous

increase in utilization in 2018 when the first biosimilar entered the market.

Table 4. Share of utilization in DDD/1000inh/day.

% of % of % of % of % of

2015 Overall 2016 Overall 2017 Overall 2018 Overall 2019 Overall

Utilization Utilization Utilization Utilization Utilization

etanercept 0.1133 17.25 0.1258 16.04 0.1263 13.41 0.1387 5.93 0.1575 6.41
infliximab 0.129 19.63 0.1059 13.50 0.1197 12.71 0.1312 5.61 0.1524 6.20
adalimmab  0.2107 32.07 0.3082 39.29 0.3506 37.22 0.489 20.91 0.5178 21.07
cetrolizumab  0.0239 3.64 0.0291 3.71 0.0353 3.75 0.0398 1.70 0.041 1.67
golimumab  0.0363 5.53 0.0423 5.39 0.0456 4.84 0.0497 2.13 0.0489 1.99
tocilizumab  0.0481 7.32 0.0616 7.85 0.0839 8.91 0.0969 4.14 0.1157 471
rituximab 0.0254 36.13 0.0352 4.49 0.0567 6.02 0.072 3.08 0.0726 2.95
secukinumab  0.0703 10.70 0.0764 9.74 0.1179 12.52 1.2817 54.80 1.2619 51.35
ustekinumab 0.0059 0.63 0.0374 1.60 0.0629 2.56
tofacitinib 0.0024 0.10 0.026 1.06
baricitinib 0.0007 0.03

‘t‘otal' 0.66 132.26 0.78 100.00 0.94 100.00 2.34 100.00 2.46 100.00

utilization

What is worth noting, however, is that all changes in utilization were found to be
significant, even those between 2018 and 2019 (p < 0.05), despite the changes in total
NHIF expenditures for the same time period being nonsignificant. This seems to indicate
that introduction of biosimilars and the implementation of cost-containment measures
is able to control for an increase in expenditures, and allow for increase in utilization of
these medicines.

3. Discussion

To the best of our knowledge, this is the first national study exploring the entrance
of biosimilars on the national market and their influence on the reimbursed prices and
utilization of a particular therapeutic group in DDD/1000inh/day. There are two other
national studies focusing on biosimilars [26,27]. The first one compared the prices of
biological products for rheumatoid arthritis therapy, and found that manufacturer prices
of reference biological product and biosimilars shows 36% difference for etanercept, 39%
for rituximab, and 31% for infliximab, while at retail level the differences are 11%, 86%,
and 143%, respectively [28]. It does not explore their reimbursement prices and utilization,
but only officially published manufacturer and retail prices. Authors noted this as a limita-
tion of the study. The second article explores the access to biotechnological drugs for rare
diseases and found that they comprise a high proportion of pharmaceutical expenditures
in the reimbursed biotechnological medicinal products market [29].

Similar international comparisons reviewed the requirements for reimbursement of
biosimilars and compared the reimbursement status, market share, and reimbursement
costs of biosimilars in Bulgaria, the Czech Republic, Croatia, Estonia, Hungary, Latvia,
Lithuania, Poland, Slovakia, and Romania during 20162017, using a questionnaire, focus-
ing mostly on the regulatory requirements for the pricing and reimbursement of biosimilars
for each country [30]. Authors pointed out that the total expenditure on the reimbursement
of biologic drugs in the CEE countries was 397,097,152 EUR in 2014 and 411,433,628 EUR
in 2015, but the data for Bulgaria was scarce.

None of the national studies explore the entrance of all biosimilars. Our research
found that almost half of all authorized by EMA biosimilars are available on the market
but only in one therapeutic group could we establish price competition. There are still
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many biosimilars that are not available. In addition to this slow penetration, the time for
entrance is also variable. For the earlier biosimilars it was extremely long (nine years for
the epoetin alfa) but in recent years, the time of inclusion has become faster; in some cases,
as quickly as two months, which indicated progress in marketing penetration. This might
be also due to the fact that in the area of PDMARD for inflammatory joint diseases therapy
not only is biosimilar competition increasing, but also therapeutic competition, and the
range of improved indications has expanded to cover other forms of arthritis. The first
bDMARD (infliximab) for joint diseases therapy were positioned for rheumatoid arthritis in
2000, subsequently the indications increased to allow for other types of inflammatory joint
diseases (RA, PSA, AS). In 2003, the indication AS was added, and in 2004 the indication
of psoriatic arthritis (PSA) was approved. Despite the approval received by EMA for the
treatment of RA in 2000 for etanercept and 2003 for adalimumab, the NHIF added both
bDMARDS with a significant delay at the end of 2009, but for the three inflammatory
joint diseases (RA, PSA, AS). In 2010, the NHIF included in the list two new molecules:
anti-IL-6-tocilizumab and anti-CD20-rituximab with indication RA (rituximab received
approval also for Wegener’s disease in 2015). One year later, certolizumab pegol was
included in the therapeutic arsenal, approved by the NHIF, for the indication RA, and in
2015 for the other two inflammatory joint diseases. In 2012, golimumab received approval
for the three diagnoses and ustekinumab a year later, but only for the indication of psoriatic
arthritis. The last two bDMARD:s received approval in 2017 for secukinumab and in 2019
for ixekizumab. A new group of medicines-target synthetic DMARDS has entered widely
in the practice of rheumatologists in 2018. Tofacitinib was the first approved by the NHIF
in March 2018, followed by baricitinib in 2019. To date, no biosimilar products of these
have been presented but we found that their entrance changes the utilization in the group
as a whole.

It is also important to note that biosimilars entrance is delayed also by the market
exclusivity practices of the pharmaceutical companies [31].

A limitation of our study is that we focused only on the therapeutic group for out-
patient practice, because the reimbursed prices of medicines for hospitals are an object of
tenders and all of them are also subject of confidential rebate negotiation so the real market
price could not be established.

Regarding the prices, we confirmed the hypothesis that the biosimilars decrease the
prices of biological product even at the moment of their entrance in the reimbursement
system. The prices are highly competitive and in comparison with the INNs, where there is
no biosimilars, prices are falling down at twice the rate [27]. The pricing policy in Bulgaria
is oriented towards lower costs and lower prices. External reference pricing is applied for
price approval and lowest ex-manufacturing price is used out of 10 reference countries.
After the reimbursement approval, the lowest price per DDD is used as a reference price for
reimbursement within the INN. The fact that the years with the most included biosimilars
(2018-2019) had a nonsignificant change in total expenditures indicates that these cost-
containment measures are effective.

We also confirm that the entrance of biosimilars influences the utilization in a positive
direction, except for infliximab, with significant changes being observed for all INNs.
The decrease in utilization of infliximab could be attributed to the constantly lowering
prices and entrance of new bDMARDS within the group. This is probably influenced by
adalimumab who is the leader in the group. Adalimumab is one of the most commonly
prescribed blockers of TNFa due to its well-established long-term safety profile [28], tol-
erability, and effectiveness compared to other bDMARDS [32]. It is one of the first three
bDMARDS approved for treatment by the NHIF with 18 indications to date. Recent studies
reveal that adalimumab is one of the most prescribed biologics in the United States after an
analysis of the treatment of 40,373 RA patients [33].

A study of the utilization of biosimilars was conducted in Korea, where authors
found an increasing market share for infliximab biosimilars at over 30%, while rituximab
and trastuzumab had a share of 12.89% and 13.93%, respectively [34]. They also found
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savings over six years after the biosimilar entry to the market. A similar study explores
the utilization of infliximab and filgrastim on the US market and it was one of the first
matching the importance of biosimilar products [35]. The cost savings are considered as
benefits from the introduction of biosimilars [36]. Other authors also prove that biosimilars
not only decrease the prices but also increase the utilization but still there are concerns for
their interchangeability [37,38].

The other study discussed the market drivers for biosimilars [39]. The authors confirm
that there is a correlation between the biosimilar penetration and price decrease. They con-
sider that incentive policies to enhance uptake remain an important driver of biosimilar
penetration. The only incentive that is available at the moment in Bulgaria is that the price
of biosimilar should be no more than 80% of the price of originator, but it was introduced
in the legislation just in 2018 so it does not affect the whole period studied [40]. Therefore,
we could not consider that this change in regulation is influencing the price decrease during
the whole period.

4. Materials and Methods

The study utilized a combined quantitative and qualitative analysis of time of entry of
biosimilars on the national market and the respective changes in the prices and utilization
of biologic disease modifying antirheumatic drugs (- DMARD).

4.1. Qualitative Analysis

The qualitative analysis included comparisons of market entry of biosimilars—their
time of approval and entry onto the Bulgarian market. Information regarding all authorized
biosimilars and approval of their new indications till the end of 2019 was taken from the
EMA webpage [41]. Subsequently, the Internet page of the National Council of Prices and
Reimbursement (NCPR) [42] was searched for reimbursed biosimilars up until the end
of 2020.

The availability was presented as the number of biosimilars per international non-
proprietary name (INN), authorized by EMA and available on the European market,
which was then compared to the date of product entry into the reimbursement list on the
national market.

4.2. Quantitative Analysis

After the qualitative analysis, we selected a single therapeutic group-biologic disease
modifying antirheumatic drugs (P DMARs) for further analysis. The choice was based upon
the fact that this therapeutic group had the largest number of reimbursed biological and
biosimilar products for the longest duration of time. Under inflammatory joint diseases we
encompass rheumatoid arthritis (RA), psoriatic arthritis (PSA), and ankylosing spondylitis
(AS) because those are the most often reimbursed diagnoses.

Two data sources were accessed for the quantitative analysis—the National Health
Insurance Fund (NHIF) and the NCPR. From the NHIF we extracted data on the reim-
bursed expenditures for the period 2015-2019 of bDMARD for inflammatory joint disease
medicines. The changes in expenditures for every year are presented in national currency
(BGN) at the exchange rate of 1 BGN = 0.95 Euro. The exchange rate of BGN to Euro in
Bulgaria has been fixed since 1997.

The NCPR database was accessed retrospectively to follow changes in medicine refer-
ence prices per defined daily dose (DDD) and per INN throughout the period 2015-2020.
The reference price per DDD is the lowest reimbursed price per DDD.

Utilization of the medicines for inflammatory joint diseases was analyzed in monetary
units and in DDD/1000inh/day by using the WHO formula ((Sales data/DDD/number of
inhabitants/365) x 1000) [43].
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4.3. Statistical Analysis

Friedman’s variant of ANOVA was applied for all years for which data was available
to follow the changes in prices and utilization. Where a new medicine was introduced,
and data was available only for two years, a Wilcoxon nonparametric analysis was applied
to analyze the changes in therapy for all biologics. p-values of less than 0.05 were considered
statistically significant. The software package MedCalc version 19.6 was used.

5. Conclusions

Our study shows that the entrance of biosimilars in the country is relatively slow
because only half of the authorized biosimilars in Europe are reimbursed. Introduction of
biosimilars decreases the prices and changes the utilization significantly but other factors
might also contribute to this.
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Abstract: This study aimed to compare drug costs and healthcare costs of a 1 year adjuvant course
with intravenous biosimilar trastuzumab vs. subcutaneous reference trastuzumab in HER2-positive
breast cancer from the Belgian hospital perspective. Our simulation is based on the methodology
used by Tjalma and colleagues, and considered costs of drugs, healthcare professional time and
consumables. We calculated intravenous drug costs for different body weights, and computed drug
costs and healthcare costs to treat 100 patients with either trastuzumab formulation, assuming a
binomial body weight distribution in this sample. Scenarios were run to account for drug discounts
and intravenous vial sharing. Drug costs amounted to €1,431,282 with intravenous biosimilar
trastuzumab and €1,522,809 with subcutaneous reference trastuzumab for a sample of 100 patients in
the base case analysis. When healthcare professional time and consumables were also considered,
healthcare costs with intravenous biosimilar trastuzumab were similar to those with subcutaneous
reference trastuzumab. Differences in healthcare costs between intravenous biosimilar trastuzumab
and subcutaneous reference trastuzumab depended on the level of discounts on these formulations
and on intravenous vial sharing. Our case study demonstrates that comparing costs of intravenous
vs. subcutaneous formulations is complex and multifactorial, and entails more than a simple cost
comparison of products.

Keywords: trastuzumab; biosimilar; intravenous; subcutaneous; HER2-positive breast cancer; drug
costs; healthcare costs; cost simulation

1. Introduction

Trastuzumab has played, and continues to play, a pivotal role in the standard first-
line treatment of HER2-positive breast cancer for approximately two decades. Initial
approval was based on the significant overall survival advantage demonstrated in key
clinical trials in both the metastatic [1-3] and adjuvant [4,5] breast cancer settings. Until
relatively recently, trastuzumab was administered using intravenous (IV) regimens either
as monotherapy or, more usually, in combination with chemotherapy or biologic therapy.
A subcutaneous (SC) formulation of trastuzumab was subsequently developed and was
approved for use in Europe. The IV and SC formulations of trastuzumab show compa-
rable pharmacokinetics [6-8], and have been reported to have equivalent (non-inferior)
efficacy and tolerability in the HannaH, PrefHer and MetaspHer clinical studies [9-11].
In 2020, the global ex-factory turnover of reference trastuzumab accounted for more than
US$4 billion [12].

A drug cost comparison at 2017 ex-factory prices in Belgium has been performed
for the IV and SC formulations of reference trastuzumab for patients in different weight
categories [13]. The calculation for a total of 18 cycles of adjuvant trastuzumab showed
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higher drug costs with the SC formulation for patients weighing >75 kg and with the IV
formulation for those weighing <75 kg. The main reason for this was the single fixed
available dose for the SC formulation (600 mg).

A biosimilar is a biological medicine that is highly similar to another already approved
biological medicine (the “reference medicine”) and does not show clinically meaningful
differences from the reference medicine with respect to pharmaceutical quality, efficacy, and
safety [14]. Several IV trastuzumab biosimilars have reached advanced stages of clinical
development globally [15], some of which are available in Europe.

The aim of this case study was to compare drug costs and healthcare costs of IV biosim-
ilar trastuzumab vs. SC reference trastuzumab (Herceptin®, Roche) as adjuvant treatment
for one year in women with HER2-positive breast cancer from the hospital perspective
in Belgium as an example to show the multifactorial character of an at-first-sight simple
comparison. Our study is based on the methodology used by Tjalma and colleagues [13,16].

2. Results

Drug costs for a 1 year course of adjuvant treatment with IV biosimilar trastuzumab
(at 2020 Belgian list prices) ranged from €17,858 for a patient weighing 87.5 kg to €10,244
for a patient weighing 50 kg (see Figure 1). In the case of a 1 year course with SC reference
trastuzumab, drug costs amounted to €15,228, irrespective of patient body weight. Thus,
treatment with IV biosimilar trastuzumab was less expensive in terms of drug costs than
with SC reference trastuzumab for patients weighing up to 75 kg (see Figure 1).

€20000
€ 15000
€10 000
€5000 I
€ -
87.5kg 84kg 75kg 62.5kg 56.25kg 50kg
B |V biosimilar trastuzumab B SC reference trastuzumab

Figure 1. Drug costs for 1 year course of adjuvant treatment with IV biosimilar trastuzumab or with
SC reference trastuzumab.

We next determined the difference in healthcare costs (i.e., drug costs, healthcare
professional time costs and consumables costs) between the IV and SC formulations. This
calculation took into account that the IV trastuzumab administration was previously
estimated to cost €907.20 per course more than SC administration in terms of healthcare
professional time costs and consumables costs [16]. Figure 2 shows that healthcare costs for
a 1 year course of adjuvant treatment with IV biosimilar trastuzumab were lower than costs
with SC reference trastuzumab for a patient weighing 50 kg, for a patient weighing 56.25 kg
and for a patient weighing 62.5 kg. Healthcare costs with IV biosimilar trastuzumab
exceeded those with SC reference trastuzumab for a patient weighing 75 kg, for a patient
weighing 84 kg and for a patient weighing 87.5 kg; the reason being that IV trastuzumab is
dosed on a mg/kg basis and the SC formulation has a fixed dose for all body weights.

32



Pharmaceuticals 2021, 14, 450

€4 500
€3 000

€1500

. &

87.5kg 84kg 75kg s 5 g

-€1500
-€3 000

-€4 500

Figure 2. Difference in healthcare costs of 1 year course of adjuvant treatment with IV biosimilar
trastuzumab as compared with SC reference trastuzumab.

When calculated for a sample of 100 patients, the difference in drug costs between
the IV and SC formulations amounted to €91,527 (see Table 1). When also considering
healthcare professional time and consumables, healthcare costs for a 1 year course of
adjuvant treatment with IV biosimilar trastuzumab were similar to those with SC reference
trastuzumab (i.e., savings of €807 with IV biosimilar trastuzumab). Furthermore, Table
1 shows that differences in healthcare costs between IV biosimilar trastuzumab and SC
reference trastuzumab depended on the level of discounts on these formulations. In a
scenario assuming a discount of 50% on IV biosimilar trastuzumab and 20% on SC reference
trastuzumab, savings in healthcare costs of €411,886 were generated by treating 100 patients
with IV biosimilar trastuzumab as compared to SC reference trastuzumab. These savings
increased to €430,192 when IV vial sharing is considered.

Table 1. Drug costs and healthcare costs of treating 100 patients with IV biosimilar trastuzumab vs. SC reference trastuzumab.

. . 0, . s 0,
Scenario with 20% Sceflano with 35% Scenario with 35% ScePano with 50%
. Discount on IV . Discount on IV
Discount on IV . .. Discount on IV . ..
Base Case .. Biosimilar and 20% . Biosimilar and 20%
Biosimilar and on SC . Biosimilar and on SC .
Discount on SC Discount on SC
Reference Trastuzumab Reference Trastuzumab
Reference Trastuzumab Reference Trastuzumab
Drug costs
v €1,431,282 €1,145,026 €930,333 €930,333 €715,641
SC €1,522,809 €1,218,247 €1,218,247 €989,826 €1,218,247
IV-sC —€91,527 —€73,222 —€287,914 —€59,493 —€502,606
Healthcare costs
IV-sC —€807 €17,498 —€197,194 €31,227 —€411,886

3. Discussion

This study has simulated drug costs and healthcare costs for a 1 year course of adjuvant
treatment with either IV biosimilar trastuzumab or SC reference trastuzumab in HER2-
positive breast cancer patients in Belgium. Our results indicated that the cost difference
between IV and SC formulations depends on patient body weight, drug discounts and IV
vial sharing.
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In our base case analysis, drug costs were less for IV biosimilar trastuzumab for a
patients weighing less than 75 kg. The median weight of women with breast cancer is
invariably <75 kg and has ranged from 64 to 72 kg in European studies comparing IV and
SC reference trastuzumab administration [17-20]. Therefore, it can be expected that drug
costs of IV biosimilar trastuzumab would be lower than for SC reference trastuzumab for
the majority of patients.

When considering healthcare costs, our base case analysis took into account that IV
administration is associated with more costs related to healthcare professional time and
consumables than SC administration, in addition to differences in drug costs. However,
savings in healthcare professional time and consumables with SC administration might
not be as high when trastuzumab is given in combination with chemotherapy. When
trastuzumab is administered in combination with chemotherapy, this is usually for the
first 6-8 cycles of 18 cycles during adjuvant therapy. During these 6-8 cycles, there are
potential cost savings with respect to healthcare professional time and consumables with
IV trastuzumab administration by piggy backing on the costs that must be applied for
IV chemotherapy administration during concurrent or sequential administration. The
combination of trastuzumab with chemotherapy is usual practice (94%) during adjuvant
therapy across German hospitals [21], whereas trastuzumab monotherapy is the norm in
the Southeast Netherlands (100%) [22] and most common in Southeast Wales (83%) [23].

Multiple studies have reported that SC reference trastuzumab administration is asso-
ciated with less indirect costs related to productivity loss than IV administration [16,19,20].
Our analysis did not consider productivity loss and, hence, underestimated savings of
SC vs. IV trastuzumab administration. However, such indirect costs associated with
trastuzumab administration (irrespective of administration route) are relatively low (1-4%)
when compared to total costs [24].

When we applied healthcare cost estimates to a sample of 100 patients, lower drug
costs with IV biosimilar trastuzumab as compared to SC reference trastuzumab offset higher
costs of healthcare professional time and consumables in our base case analysis. Also, we
ran scenario analyses accounting for drug discounts and for the re-use of IV vial leftovers.
We believe that these scenarios more accurately reflect market and clinical practices in
Belgium, even though the related input parameters are associated with more uncertainty
and resulting cost difference estimates are illustrative rather than exact. In terms of general-
izability to other healthcare systems, healthcare cost differences between these trastuzumab
formulations of course depend on the difference between the drug procurement cost and
reimbursement rate, on local healthcare professional and consumable costs, and on the
hospital or retail setting in which IV and SC formulations are typically provided.

Our results are in line with those of an Italian study [25], which found that treatment
with IV biosimilar trastuzumab was less expensive than with SC reference trastuzumab
in patients weighing less than a specific threshold. Also, this study corroborated our
finding that, when vial leftovers are used for other patients, savings with IV biosimilar
trastuzumab grew.

We hope that our case study contributes to a more differentiated view on the difference
between IV and SC formulations beyond the bare price of the products alone. Indeed, we
acknowledge that other factors may also play important roles like the business models of
hospitals and the earning system of physicians. A hospital that is short in IV administration
capacity, and gains limited earnings from IV administrations, may like to avoid investments
to expand such (expensive) capacity. On the other hand, if physician reimbursement for IV
administration is higher than for SC administration, then it will be attractive for physicians
to favor the former. In a number of countries, parenteral drugs are increasingly being
administered outside the hospital, closer to where patients are living. Such initiatives are
more dependent on the availability of SC formulations.

There are a number of limitations in our study. The estimate of cost savings related to
healthcare professional time and consumables with SC trastuzumab administration related
to 2017 [16], while drug prices related to 2020. Although the former are likely to have
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increased since then, this is unlikely to change our result that healthcare cost differences
between IV and SC trastuzumab formulations depend on patient body weight. Also,
any analysis is dependent on the potential for changing prices and discounts that might
be offered in particular situations for both IV biosimilar trastuzumab and SC reference
trastuzumab, as underlined by our sensitivity analysis.

Few studies have explored cost differences between IV biosimilar trastuzumab and
SC reference trastuzumab [26]. More research is required that replicates our cost estimates
in healthcare systems that are organized and financed differently than in Belgium and that
takes into account market dynamics and shifts in prescribing practices between different
trastuzumab formulations.

4. Materials and Methods

Calculations of drug costs for IV biosimilar trastuzumab vs. SC reference trastuzumab
were conducted in the same manner and following the same methods as reported for the
comparison of IV vs. SC reference trastuzumab in the study by Tjalma and colleagues [13].
Drug costs were compared for a 1 year trastuzumab course in the adjuvant HER2-positive
breast cancer setting in Belgium. For IV biosimilar trastuzumab, there is an initial loading
dose of 8 mg/kg infused over 90 min, followed by maintenance doses of 6 mg/kg infused
over 30 min every 3 weeks for a total of 18 cycles. For SC reference trastuzumab, the
equivalent schedule of 600 mg SC is administered by slow injection over 2-5 min every
3 weeks for 18 cycles. For each treatment (IV biosimilar vs. SC reference), the number of
vials required per patient was determined for different patient body weights (87.5, 84, 75,
62.5, 56.25 and 50 kg) and was rounded to the next highest half vial (as is usual practice).
The number of vials was then multiplied by the ex-factory list price in 2020 to calculate
drug costs. List prices were reduced by 15% given that Belgian hospitals can only invoice
85% of a drug’s list price to the National Institute for Health and Disability Insurance once
a biosimilar is available [27]. All prices were exclusive of tax. The 85% list price of IV
biosimilar trastuzumab (Herzuma®) was €276.87 per 150 mg vial and that for SC reference
trastuzumab (Herceptin®) was €846.01 per 600 mg vial [28].

Next, we compared healthcare costs for IV biosimilar trastuzumab vs. SC reference
trastuzumab at the previously defined different patient body weights (see above) by
taking into consideration potential savings through SC use that have been previously
estimated by Tjalma and colleagues [16]. They estimated savings at 2017 prices of SC
vs. IV administration of €907.20 per course related to healthcare professional (i.e., nurse,
pharmacist and assistant) and consumables (e.g., syringes, needles, alcohol, swabs, etc.)
costs. Oncologist time was not included as a healthcare professional cost as this consultation
visit was assumed to be the same for both the IV and SC reference formulations.

Drug costs and healthcare costs to treat 100 patients with either trastuzumab formula-
tion were then calculated assuming the following numbers of patients in each body weight
category: 87.5 kg (n =7); 84.0 kg (n = 16); 75.0 kg (n = 25); 62.5 kg (n = 25); 56.25 kg (n = 20);
and 50.0 kg (n = 7). This distribution of patients by body weight category was based on
the binomial distribution normally found among patients with early-stage HER2-positive
breast cancer [17-20].

In addition to the base case analysis, we conducted a sensitivity analysis that accounts
for discounts offered by the manufacturer to the hospital. As discounts are confidential, we
ran multiple scenarios, but the scenario assuming a discount of 50% on the IV biosimilar
formulation and 20% on the SC reference formulation was deemed most realistic after
consultation with an industry expert.

The base case analysis used an IV vial (or half a vial for IV trastuzumab in Belgium)
as the unit of measurement. Hence, costs associated with the total number of vials admin-
istered over 18 cycles were calculated, even if some of the last vial’s contents had to be
discarded. However, in clinical practice, any drug not used may not necessarily be wasted
but rather used for other patients scheduled for treatment in parallel on the same day [20].
This practice is common in many countries [24] and also appears to be the practice in
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Belgian hospitals. If hospitals use the potentially wasted drug in other patients, it will
generate savings from the hospital perspective. Therefore, we ran a second scenario in
which cost estimates accounted for discounts and reflected actual use of the IV biosimilar
formulation (i.e., not rounded to the next half vial).

All calculations were performed in Microsoft Excel 2016.
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Abstract: Drug budget and prescription control measures are implemented regionally in Germany,
meaning that the uptake of pharmaceuticals, including biosimilars, can vary by region. We examine
regional market dynamics of tumor necrosis factor alpha (TNF«) inhibitor originators and biosimilars
in Germany and studied the influence of biosimilar policies on these dynamics. This study is based on:
(1) a literature review in which German biosimilar policies are identified, (2) the analysis of dispensing
data (2010-2018) for the class of TNF« inhibitors, and (3) ten semi-structured interviews investigating
prescribers’ and insurers’ views on factors potentially influencing biosimilar uptake. The analysis of
biosimilar market shares of infliximab and etanercept revealed wide variations across the 17 German
Regional Associations of Statutory Health Insurance Accredited Physicians (PA regions). Quantitative
analyses indicated that biosimilar market shares for infliximab and etanercept were significantly
lower in former East Germany when compared to former West Germany regions. Through qualitative
interview analyses, this study showed that the use of infliximab and etanercept biosimilars across
Germany is primarily influenced by (1) the regional-level implementation of biosimilar quotas and
the presence of monitoring/sanctioning mechanisms to ensure adherence to these quotas, (2) the
different insurer-manufacturer discount contracts, and (3) gainsharing arrangements established at
the insurer-prescriber level.

Keywords: infliximab; etanercept; TNF« inhibitors; biologics; biosimilars; Germany; policies;
incentives; uptake; market dynamics

1. Introduction

The incorporation of biologic therapies into clinical practice has positively transformed health
outcomes for many patients diagnosed with severe and highly debilitating chronic conditions [1-3].
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As a result, these therapies have represented a growing market in recent decades (accumulated global
sales of USD 312 billion in 2018) [4]. Being approved for an increasing number of disease areas,
high-cost biologic therapies constitute an important budget impact to be managed by healthcare
systems across Europe [5]. However, with the expiration of patents and other exclusivity rights for
biologics, non-innovator and therapeutically equivalent versions, i.e., biosimilars, enter the market
with the potential to create competition within the therapeutic classes [6]. This leads to altered market
dynamics and potentially to decreasing treatment costs and increasing patient access to biologic
therapies [7].

Germany, with 83 million inhabitants [8], is the most populous country of the European Union and
is an important market for biologics and biosimilars [9,10]. Here, sales of biologics amounted to EUR 11
billion in 2017 [11]. An important class of biologics that has been subject to competition by biosimilars
is that of TNF« inhibitors (sales of EUR 2.2 billion in 2017 for Germany) [4]. Five active substances
with a TNF« neutralizing activity (infliximab, etanercept, adalimumab, golimumab and certolizumab
pegol) are available for the treatment of immune-mediated inflammatory diseases [12]. The originator
products—Remicade® (infliximab), Enbrel® (etanercept) and Humira® (adalimumab)—have been
present in the German pharmaceuticals market for more than 15 years now. In 2013, infliximab
biosimilars under the names Inflectra® and Remsima® received marketing authorization by the
European Medicines Agency (EMA) and accessed different European markets. Consequently, in
2015, Inflectra® and Remsima® were launched in Germany. They were followed by the market entry
of infliximab biosimilars Flixabi® (2016) and Zessly® (2018). In the case of etanercept, biosimilar
products Benepali® and Erelzi® were brought to the German market in 2016 and 2017, respectively [11].
The offer of TNF« inhibitors has been expanded with the incorporation of adalimumab biosimilars
Imraldi®, Hyrimoz®, Amgevita®, Hulio® in the last quarter of 2018 and the posterior market launch
of Idacio ® (2019) and awaits further developments, once exclusivity rights for Cimzia® (certolizumab
pegol) and Simponi® (golimumab) have expired in 2021 and 2024, respectively [13,14].

The German law for more safety in the supply of pharmaceuticals (German: Gesetz fiir mehr
Sicherheit in der Arzneimittelversorgung, GSAV June 2019) has been recently amended to optimize the
use of biosimilar products as a cost-containment tool [15]. The introduced changes would provide
a more favorable environment for the close monitoring of biosimilar regional market dynamics
at the federal level. This is of relevance based on the decentralized organization of the German
healthcare system, where the German regions are responsible for managing prescription and drug
budget control activities. Regional differences in biosimilar policies and practices have been associated
with the heterogeneous uptake of biosimilars between product classes and across regions [15-18].
In Germany, differences in biosimilar market shares were described for TNF« inhibitors at the end
of 2018: in Westphalia-Lippe and Lower Saxony, biosimilar uptake was two times higher than in
Baden-Wiirttemberg. However, reasons behind the variable uptake of biosimilars across the 17 German
Regional Associations of Statutory Health Insurance Accredited Physicians (PA regions; German:
Kassendrztliche Vereinigungen (KV)) have not been examined in detail [19].

In this study, we analyze the regional market dynamics of TNFa inhibitors following the entry of
biosimilars for infliximab and etanercept, and investigate the influence of diverse factors, especially
biosimilar policies and practices, on biosimilar uptake. This study builds on previous research analyzing
regional market dynamics of infliximab and etanercept originators and biosimilars in Sweden (see
Box 1) [17,18].
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Box 1. Summary of what is already known about this topic and the added value of the study.

What is already known about this topic

- Regional variations in the use of TNF« inhibitor biosimilars in Sweden have been attributed to the
extent of actual (discounted/rebated) price differences between biosimilars and the originator product, the
engagement of key opinion leaders, the issuance of local guidelines and to gainsharing arrangements [17,18].

- In Germany, biosimilar uptake is also known to vary at the regional level. This was investigated by
Blankart et al. for erythropoiesis-stimulating substances, filgrastim and somatropin. Variations in biosimilar
uptake were partly attributed to the presence of explicit regional cost-control measures, such as quota
regulations [54].

What this study adds
- Although previous studies have characterized regional variations in the uptake of TNFo inhibitor biosimilars
in Germany, the reasons behind this variable uptake have not been examined in detail [19].

- This study highlights the influence of prescription and budget control activities (organized at the regional
and insurer level) on the variable uptake of infliximab and etanercept biosimilars.

2. Results
2.1. Overview of TNFa Inhibitor Dynamics in the German Healthcare System

2.1.1. The German Market for TNF« Inhibitors

In Germany, the federal and regional governments delegate certain healthcare responsibilities
to self-regulated organizations of payers and providers that can operate within the Statutory Health
Insurance (SHI; German: Gesetzliche Krankenversicherung (GKV)) scheme or the substitutive Private
Health Insurance (PHI; German: Private Krankenversicherung (PKV)) scheme. Within SHI, the main
payers are multiple membership-based not-for-profit insurance companies (sickness funds; German:
Krankenkassen), which may function nationwide or at the regional level [20]. According to SHI data,
originator products Humira®, Enbrel® and Simponi® and a biosimilar version of Enbrel® (Benepali®)
still ranked in 2018 among the top 30 contributors to pharmaceutical expenditure [19]. Due to the
scheme for care delivery in Germany, most of this expenditure is managed by the ambulatory sector,
through which the majority of prescriptions for TNF« inhibitors are issued. In Germany, there is a clear
distinction in the provision of outpatient and hospital care. Outpatient care is delivered by individual
doctor practices and specialized medical centers, where services are provided that are usually a
hospital competence across Europe [21,22]. In this sense, most prescriptions for intravenous infliximab
(70% issued by gastroenterologists) and subcutaneous etanercept (87% issued by rheumatologists)
go through the German ambulatory sector [11]. Within this sector, sickness funds negotiate overall
prescription budgets with the Federal Association of Statutory Health Insurance Physicians (German:
Kassenirztliche Bundesvereinigung (KBV)). They also contract prescription budgets for the regions
through negotiations with the 17 German PA regions. Although Germany is divided into 16 federal
states (German: Bundesldnder), the areas Northrhine and Westphalia-Lippe within the state of
Northrhine-Westphalia are represented by two independent PA regions [19].

2.1.2. Regulations of the German Market for TNF« Inhibitors

TNFo inhibitor therapies entered the German market under a free-pricing and full reimbursement
scheme (up to a patient co-payment of at most EUR 10 per pack dispensed). However, lower list prices
are expected for biosimilars when compared to the originator. While price setting for pharmaceuticals in
the hospital market is unregulated and established through direct hospital-manufacturer negotiations,
some instruments for regulation are applicable to the retail market [19]. For example, reference price
groups were established for infliximab and etanercept in accordance with §35 German Social Code
Book V (German: Sozialgesetzbuch V (SGB V)) [23]; the reference price acts as a reimbursement limit,
with any overshooting cost borne by the patient. The inclusion of all infliximab-containing products
into a reference price group resulted in a 22% reduction in Remicade®’s selling price at the end of
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2018 [19]. Until recently, the German Legislation (§129 SBG V) only allowed automatic substitution for
bioidenticals (i.e., biosimilars made by the same production site and process, as is the case for Inflectra®
and Remsima®) [19]. Modifications of the law for more safety in the supply of pharmaceuticals
(GSAV) have extended these regulations to non-bioidentical biosimilars, provided that the Federal
Joint Committee (German: Gemeinsamer Bundesausschuss (G-BA)) recognizes interchangeability [15].
Based on the restrictions for automatic substitution of biologics, the type of procurement contract
(§130a SGB V) usually applied to generics has been deemed inadequate for biosimilars. Despite the
various alternative procurement mechanisms possible (e.g., tendering), insurance companies mostly
rely on the organization of “open-house rebate contracts” (German: Open-House-Rabattvertrage) in
which all suppliers of originator biologics and biosimilars can participate. Participants in “open-house
rebate contracts” qualify to sign a supply contract if they adhere to certain pre-defined contractual
conditions, including mandatory discounts on list prices. These conditions are freely set by the insurer
and cannot depend on individual negotiations with certain suppliers [19].

The market for TNFa inhibitors is indirectly regulated through the establishment of prescribing
targets. Every year, the National Association of Statutory Health Insurance Funds (German: Gesetzliche
Krankenversicherung-Spitzenverband (GKV-5V) and KBV agree on target areas for prescribing
control (biosimilars included). For these areas, they use the previous year’s prescription rates
to set recommendations. The output of this negotiation is reflected in a non-binding contract
(German: Bundesrahmenvorgaben fiir die Arzneimittelvereinbarungen) that serves as a guideline
for regional agreements. Insurer companies and regional physician associations look at the national
advisory agreement and define implementation details for contracts which are binding at the regional
level (German: Arzneimittelvereinbarungen). Minor deviations are allowed, as long as the overall
cost-containment effect is achieved. This means that regional physician associations are not forced
to rely on biosimilar prescription quotas. Instead, they can give more importance to alternative
cost-containment mechanisms that still meet the general objective [19].

2.2. Analysis of Dispensing Data for TNFa Inhibitors

2.2.1. TNF«x Inhibitor Products: Evolution in Sales Volume

Overall, in Germany, the sales volume of TNF« inhibitor products has increased over time (from
17.68M defined daily doses (DDDs) in 2010 to 42.06M DDDs in 2018). From 2010 to 2018, sales volume
for infliximab and adalimumab increased over two-fold, and 1.8-fold for etanercept (see Figure 1).
The rise in the sales volume of TNFo inhibitors has been attributed to several factors (e.g., the lower
threshold at which treatment with biologics is initiated, changes in the dosing regimen) [24,25]. In
the case of infliximab and etanercept, the data in this study showed that year-over-year increases
(%) in use occurred shortly after biosimilar entry (13.4% increase for infliximab and 13.7% increase
for etanercept).

The compound annual growth rate (CAGR) of sales volume (DDDs) indicated different growth
trends for infliximab and etanercept (see Figure 1). While growth intensified for etanercept in the
last few years, it decreased in the case of infliximab. This suggests a saturation of the market for
infliximab, which has been subject to the competitive pressure of TNF« inhibitor therapies with a
different administration profile and approval for an extended range of indications [7].

Figure 2 shows the composition of the market for TNF« inhibitors in terms of individual products
from 2010 until 2018. In 2010, the greatest volume share corresponded to adalimumab (40%), while
the shares for infliximab and etanercept were 21% and 34%, respectively. The volume share for the
innovative products Cimzia® and Simponi® amounted to 5%. During a nine-year time period, the
volume share for adalimumab remained stable, while the shares for infliximab and etanercept decreased
in favor of the originator therapies Cimzia® and Simponi®. The data represented in Figure 2 indicate
that the market entry of infliximab biosimilars (2015) has not induced a shift in prescribing trends
from other TNF« inhibitor originator products (Enbrel®, Humira®, Cimzia®, Simponi®) towards
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infliximab-containing products. This observation also applies to the entry of etanercept biosimilars
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2.2.2. Infliximab and Etanercept Biosimilars and Originators: Evolution in Market Shares for the
German Regions

Atthe end of 2018, the combination of biosimilar products for infliximab and etanercept represented,
in terms of sales volume (DDDs), 25% of the German market for TNF« inhibitors (see Figure 3).
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Figure 3. Composition of the market for TNF o inhibitors in terms of biosimilar products (2015-2018).
Biosimilar market shares (%) for infliximab and etanercept are calculated in relation to the total volume
of TNF« inhibitors.

The level of biosimilar penetration for infliximab and etanercept was comparable (56% and 61%,
respectively) in Germany at the end of the third year after biosimilar market entry (see Figure 4).
However, regional data on the uptake of infliximab and etanercept biosimilars (Q4 2018) pointed to a
wide variation in biosimilar market shares between the 17 German PA regions (see Table 1). In the case
of infliximab, the lowest biosimilar market share was observed for Brandenburg (33%), while the largest
value was observed for Lower Saxony (87%). In a similar way, there was large variance of market
shares for etanercept, with Brandenburg being the region with the lowest biosimilar uptake (33%)
and Westphalia-Lippe being the highest (77%). The time evolution analysis of market shares showed
that in general, regions with an early adoption of biosimilars (e.g., Northrhine, Westphalia-Lippe)
also reached high biosimilar uptake levels (Q4 2018). Exceptions to this trend were identified (e.g.,
Brandenburg). While Brandenburg behaved as an early adopter of infliximab biosimilars, uptake
levels at the end of 2018 were low.
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Figure 4. Biosimilar penetration for infliximab and etanercept in Germany over time. Biosimilar market
shares (%) are calculated as volume of biosimilars over volume of biosimilars plus the originator
product (DDDs).

Biosimilar uptake patterns for infliximab and etanercept were similar across Germany in Q4 2018
(see Figure 5). Indeed, regional biosimilar market shares for infliximab and etanercept were positively
correlated (adjusted R? = 0.64). This allowed us to identify common low- and high-biosimilar uptake
regions. Saxony, Saxony-Anhalt, Brandenburg, Berlin and Baden-Wiirttemberg showed low uptake for
both infliximab and etanercept biosimilars. On the contrary, Lower Saxony, Westphalia-Lippe, Bavaria
and Northrhine showed high uptake for both infliximab and etanercept biosimilars (see Figure 5c).

Figure 5 shows a predominant location of low-uptake regions within the regions formerly
forming East Germany (Brandenburg, Mecklenburg Western Pomerania, Saxony, Saxony-Anhalt and
Thuringia). The statistical analysis conducted (see Section 4) indicated that biosimilar market shares
were significantly lower in former East Germany when compared to former West Germany. The
dichotomous variable East/West location has been considered a potential co-founder in this study. In
order to identify underlying predictor variables behind variable biosimilar uptake, multiple bivariate
regression models were conducted to study the statistical association between a number of determinants
of socio-economic welfare and regional biosimilar market shares. This is further detailed in Section 4.
None of the chosen socio-economic predictor variables were found to be significantly correlated to
regional biosimilar market shares.

2.3. The Role of Biosimilar Policies and Practices on Biosimilar Uptake: Interview Results

Physician associations regard biosimilars as a tool for economic prescribing and recommend
that physicians initiate eligible patients on biosimilars and switch from the reference product to the
biosimilar when possible. The view of physician associations has been generally consistent across
Germany, with some discrepancies on the importance given to maintaining the prescriber’s choice
over an argument of prescribing more economically. Relatively high price differences between the
biosimilar and the originator product after discounting were regarded by interviewees as a driver for
increased biosimilar use (see Table 2). Sickness fund representatives from the Saxony/Thuringia area
signaled that physicians may prefer to prescribe discounted originators over biosimilars when price
differences are small. This may explain the comparatively low biosimilar infliximab and etanercept
market shares in this area and, in general, in regions formerly forming East Germany. When asked for
reasons behind the lower biosimilar uptake in former East Germany regions, interviewees pointed to
the past reliance of eastern Germany physicians on the strategies applied by originator companies to
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increase customer fidelity. This may have created stronger historical bonds between physicians and
originator manufacturers that are still present today. It was also signaled that low biosimilar market
shares do not necessarily reflect inefficiency regarding economic prescribing, but reliance on alternative

cost-containment mechanisms.

Biosimilar etanercept market shares
I High uptake 263%

49%-62%

" Lowuptake <48%

Biosimilar infliximab market shares
1 High uptake > 69%
52%-68%

0 Lowuptake $51%

Vo
(C) 7’ Schleswig Holstein
—= Mecklenburg
b Western Pomerania
T z .:7; i
S e/
S sey
Thuringia
Hesse i Common low- and high-uptake regions for
infliximab and etanercept biosimilars
1 High uptake
Baden-Wirttemberg

Figure 5. (a) Market shares (%) of biosimilar infliximab in Q4 2018. (b) Market shares (%) of biosimilar
etanercept in Q4 2018. (c) Low- and high-uptake PA regions which are common for infliximab and
etanercept biosimilars in Q4 2018. The dotted pattern refers to regions with high biosimilar uptake for
both infliximab and etanercept. The crossed pattern refers to regions with low biosimilar uptake for
both infliximab and etanercept. The map templates were extracted from mapchart.net.
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Table 2. Summary of factors identified to drive biosimilar use and facilitate biosimilar acceptance in
Germany. These factors have been identified through the qualitative analysis of interview data.

Drivers of Biosimilar Use Factors Facilitating Biosimilar Acceptance
Biosimilar prescription quotas: Efficient communication between stakeholders
-Efficient monitoring -Robust reporting capability of regional

-Presence of a sanctioning mechanism physician associations

Greater cost-savings potential associated to biosimilars

Gainsharing contracts

Position statements/guidelines on the safety of switching

In contrast, physician and sickness fund representatives from Westphalia-Lippe supported the
prescription of biosimilars over originators, regardless of the real price difference realized after discount
agreements. Here, the strategic long-term perspective relied on viewing biosimilars as a tool to reduce
the increasing economic pressure that threatens the sustainability of the German Healthcare System.

Incentives for Increased Biosimilar Use

As stated by interviewees, certain policies/practices may affect the market penetration of biosimilars.
These can differ between regions and be associated with regional variations in biosimilar market shares.
Table 2 summarizes the identified drivers and facilitators for increased biosimilar use in Germany.

The establishment of biosimilar quotas was consistently identified as an important control
instrument to drive biosimilar use. Interviewees indicated that the success of quotas depends on the
effectiveness of the mechanisms put in place to monitor adherence to these quotas, as well as on the
presence of mechanisms to sanction non-adherence. Interviewees agreed on the importance of setting
out effective communication strategies to inform physicians about their accomplished prescribing
rates and to facilitate biosimilar acceptance. The effectiveness of these strategies would depend to
a certain extent on the robustness of the reporting capability of the regional physician associations.
Interviewees also indicated that the preferential use of biosimilars over originator products has been
driven by the organization of gainsharing contracts between groups of physicians and insurers. An
example is the BioLike initiative, launched by the insurer company Barmer GEK for gastroenterologists
and rheumatologists in different PA regions (e.g., Hamburg, Saarland, Saxony, Schleswig-Holstein,
Thuringia, Westphalia-Lippe). This initiative has led to an increased use of TNF« inhibitor biosimilars
and has allowed sharing the realized savings through biosimilar prescriptions between groups of
prescribers and the insurer companies [27]. One of the interviewed experts signaled the positive
experience of physicians with this initiative in Westphalia-Lippe.

Several German organizations, including the Drug Commission of the German Medical Association
(German: Arzneimittelkommission der deutschen Arzteschaft (AkdA)), the Federal Association of
German Hospital Pharmacists (German: ADKA - Bundesverband Deutscher Krankenhausapotheker)
and the Paul Ehrlich Institute (German: Paul Ehrlich Institut (PEI)), have published favorable statements
on the safety of switching between a reference product and its corresponding biosimilars, as well
as between biosimilars [28-30]. Interviewees mentioned that the publication of these statements
may especially drive biosimilar acceptance in regions where biosimilar uptake has historically been
low (e.g., Baden-Wiirttemberg). The views of stakeholders with respect to the benefits of allowing
the pharmacy-level automatic substitution of biologics (GSAV) are more divided. While physician
representatives have mostly expressed doubts about the added benefit of implementing this policy,
insurers have regarded it as an instrument for increased biosimilar use.

Interviewees participating in this study were also asked to identify factors primarily associated to
regional variations in biosimilar uptake. Both the differing regional-level implementation of biosimilar
quotas and the varying characteristics of procurement contracts appeared as important contributors.
Through a comparative analysis of regional agreements for biosimilar prescription quotas, the current
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study showed variability in the way the national recommendations have been implemented regionally
(see Table 3). Most regions have established binding biosimilar quotas. However, other regions
have defined prescribing targets to be interpreted as recommendations. While biosimilar quotas for
Westphalia-Lippe and Northrhine have historically been more ambitious than the national reference,
Baden-Wiirttemberg has only established non-binding recommendations for specialists known to be
more familiar with TNFa inhibitor biosimilars (gastroenterologists and rheumatologists).

Table 3. Comparative analysis of regional quota agreements for TNFo inhibitors, based on information
available on the websites of the 17 German PA regions [31-47]. Quotas were set either generally for
biosimilars or more specifically for the therapeutic group or for each of the active substances within the
therapeutic group. Quotas may apply to all prescribers or to specific medical specialties.

Quota Agreements: Characteristics

Early Quota Set Set for the Set for the Applied Applied
Regions Adoption: Unspecifically Category of TNFo Active Generally to Differently per
(Before 2016) for Biosimilars Inhibitors Substance All Prescribers Specialty
Baden-Wiirttemberg v vV
Bavaria vV vV vV
Berlin v vV
Brandenburg v v
Bremen v Vv
Hamburg vV vV
Hesse v vV
Mecklenburg
Western
Pomerania:
(missing data)
Lower Saxony vV v vV
Northrhine v vV
Mt y y
Saarland v Vv
Saxony v v
Saxony-Anhalt v vV
o ; :
Thuringia vV vV
Westphalia- Lippe vV v vV

A certain flexibility has been allowed as well in the design and implementation of “open-house
rebate contracts” established at the insurer-manufacturer level. Interviewees indicated that this may
lead to intra- and inter-regional variability in biosimilar uptake. Interviewees in Westphalia-Lippe,
Saxony and Thuringia reported the possibility of sickness funds to follow more or less aggressive
strategies, depending on the magnitude of the pre-specified discount set as an entry requirement.
Contract participants may be asked to offer the maximum level of discount possible and entry
requirements may be set in a way that the differences in prices between the contract participants are
minimized. These strategies may discourage the participation of originator manufacturers, leading to
no discounts being negotiated for the originator. This limits the cost-savings potential that insurers
could have attained through lower net prices for originator products. Therefore, insurers may adopt
a less aggressive strategy where they ask for the maximum discount that the originator company
is willing to provide. This strategy, although it may meet the insurer’s cost-containment objectives,
results in lower than expected reductions of prices after biosimilar market entry.

3. Discussion

Across Europe, the level of market penetration for biosimilars has been described to be country-
and product-class-specific [7,48]. In Germany, we have found similar levels of market penetration for
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infliximab and etanercept biosimilars at the end of 2018. However, we had expected higher biosimilar
market penetration for etanercept due to the experience already gained by the market presence of
infliximab biosimilars. The lower than expected market penetration of etanercept biosimilars could
be partly explained by the different competition strategies followed by originator companies, which
were reported to be more aggressive in the case of etanercept. Interviewees also indicated that the
different administration routes for infliximab (intravenous) and etanercept (subcutaneous) may have
played a role. The switch from Enbrel® to etanercept biosimilars implies changes in the administration
device used by patients when self-administering the drug, while this is not the case for the switch from
Remicade® to infliximab biosimilars.

Previous biosimilar uptake studies in Sweden [17,18] and the current study for Germany have
shown that biosimilar market penetration is also region-specific and that there are wide regional
variations in biosimilar market shares for TNFo inhibitors [19]. Our study of biosimilar market shares
across the German regions showed common high and low uptake regions for infliximab and etanercept
biosimilars. The data on market shares for adalimumab biosimilars (up to 2020) [49] indicate that
regions where the uptake of infliximab and etanercept biosimilars has been high, also behaved as
early adopters for adalimumab biosimilars. Therefore, we presume that biosimilar incentive policies
applied regionally have had a consistent effect on the incorporation of biosimilars for the whole
class of TNF« inhibitors. This observation might not be applicable to other biologic therapies (e.g.,
filgrastim, follitropin «) for which biosimilar uptake patterns differ from the patterns described along
this study [49]. Several studies have investigated biosimilar policies implemented across Europe to
qualitatively assess their impact on biosimilar uptake [50,51]. Instead, the current study examined
regional variations in biosimilar uptake in order to derive practices/incentives influencing biosimilar
use. Studies published by Moorkens et al. [17,18] followed this approach and were among the first to
identify factors driving biosimilar use through quantitative analysis [52-54]. According to Moorkens
et al., the absolute/relative difference in discounted price between originator and biosimilars influence
decision-making regarding biosimilar use in Sweden [17]. We have not quantitatively evaluated price
effects on biosimilar uptake, as information on discounted/rebated prices was not available. However,
as described in the following section, we have been able to identify a set of incentive measures driving
the use of infliximab and etanercept biosimilars in Germany.

3.1. Incentives for Increased Biosimilar Use

This study described different approaches taken by the German regions to implement a
system of biosimilar prescription quotas. More active (e.g., Westphalia-Lippe) and less active (e.g.,
Baden-Wiirttemberg) approaches were identified. Baden-Wiirttemberg constituted an example of a
region where the implementation of biosimilar quotas was lenient and biosimilar uptake levels were
low. The role of lenient approaches on lack of adherence to biosimilar quotas has been commonly
reported [27,48]. The current study, however, indicates the importance of setting instruments to support
adherence with biosimilar quotas. Interviewees identified that these instruments are an effective
monitoring and sanctioning system and an effective communication strategy to bridge the objectives
of insurers, physician associations and individual prescribers. The capacity of regional physician
associations to actively communicate with physicians and to regularly report on achieved uptake levels
has been suggested as a factor driving biosimilar use in Westphalia-Lippe [55].

In Germany, the discounts realized through the establishment of “open-house rebate contracts
are confidential. The real price difference between biosimilars and the respective originator product
is usually not known by prescribers. However, sickness funds are aware of the magnitude of the
discounted price difference between the originator and the biosimilar alternatives. Interviewees
indicated that this may define the commitment of insurers to incentivize biosimilar use over the use
of discounted originator products. Based on this, the investment in educational and other resources
needed to encourage biosimilar use may vary for the different sickness funds and for the different
regions. Gainsharing initiatives established across Germany are an example of the active involvement

”
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of sickness funds with the promotion of biosimilars. Some of these initiatives have opted to inform
participating physicians on net prices realized through discounting. It has been suggested that this
approach might increase the interest of physicians on the principles of cost-effective prescribing [27].
The publication of favorable statements on the safety of switching between reference products and
biosimilars is also an example of the active involvement of scientific expert committees. We hypothesize
that these committees operate as opinion leaders in Germany, having an influence on prescriber’s
decision-making regarding biosimilars.

Finally, the proposal to implement a policy for the automatic substitution of biologics at the
pharmacy level (GSAV) has elicited conflicting views among stakeholders in healthcare [19]. We
hypothesize that this measure may have a considerable impact on biosimilar uptake, potentially
equalizing differences in biosimilar market shares across Germany. Further research would be needed
to evaluate whether the implementation of this measure substantially changes the situation described
in this study:.

3.2. Study Limitations

The analysis of market dynamics for the class of TNF« inhibitors was based on the availability of
data from ambulatory prescriptions covered by the SHI funds. The lack of information on prescriptions
issued by the PHI system or at the hospital level was not expected to affect the comprehensiveness of
the analysis, as most sales volume for TNF« inhibitors has been generated within the ambulatory care
sector and the SHI scheme is covering 87% of Germany’s population [8,56].

We conducted a regression analysis to assess the statistical relationship between several variables
chosen as predictors and the outcome variable (biosimilar market shares). We could only include
descriptors of socio-economic welfare and performance indicators for the different regional healthcare
systems as explanatory variables. Due to the lack of publicly available data, we could not study the
association between procurement contract conditions/real differences in discounted prices between
originators and biosimilars and regional biosimilar market shares. According to the view of the
experts interviewed for this study, we hypothesize that these factors may better explain regional-level
variability in biosimilar market shares. The availability of a limited number of observations (N = 16;
we combined the data from Northrhine and Westphalia-Lippe) also conditioned the analysis: only the
association between two predictor variables and market shares could be modelled simultaneously.

The qualitative analysis of interview data supplemented findings from the quantitative analysis
and identified regional predictors of biosimilar uptake that could not have been easily quantified
or proxied. However, it must be noted that these interviews were carried out only in nine of the 17
German PA regions. The lack of representation of every region is expected to have only a moderate
impact on the generalizability of the study findings, as the interviewed regions represent >50% of the
sales volume for TNF« inhibitors in Germany.

3.3. Future Research

The current study provides an overview of market dynamics for the class of TNF« inhibitors in
Germany and especially evaluates the evolution in sales volume for all TNF « inhibitors after the market
entry of infliximab and etanercept biosimilars. To accurately evaluate the impact of biosimilar entry
within the class of TNFa inhibitors, we would have needed to study the evolution in costs per molecule
and per patient before and after the market launch of TNF« inhibitor biosimilars. This analysis could
not be conducted due to the lack of publicly available data, but it constitutes an interesting starting
point for future studies.

As part of this study, we have stressed the influence of biosimilar policies/practices for prescription
and budget control on biosimilar uptake. However, the implementation success for these policies has
varied across the German regions. It might be useful for future analyses to evaluate the cumulative
effect of implementing multiple incentive policies/practices and to see how this effect relates to observed
biosimilar market shares for the regions.
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4. Materials and Methods

The methodology chosen for this study is based on previous studies that investigated factors
influencing biosimilar uptake in Sweden [17,18]. We first conducted a literature review to describe
the main characteristics of the German market for TNFa inhibitors. For reasons of international
comparability, we refer to German-specific terminology identified through the literature search by
using the English equivalent term. A glossary table (see Table 4) with English terms used in this
manuscript and their German equivalent is provided below. Then, we examined dispensing data on
sales volume and biosimilar market shares for this drug class. In order to investigate potential factors
behind the variable regional uptake of infliximab and etanercept biosimilars, we relied on quantitative
and qualitative analyses conducted in parallel, as detailed in the following subsections.

Table 4. Glossary of English/German terms and abbreviations.

English Term German Term German Abbreviation

Arzneimittelkommission der

Drug Commission of the German Medical Association deutschen Arzteschaft AkdA
Federal Association of Statutory Health Insurance Physicians ~ Kassenérztliche Bundesvereinigung KBV
ADKA - Arbeitsgemeinschaft
ADKA - Federal Association of German Hospital Pharmacists =~ Deutscher Krankenhaus Apotheker -
e.V.
Federal Joint Committee Gemeinsamer Bundesausschuss G-BA
Federal Ministry of Justice and Consumer Protection Bundesministerium der Justiz und fiir BMJV
Verbraucherschutz
. - . ABDA - Bundesvereinigung
ABDA - Federal Union of German Associations of Pharmacists Deutscher Apothekerverbande e.V. -
German Institute for Drug Use Evaluation Deutsches Arzneipriifungsinstitut e.V. DAPI

German law for more safety in the supply of pharmaceuticals Gesetz fiir m E.!hr Sicherheit in der GSAV
Arzneimittelversorgung

German federal states Bundeslénder -

German Regional Associations of Statutory Health Insurance
Accredited Physicians (also referred to in text as PA regions):
To be noted:

-This paper makes a distinction between the 16 German federal
states and the 17 PA regions. Although Germany is divided
into 16 federal states, the areas Northrhine and
Westphalia-Lippe within the state Northrhine-Westphalia are
represented by two independent PA regions.
-Dispensing data have been provided/analysed per PA region
and the univariate regression study has been conducted with
data at the state level. This was due to limitations in data
availability for the univariate regression analyses.
-When referring to regions formerly forming East Germany, we
include Brandenburg, Mecklenburg Western Pomerania,
Saxony, Saxony-Anhalt and Thuringia, but not Berlin. This is
because we do not have sub regional data to analyze uptake
differences between areas formerly forming East and West
Berlin.

Kassenarztliche Vereinigungen KV

Gesetzliche

Krankenversicherung-Spitzenverband GKV-SV

National Association of Statutory Health Insurance Funds

National advisory agreement on spending targets: .
Y as P & targ Bundesrahmenvorgaben fiir die

(also referred to in text as national-level agreements on . ¢ -
- Arzneimittelvereinbarungen
prescription targets)

“Open-house rebate” contracts Open-House-Rabattvertrdge -

Private Health Insurance (abbreviated in text as PHI) Private Krankenversicherung PKV

Regional agreements on prescribing spending targets, supply
and economy targets (also referred to in text as regional-level Arzneimittelvereinbarungen -
contracts to establish prescribing quotas)

Sickness Funds (also referred to in text as insurer

. . Krankenkassen -
organizations or insurers)

Sozialgesetzbuch V (Gesetzliche

Social Code Book V (Statutory Health Insurance) Keankenversicherung)

SGBV

Statutory Health Insurance (abbreviated in text as SHI) Gesetzliche Krankenversicherung GKV
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4.1. Literature Review

The main characteristics of the German healthcare system in dealing with biologics, including
biosimilars, were extracted from a literature review. PubMed, Embase and Scopus were searched up to
December 2019 to yield information on combined searches including the terms: policies, practices,
measures, biosimilars and Germany. Studies in English and German were accepted. The website of
the Federal Ministry of Justice and Consumer Protection (German: Bundesministerium der Justiz
und fiir Verbraucherschutz (BMJV)) was accessed to retrieve relevant articles from the German Social
Code Book (SGB) V [57]. Additionally, the websites of the KBV [58], the different KVs [31-47], and the
GKV-SV were consulted [59].

4.2. Analysis of Dispensing Data for TNFa Inhibitors

Regional data on sales volume and uptake of TNF« inhibitor originators and biosimilars were
provided by the database of the German Institute for Drug Use Evaluation (German: Deutsches
Arzneiprifungsinstitut e.V. (DAPI)). This database contains anonymous claims data of drugs prescribed
and subsequently dispensed by community pharmacies at the expense of the SHI Funds. Nearly 87%
of Germany’s population is insured by the SHI system [8,56]. The DAPI database covers all claims data
from a representative sample of more than 80% of the community pharmacies throughout all regions.
Dispensing data were linked to the database of the ABDA — Federal Union of German Associations of
Pharmacists (German: ABDA—Bundesvereinigung Deutscher Apothekerverbiande e.V.) containing
information about the (brand) name, composition, active ingredient, strength, package size, dosage
form, and route of administration of German medicinal products [60]. Defined daily doses (DDDs) [61]
were calculated from dispensing data and extrapolated by regional factors to 100% of all community
pharmacies, and thus 100% of the SHI insured population.

For this analysis, drug use data were examined from the first quarter (Q1) of 2010 to the last quarter
(Q4) of 2018. The study of the evolution of sales volume (DDDs) for all marketed TNF« inhibitors
allowed us to visualize the effect of the market entry of infliximab and etanercept biosimilars. In
addition, shifts in drug utilization trends across the class of TNF« inhibitors were described following
biosimilar incorporation, as well as after the market entry of the innovator therapies Cimzia® and
Simponi®. Biosimilar market shares were calculated from volume data (DDDs) and represented the
volume of biosimilars over the volume of biosimilars plus the respective originator product. The
evolution of biosimilar market shares for infliximab and etanercept was studied at the national level
and across the 17 PA regions from the quarter in which the biosimilar entered the market (Q1 2015 for
infliximab; Q1 2016 for etanercept) to the last quarter of 2018. The regional analysis of market shares
allowed the identification of high- and low-biosimilar uptake regions. Uptake was considered to be
high in regions where biosimilar market shares were >69% for infliximab and >63% for etanercept,
and low in regions where market shares were <51% for infliximab and <48% for etanercept. (These
thresholds correspond to the lower and upper third of the maximum difference in market shares
observed for Q4 2018).

The predominantlocation of low-uptake regions within the former East Germany, i.e., Brandenburg,
Mecklenburg Western Pomerania, Saxony, Saxony-Anhalt and Thuringia, led us to evaluate the
statistical relationship between regional biosimilar market shares (dependent variable; N = 16) and
the East/West location of the regions at a level of significance of 0.05. This univariate regression
analysis was conducted with SPSS (IBM SPSS Statistics 26). Two regression models, one accounting for
infliximab data and another for etanercept were built and used as a baseline for a more exhaustive
statistical analysis. As the East/West location of the regions was considered to be a co-founding
variable, the objective of conducting a more exhaustive analysis was to identify underlying predictor
variables (socio-economic factors) behind variable biosimilar uptake. We built various bivariate
regression models to examine the statistical relationship between biosimilar market shares and a
set of predictors describing: (1) the variable level of socio-economic welfare across the 16 German
federal states (e.g., gross domestic product (GDP) per capita, human development index) and (2) the
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performance of the different regional healthcare systems (e.g., number of healthcare workers employed
per 1000 inhabitants, total healthcare expenditure and healthcare expenditure calculated as a share of
GDP) [62]. Furthermore, we studied the correlation between regional biosimilar market shares for
infliximab and etanercept to evaluate whether biosimilar uptake patterns were similar within the class
of TNFo inhibitors.

4.3. Interviews

A total of ten semi-structured interviews (12 participants) were organized from October 2018 to
February 2020 with a view to gain insight into factors potentially influencing biosimilar uptake. The
conduction of interviews allowed us to complement the findings from the quantitative analysis and to
investigate determinants of biosimilar uptake that could not have be evaluated quantitatively.

A selective sampling methodology was followed to achieve representation from physician
associations and health insurance companies operating at the national and regional level. The
interviewed representatives from these two stakeholder groups have been involved in decision-making
regarding drug budget and prescription control activities and have expertise in the field of biosimilars.
Participation from representatives in Baden-Wiirttemberg, Bremen, Hamburg, Mecklenburg Western
Pomerania, Lower Saxony, Saxony, Schleswig-Holstein, Thuringia and Westphalia-Lippe was achieved.

For data collection, an interview guide was drafted, validated and approved (August 2018) by
the UZ/KU Leuven ethics committee (reference number: MP006423). The interview guide followed
the structure of a guide previously developed by the department to study regional management of
biosimilars in Sweden [17,18]. The topics were adapted for Germany through a literature search
conducted as part of a master’s thesis [63]. Interview questions were organized into questions on
dispensing data for TNF« inhibitors and questions on national and regional-level biosimilar policies.
All interviewees received an email with an attached informed consent form and were asked for
permission to record the interviews. All interviews were conducted in English via telephone calls.
The recorded interviews were transcribed ad verbatim and processed using the software QSS NVivo
12. For content analysis, we built a thematic framework based on previous knowledge and findings
emerging from the interviews. The results of the qualitative study were shared with the contacted
interviewees for a validation exercise.

5. Conclusions

Variation in market penetration of TNFo inhibitor biosimilars between German regions depends
on a complex interplay of multiple factors.

Experts interviewed for this study have highlighted the influence of prescription and budget
control activities (organized at the regional and insurer level) on the variable uptake of infliximab
and etanercept biosimilars across Germany. The use of biosimilars has been found to depend on:
the regional-level implementation of biosimilar quotas, the presence of an effective monitoring and
sanctioning system to regulate adherence to biosimilar quotas, the effectiveness of the communication
between regional physician associations and individual prescribers, the different conditions for
discount contracts established at the insurer-manufacturer level and the organization of initiatives for
gainsharing. The allowance of pharmacy-level automatic substitution for biologics is expected to play
a decisive role in the evolution of biosimilar consumption patterns across Germany.
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Abstract: Incentives contribute to the proper functioning of the broader contracts that regulate the
relationships between health systems and professionals. Likewise, incentives are an important ele-
ment of clinical governance understood as health services’ management at the micro-level, aimed
at achieving better health outcomes for patients. In Spain, monetary and non-monetary incentives
are sometimes used in the health services, but not as frequently as in other countries. There are al-
ready several examples in European countries of initiatives searching the promotion of biosimilars
through different sorts of incentives, but not in Spain. Hence, this paper is aimed at identifying
the barriers that incentives to prescribe biosimilars might encounter in Spain, with particular
interest in incentives in the framework of clinical governance. Both questions are intertwined.
Barriers are presented from two perspectives. Firstly, based on the nature of the barrier: (i) the
payment system for health professionals, (ii) budget rigidity and excessive bureaucracy, (iii) little
autonomy in the management of human resources (iv) lack of clinical integration, (v) absence of a
legal framework for clinical governance, and (vi) other governance-related barriers. The second
perspective is based on the stakeholders involved: (i) gaps in knowledge among physicians, (ii)
misinformation and distrust among patients, (iii) trade unions opposition to productivity-related
payments, (iv) lack of a clear position by professional associations, and (v) misalignment of the
goals pursued by some healthcare professionals and the goals of the public system. Finally, the
authors advance several recommendations to overcome these barriers at the national level.

Keywords: incentives; clinical governance; biosimilars; Spain; barriers

1. Introduction

This paper is aimed at identifying the barriers that incentives to prescribe biosimilars
might encounter in Spain. Incentives were chosen as one of the main policy actions to
stimulate biosimilar use in Spain because they have an important potential leverage, they
are relatively underdeveloped in Spain, and they may be controversial in promoting
prescription patterns.

We particularly focus on incentives in the framework of clinical governance as
they are intertwined concepts. Clinical governance would be impossible to implement
without incentives, and incentives, if not impossible, would be difficult to establish in
different frameworks.

Biosimilar medicines significantly help to improve patient access to biological thera-
pies that have revolutionised the prognosis of multiple serious diseases, while contributing
to price competition in the market and the sustainability of healthcare systems. If one of
the main current problems in health policy is to make access to new medicines compatible
with sustainability, biosimilars are part of the solution by freeing up very considerable
resources [1] (p. 7).

Biosimilar medicines have a long history in the Spanish pharmaceutical market. Since
the approval of the first biosimilar medicine in 2006, within the European regulatory
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framework [2-6], there are currently 54 authorised medicines (42 effectively marketed) for
17 active ingredients [7]. Biosimilar uptake varies greatly between Autonomous Commu-
nities, hospitals, and clinical services. There is also high variability in uptake between
molecules regardless of their time on the market [8]. Even so, a budget impact analysis
published by the end of 2020 quantifies the savings generated by biosimilars in the National
Health System (NHS) at over €2300 million over the 2009-2019 period: “This shows how the
entry of biosimilars into the Spanish pharmaceutical market has led to unquestionable and
significant savings, especially in hospital pharmacy” [9] (p. 11). The same study estimates
that unless major changes occur in market behaviour, the expected savings for 2020-2022
would exceed €2800 million.

However, the uptake of biosimilars in Spain is below the European neighbouring
countries” average. This is observed in the antiTNF group, epoetin and human growth
hormone, three of the six active ingredients for which there are data available, which means
that there is room for improvement in their use [8]. Thus, the aforementioned budgetary
impact analysis estimates that if biosimilar uptake reached 80% in 2022, the €2800 million
would be increased by an additional €430 million. The French government set a similar
objective in its National Health Strategy for 2018-2022 [10].

The promotion of biosimilars is part of most Pharmaceutical policy strategies. The
Independent Authority for Fiscal Responsibility (Autoridad Independiente de Respon-
sabilidad Fiscal, AIReF), which is responsible for ensuring the sustainability of public
finances, considers the promotion of biosimilars the most relevant tool for controlling
hospital pharmaceutical expenditure [8]. This institution suggests the establishment of
biosimilar prescribing incentives to maximise this savings opportunity.

The “Action Plan to promote the use of market regulating medicines in the National
Health System: biosimilar medicines and generic medicines” of the Ministry of Health
states that “In the Autonomous Communities [ ... ] actions will be carried out to link
financial or other incentives” [11] (p. 38). This two-level (national and regional) approach is
because the Spanish NHS is a decentralised system since health competences are transferred
to the 17 Autonomous Communities. Coordination, strategy for pharmaceutical policy and
medicine pricing and financing decisions, among others, lie essentially with the Ministry
of Health, and with Autonomous Communities when it comes to budgeting, purchasing
and provision [12].

Further, the Commission for Social and Economic Reconstruction of the Congreso de
los Diputados (the lower Parliament chamber) dealing with the reform of the NHS to tackle
with the Covid-19 pandemic included in its report the need to “significantly increase the
proportion of biosimilars” [13] (p. 25).

In short, the promotion of biosimilars in general, and the establishment of prescribing
incentives in particular, seem to be unavoidable tasks according to decision-makers and
policy makers in the short-term.

Therefore, this paper is aimed at identifying the barriers that a model of incentives
to prescribe biosimilars might encounter in the context of clinical governance in Spain.
Both concepts are intertwined as incentives are the instrument and clinical governance the
organisational form.

This is a pioneering approach, as the research literature on this topic is very scarce.

This work is based on a broader study of the incentives that, in the context of clinical
governance, can lead to greater use of biosimilar medicines in healthcare [14]. This study
reviews and presents the most outstanding experiences of this sort developed in high
income countries and examines the possible barriers to their implementation in Spain.

2. Incentives and Clinical Governance

Incentivising health professionals, especially prescribing physicians, is a crucial
issue for the organisation and reform of the NHS and for policies to promote biosimilars.
Payment systems, including pay for performance, and competition, including bench-
marking and yardstick competition, are typical financial incentives [15,16]. However,
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the incentives that move people are not only financial, nor, of course, only monetary.
In the health sector there are other very powerful motivations such as: dedication to
service, altruism, professional satisfaction, and reputation; scientific curiosity, the feeling
of belonging to a group, etc. [17].

Before moving on, it should be noted that in this study we refer to a very narrow
definition of incentive. Specifically, financial incentives that are not necessarily monetary
or exclusive to the prescriber. This is critical since many studies about European biosimilar
landscape refer to “incentive policies” that are not necessarily financial incentives. For
instance, educational campaigns, quotas, or tendering practices are considered incentive
tools to increase the uptake of biosimilars and financial incentive would be just another
mechanism for that purpose [18-21]. An important study carried out by the European
Commission considers that one of the challenges for the Spanish NHS in the future is
“to align the incentives of the different service providers with the system’s quality and
efficiency goals. For example, staff incentives could be improved.” [22] (p. 253).

The use of incentives to influence physicians’ prescribing patterns and encourage
their alignment with organisational goals is a policy that has been embodied in various
experiences over time and across countries. In Spain, towards the end of the 1990s,
financial incentives related to prescription were already applied in several Autonomous
Communities. By 2018, there were at least seven autonomous communities applying
them. The AIReF, in its 2018 review of public expenditure on medication dispensed
through prescription, recommends establishing prescription incentives [23]. The same
recommendation is made in its recent evaluation of the pharmaceutical spending in
the public hospital setting in Spain, but now directly linked to biosimilar prescription:
“in view of the success of international experiences, it is proposed to implement a
gain-sharing incentive system for hospitals, care services and health professionals” [8]
(p- 89). A gain-sharing incentive system (also called gainshare agreement) is based on
sharing savings associated with more efficient use of medicines at the same time as
any efficiencies made will be invested back into patient care to improve their health
outcomes [24].

However, when it comes to promoting biosimilars, there are doubts about the most
appropriate type of incentives. Some voices are in favour of financial incentives and argue
in their support, for example, their contribution to the progress of biosimilars in Germany.
“Prescribers need confidence in outcomes, and they and/or the health system need to
benefit financially from using biosimilars” [25]. Other opinions consider that it is better to
motivate physicians through schemes that avoid direct financial incentives [26].

Incentives are easier to implement in well-organised broader contexts such as health
services following the lines of what is known as “clinical governance”. We acknowledge that
there is no consensus definition for clinical governance. Our vision of the concept is as follows:
This is an organisational form of health services at the micro-level, aimed at achieving better
outcomes in terms of patient health, characterised by the following elements:

Involvement of health professionals not only in treatments but in the whole management.
Decentralisation of decisions and autonomy of services.
Restructuring of services in a multidisciplinary manner aimed at the management of
high-quality clinical processes.

e Measurement and evaluation of performance and remuneration that may include
monetary and non-monetary incentives.

Some biosimilar prescribing incentives have been put in place in Europe. Although it
is not the scope of this research, we summarise in Table 1 the more relevant initiatives to
our view, the British experiences being those closer to our approach of clinical governance.

61



Pharmaceuticals 2021, 14, 283

Table 1. European initiatives on biosimilar prescribing incentives.

Country Level

Incentive Program

Description

National-Ministry
of Health
Hospital and
retail pharmacies

France [27]

Regional-Saxonia

Instruction no DSS/1C/DGOS/
PF2/2018/42 du 19 février 2018
relative a l'incitation a la
prescription hospitaliere de
médicaments biologiques
similaires [ ... ].
“Biolike” initiative. Agreement

Hospitals can earn 20% or even 30%
of the difference between the public
price of the originator and
its biosimilars.

Physicians who reach a certain

Germany [28,29] Regional physician between KV Westfalen-Lippe and biosimilar uptake are eligible to bill
association and sick fund sick fund Barmer. additional services for their patients.
Centres can earn 50% of the
DGR n.66 del 14.07.2016. Misure di ~ difference between the public price
Regional-Campania incentivazione dei farmaci a of the originator and its biosimilars
Italy [30] Reeional Health Service brevetto scaduto e dei biosimilari. to invest in high-cost innovator
& Monitoraggio delle prescrizioni medicines; while a 5% will be
attraverso la piattaforma Sani. ARP invested back in the centre which
generated the savings.
Uni . Local-Hospital Gainshare agreement between the . Hospitals can earn 50% O.f theA
nited Kingdom T .. .. difference between the public price
rusts and Clinical Trust and the Clinical . . N
[31-34] of the originator and its biosimilars

Commissioning Groups Commissioning Groups (50:50)

that are reinvested in patient care.

The gainshare agreements reached with regional or local leadership in the United
Kingdom [32-34], mostly between 2015 and 2017, under a well-established framework [35]
are examples of what we mean by biosimilar prescribing incentives in the context of clinical
governance. However, in 2018, NHS England began to link the concept of best-value drug
to drug procurement as part of a wider strategy to increase savings [36,37]. While this
measure might be effective, it does not fall under our definition.

In Spain, a good example of combining incentives and clinical governance is the
“Area del Corazén” (Heart area) of the University Hospital of La Corufia, coordinated by
Dr Alfonso Castro Beiras in the 1990s [38]. The project was based on the willingness to
cooperate from the cardiology and cardiac surgery services. This clinical management
model was based on four elements: (i) Process standardisation; (ii) Strengthening of
information systems; (iii) Use of diagnosis-related groups as patient classification systems
and (iv) Self-evaluation. The management of the human and material resources and the
control over the budget appear to be decisive for the development of this autonomy-based
model. The results were very positive. Activity and care indicators improved, and savings
were invested back in human resources, making it possible to staff the new intermediate
care unit.

Although this initiative is no longer running, there is no doubt that clinical governance
offers good possibilities for the efficient use of effective and good quality biosimilars by
prioritizing health outcomes, motivation, quality of care processes and efficient use of
resources. Actually, we might be talking about one of the first gainshare agreements in
Spain. This precedent seems significant enough to support a pilot gainshare agreement in
Spain like those successfully implemented in the United Kingdom [34].

It is now time to ask what are the barriers and difficulties that incentives to prescribe
biosimilars encounter in Spain.

3. Barriers According to Their Nature

As we are particularly interested in barriers to incentives in the framework of a model
of clinical governance and both questions are strongly related, we present here different
barriers encountered in Spain that we have been found relevant for both concepts.
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3.1. Payment System

The current payment system is also a barrier primarily for incentives but also for
clinical governance. Its regulation, tradition, and the culture it has generated are very
much in opposition to the incentives and flexibility required by efficient organisations.
The 2006 report on Spain by the European Observatory on Health Systems and Policies
noted that after having completed the healthcare transfer process to the Autonomous
Communities in 2002 “the most concerning issue was that most of the pay increases
affected the fixed components ... compared with income related with performance” [39]
(p. 110). Several sources suggest that remuneration based on results and effort is motivating
and that a variable remuneration based on targets should be increased in relation to fixed
payments [40-42].

3.2. Rigid and Bureaucratic Budgetary and Economic Management Legislation and Procedures

In Spain, bureaucratic control has traditionally prevailed over the evaluation of out-
comes, at all governmental levels. “The budgetary system has long suffered from being
excessive rigid” [43] (p. 278). These rigid legislation and budgetary and financial manage-
ment procedures involve major difficulties and delays and are a significant impediment
when implementing incentives and clinical governance. The production of health services
requires agility and flexibility to manage personnel and material resources to improve
health outcomes. Furthermore, as suggested by Zornoza Pérez [43] (p. 295), “flexibility and
control must be properly combined with accountability to induce managers to behave in
accordance with the principles of efficiency and economy in the management of public ex-
penditure.” This need remains outstanding. In 2016, Esteban and Arias [44] (p. 98) state that
“one of the main challenges for the NHS is to progress towards the de-bureaucratisation of
the system by leaving the current public law regime in the field of human resources.”

3.3. Spanish NHS Labour Relations Model

The employment relationship of physicians and other health professionals with the
services that make up the Spanish NHS (so called “statutory personnel”) follows the civil
service model. The rigidity and the difficulties it entails to achieve efficient management
have often been criticised [45]. One of its main problems is the inflexibility in adapting
to care needs and the limitations in differentiating individual and collective merit [46].
It hinders decisively the introduction of incentives and clinical governance. The elimination
of this model and the establishment of a modern, flexible, and efficient labour relations
system, particularly for physicians, is considered one of the basic structural reforms to be
addressed in the NHS. That would mean to eliminate civil-service-like regulations and re-
introduce professionalism and evolve towards forms of market labour relations [40,46,47].

3.4. Clinical and Health Service Disintegration

The disintegration of health care in the NHS is an especially important barrier to imple-
menting clinical governance and promoting biosimilars through incentives. Disintegration
implies gaps and borderlines, multiplicity of providers, uncoordinated services, neglect
of patient preferences, poor measurement of relevant outcomes, and lack of incentives
oriented towards the provision of comprehensive care [48]. Clinical integration is the basic
goal of reform plans for the health services to respond to current needs, mainly determined
by chronic and degenerative diseases [45,48]. Sometimes integration is accompanied by
financing schemes that cover all health services and generate incentives for efficiency.
Excessively rigid boundaries between specialties also prevent cross-sectional and team
work, organisation of services according to care processes and patient orientation [47]. This
is a key difficulty that opposes the development of incentives for individual and collective
merit within the framework of clinical governance.
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3.5. Absence of General Legislation on Clinical Governance

In Spain, clinical governance is not regulated by law. The draft Royal Decree RD
/2015 laying down the basis for the implementation of Clinical Management Units in
the Health Services [49] was an interesting initiative. In the interests of a high-quality,
safe, and integrated healthcare, the draft suggested providing professionals in the NHS
with greater levels of autonomy and responsibility in their clinical decision-making. It
included governance-related terms such as planning, incorporation of new technologies
and knowledge management, all from a perspective of “decentralisation of the organisation”
as well as continuous evaluation of results. Although promising in terms of progress, it was
finally rejected by the Council of State because it had to be passed as a law by Parliament.
The opposition from trade unions and certain professional spheres, the lack of sufficient
support from the Autonomous Communities and the political instability of the past years
made it difficult for the draft Royal Decree to become a Law. However, in view of the
impact of Covid-19 pandemic, some proposals of the Commission for Social and Economic
Reconstruction of the Congress of Deputies suggest that progress could be expected in this
regard. “The professionalisation of the governance of health services must be guaranteed
and health professionals must be encouraged to perform managerial roles. The executive
directors of health services should follow epidemiological, public health and clinical
governance approaches” [13] (pp. 3-4).

3.6. Governance-Related Barriers: Lack of Professionalisation of Health Services Managers and
Absence of Governing Boards

In Spain, healthcare managers, such as hospital general managers and others, do not
always have the appropriate professional profile and appointments are generally based on
discretionary decisions. Open and competitive recruitment and selection processes and
periodic performance evaluations are not always the rule. Collective and independent
boards of directors controlling the micro-management of elementary organisations such as
hospitals and health areas in a decentralised and transparent manner [47] are scarce. Only
some Autonomous Communities, such as the Comunidad de Madrid [50], have adopted
legislation that reflects these principles. In this scenario, major organisational reforms, such
as clinical governance and the establishment of incentives, seem unlikely.

The second Amphos Report [51], prepared with the contribution of 80 managers and
clinicians, provides an interesting overview of the barriers that delay the implementation
of clinical governance units. Fifteen were identified and classified according to their nature
into: political, economic, legal, technological, and human or cultural (Table 2). Some of
them match those highlighted above. We also find it interesting to highlight the difficulty
in making an organisational change that generates medium-term results when policies
are focused on the short term and lack of evidence on objective and reliable results that
show the benefits of clinical governance units. These barriers were also classified according
to priority. To this end a group of 72 health professionals and managers with previous
experience in clinical governance was asked to grade each of the barriers on a scale of
0 to 5 (being 5 the highest) not in absolute values but in comparison with others. The
highest barrier was the labour framework, followed by the lack of political will and the
regulatory framework.

The potential savings due to biosimilar competition expected in Spain for the period
2020-2022 (€2800 million) [9] may become the pretext to put in place mechanisms to
overcome these barriers, provided, of course, that all parties benefit from these savings.
Again, gainshare agreements emerge as a powerful tool for that.
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Table 2. Barriers to clinical governance and score according to priority [51,52].

Nature of the Barrier Score

Political
1. Institutional support: lack of political will to promote decentralised 46
and autonomous management models. ’
2. Centralising trends: management oriented towards control, 40
production of rules and regulations, and concentration of activities. ’
Economic
3. Short-term results: Clinical governance units (CGU) generate 40
long-term results. '
4. Insufficient budgets: increased demand for care and scarce resources. 4.0
5. Economies of scale: GCU require a minimum critical mass. 3.2
6. Investment in innovation: lack of resources for innovation 35
and improvements. ’
Legal
7. Regulatory framework: regulations that hinder organisational 45
change and lack of regulations for CGUs. ’
8. Labour framework: regulations that limit the HR policies needed

5.0
by CGUs.
Technological
9. Evidence on outcomes: lack of objective and reliable outcomes 36
demonstrating the benefits of CGUs. ’
10. Information systems: lack of coverage of information systems 40
and technologies. ’
Human/cultural
11. Managers trust: reluctance to delegate responsibilities and risks. 4.3
12. Culture of innovation: the environment does not encourage change 41
or the search for excellence. ’
13. Involvement of relevant groups: reluctance to teamwork from 42
different professionals. ’
14. Involvement of clinicians: reluctance to taking risks and 39
co-responsibility. ’
15. Leadership skills: poor training of future CGU leaders. 43

4. Barriers According to Stakeholders
4.1. Physicians with Limited Information and Distrust of Biosimilars

As biosimilars are biological medicines, they must be prescribed by their brand name [53].
In addition, in Spain the pharmacist cannot dispense a brand other than that prescribed,
without authorisation of the prescribing physician according to Order SCO/2874 /2007 [54].
Therefore, the physician is the key actor for the market entry of biosimilars. The physician’s
trust and preference for prescribing biosimilars is critical.

However, as previously pointed out by Acha and Mestre-Ferrandiz (2017) [55] (p. 263)
the biosimilar market faces “the second translational gap” once concerns about the guaran-
tees of the regulatory framework have been dispelled. The authors recognise that “Despite
many efforts by regulators to reach out to clinicians, there remains a translational gap
for biosimilars which need to be incorporated in healthcare pathways and understood by
clinicians and patients. Only by bridging this gap will biosimilars fully play their role in
healthcare for Europe”.

Weise et al. (2012) [56] listed the main uncertainties of physicians about biosimilar
medicines: (i) doubts about their quality and manufacturing process; (ii) the “similar
but not identical” paradigm; (iii) immunogenicity; (iv) possible gaps in post-marketing
pharmacovigilance; and (v) extrapolation of efficacy and safety data without clinical trials
in certain indications. A recent systematic review conducted on physicians’ perceptions
about the uptake of biosimilars suggests that little has changed since then [57]. Physicians
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still have doubts related to the safety, efficacy, and immunogenicity of biosimilars and
consider that cost savings is the main advantages of biosimilars. In addition, most of the
physicians had negative perceptions of pharmacist-led substitution of biological medicines.

Another review aimed at identifying the barriers to the use of biosimilar medicines
in Europe medicines points out that physicians act as a barrier to biosimilars in several
ways [58]. Firstly, their concerns about true similarity between originator and biosimilars.
Second, the absence of incentives or benefits for prescribing lower-cost medicines that
would compensate the effort they make when explaining to the patient the switch to
a biosimilar medicine. Finally, the strong ties between physicians and the originator
pharmaceutical companies, which often support clinical research and continuous education
(opposite incentive). Given these scenarios, national policies on biosimilars have focused
on improving physicians’ trust in biosimilars through a variety of training programs, which
are sometimes local and generally relying on prescription guidelines [18].

In Spain, Agusti y Rodriguez (2015) [59] predicted that the success in biosimilar
adoption would depend largely on the trust of health professionals and pointed out that
the accumulated experience with biosimilars would help overcome reluctant attitudes.

As biosimilar medicines are mainly used into the hospital setting, hospital physicians
have been the focus of many educational programmes (funded by the industry, scientific
societies, professional associations, and regional governments). This is also observed in the
constant review of position papers on biosimilars by scientific societies in most relevant
specialties, such as Oncology, Rheumatology, Haematology, or Digestive Pathology [60-64].
Although one might expect that these statements build trust and shape prescription patterns
equally among physicians, a high variability is found when comparing biosimilar uptake
between hospitals within a single region. For instance, in 2014, several hospitals in the
Community of Madrid rarely used biosimilars, while others showed uptake rates between
60% and 70% [65]. This suggests that despite sharing guidelines from the same regional
health service or scientific society, the influence of opinion leaders or heads of departments
can accelerate or slow the biosimilar access to hospitals. Nor can we overlook the effect of
some sort of incentive set internally at the hospital level, although there is no evidence in
this respect.

In the case of primary care setting, the arrival of new biosimilars is a new chal-
lenge. From a survey with over 700 respondents, it appears that 58% of the respondents
do not know the definition of biosimilars and 73% do not know that the handling of
biosimilars is not comparable to that of generics, for which in Spain prescription by active
ingredient is applied [66]. Moreover, in the primary care setting, a strategy based on
education/information, and constant communication with health professionals, succeeds
in improving knowledge about biosimilars and changing prescription patterns [67]. By
contrast, any initiative to promote biosimilars not agreed upon with physicians is doomed
to failure [26].

In short, physicians that are informed through official and reliable sources tend to
consider biosimilars as alternatives that are efficient for the health system and effective and
safe for their patients and are able to convey the trust needed for preventing the nocebo
effect (nocebo effect refers to negative expectations of the patient regarding a treatment
that translate into negative side effects or outcomes) and ensuring treatment compliance.
However, improving the knowledge about biosimilars and afterwards communicating the
information to patients require big efforts by physicians. Therefore, it cannot be overlooked
that recognising physicians’ efforts through incentives or other formulas aimed at sharing
benefits will guarantee their commitment in the medium term.

4.2. Misinformed Patients and Mistrust towards Biosimilars

A major barrier to the spread of biosimilar medicines is misinformation and mistrust
from the part of patients. The complexity of the world of medicines and their names,
especially if they are biological products, makes it difficult for patients to have timely
information and knowledge of their characteristics and guarantees [19]. It may be particu-
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larly difficult to know and be aware that all medicines that are authorised for marketing,
whether they are original products or biosimilars, offer the same safety, efficacy, and quality
guarantees. This limited knowledge impacts on their willingness to accept the prescription
of biosimilar treatments [68]. In addition, patient organisations often have close links
with the originator industry, which sometimes finances their meetings and educational
activities [18].

The difficulty often arises, not for the naive patients, but for those whose treatment was
initiated with the original product and are encouraged to change it for a biosimilar product
(switch). There may be differences in the brand name or appearance [69]. In addition,
sometimes the inherent variability in the manufacturing processes of biological products
can lead to certain characteristics not being totally identical to those of the originator,
but this variability is strongly controlled within acceptable limits to ensure there is no
relevant clinical impact [70]. Despite that, biosimilars are not well understood by many
healthcare professionals and patients, and such a mistrust is exacerbated by negatively
biased information disseminated by some parties [71].

A study on policies to promote biosimilars in 24 European countries found that
educational initiatives aimed at patients were rare. Patients are informed mainly through
their organisations, through brochures and letters to explain the switch from originator to
biosimilar. It recognises that biosimilar policies should include all stakeholders, including
patients, and recommends strengthening educational initiatives through instruments such
as question and answer (Q&A) documents [18].

However, a very recent study by Vandenplas and collaborators (2021) [72] emphasised
that over the past few years several surveys among European patients have shown a lack of
knowledge and trust in biosimilars. In addition, they performed a web-based screening of
European Patients’ Forum and International Alliance of Patients” Organisations on publicly
available information about biosimilars and found a high variability among correctness,
the level of detail, and the tone when providing information.

The physician—patient relationship is absolutely crucial to overcome these information
or mistrust issues. There is no doubt that as long as the physician is properly informed and
trusts biosimilars, the patient will follow his or her guidelines.

It should be borne in mind that having accurate information and access to medicines
are rights that are widely recognised in different jurisdictions. According to the Spanish
legislation the physician must inform the patient. Indeed, according to Article 10 of the
General Health Services Law 14/1986 [73], patients have the right to be informed on
the health services they have access to and the requirements for their use. According
to Law 41/2002, Article 4, on patient autonomy and rights and obligations regarding
clinical information and documentation [74] patients have the right to know all available
information on any action touching their health, including, at least, “the purpose and
nature of each intervention, its risks and consequences”. In addition, the physician must
guarantee the fulfilment of this right to information from the part of patients. Article
10 of the General Health Law (LGS) also states that patients have the right “to obtain
medicines and medical devices that are considered necessary to promote, preserve or
restore their health”.

In Spain, Calleja et al. (2020) [75] identify patient education and involvement in the
decision-making process as key points to increase acceptance of biosimilars and counteract
the nocebo effect. This is the view of at least eleven patient associations in Spain as embodied
in the “Joint statement by physicians and patients on treatments with originator biologics
and biosimilars” [76]. Thus, some requests read as follows “Health administrations often
lack biosimilars training programmes for physicians”, “The debate on originator biological
and biosimilar medicines should be open to the participation of physicians and patients”,
“Policies that would make the cost/efficiency principle a systematic argument would not
be acceptable”, or “Some administrative decisions could seriously interfere with the normal
functioning of the physician-patient relationship”. The last two could be an obstacle to the
establishment of biosimilar prescribing incentives from the patients” perspective.
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4.3. Unions Opposition to Productivity-Based Variable Remuneration

One of the barriers to the establishment of biosimilar prescribing incentives is the
opposition of trade unions to variable remuneration based on outcomes, targets, or produc-
tivity. This exists not only in Spain but also in other countries, and in any sector, not only in
health. The study by Garcia-Olaverri y Huerta (2011) [77] shows that trade unions defend
salary standardisation and oppose differentiation according to the different abilities or
skills of workers. These objections are found also in the governmental and health sectors.

The disagreement clearly appears in the 2014 document of the State Confederation of
Medical Trade Unions (CESM, in its Spanish acronym) on clinical governance: “Under no
circumstance may incentives be linked to savings over the agreed budget, but rather to the
level of compliance with it, and with the care and quality targets established in accordance
with the provisions laid down in the management contract.” “This implies that the health
service that decides to promote clinical governance must allocate additional funds to pay
for these incentives” [78] (p. 10). This position is clearly contrary to the establishment of,
for example, gain-sharing programmes which have been successfully established in other
countries [34] where part of the savings from increased use of biosimilar medicines revert
to the healthcare system itself.

4.4. Professional Corporate Bodies, Clinical Governance and Incentives

Professional corporate bodies, especially those of physicians, react positively to clinical
governance insofar as it increases their autonomy, responsibility, and decision-making
capacity. Other features such as performance assessment, performance-related incentives
and transparency and accountability do not generate the same enthusiasm [79,80]. These
corporations may defend based on professionalism and technical criteria organisational and
management changes that promote their professional practice and the health of patients.
However, they also experience the pressure of electoral cycles. Then, they usually oppose
structural reforms advocating the interests of less committed colleagues (as if this behaviour
were the rule) to get the most votes in their corporation’s elections.

4.5. Physicians and Other Health Professionals Not Aligned with the Objectives of the System

Although it is a very limited group, health professionals not aligned with the goals of
the system, poorly committed to the public system, can be a barrier to clinical governance
and incentives for good performance in general, and for biosimilar prescribing incentives
in particular. Attitudes such as opposition to transparency or to performance assessment
leading to differentiated remuneration must be corrected, as they have a very negative effect
on the morale of the vast majority of those who are compliant. When it comes to biosimilars,
the strong ties that originator companies have with physicians through supporting clinical
research or training may influence prescription choices [55]. Additionally, guidelines with
an economic rationale intended to deliver benefits at societal level may be badly received
by some physicians, who may consider that their professional decisions are challenged [81].
Thus, it seems reasonable that a greater alignment between the medical community and
the regulators would help build trust on biosimilar medicines [82].

5. Recommendations for Spain to Overcome the Barriers to Implement Incentives
for Biosimilars

According to our review we recommend the following actions to overcome the barriers
to implement incentives for biosimilars:

e  Efforts to inform and educate physicians on the pharmacological and clinical character-
istics of biosimilars should be continued and intensified, always on a scientific basis.

e  Patients should be informed about biosimilars to ensure their trust on medicines that
are approved by the regulatory authorities.

e  We recommend informing all types of unions and professional corporations of the
improvements that clinical governance schemes including incentives (especially those
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based on gain-sharing programmes) can bring about for the NHS, patients, and
professional practice.

e  Consensus and support from policy makers is required to implement a growing uptake
of biosimilars mainly from the Departments of Health but also from the Department
of Finance as its endorsement of financial incentive programs might be necessary.

e In the long run, structural reforms of the Spanish NHS are required to overcome
other barriers to biosimilar prescribing incentives in the context of clinical governance.
We refer to rigidity and bureaucracy in management; clinical and health services
disintegration; NHS labour relations model; payment systems and governance. Nev-
ertheless, we think that in the short run there is room for new limited experiments,
particularly with non-monetary incentives and the gain-sharing design, which will
incite less opposition.
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Abstract: We investigated the off-patent biological market in Belgium from a policy maker’s perspec-
tive, in light of the Belgian pharmaceutical health system. The main barriers relate to a short-term
budgetary focus, to the overwhelming innovator’s reach and to a concertation model with assessment
and appraisal being mixed which results in poorly effective policy measures.

Keywords: biosimilar; reference biological; competitive market; Belgium

1. Introduction

Biosimilar products have been authorised in the European union in areas such as on-
cology, inflammatory diseases, diabetes and haematology. As these products are authorised
as having no clinically meaningful differences [1] compared to the originator products,
the major benefits relate to lower prices for the payer (health insurance), following lower
development costs, and in enhanced price competition in theory. The savings may serve as
a healthcare budget control tool or may be invested in widening the eligible patient group
or in providing access to other innovative but expensive treatments.

Many EU member states have experienced a gradual uptake [2] of biosimilar prod-
ucts with uptake figures [3] in 2019, easily exceeding 30% in big EU-countries while in
Belgium [4,5] the uptake is incredibly low with market shares of biosimilar products being
three-times lower or less.

Different authors have analysed the limited uptake of biosimilar products in Bel-
gium and identified several factors responsible for this phenomenon. Recently, Moorkens
et al. [6] provided a critical overview of these hurdles which include a lack of trust among
some stakeholders, a lack of clear, persistent and consistent communication channels, a
tremendous innovator’s reach and the disturbing impact of a hospital financing system
with incentives for high priced medicines.

In this commentary, we aim to consider the impact of the organisation of the phar-
maceutical healthcare system. We believe the cumulative impact of distinct policy mea-
sures within the Belgian healthcare system is creating a strong hurdle to the access of
biosimilar products.

2. Belgian Policy Initiatives to Favour Access to Biosimilar Products

Because of the low use of biosimilar products in Belgium, various policy measures
aiming to impact the biosimilar uptake have been implemented. First, there is a simplified
and facilitated administrative reimbursement track [7] for biosimilar products if the formal
indications and conditions of use are nearly identical between biosimilar and reference
biological product. In 2015, a Convention was signed by the competent authority and the
main stakeholders [8], to enhance the biosimilar product uptake. This initiative included
a regular monitoring of the use of biosimilar products to check this objective. In 2019,
financial incentives [9] (between € 750 and € 1500) were provided towards individual
prescribers of the biosimilar products of etanercept and adalimumab in the retail market.
Finally, a ‘best value biological’ program management [10] was initiated in 2019, aiming to
bring a broader perspective to the use of biological medicinal products [11].
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After all of these ad hoc initiatives, the Belgian biosimilar market share evolution
illustrates the lack of competition between biosimilar and biological reference product.
Clearly, the biosimilar product uptake objectives are not reached at all despite these ad
hoc measures.

The relationship between competent authority and pharmaceutical industry is com-
plex and particular. In the BE Healthcare system, decision-making is based on extensive
concertation with stakeholders. This allows to capture thoughts from the field and enables
the decision-making to hold a balanced view of the expressed legitimate opinions, but it
may lack strength because of the weighting of the impact across the stakeholders.

In my opinion, the biosimilar market uptake in Belgium suffers from a short-term
narrow budgetary focus, the limits of a concertation model with mixed expert and stake-
holder input which (in this field) result in poorly effective policy measures and from the
overwhelming innovator’s reach.

3. Some Characteristics of the Pharmaceutical Healthcare System
3.1. Short-Term Budgetary Focus

The Belgian healthcare system emphasises the short-term (pharmaceutical) healthcare
budget instead of considering the healthcare budget and the longer-term efficiency. To
illustrate this, I would refer to the mandatory price decreases that are applicable 12 years
after the reimbursement of the reference product or at entrance of the biosimilar product,
whichever comes first. These price reductions are applicable to both the reference product
and the biosimilar product. The consequence of this policy measure is that there is no or
limited additional saving potential between a biosimilar or biological reference product
for the healthcare payer. This effect is strengthened by the hospital financing mechanism
in which a lower (biosimilar) price would result in less earnings for the hospital, because
the discounts offered by a manufacturer are lower if the National Institute of Health and
Disability Insurance (NIHDI) list price is lower.

In some cases, the potential for price competition is even further hampered by re-
peated managed entry agreements (MEAs) for the reference biological product. If such
a confidential MEA is still effective at the entrance of the biosimilar product, the type of
agreement and the extent of the price-volume compensation is unknown to the applicant
of the biosimilar product, making the biosimilar reimbursement submission a blind spot.

Price decreases go beyond 50% resulting in much desired short-term cost savings
but without incentives to increase the market share of biosimilar products with the aim
to facilitate longer-term competition once biosimilar products achieve substantial market
volumes. A mix of off-patent reference biologics, biosimilars, and follow-up treatment
alternatives, is considered critical [12] to obtain a competitive and sustainable market for
long term access to biological therapy at the lowest cost. The actual regulation is applicable
even if the NIHDI is aware of the risks linked to a lack of competition. On its website [13],
it expresses the concern of missing future biosimilar products on the Belgian market, which
may be a threat to the sustainability and control of the healthcare budget.

The already mentioned simplified reimbursement track for biosimilar products is
limited to 90 days (which is half the duration of other reimbursement procedures). It builds
on the similarity in the clinical and therapeutic characteristics between biological reference
and biosimilar product and will mainly address the budget impact estimates, without
any pharmaco-economic assessment. Cost-effectiveness analyses may be of little value
in some cases but they are indicated [14] if cost differences exist between these products
(administration route and costs, dosing interval, limited price differences, etc.) and if
therapeutic alternatives exist on a different anatomic-therapeutic-chemical (ATC)-level, a
pharmaco-economic assessment will probably result in a different relative positioning of
the available products. The focus should be more directed towards disease strategy and
look beyond individual medicinal products.
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3.2. Mixing Assessment and Appraisal

The biosimilar market uptake is also affected by the unclear split between assessment
and appraisal in the healthcare decision-making. This also affects other medicinal products.
The Belgian reimbursement procedure reflects the Transparency Directive [15] requirements
and starts with an internal assessment report to be delivered by day 60, followed by
appraisal and proposition from the reimbursement commission by day 120 and day 150,
prior to the decision of the Minister. However, in my opinion, despite the tremendous
support of a dedicated team of NIHDI-experts and pharmacists, assessment and appraisal
are sometimes mixed [16] instead of these being clear and distinct activities. This is mainly
the consequence of having a commission of stakeholders [17] all along the procedure
instead of having distinct expert assessors and stakeholder appraisers. This approach
is hampering the scope of the performed assessments, resulting, too often, in limited
pharmaco-economic assessments. It is limited because it is not going beyond the individual
submitted dossier and because it merely criticises the applicant’s submission without
making own assumptions and performing own economic analyses. Until now, the impact of
the economic assessment as a significant reimbursement factor, could not be demonstrated
as opposed to the significant effect of the medical need and the extent of therapeutic value.

The biosimilar conundrum is a topic in which the pharmaco-economic assessment,
even from a direct healthcare perspective, should go beyond the individual dossier and
include elements of (lack of) future competition (especially if a lifelong time horizon is rele-
vant). A proposal might be to strengthen the possible collaboration between the NIHDI and
the formal health technology assessment (HTA) Agency which is the Federal Knowledge
Centre for health (KCE). KCE has the expertise for making full HTA-reports. Assessment
reports should be ‘validated” by expert assessors from NIHDI and KCE and remain un-
changed by the reimbursement commission of stakeholders. The Commission members
should focus on the appraisal of the assessment report and discuss criteria and weights
to provide a documented and informed advice to the competent Minister. Such collabo-
ration would facilitate assessments that go ‘beyond the dossier” and include longer-term
considerations. Such collaboration may enable the reimbursement commission to prepare
for future challenges and develop an adapted framework for oncology biological products.

3.3. Far Reaching Innovator’s Reach

The biosimilar market uptake is also affected by the originator’s extensive reach [6] and
creative off-patent strategy. The innovative pharmaceutical industry is strongly represented
in Belgium with R&D centers and/or production facilities of companies such as Glaxo-
Smith Kline (GSK), Johnson & Johnson, or Pfizer. GSK's site in Rixensart produces various
vaccines for world-wide distribution. Pfizer manufactures in Puurs the COVID-19 vaccine
Comirnaty® which is distributed across the EU and abroad. The innovative industry [18]
represents an export volume of more than € 42 billion in 2018 and invested € 3.6 billion in
the development of medicinal products in 2018 (R&D is facilitated by fiscal incentives).

The COVID-19 pandemic offers a marketing opportunity, certainly for the vaccine
producing pharma, but also for the whole pharmaceutical sector, if the sector delivers highly
valued medicinal products protecting individuals from disease and excessive mortality
and making it possible for societies to reopen economic and societal activities.

This innovative industry is particularly creative to manage the off-patent hurdle.
Follow-up compounds with claims of added value enter the market prior to the patent
expiry and are being promoted to facilitate a shift from the biological product to the follow-
up product (e.g., Janus kinase (JAK) inhibitors versus tumor necrosis factor (TNF) blockers).

The biosimilar product manufacturers should consider their own strengths and weak-
nesses in this ‘originator’ landscape. They should not only be reactive to the activities
of the originator but also develop proactively own strategies, expressing their commit-
ment towards local authorities and stakeholders (including patients), reflecting on product
differentiation and investing in a tangible roadmap to achieve the objectives.
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The originator is also rapidly reactive to the changing market situation. Initially, as
the analysis of Dutch market data [19] illustrates, substantial price differences existed
between adalimumab reference product and biosimilar products, which resulted in de-
creasing market shares for the adalimumab reference product. For etanercept, no or
limited price differences exist and market shares of the biological reference product did not
dramatically decrease.

A collateral ‘benefit’ of this tactical approach, is that originator and biosimilar products
provide a similar amount of savings, which allows the originator industry to make the
(legitimate) claim of facilitating the pharmaceutical healthcare budget control (which
budget had an excessive double-digit growth in 2020).

4. The “Best Value Biologicals’ Program 2019-2020

With a less than desirable interest in longer term efficiency in the Belgian health-
care system, the claim by the originator that savings are equally resulting from refer-
ence and biosimilar products, yields a considerable threat to any future incentive for
biosimilar products.

To illustrate this, the example of the 2019 ‘best value biologicals’ program management
is appealing.

The ‘best value biologicals” program management, sponsored by the NIHDI and which
may be considered as the initiation of a broader and sustained approach towards biological
products, ended in April 2020. The program delivered to the competent authority NIHDI,
a documented report including recommendations with suggested follow-up measures
aiming to create a level playing field for biosimilar and biological reference products
in Belgium. Briefly, the report’s recommendations referred, among others, to extensive
and repeated communication and education channels on biological products to healthcare
providers and patients, to smoothen the lengthy and complex tendering process in hospitals,
to consider gain sharing mechanisms (sharing the healthcare savings with those enabling
them) and a specific recommendation on setting market share quota for biosimilar products.

However, the coronavirus pandemic interfered strongly and obviously modified
healthcare priorities.

Still, the report’s recommendations were endorsed later, in October 2020, by the
General Council of the NIHDI [20] in their approval of the 2021 federal healthcare budget.
However, the wording used by the General Council was particular: when it comes to the
intention to stimulate the use of biosimilar products, a condition is set and the wording
ends with ‘with non-discriminatory incentives’.

The General Council inserted the ‘no discrimination” condition, prior to any concrete
policy measure being written. For initiatives relating to biosimilar product uptake, an a
priori condition is already ‘adopted’, prior to making clear how the policy measure should
be conceived and implemented. No other healthcare initiative in the text of the General
Council is linked to a non-discriminatory criterion.

Maybe, the proposal to use quota for uptake of biosimilar products is perceived as
‘discriminatory” by some General Council members. However, quota is used by other
EU Member States. At the EC-workshop of October 2019 on biosimilar products [21],
various Member States shared their experience on the effectiveness of local policy mea-
sures. France [22] explained their positive pilot experience with quota for biosimilar
products which resulted in increased biosimilar market shares. This enabled them to reach
a competitive level playing field between original and biosimilar biological products. The
French experience was acceptable for the EC, because the economic rationale was clear and
unambiguous and the quota policy was limited in time under strict conditions.

5. Conclusions

By having the ‘with no discriminatory incentives’” written in the General Council
document, any forthcoming policy measure creating incentives for the uptake of biosimilar
products will be challenged on this condition. The perception of discrimination is made and
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any initiative having a purpose to enhance uptake of biosimilar products will not only need
to be valid for that purpose, but also reverse the created perception. The formulation of the
various recommendations and the implementation of concrete measures will probably be
an uphill battle, with opportunity for the originators to have lengthy discussions on the
compliance of each measure with the non-discrimination condition. In my understanding,
some of the proposed recommendations giving incentives to biosimilar products may be
differential but not discriminatory, because they are limited in time and are proposed
to create a level playing field for both type of biological products, which is hardly the
case at patent expiry of the reference biological product. It will be important to refer to
the international examples to reverse the perception of discrimination already linked to
upcoming incentives.

At stake are the availability of the next biosimilar products in Belgium and the shift
towards a real competitive market. The expected future savings in oncology and rare
diseases, to be triggered by the local availability of biosimilar products, may be reduced
and/or delayed. Non-differential mandatory price decreases do and will not resolve the
conundrum of the biosimilar market uptake. Policy makers in Belgium should focus on the
longer-term health economic assessment and strengthen the economic assessment capacity
and scope (i.e., going broader and beyond the individual dossier). This is much needed
to achieve a level playing field for biosimilar products in Belgium, 15 years after the first
introduction in the EU.
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Abstract: Background: In Europe, off-patent biologicals and biosimilars are largely procured by
means of tender procedures. The organization and design of tenders may play a key role in the evolv-
ing biosimilar market, and currently, it is not fully elucidated how tenders for off-patent biologicals
and biosimilars are designed and if approaches are aligned with sustaining market competition and
societal savings for healthcare systems over the long term. This study aims to (i) explore the design
and implementation of tender procedures for off-patent biologicals and biosimilars in Europe, (ii)
identify learnings for sustainable tender approaches from purchasers and suppliers, and (iii) formu-
late recommendations in support of competitive and sustainable tender practices in the off-patent
biologicals market. Methods: A mixed methods design was applied. A quantitative web-survey
was conducted with hospital pharmacists and purchasers (N = 60, of which 47 completed the survey
in full), and qualitative expert-interviews with purchasers and suppliers (N = 28) were carried out.
Results: The web survey results showed that the organization and design of tenders for off-patent
biologicals and biosimilars, and the experience of hospital pharmacists and purchasers with this,
considerably varies on several elements across European countries. From the qualitative interviews,
signals emerged across the board that some of the current tender approaches might negatively affect
market dynamics for off-patent biologicals and biosimilars. The focus on generating short-term
savings and existence of originator favouring tender practices were identified as elements that may
limit timely competition from and market opportunity for biosimilar suppliers. The need to optimize
tender processes, considering a more long-term strategic and sustainable view, was expressed. In
addition, challenges appear to exist with differentiating between products beyond price, showing
the need and opportunity to guide stakeholders with the (appropriate) inclusion of award criteria
beyond price. Due to the variety in tender organization in Europe, a ‘one size fits all’ tendering
framework is not possible. However, on an overarching level, it was argued that tender procedures
must aim to (i) ensure market plurality and (ii) include award criteria beyond price (warranted that
criteria are objectively and transparently defined, scored and competitively rewarded). Depending
on the market (maturity), additional actions may be needed. Conclusions: Findings suggest the
need to adjust tender procedures for off-patent biologicals and biosimilars, considering a more
long-term strategic and market sustainable view. Five main avenues for optimization were identified:
(i) safeguarding a transparent, equal opportunity setting for all suppliers with an appropriate use
of award criteria; (ii) fostering a timely opening of tender procedures, ensuring on-set competition;
(iii) ensuring and stimulating adherence to laws on public procurement; (iv) securing an efficient
process, improving plannability and ensuring timely product supply and (v) safeguarding long-term
sustainable competition by stimulating market plurality.
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1. Introduction

Biological medicines represent a growing share of the total pharmaceutical spend, pri-
marily driven by their high prices and increasing use and as such place a growing pressure
on healthcare budgets [1]. In Europe, in 2018, over 30% of pharmaceutical expenditure was
on biological medicines, totalling approximately EUR 53 billion [2].

With the expiration of patents and other exclusivity rights for numerous block-buster
biological medicines, interest in the development and commercialization of biosimilars
rose [3]. Biosimilars are products that are similar to an already authorized biological
product, the originator product, with regards to quality, safety and efficacy [4]. The EU has
the most mature biosimilar market at present, with 57 biosimilars approved for 16 distinct
molecules across various therapeutic areas such as rheumatology, gastroenterology and
oncology [5]. The biosimilar market is rapidly evolving and the number of approved
biosimilars is expected to grow over the following years [6]. Biosimilars pose an opportu-
nity for healthcare systems to foster competition following the originator’s loss of market
exclusivity and lower spending on biological medicines while safeguarding safe and effec-
tive treatment. Of the total spend on biological medicines in the EU, 21% is now exposed
to biosimilar competition (EUR 12 billion yearly) [2]. Biosimilar market entry has shown to
lead to significant price reductions and increased patient access to biological therapies [3,7].
The 2020 IQVIA The Impact of Biosimilar Competition in Europe report showed that, based on
list-price changes, biosimilar market entry has led to an overall 5% reduction in the total
EU drug budget spending since 2014 [8].

On a pan-European level, moderate biosimilar uptake and considerable price reduc-
tions have been achieved. The experience of individual countries, regions and hospitals
with biosimilars differs however considerably, which might be partly explained by the
differences in biosimilar policies between and within countries [3,9].

To face budgetary pressures, cost-containment measures have been introduced by
European payers to reduce pharmaceutical spending [10]. Tender practices are of specific
interest as cost-containment measure in the context of off-patent biological and biosimilar
procurement as they make use of supplier competition. Tendering is defined as a formal
and predefined procedure in which multiple suppliers enter a contract competition, with
the aim to select a best value for money medicine or medicines [10-12]. A tender procedure
is generally applied to procure medicines when alternatives or equivalents for a specific
medicine are available, which is the case for off-patent (originator) biological medicines and
biosimilars. Hospital medicines, including most biologicals, should generally be procured
by means of tenders in Europe. Public hospitals or non-public hospitals that are considered
as bodies governed by public law should in principle organise tenders according to the
harmonised EU rules on public procurement [13]. The EU rules are transposed into national
legislation and apply to tenders whose monetary value exceeds a certain amount [14,15].
In tender procedures, price reductions beyond (mandatory) decreases at list-price level can
be achieved. Together, these allow healthcare systems to optimize spending on off-patent
biologicals and biosimilars. In addition to stimulating price competition, tenders may
incentivize suppliers to compete on product or service differentiation, creating additional
value for the patient and/or the care process.

When organized and applied in an appropriate way, tendering can be an efficient
procurement mechanism, providing equal access to the different suppliers on the market
and fostering competition between them, creating an opportunity for healthcare systems
to contain expenditure and/or achieve savings that can be invested in other areas of care
while possibly creating additional value for patients and care processes [12]. However,
questions exist around the effective organization and application of tender procedures and
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significant variation exists in the organization of such tenders across European Member
States, regions and purchasing groups [10,16-19]. The way how tender procedures are
designed may have important implications on pharmaceutical market competition over
the longer term [12,20-22]. Tender design elements such as the level on which tenders are
organized, the number of winners, the tender duration and selection-and award criteria
are important in this.

The importance of effective biosimilar competition for healthcare systems, together
with emerging questions regarding the sustainability of tender approaches, the application
of award criteria beyond price and the long-term viability of biosimilar commercializa-
tion [2,23], poses a timely opportunity to assess current tender practices for off-patent
biologics and biosimilars and considerations regarding its possible influence on dynamics
in the off-patent biologics market in Europe.

This study aims to (i) explore the design and implementation of tender procedures
by contracting authorities for off-patent biologicals and biosimilars and (ii) identify stake-
holders’ learnings and components for sustainable tender approaches, to in the end (iii)
formulate proposals in support of competitive and sustainable tendering practices, support-
ing long-term presence of different competitors and accompanying benefits for healthcare
systems. Table 1 provides manuscript highlights.

Table 1. Highlights.

What is already known about the topic?

The organization and implementation of tendering of off-patent biologicals and biosimilars varies across European Member
States, regions and purchasing groups.

The organization and design of tenders may play a key role in the evolving biosimilar market. It is not fully elucidated how
tenders for off-patent biologicals and biosimilars are designed, and if approaches are aligned with sustaining market
competition and societal savings for healthcare systems over the long term.

What does the paper add to existing knowledge?

This mixed methods study reports quantitative results derived from a survey among purchasers and hospital pharmacists
regarding the application of tenders and qualitative insights from expert-interviews with suppliers and purchasers.

This paper puts forth an actionable framework with proposals that could contribute towards a more sustainable organization
and application of tenders for off-patent biological medicines and biosimilars in Europe.

What insights does the paper provide for informing health care-related decision-making

Findings may inform and support purchasers, suppliers and policymakers regarding the organization and optimization of
tender procedures for off-patent biologicals and biosimilars.

Tender procedures must aim to (i) ensure market plurality and (ii) include award criteria beyond price (warranted that criteria
are objectively and transparently defined, scored and competitively rewarded). Depending on the market (maturity),
additional actions are considered needed.

In this manuscript, the term “off-patent biologicals” refers to reference biologicals that lost patent protection and are exposed to competition
from biosimilar alternatives.

2. Results
2.1. Survey Results—Organization and Design of Tenders for Off-Patent Biologicals
and Biosimilars

In total, 60 hospital pharmacists and purchasers participated in the web-survey. The
number of participants varied throughout the survey due to survey logic and participant
drop-out. Forty-seven respondents completed the survey in full. Survey participants’
characteristics are shown in Table S1 in Supplementary Materials. In general, survey results
showed that the implementation and design of tenders for off-patent biologicals varied on
several elements.

2.1.1. Perceptions about the Tender Organization

The majority of participants (61%) indicated their organisation to have moderate to
extensive experience with tendering for biological medicines. Hospital pharmacists (88%),
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physicians (68%) and a procurement office (67%) were indicated to generally participate in
formulating the tender conditions and subsequent product selection. A similar proportion
of participants mentioned that differences (44%) and no differences (46%) exist between
tender procedures applied for biologicals and small molecule medicines.

When tendering for biological medicines, 60% of participants identified questions about
interchangeability and switching between biological reference products and biosimilars
as challenging. Participants also identified the formulation of appropriate award criteria
(25%), supply chain reliability (23%) and the formulation of criteria to select viable suppliers
(19%) as challenges when tendering for biologicals. About one fifth of participants indicated
to not identify specific challenges with tendering for biological medicines, different from
those experienced with tendering for medicines in general. Full survey results are shown
in Table S2 in Supplementary Materials.

2.1.2. The Tender Design

The reported average tender duration varied substantially. Over one quarter of par-
ticipants (27%) indicated that tender agreements are made for one up to two years. Ap-
proximately 20% of participants indicated that tender agreements last between six months
and one year, and a similar number indicated tenders to last between two and three years.
Tenders shorter than 6 months (12.5%) or longer, between 3 and 4 years (12.5%) appear less
common. Approximately half of participants (55%) indicated that contracts can be reopened
after loss of exclusivity of the tendered originator product.

Almost half of participants (46%) indicated that tenders are generally awarded to a
single winner. The same proportion of participants indicated that both single and multiple
winner constructs are possible. Only 9% indicated to organize tenders with multiple
winning suppliers.

Over half of participants (56%) indicated that the physician’s voice is incorporated
in the tender procedure as being part of the tendering committee. According to 68% of
participants, physicians can request a motivated exception to prescribe a different product
than the tendered product. Only 10.5% indicated that physicians maintain therapeutic freedom
to prescribe a different product than the tendered product. Full survey results are shown
in Table S3 in Supplementary Materials.

2.1.3. Application of Selection and Award Criteria

According to 68% of participants, no meaningful differences exist in the selection criteria
applied in tender procedures for small molecule and biological medicines. Similarly, 60%
of participants indicated that there are no differences in the award criteria for biological
medicines and those for small molecule medicines while 33% made a distinction.

In terms of applied selection criteria (when applicable), 27% indicated to consider
the financial viability of the supplier. One fifth of participants indicated to consider the
supplier’s reputation and the supplier’s production capacity. To a lesser extent, participants
indicated to consider the supplier’s track record of previous tenders (16%), previous
collaboration (12%), the duration that the supplier already markets the product (8%), the
market share of the product (6%) and the supplier’s investment in academic research (4%).

In terms of applied award criteria besides price, the product’s registered indications
(49%), the product’s stability /shelf life (45%), the product’s delivery device (35%) and the
packaging (35%) were indicated to be generally considered. In terms of award criteria
related to supply, 41% of participants indicated to consider the supply conditions and 29%
the emergency delivery and 24 /7 reachability of the supplier. Almost a quarter (22%) of
participants indicated to award on additional efficacy and/or safety data (in addition to
the data required for regulatory approval, such as clinical data in an additional patient
population, or switching data). Value added services (e.g., supporting educational activities,
product training programs, information brochures for HCPs or patients about the product,
support with switching from the medicinal product previously used) (18%), customer
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support (14%) and expenses incurred from switching from the previous winner (6%) were
considered to a lesser extent.

The relative weight given to price when awarding the tender varied among participants.
The majority of participants indicated that a certain weight was given to award criteria be-
sides price (predominately awarded on price (38%), a 50/50 distribution between price and
other criteria (19%), predominately on other criteria besides price (19%)). Approximately
20% of participants indicated tenders to be awarded entirely on price.

When formulating award criteria, a large number of participants indicated to do so in
collaboration with or advice from experts within their own organization (70%). Over half
of participants indicated to base themselves on previous experience and almost half to base
themselves on national or European guidelines. Thirteen percent of participants indicated
to formulate award criteria in collaboration with or advice from (one of) the suppliers. Full
survey results are shown in Table 54 in Supplementary Materials.

2.1.4. Interchangeability and Switching Considerations in the Context of Tenders

For the formulation of the tender, over half of participants deemed biosimilars inter-
changeable with their reference product, while 28% believed this depends on the product
class and 13% indicated that biosimilars and their reference product are not interchangeable.
The majority of participants (68%) indicated that biosimilars and the reference product are
grouped in the same lot. According to 43% of participants, no difference is made between
bio-naive patients and patients already under treatment with the biological medicine when
tendering for biological medicines, with 36% indicating that a difference is made. When
the patient already undergoes treatment with the previous winner, approximately half
of participants indicated that the option is foreseen to keep patients on therapy with the
previous winner. This was indicated to be realized via a multiple winner tender, i.e., there
are multiple winners, and one of them is the previous winner (29%), direct procurement of
the previous winner (42%) or via an existing contract with the previous winner (21%). Full
survey results are shown in Table S5 in Supplementary Materials.

2.2. Interview Results—Considerations Regarding the Design and Organisation of
Tender Procedures

In total, 28 expert-interviews were conducted. Tables S6 and S7 in Supplementary
Materials provide an overview of interview participants’ characteristics.

2.2.1. Considerations Regarding Tender Design Elements
Dividing Product Volume among Suppliers—Ensuring Market Plurality

Presently, tenders are often organised on a single-winner basis, in which the total
tendered volume is awarded to one supplier. A single-winner tender design generally leads
to significant discounts, certainly if the product volume is significant such as in national
single-winner tenders. The generated initial price pressure has proven advantageous for
healthcare systems to realize immediate large savings. However, awarding total market
volume to a single winner excludes non-winning competitors from the market for the
duration of the tender contract. While price-driven, single winner tenders generally
translate in welcomed large initial savings for healthcare systems, these might decrease
supplier plurality in the market. A proliferation and continuation of the single winner-
takes-all approach may as such lead to reduced levels of competition. In addition, relying
on a single or limited number of suppliers may impact the continuity of patientcare in
case of product shortages. Large volume, single-winner tenders may in addition imply a
potentially large time and product write-off for contenders who did not win.

Dividing the market among multiple suppliers, providing a commercial opportunity
for several suppliers and ensuring plurality in the market, was the single most recommended
intervention by interviewees towards creating more sustainable tender practices. Some
hesitations were expressed by purchasers, as the organization of multiple winner tenders
increases the complexity of tenders and product management in the hospital. Healthcare
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systems and purchaser authorities need to be equipped to accommodate and effectively
organize such a multi-winner tender structure. Besides this remark, both purchasers and
suppliers broadly voiced their support. Awarding tenders to multiple winners may also
contribute to lower price pressure due to the smaller product volumes. In addition, it pro-
vides price reductions on all tendered products and may possibly increase the physician’s
therapeutic freedom to choose between different products, as such avoiding physicians
using a higher-priced non-tendered product. The availability of multiple commercial
products on the market may further help to mitigate supply chain issues.

Various scenarios could be explored and applied to ensure market plurality, depending
on the market size and product volume. Multi-winner tenders (i.e., the tender is awarded
to multiple bidders) can be organized or markets can be divided into multiple commercial
single-winner opportunities (e.g., on hospital network or regional level).

To effectively organize a multi-winner tender, interviewees argued that some conditions
need to be fulfilled. First, the tendered volume on purchaser level needs be large enough
to be divided among multiple bidders. Second, from the perspective of the purchaser,
purchasing capacity would need to be consolidated to increase the feasibility of organizing
multi-winner tenders, as this may add to complexity and workload. Third, suppliers
should be provided with a guarantee regarding the allocation of volume per supplier. A
clear volume estimation per winner is needed to allow them to manage their supply chain
and formulate a competitive bid. Multi-winner scenarios in which the first winner is the
utilized product and other winners serve as back-up in case supply issues would occur
with the first-ranked winner are to be avoided.

In countries where tendering takes place on hospital (group) level (typified by small
volumes and generally small procurement teams), single-winner tender structures may be
a more efficient route while still stimulating competition as multiple opportunities to win
volume exist across the market.

Dividing the market volume among multiple winners on a central or regional pur-
chasing level should not necessarily translate in the availability of multiple products on
an individual hospital level. The different winners may be allocated to certain regions or
hospitals, which is for example the case in England.

The advantages and conditions related to the organization of multi-winner tenders
are outlined in Table 2.

Table 2. Organizing multi-winner tenders—considerations.

Advantages Conditions

e  Stimulating market presence of multiple suppliers over the e  Volume at purchaser level needs to be sufficiently large to

longer term

be divided among different suppliers. Alternatively,
multiple single-winner opportunities can be organized in a
given market to ensure supplier plurality (i.e., the
approach and number of winners should be adjusted to
market purchasing characteristics.)

e  Offering commercial opportunity to multiple suppliers e  The purchaser’s capacity needs to be sufficiently

consolidated to accommodate the increased complexity
and workload

e  Lowering immediate steep price pressure (avoid one e  The allocation of volume between suppliers needs to be
winner takes all), which may lead to more sustainable clear and guaranteed
price dynamics over the longer term

e  Providing price reductions on all tendered products

e Possibly increasing physician’s product choice

e  The availability of multiple commercial products on the
market may help to mitigate supply issues in case

shortages would occur
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Tender Award Criteria—Ensuring a Fair Design and Application

Purchasers are encouraged to award a tender based on the Economically Most Ad-
vantageous Tender (MEAT) principle, including qualitative elements linked to the tender-
subject beyond price, as outlined in the EU Procurement Directive 2014/24/EU [13,24,25].
Tender procedures that solely or mainly focus on price, while delivering savings in the short
term, may lead to price erosion and lower the number of competitors over the longer term.
Interviewees cautioned that this could ultimately result in de novo market consolidation
and increased prices in a given market.

Lowest bid procedures should be avoided, and suppliers should aim to compete
sustainably on additional elements. Multiple European trade organizations (both origina-
tor and biosimilar oriented associations) and also the European Association of Hospital
Pharmacists (EAHP) underwrite the practice to include criteria beyond price in tender
procedures [20,21,26-28], as such awarding the best-value biological(s). An overview of
position statements of these organizations is made available in Table S8 in Supplementary
Materials. The inclusion of award criteria beyond price can lead to benefits for the patient
(e.g., less painful injection) or the broader organization of care (e.g., facilitating efficient
handling by means of ready-to-use preparation or pre-filled syringes). Including additional
criteria besides price can furthermore contribute to countering steep price erosion identified
in price-only tenders, as this would stimulate to suppliers to innovate and sustainably
compete on value-adding criteria.

Four main challenges related to including additional award criteria emerged from the
interviews. First, the inclusion of award criteria besides price appears not to be routinely
included in tenders for off-patent biologicals and biosimilars. According to interviewees,
price remains often the sole or dominant differentiator in tender decisions.

Second, stakeholders appear to have questions on how to exactly formulate and apply
these criteria. Both purchasers and suppliers mentioned difficulties with translating the
MEAT principle to applicable award criteria for off-patent biologicals and biosimilars. As
stipulated in the EU Public Procurement Directive, criteria should be compliant with the
principles of transparency, non-discrimination and equal treatment to allow an objective
comparative assessment [13]. Any criteria that could be perceived as anti-competitive or
introduce bias should be excluded from inclusion. Further, only criteria that are related and
proportionate to the subject matter of the tender should be included. Caution should be
exerted regarding requesting or offering additional services or benefits. In case these are not
directly related to the subject matter, these should be strictly avoided. Some interviewees
mentioned for example the offering or requesting of research funding. This leads to the
third identified challenge related to the application of award criteria.

It appears that in some cases where additional criteria are included; these may a priori
favour the reference product or disadvantage the biosimilar. For example, including an
award criterion on the length of product market presence would structurally disadvantage
recently launched products, i.e., biosimilar alternatives, compared to the reference product.
Including such an award criterion could therefore be considered as an unreasonable
expulsion of competition. Moreover, criteria that are not directly related to the subject-
matter can steer the decision-making on non-product related factors and especially when
these are disproportionally weighted in the decision. Additional product-related services
are mentioned to be interpreted broadly in some instances. Requesting or offering bonuses
or benefits beyond the scope of the product, such as research grants and conference support,
should be strictly excluded. In Table 3, an overview of the types of criteria that should be
avoided is shown. In Belgium, it was mentioned by stakeholders that the possibility to
provide free goods via medical need programs might also disadvantage biosimilars, as
these cannot be applied for if already been granted for the reference product.
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Table 3. A selection of criteria to consider and avoid in tender procedures.

A Selection of Possible Criteria to Consider beyond Price

Quality and technical related criteria

Presentation: vial size, available concentrations/dosages strengths, vial protection, etc.

Packaging: labelling, storage volume, etc.

Storage conditions: shelf life, stability pre-post-reconstitution, stability in/out of refrigeration, etc.

Reconstitution and product administration: reconstitution time, efficient use/handling, e.g., ready to use formulation,
pre-filled syringe, etc.

Indications: authorization and reimbursement status

Service-related criteria

Supply: (number of) manufacturing, packing and storage location(s), logistics arrangements, urgent delivery modalities,
customer support, policy on returns/expired products, policy on strategic stocks

Value added services related to the subject matter: home delivery, nurse service at home, therapeutic drug monitoring support,
training and educational support for HCPs, etc.

Environmental and sustainability criteria: sustainability /environmental company policy (production, transport),
sustainability /environmental policy of subcontractors, packaging material

Patient related criteria

Product administration: (easiness of use of) device, injection pain (needle size, buffer, volume, etc.)
Patient-driven services related to the subject matter: patient support program (online disease education, device training,
adherence program, etc.), patient information material

A Selection of Less Desirable Criteria to Consider

Only criteria that drive actual benefits (meaningful product differentiation, advantage for purchaser and/or patient) and are related to the subject
matter should be included. The below criteria may be considered to impact the level playing field between products, to be misaligned with the
biosimilarity principle and/or to be of limited value.

1.

Criteria that require the product to be already on the market for a certain period of time, as these would naturally advantage

products with longer market presence, i.e., the originator product, and disadvantage recently launched biosimilars

2.

=

e Ul e @

E.g., requiring product sales references of the previous 3 years
Broad application of benefits or extra services that are not directly related to the subject matter
E.g., financial resources/grants for research or financial support to attend conferences or trainings

Award criteria related to the efficacy, safety or quality profile of the biosimilar product

EMA evaluates the biosimilar candidate, once licensed there is no need to reassess the work of the regulator. Criteria should
be formulated based on a full understanding of the biosimilarity principle (e.g., rewards on the extensiveness of the clinical
development, although these might be convincing for clinicians, are less desirable).

Request for clinical switch data or financial support to conduct a switch study

This would generate an additional evidence generation hurdle beyond biosimilar licensing requirements
The national competent authority provides guidance in this regard

Contract linkage via conditional discount offerings or other price structuring beyond product price could limit competition

E.g., between linkage between SC and IV products, where only the IV segment is open to biosimilar competition

EMA: European Medicines Agency, HCPs: healthcare professionals, IV: intravenous, SC: subcutaneous. Consulted reference materials,
besides interview transcripts: tender contracts, [29,30].

Fourth, suppliers expressed difficulty in terms of determining award criteria that
would allow to truly differentiate and compete on. It was mentioned that the applied
award criteria beyond price often can be relatively easily fulfilled by all suppliers. In such
case, including additional criteria increases the effort and cost for the supplier, without
playing a differentiating role in the allotment. Interviewees also mentioned that most
criteria only temporarily offer a certain differentiation. With the increasing experience
with biosimilars, the need for services in terms of educational switch support may for
example wane. Moreover, competitors will prepare to meet differentiating additional
award criteria in the subsequent tender rounds. Due to the comparable nature of reference
biologicals and biosimilars, it may prove challenging to develop criteria on a product level
that could offer differentiation over a longer term. Purchasers also alluded to the fact that
the inclusion of additional award criteria should serve to drive actual added value rather
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than complicating interchangeability of products. To allow for appropriate evaluation
of possible differentiating elements such as injection pain of the product, appropriate
supporting data are needed.

From both the supplier and purchaser perspective, there is a strong request for a
framework with general principles regarding the structuring and application of award
criteria. In order to stimulate the inclusion of criteria besides price and ensure a correct
application, guidance should be drafted to support involved stakeholders, especially
purchasers with formulating their tenders. The EU Public Procurement Directive has set
out a frame in which Member States and purchasers can operate. Further action may be
needed to ensure proper translation and application of MEAT in practice on Member State
and purchaser level. Relevant experts should be integrated to identify appropriate award
criteria. In countries where procurement is organized on a local or individual hospital level,
it may be useful for governments to provide such guidance to purchasers. Here, a flexible or
semi-structured tender template could be designed to guide purchasers. Room for flexibility
should be foreseen, to allow tailoring based on product-specific considerations and strategic
differentiation. Such an award criteria template could be piloted with collaboration from
tender authorities and governments.

Only additional criteria that drive meaningful product differentiation, leading to an
advantage for the organization of care and/or the patient should be included. Criteria
could include considerations related to various elements such as supply, packaging, product
presentation, storage, reconstitution and easiness of use, licensing and product-related
services. To give an example, several purchasers deemed data from stability studies a
possible important differentiator for products that require reconstitution. An overview of
criteria that can be taken into account is shown in Table 3. Award criteria besides price
should also be proportionally rewarded based on the additional value created. This should
enable criteria besides price to truly play a role in the allotment. Suppliers mentioned that
actions are needed to include these additional criteria in the tender, otherwise potential
differentiation strategies could be done in vain from the supplier perspective.

Finally, award criteria need to be transparently formulated, and it must be clear to
participants how these will be evaluated, i.e., which weight will be given to the criteria in
the decision-making, and how will they be scored.

Arguments were made that a shift to the inclusion of additional decision-making
criteria may gain more attention in future tenders. As first tenders focussed on steep
discounts, further discounting opportunities are finite. Including other award criteria may
increasingly help differentiate between products.

Tender Frequency and (Re-)Opening of Contracts—Ensuring Timely Competition

The time between the first possible use of a biosimilar after loss of exclusivity of the
corresponding originator product and its actual use should be minimized. In addition
to streamlining pricing and reimbursement procedures, a timely opening of tender proce-
dures is essential to avoid delays in competition and ensure swift market opportunity for
biosimilar alternatives. In addition to ensuring commercial opportunity, a timely open-
ing of tenders should be stimulated to generate savings for healthcare systems as soon
as possible.

Several interviewees mentioned that in some cases tenders are opened with a significant
and unnecessary delay. Contracts with the supplier of the reference product that still apply
at the time of biosimilar market entry could possibly explain a delayed tender opening.
It was hypothesized that in some cases these contracts were strategically agreed prior to
biosimilar market entry to as such extend the originator’s market exclusivity artificially.
Another possible explanation, which was also mentioned by purchasers, links to the fact
that an overview of upcoming loss of exclusivities of reference products and biosimilar
market entry dates on governmental and/or purchasing level lacks.

To ensure timely competition, healthcare systems and purchasers should anticipate and
prepare for biosimilar market entry well in advance. Horizon scanning should be performed
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to identify the upcoming loss of exclusivity of reference products and anticipated biosimilar
market entry dates. In addition to early preparation for the opening of tenders upon loss
of exclusivity of the reference product, purchasers should coordinate contracts with the
originator prior to its loss of exclusivity, taking the future entry of biosimilars into account.
The length of the contract with the originator prior to biosimilar market entry should thus
be set accordingly and preferably /compulsory include a clause that allows reopening if
a biosimilar alternative enters the market, to avoid such blocking contracts at the time of
biosimilar market entry.

In essence, competition should be realized as soon as possible, providing commercial
opportunity, onset savings and possibly additional benefits. Below, different approaches are
suggested that could be suitable to translate the timely opening of tenders into practice.
First, healthcare systems and purchasers could set a certain term in which for existing
public contracts a new tender procedure would need to be organised. This term could
be included in legislation and made mandatory, such as is the case in Italy [31]. Here,
regional authorities are obliged to re-open supply agreements within 60 days after entrance
of the biosimilar medicine to the market [31]. A few interviewees mentioned that it
should be made (more) clear if reopening is expected with every new entrant. Opening a
tender upon market entry of the first biosimilar(s) could challenge market opportunity for
subsequent biosimilar entrants for the same product. On the other hand, launching a new
tender upon market entry of each subsequent biosimilar should be avoided as a reopening
would increase workload, possibly involve repeated switching and increase uncertainty
related to the product volume. The latter may prove especially challenging for suppliers.
Installing a shorter-term tender (e.g., 6 months) immediately upon market entry of the first
biosimilar competitor(s), combined with a longer subsequent tender duration agreement
(12-24 months) once the market has further matured in the number of competitors, could
be an appropriate alternative when multiple biosimilars are expected to arrive to market
in a staggered way. The combination of an on-set short term tender with a subsequent
longer one, would allow direct competition, leading to immediate savings for the payer
and commercial opportunity for the first biosimilar supplier(s), while avoiding a closed
market for subsequent suppliers for a considerable length of time. Once the market has
further crystalized in terms of number of available products (e.g., in 6 months or a year
depending on estimated market entry dates), tenders for existing public contracts could
be reopened. Such a combined approach is for example applied by the central purchasing
body Amgros in Denmark.

The appropriate approach in terms of tender timing and frequency could be deter-
mined based on the market-specific circumstances of the product, such as the expected number
of competitors and their anticipated dates of market entry. Tenders that are organized
on a quarterly basis might create a high administrative burden for both purchasers and
suppliers in addition to being undesirable from the switch perspective. On the other hand,
tenders with a duration beyond two years may restrict competition from other suppliers
over the longer term. Generally, a tender duration between 12 and 24 months is consid-
ered desirable in terms of stimulating market dynamics, while considering feasibility and
avoiding a regular switch of patients by interviewees.

In countries where tendering is organized on a regional, purchasing group or hospital
level, tender procedures could open up at varying times throughout the year, to spread
commercial opportunity for suppliers and accommodate manufacturing capacity. Such a
rolling system is in place in England, with the Tranche frameworks opening every six months
in another one of the four regions [32]. A specialist procurement office can play an important
role in organizing and coordinating the timing and duration of tender procedures for
products with biosimilar competition.

A financial stimulus (positive or negative) could also be considered to motivate purchas-
ing bodies/hospitals to timely organize tenders, aligning the incentives of the purchaser
with these of the overall healthcare system (savings for healthcare budgets, and/or pre-
mium payers/patients). For example, in Belgium the reimbursement agency lowered
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the reimbursement for biologicals for which a biosimilar alternative exists with 15% to
hospitals [33,34]. As margins on the negotiated price difference between the tendered price
and reimbursement limit can be retained by hospitals, hospitals are motivated to organize
competitive tenders to procure medicines at low net prices [35]. A similar construct exists
in the Netherlands, where health insurers reimburse hospitals the list price of biologics
with biosimilar competition only in part, anticipating savings based on discounts that
hospitals negotiate in tender procedures [36].

Supply Conditions—Increasing Volume and Predictability to Ensure Continuity of Supply

Tender procedures need to be efficiently managed, to increase predictability and plannabil-
ity for the supplier, which can in turn guarantee timely product supply for the purchaser.
Special attention needs to be paid to the setting of product volume, lead time and sup-
ply agreements.

First, increasing predictability regarding the tendered volume is of benefit for both
the purchaser and the supplier. It provides suppliers the ability to accurately assess the
economies of scale in their bid, increase the ability of suppliers to participate in tender
bidding and manage production. The latter may help to avoid undue pressures on the
supply chain.

This includes setting of reliable estimates of the volume to be supplied, with guaranteeing
a minimum volume and defining a maximum cap. Moreover, in the context of multi-
winner tender structures, a clear and guaranteed (division of) volume was considered a
prerequisite to allow participating bidders to plan accordingly. In addition, clinical use
guidelines should be reviewed and revised, if needed in this context, following introduction
of biosimilars to allow purchasers to correctly estimate (potentially increased) volumes
for tenders. Covering an unexpected increase in demand may be difficult, as it is complex
and lengthy to increase the production scale due to the complex manufacturing process
of biologicals. In case no minimum volumes would be guaranteed, tenders could lead to
a risk of unused stock and issues with scaling [37]. Suppliers with overstock may go for
highly competitive offers in pending or subsequent tender procedures, which may lead to
unsustainable market dynamics.

Second, the time between the announcement of the winner(s) and the start of the
contract (first delivery), also called lead time, is in some instances (deemed too) short,
making the first supply deadline challenging. Lead times between minimum three to six
months should be respected to support the supplier’s supply chain management (taking
into account that decisions regarding for example packaging cannot be easily re-allocated
to other markets), as such reducing the risk of delayed deliveries and shortages. In general,
early communication regarding the timing of tender procedures and expected volumes
should be promoted.

Third, although fortunately no interviewees reported supply inabilities having oc-
curred (yet) in the context of off-patent biologicals and biosimilars, the hedging agreements
for possible supply problems are a point of consideration. By contract, suppliers are generally
obliged to compensate the difference between the tendered price and the price at which
the alternative product is offered by a competing supplier, often the list price, to remediate
the supply issue. Although the burden of securing and financing an alternative product
should naturally not be placed on the purchaser, the supply conditions should be set in
such a way that they are manageable for suppliers to achieve, i.e., based on early and
accurate communication regarding timing and volume of tender. Moreover, penalties
should be proportionate to the contract value and the cause of the inability to supply (force
majeure/external reasons for which could not be controlled), ensuring a fair balance of
risk and reward for the supplier. For example, in France, penalties are based on list price
and not net price, which might lead to an unbalanced risk and reward [37]. Suppliers
might decide not to participate in tenders where penalties are disproportionate, leading to
reduced competition. Dialogue between purchasers and industry should be stimulated to
establish manageable supply conditions and balanced penalties.
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In the case of a supply issue in a single winner tender market, other manufacturers
might not be able to cover the sudden demand and remedy a potential shortage as their
production may be reduced or discontinued [37]. Multi-winner tenders might thus also be
preferred in the context of mitigating the risk of possible medicine shortages, increasing
the opportunity to source the product with another supplier. Purchasing strategies that
result in steep and perhaps over the longer term unsustainable price reductions may also
impact supply, as companies might economize on services such as the presence of strategic
stocks. It was argued that focussing on price only may impact additional services and as
such the quality of the supply chain.

A joint tendering initiative was set up between Norway, Iceland and Denmark in
2019 in response to the growing challenges with regard to supply security, especially
for older medicines [38]. Such contracts with large volumes are likely to be prioritized
by pharmaceutical companies because of the potential large gain. Such evolution may
however be less advantageous on a broader level as it further consolidates the market.
Cross border procurement should be reserved to situations where purchasing and supply
of products can alternatively not be ensured.

2.2.2. Considerations Regarding the Organization of Tenders
Considerations Regarding Transparency about the Tender Procedure and Price

Transparency in tenders should be stimulated throughout the procedure. Prior to the start
of the procedure, at the time of publishing, the tender format, including the eligibility and
award criteria and the relative weight that is awarded to these, should be clearly commu-
nicated. Upon awarding the contract, feedback should be foreseen to the participating
supplier regarding the allocation decision and their scoring. Moreover, the obligation to
publish the contract award notice for contracts for which prior announcement is not needed,
e.g., for exclusivity contracts (negotiated procedure without prior call for competition)
with the incumbent/patent holder prior to biosimilar market entry, should be complied to
increase transparency towards the biosimilar entrants. Managed entry agreements (MEAs)
ask for specific attention in this regard. The confidential and opaque nature of MEAs, with
also the concealment of the patent expiration date of the reference biological, hampers the
market entry of biosimilar alternatives. Confidentiality provisions should be addressed to
improve the design and transparency of such agreements [39].

A few interviewees argued that a Best and Final Offer (BAFO) procedure, which involves
a negotiation or clarification on a first written offer, after which bidders are invited to
submit a final offer, or any route that would provide a certain supplier to submit a second
(informal) bid to surpass the offer of competitors, should be avoided. This practice may
provide leeway for suppliers and purchasers to include offers or request elements that are
outside the scope of the tender subject matter, as transparency lacks during the final offer
made, and impact the equal opportunity setting.

The size of rebates in tender procedures is noted to vary considerably (depending on
market maturity and tender volume), ranging between 10% and 90% of the list price [8]. In
terms of price transparency, actual contract prices are seldom publicly available, hampering
the insight in the size of actual rebates [8]. In Norway, where prices were made public from
1995 until 2017, prices from tender procedures are no longer made public [40]. Industry
might be willing to provide larger discounts when tender prices remain confidential and
list prices un-impacted. Providing confidential discounts in tenders is likely to be preferred
over pricing strategies that lower the medicine’s list price. List prices are often included in
external reference pricing systems, acting as benchmark in terms of list price regulation
in other European countries. Confidential tender discounts avoid such leverage in price
negotiations in other jurisdictions.
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Switching Considerations in the Context of Tenders—Clinical Data, Cost, Physician
Freedom and Guidance

Increasingly, guidance statements from EU Member States support that prescribers
can safely switch patients from a reference biological to its biosimilar [41]. Requesting
additional switching studies could create an extra barrier for biosimilar developers and may
advantage the incumbent, who does not need to gather such data, in tender procedures.

Similarly, determining and including a switch fee per patient in tender procedures would
disadvantage the biosimilar competitor, as an additional price lowering of for example 5%
would be needed to offset the switch fee. Most purchasers argue that the cost of switching
is marginal compared to the savings that are generally generated in a tender and will as
such not play a decisive role in tender decisions. Originator companies may have however
some leverage in the broader procurement context, as the price of the originator product
that may needed to be purchased to treat the rest population (patients that remain under
treatment with the reference product) can be raised by the company in case they lose the
tender contract. This could limit or offset the discount realized in the tender procedure,
where the originator competes with its biosimilar (alternatives).

In addition to guidance regarding interchangeability and switching by authorities [41],
purchasers and hospitals should receive practical support regarding the use of biosimilars
and switching in clinical practice. Practical barriers associated with biosimilar use and
uncertainty among stakeholders should be lowered. For example, in England, the NHS
set-up different initiatives to educate stakeholders about biosimilars and provide guidance,
with the aim of supporting safe, effective and consistent use of biologicals, including
biosimilars [42,43]. In the Netherlands, some health insurers have applied a differential
reimbursement, reimbursing hospitals at a premium for using biosimilars, as a benefit
share between insurers and hospitals, with the aim of compensating hospitals for the time
and cost investment associated with a switch [36].

Collaboration and Communication in the Context of Tenders

Collaboration among stakeholders could be stimulated to ensure the development of
more sustainable tender practices. First, early involvement and agreement between the
internal stakeholders at the purchasing side (i.e., dialogue between purchasers, hospital
pharmacists, physicians, nurses, etc.) regarding the modalities of the tender is believed to
be essential. In hospitals, this is generally organized in a Drug and Therapeutics Committee.
In countries with a centrally organized procurement such as Denmark and Norway, pro-
curement bodies work together with specialist groups or expert committees. This approach
is argued to result in good agreement of physicians to prescribe the tendered medicine.

Second, collaboration among purchaser(s) (groups) can increase negotiating strength
and add to the consolidation of expertise, professionalism and capacity which is needed
to conduct efficient and high-quality tenders. Third, communication between industry and
purchasers should be stimulated. Increased dialogue could reduce supplier uncertainties
and increase efficiency for the different stakeholders involved, establishing a balanced
shared risk and reward between suppliers and purchasers. This could be pursued both on
the supplier and purchaser level, in the context of specific procedures (preliminary market
consultations, with the prerequisite that every supplier is treated equally and receives the
same information) and by stimulating dialogue between umbrella industry and purchaser
associations. Position statements on the organisation of tenders for off-patent biologicals
and biosimilars have been published by these associations. Table S8 in Supplementary
Materials provides an overview of the main viewpoints outlined in the position statements.

In terms of optimizing communication in the tender itself, multiple supplier intervie-
wees mentioned that the information requested in a tender procedure should be stream-
lined. Only information that would be essential to the tender should be included. Continu-
ing the digitalization of tender procedures will contribute towards increasing efficiency in
this regard.
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Healthcare Professional Involvement and Motivation

Involving physicians in the procurement process, avoiding top-down organized tenders,
may help to increase physician adherence to the tender outcome. In Norway, the high
adherence among physicians to prescribe the recommended medicine may be explained
by the voluntary nature of and the involvement of stakeholders throughout the tender
process [44]. Informing and educating healthcare professionals about biosimilar medicines
and related concepts can also help to increase acceptance of the tender outcome.

In some countries, benefit sharing models—in which savings generated by tender pro-
cedures and or biosimilar use are shared between purchasing bodies or payers and the
hospital—are applied to incentivize stakeholders. In England, such benefit sharing is in
place between the Clinical Commissioning Groups and the trust providers. The example
of the University Hospital Southampton NHS, in which a 3-year benefit sharing model
was applied, reported significant cost savings and investment in clinical services (such as
increasing the capacity of the nurse-led service) while maintaining similar patient-reported
outcomes as result of their managed switch programme from infliximab reference product
to biosimilar in inflammatory bowel patients [45].

Instead of providing a positive benefit share incentive, other approaches have been
reported such as the abovementioned lowering of the reimbursement level for biological
medicines for which a biosimilar alternative is available in Belgian hospitals [35].

Interviewees were in favour of organizing stakeholder incentives to increase mo-
tivation among stakeholders and support them in their work but cautioned regarding
implementing rewards or quota to drive biosimilar uptake in particular. Establishing quota
and incentives for the use of best-value biologicals, which could be either the originator or
one of its biosimilars, was generally deemed more appropriate in terms of establishing a
level playing field.

2.2.3. Considerations Regarding the Sustainability of Tender Procedures and Their Impact
on Market Dynamics

Several interviewees considered that current tender designs often focus on maximizing
short-term savings, which they argued resulted in higher than originally anticipated price
erosions. Several interviewees mentioned that the publicly reported discounts up to 70%
in the Nordics established a certain precedent for subsequent price competition [23,40,46].
Although tender procedures should aim to obtain the most advantageous offer, a race to
the bottom should be avoided. The majority of participants indicated that the sustainability
of current practices should be reconsidered to ensure benefits to society and patients over
the longer term.

The steep price erosion was in part attributed to the fact that companies appear to be
willing to fiercely compete on price due to important advantages associated with winning first
product volumes (“first in the market”). This would allow the supplier to gather real-world
data and accustom stakeholders with their product. Early winners may also be successful in
retaining the market, as the incentive to reopen soon could be low if subsequent additional
savings are low and would for example not outweigh the costs (although estimated to be
minimal by interviewees) and work associated with a second switch.

Moreover, originator companies appear to apply strong defensive tactics to maintain
market share by significant price dropping. This was recognized to limit biosimilar market
entry in several markets. Originator suppliers may have more leeway for pronounced dis-
counts compared to their biosimilar counterparts due to the different stage in recuperation
of development cost in the lifecycle of the product. Where biosimilar developers need to
earn back biosimilar development investments upon market entry, investments are gener-
ally recouped at this stage for the originator product. Additionally, it was hypothesized
that some companies lower prices to such an extent that other suppliers start to drop out.
This was believed to have been the case with tender practices for adalimumab, where the
originator company offered especially steep discounts in some markets. In cases where the
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originator swiftly dropped originator prices, originators have mostly been able to maintain
a significant portion of the market.

A balance between realizing short-term savings vs. avoiding possible unintended con-
sequences in terms of decreased competition over the mid-long term should be considered.
Some markets could be more at risk than others for reduced competition, depending on
the commercial opportunity in terms of volume and expected prices in the given market.
Multiple suppliers believed that action is essential to prevent this evolution and cautioned
that hesitations exist among developers regarding the continuation of their biosimilar
programs. As counterargument, it was reasoned that not all suppliers need to remain on
the market for some products, as three to four suppliers would suffice for a sustainable
market environment.

In markets with high price pressure, suppliers may economize by for example reducing
their emergency stock available, which adds vulnerability to the product supply chain. A
race to the bottom in terms of price should be avoided. Several interviewees argued that
the shortage sensitive dynamics in the off-patent small molecule market should be avoided
for off-patent biologicals and biosimilars.

The development of a longer-term vision is argued to be needed, to avoid competition
loss and to ensure sustainable dynamics and benefits for the healthcare system over the
longer term. It was mentioned that there is a need to act now, to ensure healthcare systems
and tender practices are prepared for the anticipated next wave of biosimilars reaching
European markets. Collaboration between the public sector and manufacturers (umbrella
organizations) is believed needed to establish such common ground and exchange of
perspective. Willingness appears to exist from different parties to work towards a more
sustainable framework. As several manufacturers invest in both originator and biosimilars
products, consideration for sustainable tender approaches may be increasingly supported.

2.2.4. Considerations Regarding Competition Dynamics—Ensuring a Level Playing Field

As noted earlier, some tender processes appear to advantage the reference product
over its biosimilar (alternatives). Suppliers can attempt to steer the structuring of the tender
in their favour. Competition-limiting elements (such as considering research financing)
are also reported to be pro-actively requested by purchasers, which may be explained
by loyalty to and (financial) ties with the incumbent. In addition to a possible deliberate
steering of tender structures to favour a certain outcome/bidder, purchasers may in some
cases introduce unintentional biases due to limited (procurement) expertise, questions
around the structuring or hesitations regarding biosimilars.

Examples of dynamics that favour the originator product include the delayed opening
of tenders due to ongoing contracts with the originator at the time of biosimilar market
entry, the application of originator favouring award criteria or offering of conditional
discounts. The latter could be for example linked to the length of the contract, the ranking
of the product or the offering of services that are unrelated with the subject matter of the
tender, such as research financing. In the Netherlands, 20-50% of contracts were reported to
include such a conditional discount structure in 2018 by a sector enquiry of the anti-Tumour
Necrosis Factor product market [36,47]. Clauses that stipulate that the discounts of the
competitor will be matched or renegotiated, matching the lowest offer or guaranteeing
lowest price, can impact biosimilar market entry and also distort price competition, as
the originator is likely to match the offer. Adding a Best and Final Offer (BAFO) round
may lead to similar distortions. Contract linkage, in which offers or requests are made to
provide rebates for previously delivered or contracted medicines or on a related product,
in case the tender contract is won, is also reported to occur.

In case the level of price reductions offered would force biosimilar developers to
compete with a price below cost of goods due to a dominant position of the originator,
these can also be considered anti-competitive.

The existence of anti-competitive procurement practices warrants action. Awareness
should be raised about the public procurement integrity rules; a culture of integrity should
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be promoted, and a better collection and analysis of data should be ensured to improve
governance. Fostering the uptake of e-procurement and supporting procurers with the ap-
propriate tools and exchange of best practice can contribute in this regard. The appropriate
application of tenders should be monitored by the EU national Competition Authorities
and the European Commission must support actions of EU countries in this regard [48].

2.2.5. Future Outlook of Interviewees: Possible Evolutions in Tender Organization

To contain costs, competition could be further opened up by tendering beyond the
international non-proprietary name (INN) for biologicals, which is already applied in certain
cases or settings, such as in some hospital groups in the Netherlands. Including products in
a same therapeutic class, which may include in some cases branded medicines, will allow
to further increase competition and could be considered as option to contain spending [49].

Tender procedures may also evolve from focussing exclusively on the product’s price,
to taking a more holistic approach, including the overall cost of treatment, which includes
but is not limited to the medicine price. Procurement, which takes total cost of care delivery
into account, also called value-based procurement, aims to focus on patient outcomes the
product should have an impact on. Where traditional procurement may often focus on
the technical specifications of the product, price and short-term benefits, value-based
procurement focusses on getting a maximum patient outcome against total cost of care [50].
For instance, the total cost of the in-hospital infusion of an intravenous medicine could
be compared to the cost of the patient’s self-administering of an oral medicine, or to the
home-administration of a subcutaneous alternative.

Another possible foreseen development in tender practices includes subscription-model
tendering, where for well-defined patient profiles, medicine packages focussing on the
broader therapeutic needs of the patient could be tendered. Some countries and regions
(US, Australia, UK) are testing such subscription-based procurement models, also called the
Netflix-model [51,52]. In this type of procurement model, purchasers pay a pre-agreed flat
amount to the supplier, irrespective of the volume of medicines used [51]. Such approach
could provide substantial benefits as it includes a capping of costs for the payer and ‘de-
risked” revenue for the supplier. It however also increases volume uncertainty for the
supplier, which could result in supply chain management challenges [53].

3. Discussion

Tender procedures warrant a careful organization, design, execution, and evaluation
and if needed readjustment, to ensure that they are aligned with sustainable outcomes
for patients, industry and society at large over the longer term. It is a delicate balancing
between ensuring the most efficient use of public financial resources and safeguarding
market opportunity for multiple suppliers, as such stimulating competition over the longer
term. In addition to optimizing the spending of public funds, public procurement and
the effective use of tender criteria beyond price may achieve other benefits for society,
healthcare systems and patients [15].

In this mixed methods study, we sought to assess the experience with tendering
procedures for off-patent biologicals and biosimilars in Europe and identify learnings from
current practices, drawing from a quantitative web-survey in European purchasers and
qualitative expert-interviews with both purchasers and suppliers.

3.1. Challenges in the Organization of Tenders for Off-Patent Biologics and Biosimilars

During the qualitative analysis, three main challenges arose with the organization of
tenders for off-patent biological medicines and biosimilars. First, current tender practices
appear to focus on realizing short-term savings. This may be explained in part by the
design of the tender, which often considers only price and rewards to one single winner.
Moreover, changing originator competition strategies may play a part. Whereas originator
manufacturers originally appeared to protect market shares via the development of second
generation or reformulated products (e.g., Humira®’s new formulation launch aimed for
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less injection pain, or the subcutaneous versions of Herceptin® and MabThera®), strategies
have shifted and include increased competition on price [2]. From the payer’s perspective,
one could argue that cost savings are realized in such a scenario, regardless of any biosimilar
uptake. Considering biosimilar market entry as leverage to encourage a price cut from the
incumbent (via a mandated list price decrease or discounts in tender procedures) may be
a successful strategy in the short-term in terms of realizing savings. However, over the
mid-long term, this is likely to lead to opposite effects due to market impoverishment.

The second main identified challenge pertains to the fact that tender processes were
in some cases argued to advantage the reference product over its biosimilar (alternatives).
This could be both deliberately or unintentionally driven, possibly because of stakeholder
preference to continue with the reference product due to brand loyalty and/or additional
benefits and/or issues with the design of the tender due to limited expertise with procure-
ment of off-patent biologicals and biosimilars. While including additional award criteria
provides the opportunity to compete more sustainably on value-adding elements besides
price, it also gives room for possible steering.

Third, including award criteria beyond price appears to be challenging in practice.
Purchasers expressed difficulties to find the right balance between award criteria which
allow to differentiate and which are non-discriminatory. From both the survey and expert-
interviews, guidance appears to be needed on how to design tenders for off-patent biolog-
icals and biosimilars and especially how to formulate appropriate award criteria. Only
when truly differentiating and value-adding criteria are identified, included, objectively as-
sessed and proportionally rewarded in the tender, the concept of MEAT can be successfully
implemented and play a role in the allotment.

3.2. Five Main Avenues for Optimization

Based on the stakeholder insights from this study, we conclude with proposals on
five identified main avenues for optimization of public procurement processes for off-
patent biologicals and biosimilars: (i) safeguarding a transparent, equal opportunity setting
for all suppliers; (ii) fostering a timely opening of tender procedures, ensuring on-set
competition; (iii) ensuring and stimulating adherence to laws on public procurement; (iv)
securing an efficient process, improving plannability and ensuring timely product supply
and (v) safeguarding long-term sustainable competition. Table 4 outlines these avenues for
tender optimization.

Generally, stimulating market plurality, enabling market opportunity for multiple
products, is considered to be the cornerstone towards creating a more sustainable and
competitive tender market by stakeholders. This is in line with the findings of the KPMG
cross-country analysis into the delivery of healthcare in hospitals by optimized utilization
of medicines [37] and is supported by position statements of various industry umbrella
organizations (Table S8). To realize the objective of sustained product plurality, several
Member States and regions have been actively pursuing new approaches from which best
practices can be derived, such as the Commissioning Framework for biological medicines
in England and the changes in the Italian legal framework related to biosimilars [31,54,55].

Overall, a combined action of all actors; suppliers, pharmaceutical industry associa-
tions, purchasers, payers, governments and competition authorities, is required to promote
and strengthen the competition between off-patent biological medicines and biosimilars via
tenders, and by extension establishing effective, healthy market dynamics. This requires a
combination of practical and policy changes, involving alterations at purchaser level but
also in the policy framework. Policymakers should set out a tender policy strategy, with
appropriate organizational structures and stakeholder management to ensure adherence to
public procurement rules. In addition to changes to the policy framework, any perverse
incentives in the financing structure of purchaser bodies should be revised to ensure a
level playing field. A combination of guidance (with initiatives such as horizon scanning, a
tender template, award criteria framework and feedback systems), transparent reporting
on the structuring and evaluation of tender procedures and monitoring and feedback
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from governments or competition authorities will be necessary to sensitize stakeholders in
this regard.

In general, monitoring the application of the tendering policy and subsequent changes
in market dynamics is warranted, together with adapting its design if needed. National
authorities should actively support purchasers with the appropriate application of tender
procedures and introduction of award criteria, by providing the necessary guidance and
feedback. Policy makers, purchasers and pharmaceutical industry associations should take
action to collaboratively develop tender frameworks that include award criteria beyond
price. For example, medical devices industry associations were successful in stimulating
dialogue and collaborating with contracting authorities in order to develop a methodology
to encourage the uptake of value-based procurement throughout the EU [56,57].

Moreover, guidelines for biosimilar use to increase confidence and lower hurdles
with the use of biosimilars [58] and an active promotion of best-value biological use by
developing proper stakeholder incentivization schemes are warranted [9,55,59,60].

As exemplified by both the survey and interview data, the design and execution of
tenders for off-patent biologicals and biosimilars varies across European countries, regions
and hospitals. As the tender landscape is variable across Europe, measures need to be
adapted to country, region and setting specific needs. The results from the expert-interviews
suggest that countries in which procurement is organized on a more local or hospital
individual level, where there is more flexibility and individual purchaser freedom in the
design and structuring of the tender, would especially benefit from increased guidance
on tender and award criteria design. European regions, where tenders are organized
with a central or regionally coordinated approach, such as for example England, were
generally considered to have a well thought out procurement strategy and high level of
tender expertise by interviewees. In addition to a consolidation of expertise, a more central
or coordinated organization of tenders aggregates purchasing needs, as such freeing up
resources and time while increasing buying power.

The diverse approaches and outcomes with relation to the market entry of adalimumab
biosimilars in the European countries included in the study illustrates again the diversity in
healthcare systems and procurement practices across Europe. For example, NHS England
and Amgros (the Danish procurement body) sought strategies to ensure rapid biosimilar
adoption and generate immediate savings [54,61]. In Norway and the Netherlands, the
originator manufacturer was able to retain market share by offering steep discounts [62].
Although the biosimilar market entry of adalimumab biosimilars may have been a unique
casus, as a multitude of competitors were lined up to enter simultaneously the market
to compete with the number one blockbuster drug worldwide, lessons can be derived,
such as the importance of well in advance preparing and planning for biosimilar market
entry [54,55].

3.3. Strengths and Limitations

The organisation of tenders for off-patent biologicals and biosimilars has been previ-
ously investigated in the context of a KPMG study on improving healthcare delivery in
hospitals [37]. Here, authors identify the following elements to foster biosimilar utilization
in the hospital environment: swiftly reopening of tenders, organizing multi-winner ten-
ders, implementing benefit sharing methods and switching towards MEAT criteria. These
elements are considered relatively easy to implement with a potential high impact on the
system [37]. Also, the law firm Baker McKenzie performed a multi-jurisdictional European
study, identifying key legal and practical aspects of the biosimilars market, in particular
with regard to public tendering [63]. To the knowledge of the authors, this paper is the first
scientific publication to assess in-depth stakeholder experiences with tender practices for
off-patent biologicals and biosimilars and explore the sustainability of current practices.

The study presents both quantitative and qualitative data and is based on both pur-
chaser and supplier experience. The qualitative survey data provide a snapshot of the
heterogeneity of procurement practices and experiences of purchasers with the procure-
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ment of off-patent biologicals and biosimilars, across European countries. Participants from
23 different European countries, with varying levels of procurement organization (central,
regional, local level) were queried. Overall, the quantitative data exemplify varying experi-
ences across countries and provide a general overview of attitudes and challenges towards
procurement of off-patent biologicals and biosimilars.

For the qualitative study part, interviews were conducted with experts in a selection
of European countries that represent different tender structures, which enabled gathering
information from various European contexts. In addition, interviews on a pan-European
level were conducted to strengthen both country-specific and European-broad insights.
Interviews were conducted with both purchaser- and supply (industry)-side participants,
reflecting the insights of the two principal stakeholder groups in the tender process. The
choice of qualitative interviews permitted to gain detailed insight in current practices and
gather proposals for improvement from experts in the field. Experts from a purposive
sample of European countries were invited, to capture a broad range of insights from
countries with varying practices. However, no interview insights were obtained from
Eastern-European countries. It may be useful for future research to expand on in-depth
country analyses, assess perspectives of policy makers on proposed measures and conduct
a systematic analysis on tenders in the EU database on tenders.

The general set of principles and proposals as outlined in Table 4, based on pan-
European and country specific expert insights, could be applied mutatis mutandis to
specific countries and settings. It is important to note that not all findings are generalizable
to the whole off-patent biologicals segment across Europe, as some are product, country,
setting or time related. Depending on the tender organization and maturity of the respective
country or setting, measures on different levels may be needed and these should be tailored
to country context. Some of the proposed recommendations are based on existing best
practices. Several countries, regions or hospitals implement at present one or multiple of
the proposed practices as outlined in Table 4. Some learnings may not be limited to tender
practices for originator biologicals and biosimilar and might apply to tender practices in
general. The fact that discounts in tender procedures are generally confidential prevents to
properly mirror the gathered qualitative insights on price competition with actual price
data beyond list-price level. As estimated by IQVIA, confidential discounts range between
10% and 90% on list price and could offer a 5-10% saving to the overall drug budget [8].

Table 4. Proposals on how to optimize tender procedures for off-patent biologicals and biosimilars, ensuring sustainable com-

petition and associated savings in the long-term in the off-patent biologicals segment—five main avenues for optimization.

Tender practices should abide with the European Union and Member State rules on tendering. The involved actors, suppliers,
purchaser bodies, payers, government and competition authorities, have a role to fulfil to ensure efficient, fair and transparent
tender procedures for off-patent biologics and biosimilars.

- Purchasers (hospital or procurement body): securing a transparent and efficiently managed process

- Industry /suppliers: ensuring timely, non-disrupted and high-quality supply

- Payers: establishing adequate incentives and resolving any counterproductive motivational schemes Government: enabling
sustainable market competition, by implementing policies and tender structures with a long-term perspective. Stimulating
market plurality and providing guidance to purchasers

- Competition Authority: monitoring the correct application of tenders, by performing audits and following up purchaser
adherence with laws on public procurement

The proposals outlined below can be considered as a general set of principles that can inform the different actors involved on
possible improvements. Depending on the tender organization and maturity of the respective country or setting, measures should
be selected and tailored to the country’s context. Some of the proposed recommendations are based on existing best practices.
Several countries, regions or hospitals have implemented already one or multiple of the proposed practices as outlined here.
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Table 4. Cont.

1. Safeguarding a transparent, equal opportunity setting for all suppliers, with an appropriate use of award criteria

The tender procedure needs to be transparent and non-discriminatory with predefined rules and pathway, which are adhered to
throughout the process

Contracts should be awarded on the basis of objective criteria that are compliant with the principles of transparency,
non-discrimination and equal treatment (as stipulated in the EU Directive (§ 90)) [13], allowing an objective
comparative assessment.

Other award criteria besides price that add value to the contract should be included, applying the Most Economically
Advantageous Tender (MEAT) procedure as stimulated in the EU Public Procurement Directive [13], avoiding lowest bid
procedures and stimulating suppliers to compete sustainably on more criteria

A clear framework regarding selection—and award criteria should be implemented and adhered to:

O Selection and award criteria should be carefully formulated, to avoid that participants are excluded a priori or certain
products are disadvantaged on improper grounds. Criteria for which longer market presence is required or would
be advantageous should be avoided, as these could lead to unreasonable competition expulsion, disadvantaging
recently launched products.

O Only criteria that are related and proportionate to the subject matter should be included. Any criteria that could
unreasonably limit competition or introduce bias should be excluded. The link with the subject matter should be clear.
Caution should be exerted regarding requesting or offering additional services or benefits, and this should be strictly
avoided if not directly related to the subject matter.

O Only additional criteria that drive actual benefits (meaningful product differentiation, advantage for purchaser
and/or patient) should be included.
O Award criteria besides price should be proportionally rewarded based on the additional value created, as the

provision of additional services increases investment for suppliers. This will also enable these criteria to truly play a
role in the allotment.

O Relevant experts should be integrated to identify appropriate award criteria. In countries where procurement is
organized on a local or individual hospital level, governments should provide guidance to purchasers regarding the
structuring of the tender and application of selection and award criteria. Here, a flexible/semi-structured tender
template could be designed to guide purchasers but also allowing room for tailoring based on product—specific
considerations and strategic differentiation.

Contracting authorities should timely and transparently inform possible competitors about the criteria that will be applied
in the contract, by specifying the award criteria as well as the relative weight or the allocation of points given to each of
those criteria in advance.

Linkage between contracts (e.g., offer of or request to supplier to provide rebates for previously delivered or contracted
medicines or rebates on a related product, in case the tender contract is won) can impact the equal opportunity setting and
limit competition. Offering extensive conditional rebates with dominant position of the originator can be considered as
anti-competitive exclusion.

Avenues that provide anonymity throughout the procedure, such as requesting that bids are filed anonymously with coding
identifier, should be applied where possible to avoid incumbent advantages [64].

In the case of preliminary market consultations, these should guarantee that every supplier is treated equally and receives
the same information. Although dialogue between purchasers and suppliers should generally be fostered to improve
understanding of each other’s needs on an overarching level, no direct input should be sought on the structuring of the tender
from a supplier, as this could introduce steering of the structure of the tender.

2. Fostering a timely opening of tender procedures, ensuring on-set competition

Tender procedures should be opened as soon as possible, to avoid delays in competition and market opportunity for
biosimilar competitors:

Tender procedures should be prepared to timely open:

O Systems should be prepared to organize tenders upon biosimilar market entry to reduce barriers to entry. A
continuous re-opening of procedures with every new competitor entering the market should however be avoided, as
this could introduce uncertainty in terms of volume and tender duration for the first tender winner(s) (lowering
volume predictability) and also be burdensome for contracting authorities and industry.

@) Installing a shorter-term tender (e.g., 6 months) immediately upon market entry of the first biosimilar competitor(s),
combined with a longer subsequent tender agreement, would allow immediate competition and market opportunity
for the different competitors once the market has further crystalized in terms of number of available products.

O Alternatively, a differentiated, product—specific approach in determining the appropriate term for opening a tender,
taking into account the number of expected competitors, could be appropriate.
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Table 4. Cont.

- A specialist procurement office involving the appropriate expertise fields could play an important role in organizing and
coordinating the timing and duration of tender procedures for products with biosimilar competition. Moreover, such expert
coordination office, should apply a long-term view, taking future biosimilar market entry into account to advice on negotiated
contract duration, avoiding blocking contracts at the time of biosimilar market entry. Such an expert procurement office
should perform horizon scanning to identify the upcoming loss of exclusivity of reference products and anticipated
biosimilar market entry dates. (cfr. infra, bullet D). Such expert procurement office or payers could also strategically set out
incentive schemes to stimulate a timely opening of procedures, as needed.

- A financial stimulus should be put in place to stimulate purchasing bodies/hospitals to organize tenders, aligning the
incentives of the purchaser with these of the overall healthcare system (savings for healthcare budgets).

- A tender duration between 12 and maximum 24 months would be desirable to stimulate market dynamics, while
considering feasibility and avoiding frequent switching.

3. Ensuring and stimulating adherence to laws on public procurement

The rules on public procurement should be correctly applied:

- Competition authorities should monitor and audit the correct, timely and transparent implementation of and adherence to
the laws on public procurement by purchasers and investigate signals of anti-competitive conduct (e.g., conditional
rebates). If needed, they should take appropriate measures, ensuring a timely opening of tenders and the application of
appropriate award criteria.

- Governments should provide feedback to purchasing bodies on performance and apply steering measures where needed.

- For decentralized purchasing systems, the route of establishing a dedicated, independent and centrally coordinated expert
panel (involving lawyers, physicians, pharmacists), to conduct the assessment, could be explored. The transferring of
assessment to an independent central organ could improve objectivity of and ensure the appropriate expertise in the evaluation.

- Stakeholders should be stimulated to actively report any signals of anti-competitive conduct to the competition authority.

- Financing streams/structures of purchaser bodies and involved stakeholders should be reviewed, removing existing
disincentives and introducing new incentives that are aligned with the overall healthcare system

@) Disincentives to organize competitive tenders or incentives that favour a specific product/preference for the
originator/more expensive product should be removed.
O Financial incentives schemes or other policies should be put in place:

. Top-down: such as lowering the reimbursement level of products that are open to competition to stimulate
purchasers to timely organize competitive tender procedures.

. Stakeholder-involved: Savings from tender procedures could be allocated in part to remunerate HCPs for their
time investment in switching, as part of a gain-sharing model. Such a gain-sharing model could motivate and
involve stakeholders, increasing adherence to the tendered winner(s) and countering possible financial
incentives and preferences to use the originator product.

- In addition to motivating stakeholders via above mentioned incentive schemes, multi-winner tenders or tenders with a
ranking of preferred products can help to increase physician adherence to the tender outcome (avoiding physicians” use of the
higher priced non-preferred product), as it may increase physicians’ freedom to choose between available products.
Involving physicians in the tender procedures, e.g., in the Drug & Therapeutic committee is also considered important in
this regard.

- Authorities and governments should also support stakeholders with up-to-date guidelines for biosimilar use (e.g., on
(multiple) switching) and develop policies and information campaigns to improve stakeholder confidence in biosimilars
and increase awareness on their benefits. This may help lowering practical barriers associated with biosimilar use and
uncertainty among stakeholders.

4. Securing an efficient process, improving plannability and ensuring timely product supply

The tender procedure needs to be efficiently managed, optimizing and reducing the administrative and time burden for both
suppliers and purchasers, as well as increasing predictability and plannability for the supplier—supporting timely product supply.

- The predictability and plannability of tender procedures and associated volumes to be supplied should be improved
towards suppliers:

O This includes setting of reliable estimates of volume to be supplied (with guaranteeing minimum volumes and a
maximum cap), timely communication regarding the timing of tender procedures and making use of acceptable
lead times to support suppliers to better forecast and anticipate on demand, as such reducing the risk of shortages.

O In case of supply issues, penalties should be proportionate to the contract value and the cause of the inability to
supply (force majeure/external reasons for which could not be controlled), ensuring a fair balance of risk and reward.
In case of inability to supply volumes that are higher than estimated (e.g., not specified in procurement contract), the
supplier should bear no (disproportionate) financial risk.

O In some cases, a good strategy could be that tender procedures open up throughout the year, to spread commercial
opportunity for suppliers and accommodate manufacturing capacity.
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Table 4. Cont.

- Expertise on procurement should be consolidated to actively guide purchasers in timely and efficiently setting up
tender procedures

O

O

O

A dedicated, expert procurement office that consolidates knowledge, skill and experience with tender procedures
should be available to support purchasers/procurement bodies with the timely planning and efficient
organization of tender procedures.

Such a specialized procurement office should set out strategy, coordinate purchasers and tender procedures, perform
horizon scanning to inform stakeholders on the upcoming loss of exclusivity of reference products and anticipated
biosimilar market entry dates, prepare stakeholder guidance documents and monitor the number of competitors on
the market.

Beyond coordinating the procurement strategy for products with anticipated biosimilar competition, the expert office
should apply a long-term view and advice on contract length of new contracts, considering future market entries,
avoiding “blocking” contracts at the time of biosimilar market entry, which would delay market competition.
Specific measures or a tailored approach could be applied to prepare for biosimilar market entry of a specific
product (or product category) (as was done in several countries to prepare for adalimumab biosimilar market entry) or
could be adjusted based on specific market dynamics.

Such an overarching expert office would also be beneficial in terms of consolidating efforts, avoiding duplication
and professionalising the processes, as required by the increasingly complex structure of tender procedures.
Depending on the country, such expert centre could be established at national or regional level.

- Tender procedures and documentation requests should be harmonized, simplified and made leaner to mitigate the
administrative workload and increase efficiency, also reducing the possible sunk cost of participating suppliers.
E-procurement should be wider used to allow information to be easily accessible throughout the tender procedure for both
purchasers and suppliers. Beyond reducing the administrative burden, this will allow a higher traceability and transparency
of procedures [24]. The process should also be streamlined in terms of the information which is believed to be essential.
Operating on a larger scale by grouping purchaser bodies and the existence of an expert procurement office guiding
procedures could benefit purchasers and suppliers in this regard.

5. Safeguarding long-term sustainable competition by stimulating market plurality

The tender procedures and overall procurement strategy need to take a long-term view into account, tailored to supporting
long-term sustainability, providing commercial opportunity for multiple suppliers

- Stimulating market plurality and multiple commercial opportunities for suppliers

O

O

Single-winner tenders can exclude non-winning competitors from the market for the duration for the tender contract,
and long-term lead to reduced levels of competition. Ensuring market plurality is a cornerstone for a sustainable
and competitive tender market and should be part of tendering strategy. Depending on market size and specific
context (product volume), different scenarios can be appropriate and applied. Multi-winner tender can be organized
on national level or regional level (if there is a sufficiently large scale), or markets could be divided into multiple
commercial single-winner opportunities (e.g., on hospital network or regional level).

In the case of the scenario of multiple single or multi-winner opportunities across the market, a rotating system
between regions or hospitals could be set up to increase dynamics and opening of commercial opportunities for
suppliers over time.

Multi-winner tenders also provide price reductions on all tendered products and may increase the physician’s
therapeutic freedom to choose between different products, as such avoiding physicians using a higher-priced
non-preferred product.

The availability of multiple commercial products on the market may also help to mitigate possible supply issues.

- Regular evaluation of the market situation and if needed revision of procurement and tendering mechanisms

O

Market dynamics such as the numbers of competitors and associated manufacturers should be reviewed on an annual
basis and tendering policies should be reviewed in this context, avoiding market concentration and de novo
monopolies

3.4. Balancing Short and Long Term Benefits

It is clear from this study that it is a delicate balance between optimizing efficient
spending of public funds, addressing patient needs and preserving competition over the
longer term. When designed efficiently and conducted appropriately, tenders can stimulate
competition and as such form a cornerstone for sustainable market dynamics. As ensuring
the most efficient use of public resources and broad access to medicines is a common
societal goal, actions to ensure that tender processes are effective and motivate suppliers to
participate over the longer-term are essential. Starting in the next five years, the number
of biologic loss of exclusivities will increase substantially [8]. Healthcare systems across
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Europe need to be prepared to facilitate and optimize market access for and competition
from the next wave of biosimilar market entries, drawing from earlier experiences. This
will allow healthcare systems to maximize the benefit of biological competition efficiently
over the long term.

4. Materials and Methods

The study follows a mixed methods design, consisting of a survey and semi-structured
interviews, gathering both quantitative and qualitative data. The study concentrates on
tender procedures organised by contracting authorities. Tenders that are organized by
private entities are not bound to organise public procurement procedures and are therefore
out of scope. Ethics approval of the study was granted by the Research Ethics Committee
UZ/KU Leuven (MP006498, Belgium).

4.1. Quantitative Web-Survey
4.1.1. Recruitment

A quantitative, anonymous web-questionnaire was developed to survey purchasers
and hospital pharmacists about the organisation of tenders for off-patent biologicals and
biosimilars. The survey was disseminated to hospital pharmacists and purchasers across
Europe, via professional associations such as the European Association of Hospital Phar-
macists, by contacting procurement entities and the network of the research group.

4.1.2. Survey Development

The survey was developed based on a study of the literature and consisted of questions
about (i) the experience of participants with tender procedures for off-patent biologicals
and biosimilars and perceived challenges, (ii) the design of tender procedures (number of
winners, average tender duration, reopening of tenders, physician involvement), (iii) the
application of selection-and award criteria and (iv) considerations about interchangeability
and switching, as tenders may result in an exchange of products. The survey questions were
refined based on comments from both a hospital pharmacist and a supplier. The survey
was developed online in the KU Leuven Websurvey-server and gathered anonymous
data. The survey consisted of closed multiple choice, ranking or Likert-scale questions.
Participants were given the possibility to add additional information in an open text field
for certain questions and answer options such as “Other”. The first window of the web
survey provided participants with information about the study, the voluntary nature
of participation and a statement regarding agreement to participate. The survey was
anonymous, and no personal data were collected.

4.1.3. Analysis

Responses were gathered between October 2018 and February 2019. The survey
answers were analysed descriptively on an overall group level.

4.2. Qualitative Semi-Structured Interviews
4.2.1. Recruitment

To gather qualitative, in-depth expert insights regarding the organization of tenders
for off-patent biologicals and biosimilars, semi-structured interviews were conducted with
hospital pharmacists, purchasers and pharmaceutical industry employees. The sampling
was purposeful to obtain a range of experiences and perspectives, reflecting both the
purchaser and supply side perspective, from individuals that are knowledgeable about
and experienced with tender processes for off-patent biologicals and biosimilars.

Eligible participants worked currently or formerly as (i) medicine purchaser or hospital
pharmacist, (ii) in, or as consultant to, a pharmaceutical company with at least one EMA-
approved originator biological or biosimilar (or having both originator and biosimilar
products) or for a pharmaceutical industry trade organization. Employees from both legacy
originator and legacy generic companies were recruited. Participants were selected for
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their experience with and knowledge about tender practices for off-patent biologics and
biosimilars [65].

To capture diverse and comprehensive insights, both participants with insights on a
pan-European level (e.g., from European professional associations, European pharmaceuti-
cal company headquarters or trade organizations) and participants with country specific
insights were invited. For the latter, participants were recruited from a purposive selection
of seven European countries, representing different tender organizational systems (cen-
tral purchasing: Denmark and Norway, regional purchasing: England and Italy, buying
group/hospital individual purchasing: France, the Netherlands and Belgium). The choice
to capture the insights of both purchaser- and supply (industry)-side participants was
made to obtain views from the two principal stakeholder groups in the tender process.

Participant recruitment was carried out by screening relevant websites, scientific
and professional stakeholder associations, relevant conferences and publications and the
network of the research group for eligible participants.

While different sampling strategies were applied for the survey and the interviews
(broad vs. purposeful sampling), a certain overlap in participants may theoretically have
been possible. The impact of having a respondent possibly participating in the survey and
a subsequent interview is considered negligible on interview results since the survey and
interviews served distinct purposes.

4.2.2. Interview Guide and Interviews

Interviews were carried out in English, with the exception of a few interviews in Dutch,
in person, via telephone or teleconference between March 2019 and February 2020. All
participants provided written informed consent prior to the start of their interview. Consent
was given by all participants for using the encoded and anonymized data from their
interview for scientific publication. Interviews were conducted using an interview guide
based on topics identified from scientific literature, policy documents, position statements
related to the procurement of off-patent biologics and biosimilars and the quantitative
survey results. Interviewees were asked to share their insights on challenges, best practices
and learnings regarding tender practices for off-patent biologicals and biosimilars, as well
as proposals towards long-term sustainable tender practices. An overview of discussed
topics is shown in Supplementary Materials Table S9. All interviews were audio-recorded
and transcribed verbatim. Interviews were carried out until saturation of the data [65].

4.2.3. Analysis

Interview transcripts were pseudonymised and analysed according to the thematic
framework method, using Nvivo® data analysis software [66].

5. Conclusions

This study found that opportunity exists to improve tender practices for off-patent
biologicals and biosimilars in Europe. In order to realise the competition potential of
biosimilars and benefits from appropriate tender procedures for healthcare systems and
patients, concerted actions by policymakers and purchasers, in dialogue with industry
associations, with a long-term strategic view are needed to optimize tender frameworks.
Depending on the country’s policy environment and the maturity of the procurement body;,
different sets of policy and practical measures are needed. In general, measures should
aim to ensure supplier market plurality, establish a transparent and objective process, and
include award criteria beyond price. This may contribute to creating a sustainable climate,
with long-term competition in the off-patent biologicals market.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/
10.3390/ph14060499 /51, Table S1: Survey participants’ characteristics, Table 52: Experience with and
perceptions about tenders for off-patent biologicals and biosimilars, Table S3: Structuring of tenders
for off-patent biologicals and biosimilars, Table S4: Application of selection and award criteria
in tenders for off-patent biologicals and biosimilars, Table S5: Interchangeability and switching
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considerations in tender design, Table S6: Interview participants’ characteristics, Table S7: Interview
participants’ characteristics, Table S8: Recommendations extracted from position/white papers on
tender procedures (for off-patent biological medicines and biosimilars) in Europe, Table S9: Main
topics addressed during the interviews.

Author Contributions: A.G.V,, L.H,, S.S. and L.B. developed the idea of this study and were involved
in its design. B.C. provided feedback at different stages of the study. L.B. and C.S. collected and
analysed the survey data. L.B. collected and analysed the interview data. L.B. prepared the first draft
of the manuscript. All authors critically reviewed the manuscript. All authors have read and agreed
to the published version of the manuscript.

Funding: This work is supported by KU Leuven and the KU Leuven Fund on Market Analysis of
Biologics and Biosimilars following Loss of Exclusivity (MABEL Fund).

Institutional Review Board Statement: Ethics approval was granted by the Research Ethics Com-
mittee UZ/KU Leuven (MP006498, Belgium).

Informed Consent Statement: Written informed consent was obtained from all interviewees in-
volved in the study. All interviewees provided consent for using the encoded and anonymized data
from their interview for publication in scientific journals.

Data Availability Statement: The survey data presented in this study are available on reasonable
request from the corresponding author. The interview data are not available upon request as they
contain information that could compromise interviewees’ privacy and consent.

Acknowledgments: First, the authors thank all participants who shared their insights in the survey
and/or in an interview. The authors thank T. De Rijdt (UZ Leuven) and A. Abouzid (IQVIA)
for their review of the survey. The authors would like to thank A. Baeyens (DG GROW, European
Commission), B. Boone (Apollegis) and F. Turk (University of Paderborn) for their valuable comments
on the manuscript. The authors also express their thanks to the European Association of Hospital
Pharmacists (EAHP) and the organizers of the Biosimilars Educational Masterclass for Pharmacists
(BEAM) for disseminating the survey among hospital pharmacists.

Conflicts of Interest: LH., S.S. and A.G.V. are founders of the KU Leuven Fund on Market Analysis
of Biologics and Biosimilars following Loss of Exclusivity (MABEL Fund). A.G.V. is involved in
consulting, advisory work and speaking engagements for a number of companies, i.e., AbbVie,
Accord, Amgen, Biogen, Medicines for Europe, Pfizer/Hospira, Mundipharma, Roche, Novartis,
Sandoz, Boehringer Ingelheim. S.S. was involved in a stakeholder roundtable on biologics and
biosimilars sponsored by Amgen, Pfizer and MSD; he has participated in advisory board meetings
for Sandoz, Pfizer and Amgen; he has contributed to studies on biologics and biosimilars for Hospira,
Celltrion, Mundipharma and Pfizer; and he has had speaking engagements for Amgen, Celltrion and
Sandoz. L.B.,L.H., C.S. and B.C. declare no conflicts of interest that are directly relevant to the content
of this article. Authors declare that the research was conducted in the absence of any commercial or
financial relationship that could be perceived as a potential conflict of interest.

References

1. IMS Institute for Healthcare Informatics. Delivering on the Potential of Biosimilar Medicines: The Role of Functioning Competitive
Markets Introduction; IMS Institute for Healthcare Informatics: Parsippany, NJ, USA, 2016.

2. IQVIA. The Impact of Biosimilar Competition in Europe; IQVIA: Durham, NC, USA, 2019.

3. IQVIA. Advancing Biosimilar Sustainability in Europe—A Multi-Stakeholder Assessment; IQVIA: Durham, NC, USA, 2018.

4. European Medicines Agency. Guideline on Similar Biological Medicinal Products; European Medicines Agency: Amsterdam,
The Netherlands, 2014.

5. European Medicines Agency. Biosimilar 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-6/ema_
medicine_types/field_ema_med_biosimilar/search_api_aggregation_ema_medicine_types/field_ema_med_biosim (accessed
on 23 January 2021).

6.  European Medicines Agency. Applications for New Human Medicines under Evaluation by the Committee for Medicinal Products for
Human Use; European Medicines Agency: Amsterdam, The Netherlands, 2020.

7. IQVIA. The Impact of Biosimilar Competition in Europe; IQVIA: Durham, NC, USA, 2018.

8. IQVIA. The Impact of Biosimilar Competition in Europe; IQVIA: Durham, NC, USA, 2020.

9.  Rémuzat, C,; Kapusniak, A.; Caban, A.; Ionescu, D.; Mendoza, C.; Toumi, M. Supply-side and demand-side policies for biosimilars:

An overview in 10 European member states. |. Mark. Access Health Policy 2017, 5, 1307315. [CrossRef] [PubMed]

105



Pharmaceuticals 2021, 14, 499

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

36.

37.

38.

39.

40.

Vogler, S.; Gombocz, M.; Zimmermann, N. Tendering for off-patent outpatient medicines: Lessons learned from experiences in
Belgium, Denmark and the Netherlands. J. Pharm. Health Serv. Res. 2017, 8, 147-158. [CrossRef]

Simoens, S.; Cheung, R. Tendering and biosimilars: What role for value-added services? ]. Mark. Access. Health Policy 2020,
8,1705120. [CrossRef] [PubMed]

Dranitsaris, G.; Jacobs, I.; Kirchhoff, C.; Popovian, R.; Shane, L.G. Drug tendering: Drug supply and shortage implications for the
uptake of biosimilars. Clin. Outcomes Res. 2017, 9, 573-584. [CrossRef] [PubMed]

European Union. Directive 2014/24/EU of The European Parliament and of The Council of 26 February 2014 on Public Procurement and
Repealing Directive 2004/18/EC; Off. J. Eur. Union: Luxembourg, 2014.

European Commission. Public Procurement. Available online: https://ec.europa.eu/growth/single-market/public-
procurement_en (accessed on 24 February 2021).

European Commission. Public Procurement: Legal Rules and Implementation. Available online: https:/ /ec.europa.eu/growth/
single-market/public-procurement/rules-implementation_en (accessed on 24 February 2021).

Simon-Kucher & Partners. Payers’ Price & Market Access Policies Supporting a Sustainable Biosimilar Medicines Market; Simon-Kucher
& Partners: Bonn, Germany, 2016.

Reiland, J.-B.; Freischem, B.; Roediger, A. What pricing and reimbursement policies to use for off-patent biologicals in Europe?—
Results from the second EBE biological medicines policy survey. Gabi. J. Generics Biosimilars Initiat. ]. 2017, 6, 61-78. [CrossRef]
Medicines for Europe. Market Review—European Biosimilar Medicines Markets; Medicines for Europe: Brussels, Belgium, 2017.
Bird&Bird. Public Procurement of Medicinal Products White Paper—Common Legislation But Diverging Implementation Approaches
Throughout the EU; Bird&Bird: London, UK, 2014.

Medicines for Europe. Position Paper on Best Procurement Practices; Medicines for Europe: Brussels, Belgium, 2018.

European Association of Hospital Pharmacists. EAHP Position Paper on Procurement; EAHP: Brussels, Belgium, 2018.
Sammarco, C. Competition in Public Bidding Exercises for Pharmaceutical Products. Opinio Juris Compratione 2010, 2, 4.
Schoonveld, E. The Price of Global Health: Drug Pricing Strategies to Balance Patient Access and the Funding of Innovation; Taylor and
Francis: London, UK, 2020.

European Commission. EU Public Procurement Reform: Less Bureaucracy, Higher Efficiency; European Commission: Brussels,
Belgium, 2015.

O’Mahony, B. Guide to National Tenders for the Purchase of Clotting Factor Concentrates; World Federation of Hemophilia: Montréal,
QC, Canada, 2015.

European Biopharmaceutical Enterprises. EBE Position Paper on Tendering of Biosimilars/Biologicals; EBE: Brussels, Belgium, 2011.
EuropaBio. Public Procurement of Biological Medicines; EuropaBio: Brussels, Belgium, 2015.

EuropaBio. “Buying Innovative” in the Healthcare Biotech Market in Europe; EuropaBio: Brussels, Belgium, 2017.

Vulto, A.; Cheesman, S.; Stuart, P. Tender-criteria biosimilars ‘beyond price’. In Proceedings of the Amgen BEAM Workshop,
Zurich, Switzerland, 5-6 September 2019.

Alhola, K. Environmental Criteria in Public Procurement Focus on Tender Documents; Finnish Environment Institute: Helsinki,
Finland, 2012.

Raffaelli, E.A.; Massimino, F. Biosimilars: Considerations in light of the Italian legal framework. Generics Biosimilars Initiat. |.
2019, 8, 5-23. [CrossRef]

NHS. An Overview of NHS Procurement of Medicines and Pharmaceutical Products and Services for Acute Care in the United Kingdom
Executive Summary; NHS: London, UK, 2018.

Minister of Social Affairs and Health. Omzendbrief Actieplan Biosimilars; Minister of Social Affairs and Health: Brussels, Bel-
gium, 2016.

Vandenplas, Y.; Huys, I.; Van Wilder, P.; Vulto, A.G.; Simoens, S. Probleemstelling en Voorstellen tot Maatregelen Voor Af-Patent
Biologische en Biosimilaire Geneesmiddelen in Belgi¢; KU Leuven: Leuven, Belgium, 2020.

RIZIV/INAMI. Terugbetaling van Geneesmiddelen: Wat Is Gewijzigd Sinds 1 April 2019—RIZIV. Available online:
https:/ /www.inami.fgov.be/nl/professionals/andere-professionals/farmaceutische-industrie /Paginas/ terugbetaling-
geneesmiddelen-01042019.aspx#Daling_tot_85%25_voor_de_facturatie_van_bepaalde_geneesmiddelen_in_het_ziekenhuis
(accessed on 13 October 2020).

AKkker, I.; Sauter, W.A. Cure for All Ills? The Effectiveness of Therapeutic and Biosimilar Pharmaceutical Competition in the
Netherlands. Eur. Pharm. Law. Rev. 2020, 4, 57-66. [CrossRef]

KMPG. Improving Healthcare Delivery in Hospitals by Optimized Utilization of Medicines: A Study into 8 European Countries; KMPG:
Amstelveen, The Netherlands, 2019.

Amgros. All the Agreements in the First Joint Nordic Tendering Procedure Are in Place. Available online: https://amgros.dk/en/
knowledge-and-analyses/articles/all-the-agreements-in-the-first-joint-nordic-tendering-procedure-are-in-place/ (accessed on
11 June 2020).

European Commission. Expert Panel on Effective Ways of Investing in Health—European Commission. Opinion on Public Procurement
in Healthcare Systems; European Commission: Brussels, Belgium, 2021.

Madsen, S. Regulation of Biosimilars and Success Factors for Uptake in Clinical Practice. In Proceedings of the ‘Biological
Medicines in Belgium’ Symposium of the Belgian Federal Agency of Medicinal Products and Health, FAMHP, Brussels, Belgium,
8 February 2018.

106



Pharmaceuticals 2021, 14, 499

41.

42.
43.

44.
45.

46.

47.

48.

49.

50.

51.
52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Medicines for Europe. Positioning Statements on Physician-Led Switching for Biosimilar Medicines; Medicines for Europe: Brussels,
Belgium, 2019.

The Cancer Vanguard. Project Evaluation Report: Biosimilars Getting It Right 1st Time; NHS: London, UK, 2018.

The Cancer Vanguard. Biosimilars—Getting It Right First Time. Available online: https://cancervanguard.nhs.uk/biosimilars-
getting-it-right-first-time/ (accessed on 9 November 2020).

OECD. Tackling Wasteful Spending on Health; OECD: Paris, France, 2017.

Razanskaite, V.; Bettey, M.; Downey, L.; Wright, ].; Callaghan, J.; Rush, M.; Cummings, F. Biosimilar Infliximab in Inflammatory
Bowel Disease: Outcomes of a Managed Switching Programme. J. Crohns. Colitis. 2017, 11, 690-696. [CrossRef] [PubMed]
Welch, AR. Biosimilars: Regulatory, Clinical, and Biopharmaceutical Development—Chapter: Biosimilars 101: An Introduction to
Biosimilars; Springer: Berlin/Heidelberg, Germany, 2018.

Autoriteit Consument & Markt. Sectoronderzoek Concurrentie voor en na Toetreding van Biosimilars; Autoriteit Consument & Markt:
Den Haag, The Netherlands, 2019.

European Commission. Limiting the Temptation for Corruption in Public Procurement. Available online: https://ec.europa.eu/
growth/content/limiting-temptation-corruption-public-procurement_en (accessed on 24 February 2021).

Kanavos, P; Ferrario, A.; Nicod, E.; Sandberg, D. Tender Systems for Outpatient Pharmaceuticals in the European Union: Evidence from
the Netherlands and Germany; London School of Economics: London, UK, 2012.

Bax, H. Value-Based Procurement: The Unexpected Driver of Patient- Centric and Sustainable Healthcare; VBP CoP: Brussels, Bel-
gium, 2020.

Plackett, B. No money for new drugs. Nature 2020, 586, S50-552. [CrossRef]

Cherla, A.; Howard, N.; Mossialos, E. The ‘Netflix plus model”: Can subscription financing improve access to medicines in low-
and middle-income countries? Health Econ. Policy Law 2020, 16, 113-123. [CrossRef]

Macaulay, R.; Miller, P.; Turkstra, E. Subscription model for reimbursement: A fad or the future? In Proceedings of the ISPOR
Europe 2019, Copenhagen, Denmark, 2-6 November 2019.

NHS. Regional Medicines Optimisation Committee Briefing Best Value Biologicals: Adalimumab Update 6; NHS: London, UK, 2019.
NHS England. Commissioning Framework for Biological Medicines (Including Biosimilar Medicines); NHS England: Leeds, UK, 2017.
Verboven, Y. MedTech Europe View—Value Based Procurement & Most Economic Advantageous Tendering (MEAT); MedTech Europe:
Brussels, Belgium, 2018.

Gerecke, G.; Clawson, J.; Verboven, Y. Procurement: The Unexpected Driver of Value-Based Health Care; MedTech Europe: Brussels,
Belgium, 2015.

Barbier, L.; Simoens, S.; Vulto, A.G.; Huys, L. European Stakeholder Learnings Regarding Biosimilars: Part [—Improving
Biosimilar Understanding and Adoption. BioDrugs 2020, 34, 783-796. [CrossRef] [PubMed]

Barbier, L.; Simoens, S.; Vulto, A.G.; Huys, I. European Stakeholder Learnings Regarding Biosimilars: Part II—Improving
Biosimilar Use in Clinical Practice. BioDrugs 2020, 34, 797-808. [CrossRef] [PubMed]

Duggan, B.; Smith, A.; Barry, M. Uptake of biosimilars for TNF-« inhibitors adalimumab and etanercept following the best-value
biological medicine initiative in Ireland. Int. J. Clin. Pharm. 2021. [CrossRef] [PubMed]

Amgros. New International Record for Switch to Biosimilar. Available online: https://amgros.dk/en/knowledge-and-analyses/
articles/new-international-record-for-switch-to-biosimilar/ (accessed on 11 June 2020).

Moorkens, E.; Godman, B.; Huys, I.; Hoxha, I.; Malaj, A.; Keuerleber, S.; Vulto, A.G. The expiry of Humira® market exclusivity
and the entry of adalimumab biosimilars in Europe: An overview of pricing and national policy measures. Front Pharm. 2021, 11.
[CrossRef] [PubMed]

Gabriel, M. Public Procurement Laws and Tendering of Biological Pharmaceuticals and Biosimilars in the EU. In Proceedings of
the EU Commission Stakeholder Event on Biosimilar Medicinal Products, Brussels, Belgium, 14 September 2018.

OECD. Recommendation of the OECD Council on Fighting Bid Rigging in Public Procurement; OECD: Paris, France, 2012.

Palinkas, L.A.; Horwits, S.M.; Green, C.A.; Wisdom, ]J.P.; Duan, N.; Hoagwood, K. Purposeful sampling for qualitative data
collection and analysis in mixed method implementation research. Adm. Policy Ment. Health 2015, 42, 533-544. [CrossRef]
[PubMed]

Lacey, A.; Luff, D. Qualitative Data Analysis; The NIHR RDS: Nottingham /Sheffield, UK, 2007.

107






pharmaceuticals mI\D\Py
P

Review

Sustainability of Biosimilars in Europe: A Delphi
Panel Consensus with Systematic Literature Review

Arnold G. Vulto 209, Jackie Vanderpuye-Orgle 3*, Martin van der Graaff %,
Steven R. A. Simoens 2{7, Lorenzo Dagna °, Richard Macaulay ¢, Beenish Majeed °,
Jeffrey Lemay 7, Jane Hippenmeyer 8 and Sebastian Gonzalez-McQuire 8

1 Hospital Pharmacy, Erasmus University Medical Center, NL-3015 CN Rotterdam, The Netherlands;

a.vulto@gmail.com

Department of Pharmaceutical and Pharmacological Sciences, KU Leuven, 3000 Leuven, Belgium;

steven.simoens@kuleuven.be

3 Access Consulting, Parexel International, Billerica, MA 01821, USA

4 Ex-National Health Care Institute, Zorginstituut Nederland (ZIN), NL-1110 AH Diemen, The Netherlands;
m.vandergraaff@ziggo.nl

5 IRCCS San Raffaele Scientific Institute, Universita Vita-Salute San Raffaele, 20132 Milan, Italy;
dagna.lorenzo@unisr.it

6 Access Consulting, Parexel International, Uxbridge UB8 ILZ, UK; Richard.Macaulay@parexel.com (R.M.);
Beenish.Majeed@parexel.com (B.M.)

7 Amgen Inc., Thousand Oaks, CA 91320, USA; jlemay@amgen.com

Amgen Inc. Europe GmbH, CH-6343 Rotkreuz, Switzerland; jhippenm@amgen.com (J.H.);

sebgonza@amgen.com (5.G.-M.)

*  Correspondence: Jackie.Vanderpuye-Orgle@parexel.com; Tel.: +1-978-495-4024

Received: 7 August 2020; Accepted: 31 October 2020; Published: 17 November 2020

Abstract: Introduction: Biosimilars have the potential to enhance the sustainability of evolving health
care systems. A sustainable biosimilars market requires all stakeholders to balance competition
and supply chain security. However, there is significant variation in the policies for pricing,
procurement, and use of biosimilars in the European Union. A modified Delphi process was conducted
to achieve expert consensus on biosimilar market sustainability in Europe. Methods: The priorities
of 11 stakeholders were explored in three stages: a brainstorming stage supported by a systematic
literature review (SLR) and key materials identified by the participants; development and review of
statements derived during brainstorming; and a facilitated roundtable discussion. Results: Participants
argued that a sustainable biosimilar market must deliver tangible and transparent benefits to the health
care system, while meeting the needs of all stakeholders. Key drivers of biosimilar market sustainability
included: (i) competition is more effective than regulation; (ii) there should be incentives to ensure
industry investment in biosimilar development and innovation; (iii) procurement processes must
avoid monopolies and minimize market disruption; and (iv) principles for procurement should be
defined by all stakeholders. However, findings from the SLR were limited, with significant gaps
on the impact of different tender models on supply risks, savings, and sustainability. Conclusions:
A sustainable biosimilar market means that all stakeholders benefit from appropriate and reliable
access to biological therapies. Failure to care for biosimilar market sustainability may impoverish
biosimilar development and offerings, eventually leading to increased cost for health care systems
and patients, with fewer resources for innovation.

Keywords: biosimilar market; biosimilar/supply and distribution; biosimilar sustainability;
Delphi technique
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1. Introduction

The global biosimilars market was valued at $4.5 billion in 2019 and is expected to reach $23.6
billion by 2024; this is an estimated growth rate of 39.4%, with most of this growth occurring in
Europe [1,2]. Such a rapid acceleration in the biosimilars market may result in numerous challenges,
and it is important to support a thoughtful deployment of biosimilars. This will provide an opportunity
for sustainability of global health care budgets and evolving health care systems [3,4].

At present, the European Medicines Agency (EMA) defines a “biosimilar” as “a biological
medicinal product that contains a version of the active substance of an already authorized original
biological medicinal product (reference medicinal product)” for which “similarity to the reference
medicinal product in terms of quality characteristics, biological activity, safety, and efficacy based on a
comprehensive comparability exercise needs to be established” [5,6]. Manufacturers in both the United
States and Europe are required to demonstrate that the proposed biosimilar and its reference product
are highly similar and have no clinically meaningful differences [5,7].

Thus, biosimilars are manufactured following the same strict standards of quality, safety, and efficacy
observed for the reference product [5,7]; this is reflected in the development cost, which ranges from
$100 to 300 million [8]. Biosimilars can broaden product choice and have the potential to reduce prices,
whilst continuing to support a high standard of patient care [9]. In the United States, potential cost saving
from switching from originator biologics to biosimilars is projected to be between $40 and 250 billion by
2025, and in Europe, cost savings are already estimated to be more than €10 billion [2,10-12].

Many organizations representing physicians, pharmacists, and patients across Europe support
the use of biosimilars [3,4,13-15], and have issued position papers outlining best practices for their
use. However, biosimilar markets are still evolving, and there are marked differences between policies
and practices across European countries [16-18]. For example, some payer bodies have implemented
single winner tender-based systems. While this can secure significant short-term payer savings,
such systems risk locking out many biosimilar manufacturers, and may limit the number of competing
manufacturers in the medium term. In addition, single-manufacturer tenders can place a lot of risk on
the supply chain and, potentially, on patient access. Therefore, systems need to be set up to ensure that
long-term savings are realized for payers and sufficient manufacturer incentives are in place to sustain
multiplayer competition. Further, the notion of biosimilar sustainability is currently inconsistently
and poorly defined, and there is a lack of awareness on the vulnerability of the current system. Previous
analyses of the biosimilars market have concluded that there is a need to improve sustainability,
and several areas have been identified for further research to develop a coherent long-term vision of
sustainability. These include safeguarding the interests of patients, maintaining physician autonomy
and patient choice, effective purchasing/pricing and reimbursement strategies, good pharmacovigilance
practices, and healthy levels of competition to ensure consistent supply of a range of high-quality
products [11,19,20].

To consider these issues and examine biosimilar market sustainability in more detail, we conducted
a systematic literature review (SLR) and Delphi panel discussion to: (i) establish a multistakeholder
definition of biosimilar market sustainability; (ii) further identify components of a sustainable biosimilar
market; and (iii) identify drivers and risks of a sustainable biosimilar market.

2. Methods

2.1. Design

The modified Delphi process is a commonly published approach to generate discussion around
topics without consensus and is an effective way to start dealing with complex multifactorial
challenges [21]. A modified Delphi process, involving 11 key opinion leaders representing various
sectors of the health care system in Europe, was conducted between September and November 2019.
Participating stakeholders comprised one patient advocate, two physicians, two hospital pharmacists,
two procurement pharmacists, one national payer, two policy advisors, and one manufacturer from
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across Europe. The modified Delphi process was based on a published approach, [22] and consisted of
brainstorming, structured feedback, and a facilitated roundtable discussion (Figure 1).

Participants contributed initial
views by email and telephone,
with reference to stimulus materials

Feedback on statements denived
from participant responses
to the bramstorming process

Anonymised feedback from
stage 2 collated and used
during facilitated discussion

Figure 1. Modified Delphi process.
2.2. Procedure

The Delphi process was initiated by multiple stages of brainstorming, in which participants
contributed their initial views by email and telephone using the questionnaire shown in Appendix A.
Participants were provided with stimulus materials identified by an SLR and they were also asked to
identify any key papers to support their feedback. The SLR is briefly described in this paper, but it is
published elsewhere [18].

The SLR was conducted using EMBASE, MEDLINE, and grey literature searches. The searches
were conducted using recent evidence (from 2008 to 2019) to capture all key biosimilar publications
after their introduction in Europe in 2006. Only publications in English were included. Search methods
were based on recommendations from the Cochrane Handbook [23] and the Centre for Reviews
and Dissemination [24]. The SLR identified materials relating to major economies in Europe
and answered three predefined key questions on the: (Q1) frequency, causes, and consequences
of shortages of reference product biologics and biosimilars; (Q2) costs (direct and indirect costs,
resource utilization, and external costs) and impacts resulting from switching patients between
biosimilar products; and (Q3) causation between tendering, market concentration, drug shortages,
and achievement of savings, and the implications of tender models for supply risk (reliability)
and sustainability of competitive biosimilar markets.

In an initial screening phase, one reviewer identified relevant titles and abstracts from among all
retrieved records; in a second screening stage, one reviewer re-evaluated each selected publication in a
full-text review. In both stages, a second reviewer was consulted in cases of uncertainty, and consensus
between the two was reached. Data extraction was performed by two reviewers, with one extracting
the data and the second checking the data against the original publication. Any discrepancies were
resolved through discussion or through the intervention of a third reviewer. The SLR flow chart is
shown in Appendix B. The findings of the SLR were provided to the panel during the brainstorming
stage; participants reviewed the material (amendments were allowed) and provided their ideas.
The feedback was discussed with each participant via telephone to ensure that it was interpreted
correctly, and the finalized brainstorming responses were collected via email. The amended stimulus
material is shown in Appendix C [3,4,16-18,25-27]. These references and the brainstorming responses
were used to develop the themes and statements for the second stage.

In the second stage of the Delphi process, the brainstorming responses and evidence extracted
from the stimulus materials were converted into themes and statements (Appendix D), using standard
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primary research methodology. Feedback was sought on: (i) the components for a definition of
biosimilar market sustainability and (ii) drivers and risks to achieving sustainability. Participants
were asked to indicate on a Likert scale (from “strongly disagree” to “strongly agree”) their level of
agreement with each theme and statement, and how strongly they felt the evidence supported each
theme and statement. Each participant had 1 week to provide their responses.

Stage 3 was a facilitated roundtable discussion that aimed to derive a multistakeholder definition
of sustainability and achieve consensus on the components of a sustainable biosimilar market.
First, the participants were presented with a definition of sustainability (derived from feedback
supplied in stage 2) and were then asked to provide feedback on the definition, stating their level of
agreement (“strongly disagree” to “strongly agree”), and providing any revisions they wished to make
in free text. Based on the responses, the initial definition was revised and presented to participants
for comment and final agreement at the end of the roundtable discussion. Participants were then
presented with eight statements on the components of a sustainable biosimilar market and on drivers
and risks to sustainability (derived from feedback supplied in stage 2). Participants were asked to
provide individual feedback regarding how much they agreed with each statement, how important
each statement was to them, and free-text suggestions on how to rephrase each statement so that it
would align better with their views. The purpose of the discussions on each statement was to explore
areas of agreement and disagreement between stakeholder groups. Where groups agreed, consensus
was noted; however, the process could cease if stakeholder views remained divergent.

3. Results
3.1. Delphi Panel Consensus

3.1.1. A Multistakeholder Definition of Biosimilar Market Sustainability

The multistakeholder consensus definition of a sustainable biosimilars market is provided
in Box 1. After much deliberation, this definition was agreed upon by all participants; however,
different stakeholder groups emphasized different priorities within this definition. Patients wanted to
be well-informed, physicians wanted biosimilar-related savings reinvested, pharmacists/manufacturers
emphasized quality, and payers/policy advisers focused on mechanisms (e.g., competition) to lower
prices. These differing priorities were not considered to be mutually exclusive, and all participants
considered it important to incorporate the perspectives of all stakeholders into the definition of a
sustainable biosimilar market in Europe.

Box 1. A multistakeholder consensus definition of a sustainable biosimilar market.

e A sustainable biosimilar market means that ... “All stakeholders, including patients, benefit from
appropriate and reliable access to biological therapies. Competition leads to a long-term predictable price
level, without compromising quality, while delivering savings that may be reinvested.”

3.1.2. Components of a Sustainable Biosimilar Market

Participants agreed that a sustainable biosimilar market: (i) must deliver tangible and transparent
benefits to the health care system; (ii) must address the needs of all stakeholders; and (iii) requires
collaboration between stakeholders. The level of consensus achieved on these key points is summarized
in Box 2 and Table 1.
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Box 2. Consensus on components of a sustainable biosimilar market.

A sustainable biosimilar market must:

e Deliver tangible and transparent benefits to the health care system, while
e Addressing the needs of all stakeholders

This requires collaboration between stakeholders.

In brief, participants strongly agreed that biosimilars have the potential to promote competition
among biologic options and reduce treatment costs. However, there was a need to identify and minimize
transition and disruption costs when switching to a biosimilar or between biosimilars to improve
savings associated with these products further. These savings should be tangible (i.e., measurable)
and reinvested in health care or other public services where possible. This could include budget deficits
and funding of innovative therapies; biosimilars have the potential to expand access [8]. Transparency
regarding reinvestment was regarded as another important motivator for physicians and patients to
use biosimilars. Minimizing transition costs could be achieved by identifying key differences between
therapeutic areas and clinical settings. For example, oncology treatments usually follow a short,
defined treatment course reducing the need for switch, whereas rheumatoid arthritis treatments may be
chronic with multiple use of biosimilars and combinations. Clear guidance (policies and practices) from
regulators and clinical organizations, such as the EMA, regarding biosimilar transition is warranted
with the need for real-world evidence based on biosimilars that physicians can effectively communicate
to patients to avoid any negative perceptions. Collaboration between stakeholders would help enable
any guidance to be consistent, more comprehensive, and more easily communicated.

3.1.3. Drivers and Risks of a Sustainable Biosimilar Market (Competition and Incentives)

The consensus achieved by participants regarding drivers and risks of a sustainable biosimilar
market is summarized in Box 3 and Table 2. Points of consensus were formulated as follows:
(i) competition is a more effective mechanism to achieve a long-term predictable price level than
regulation; (ii) there needs to be incentives for investment in future biosimilars; and (iii) government
and pricing bodies need to drive incentives.

For key market drivers, participants agreed that competition generated by the introduction of
biosimilars has been effective in reducing prices for biological therapies in Europe [28,29]. Participants
also agreed that the price expectations of decision makers must reflect market opportunity. This was
illustrated by the case of adalimumab biosimilars, the entry of which into the market in 2018 triggered
almost immediate and substantial discounting. However, adalimumab was used in a large patient
population and had achieved extremely high revenues prior to biosimilar entry, making it a very
attractive target for biosimilar manufacturers. Consequently, the price levels achieved by adalimumab
biosimilars might not be repeated in other biosimilar products, especially those with orphan status.
Incentives driven by governments and pricing bodies (such as limits on tender) were also identified as
key drivers for future market; these incentives could include procurement design, including contract
length, a cap on the number of manufacturers selected, and introduction of geographical divisions
(national vs. regional vs. local).
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Box 3. Consensus on drivers of and risks to a sustainable biosimilar market.

e  Competition is a more effective mechanism to achieve a long-term predictable price level, compared
to regulation

e There needs to be incentives for industry investment in future biosimilars

e  Government and pricing bodies need to drive incentives

e  Procurement processes should avoid monopolies and minimize patient discomfort and disruption to
the health care system

e The principles for procurement should be defined by all stakeholders.

For key market risks, there was agreement that there is a need for better indicators than those
currently available (e.g., the number of biosimilar manufacturers and manufacturing sites) to warn
of potential de facto monopoly [30]. Participants agreed that the emergence of monopolies could
lead to higher price levels and/or enhanced supply risks (such as poor quality), or supply shortages
(e.g., limited production capabilities and poor distribution channels) for biosimilars. This risk also
exists for generics, but it would be greater for biosimilars due to the lengthier development and market
entry processes, and the much longer lead time in manufacturing (1 year or more). Participants felt
that there was a need for more research to identify prospective indicators of market performance;
these should be based on a thorough understanding of the role that procurement level (national vs.
subnational (procurement is described below)), market size, number of awarded contracts (and market
share awarded), and tender criteria may play in ensuring markets perform well. Unfortunately,
published evidence on indicator performance or biosimilar supply risks and shortages are scarce
making generalizability difficult, but also highlighting the need for establishing validated approaches
to long-term quantification of these frameworks.

3.1.4. Drivers and Risks of a Sustainable Biosimilar Market (Procurement Processes)

Issues surrounding procurement processes are summarized in Box 3 and Table 3. Participants
agreed that procurement processes should avoid monopolies and minimize patient and health
care system disruption, and the principles for procurement should be agreed by all stakeholders.
The participants also identified two main goals of procurement design from a multistakeholder
perspective. The first goal was to prevent predatory behavior by considering factors in selection
criteria other than price or aggressive price discounting; these could include differentiation based
on formulation and quality attributes, or stock and distribution channels. The second goal was to
minimize disruptions to patient care based on the needs of individual therapy areas, perhaps by
setting a contract duration that is proportional to the duration of treatment. Given the potential
implications of procurement policies for all stakeholders, participants agreed that all stakeholders
should have a voice in setting procurement policies. Participants agreed that there cannot be a “one size
fits all” approach to procurement, as the structure and characteristics of health care systems vary;
however, procurement policies should be consistent, guided by a common set of principles, and abide
with European Union rules on tendering. Participants also advised that biosimilar procurement must
be managed carefully over the product lifecycle to preserve competition and promote new investment
in biosimilar development.
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3.2. Key Findings from the SLR

A total of 36 studies were identified in the SLR (Appendix B). Nine publications were identified
that discussed (Q1). However, these were too limited to provide any comprehensive evidence
and demonstrate the lack of a consistent, comprehensive database of medicine shortages in Europe.
Nineteen publications addressed (Q2). None of these reported switching between biosimilars;
rather, all considered switches from a reference product to a biosimilar. Nine publications focused on
(Q3). These offered insufficient evidence from which to reach generalized conclusions about the effects of
different tender models on the outcomes of interest. However, one policy paper concluded that barriers
to entry, including the use of single-manufacturer tenders, will limit competition in biosimilars [16].
This paper was considered by the panel, together with additional evidence summarized in Appendix C.

4. Discussion

A Delphi process, involving diverse stakeholders from across Europe, was conducted to achieve
a consensus opinion on biosimilar market sustainability in Europe. Divergent views between
stakeholder groups, and the reasons for these, were explored through individual, anonymized
feedback and facilitated discussion at a roundtable meeting. This important exercise was undertaken
to increase our understanding of the current system and to address concerns regarding sustainability,
including the unmet need to develop a long-term vision, as highlighted in previous analyses [11,19,20].
Participants agreed that a sustainable biosimilar market must deliver tangible and transparent benefits
to the health care system, while meeting the needs of all stakeholders. The definition (as shown
in Box 1) was approved by all participants; however, different stakeholder groups emphasized
different priorities within this definition, which is consistent with the previous literature on a lack of
a unified approach [19,20]. Participants also agreed that, to make this approach work, collaboration
between stakeholders is required and a greater awareness of the drivers of and threats to a sustainable
market. In brief, strategies around competition, incentives, and procurement policies were identified
and discussed with key consensus highlighted in the tables. These areas (notably the need to establish
healthy competition, pricing, and market access policies (considering gain sharing and price reductions),
government policy and guidance, identification of risks associated with biosimilar drug supply
(e.g., quality issues), and patient access to information and education) were highlighted in the previous
literature as key areas requiring further improvements [11,19]. Participants in the Delphi process
agreed that these key findings should be developed further into a white paper that highlights the need
for multistakeholder collaboration on establishing principles for biosimilar procurement in Europe.

Several priorities for future research were identified by stakeholders. First, understanding
and measuring the impact of biosimilar transition on hospital and health care services will better
enable costs and benefits to be weighed up and help minimize disruption for patients and health
care services. Second, there is a need to understand and develop prospective indicators of market
sustainability and potential risks to competitive biosimilar markets, particularly the emergence of de
facto monopolies and supply risks. Finally, it will also be important to understand the implications
of procurement structure and design for biosimilar market sustainability, especially with regard to
how the procurement level (national vs. subnational), market size, number of awarded contracts
(and market share awarded), and tender criteria affect market sustainability.

There is currently very limited published evidence available to support detailed arguments in
the three priority areas described above, largely because there are limited data with which to conduct
analyses. Biosimilar markets are still relatively new in Europe, which means that the available data
relate to limited time periods and newly emerging trends that may be expected to mature over time.
Further, the currently available data (e.g., on supply shortages of biosimilars) are kept at the national
level; this allows cross-country comparisons but poses a challenge for pan-European analysis. It is
therefore recommended that any further research begins with a scoping phase, in which the available
data are reviewed in detail to assess their suitability for the proposed purpose. Further research would
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also benefit from a more quantifiable approach to the sustainability framework, allowing us to measure
the extent to which a biosimilar market in a specific jurisdiction can be effectively maintained.

Collaboration with stakeholders to develop principles for biosimilar procurement may be progressed
in tandem with further research. The objective of establishing processes is to ensure that the concerns of
all stakeholders—patients, physicians, pharmacists, payers, policy advisers, and manufacturers—are
considered in procurement design. In the absence of evidence, open communication and collaboration
between stakeholders may provide the necessary information that procurement decision makers need
to prevent risks to biosimilar market sustainability from materializing.

This Delphi process involved a limited number of stakeholders and, as with any Delphi exercise,
may also be biased by those who chose to participate [31]. For example, a number of issues were not
considered such as the evolution of the biosimilar production process over time. However, the process
encompassed evidence from a broad review of available literature and covered a broad range of
stakeholder perspectives. Despite a rigorous approach, the findings of the SLR indicated that there
was an absence of consistent, comprehensive information about drug shortages (specifically biosimilar
shortages) and the costs of switching to biosimilars in Europe; these gaps exacerbate a lack of evidence
regarding the impact of different tender models for savings, sustainable competition, and supply
risk. The panel identified eight key papers (Appendix C), some of which were not identified by
the SLR. The consensus reached by the Delphi process provides further direction for future research
into, and implementation of, potential strategies to support these different aspects of sustainability.

5. Conclusions

A sustainable biologics market including biosimilars is essential for ensuring that health
care savings are maintained into the future, both for existing molecules and those approaching
a loss of exclusivity. This Delphi approach resulted in a consensus definition of biosimilar market
sustainability in Europe, specified the components of a sustainable biosimilar market, and identified
key drivers and risks to sustainability. Crucially, participants in the Delphi process highlighted the need
for multistakeholder collaboration in designing policy and practice relating to biosimilars (including
procurement). Further research is required alongside stakeholder collaboration to inform biosimilar
policy and practice in alignment with the principles identified in this Delphi process. Failure to
care for biosimilar market sustainability may impoverish the biosimilar development and offerings,
eventually leading to increased cost for health care systems and patients, with fewer resources
for innovation.
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Appendix A

Table Al. Brainstorming questionnaire (Delphi process stage 1).

Define a sustainable biosimilar market in Europe from your perspective.

. What does a sustainable biosimilar market look like?
° Provide up to five key points

II.  What factors contribute to, or create a risk to, biosimilar market sustainability?
e  How important are each of these factors in achieving sustainability?
e Provide up to five key points and indicate how important they are to you (low/moderate/high)
III. How have biosimilars contributed to the sustainability of health care system(s)?
e Are you aware of any specific, direct benefits from biosimilars entering the market?
Appendix B

Additional records 1dentified through

Records identified through other sources (#=28)
database searching : X
(=1227) + Grey literature websites (7=22)

+ Secondary sources (1#=6)

Records after duplicates removed

(n=1091)
Records screened Records excluded
(n=1091) (n=835)
Full-text articles assessed for eligibility Full-text articles (7=220)
(n=256) ' '

+ Nonbiologic/biosimilar (#=2)
* No outcome of interest (n=161)
s Review/SLR (n=45)

. . o . + Non-E =2
Studies included in qualitative synthesis on-European country (=2)

(n=36) * Non-English publication (#=0)
+ Pre-2008 (n=1)
. g, ey,
. Q3(n=8) . Mal study (#=0)
Q2 and Q3 (n=1) + Duplicate (n=8)

Figure Al. PRISMA Flow Diagram. RCT, randomized controlled trial. SLR, systematic literature review.
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Appendix C

Table A2. Key literature identified during brainstorming (Delphi process stage 1).

Topic Source References
Savings -
(implications for health system . Systematic hte.r.a ture Vulto A, et al. (2019) [18]
sustainability) review/targeted additional search

Sustainable competition

Systematic literature review

Mestre-Ferrandiz J, et al. (2016) [16]
Dave CV, et al. (2017) [25]
Dave CV, et al. (2018) [26]

Access and pricing

Targeted additional search

Moorkens E, et al. (2017) [17]
Kawalec P, et al. (2017) [27]

Review of tender documents

Procurement/purchasing

(2018)

Vulto A, et al. (2019) [18]

Patient safety/use

Targeted additional search

Tabernero J, et al. (2016) [4]
EULAR PARE (2018) [3]

Appendix D

Table A3. Themes and statements (Delphi process stage 2).

Presence of multiple suppliers on an ongoing

basis—although there is no “correct” number of suppliers

Biosimilars offer choice and are an important
savings opportunity that can benefit the health
care system broadly

Competition that is effective in reducing prices
for biologics/biosimilars to a sustainable level

The presence of multiple suppliers offers
benefits (with some trade-offs)

Shared decision making with payer, pharmacist,
physician, and patients around biosimilar use

Competition offers benefits (with
some trade-offs)

Reliable supply of biosimilars that meet appropriate

standards for quality

Effective implementation is necessary
for sustainability

Stability in procurement structure and approach

Excessive levels of competition have potential
to be detrimental to the future of competition in
biosimilars markets

References
1.
reports/biosimilars-market (accessed on 13 May 2020).
2.
3.

Avoidance of price erosion that leads to market exit
and the emergence of monopolies or the consolidation

of suppliers

The level at which procurement happens has
consequences for the number of manufacturers
in the market—national versus sub-national

Market Data Forecast. Biosimilars Market. Available online: https://www.marketdataforecast.com/market-

Technavio. Global Biosimilars Market 2018-2022. Available online: https://www.technavio.com/report/

global-biosimilars-market-analysis-share-2018?tnplus (accessed on 13 May 2020).

EULAR (European League Against Rheumatism) Standing Committee of People with Arthritis/Rheumatism

in Europe (PARE). Biosimilars—Position Paper. Updating Position Statement from the European League

against Rheumatism (EULAR) Standing Committee of People with Arthritis/Rheumatism in Europe (PARE).
Available online: https://www.eular.org/myUploadData/files/biosimilars_paper_updated_2018_09_14_dw.

pdf (accessed on 13 May 2020).
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Abstract: Slow uptake of biosimilars in some regions is often attributed to a lack of knowledge
combined with concerns about safety and efficacy. To alleviate physician and patient apprehensions,
regulatory reviews from four major regulatory authorities (RAs) (European Medicines Agency, US
Food and Drug Administration, Health Canada, and Japan Pharmaceuticals and Medical Devices
Authority) across a portfolio of eight biosimilars were analyzed to provide insight into RA review
focus and approach. RA queries were evaluated in an unbiased and systematic manner by major
classification (Chemistry, Manufacturing and Controls [CMC], nonclinical, clinical or regulatory) and
then via detailed sub-classification. There was a consistent, predominant focus on CMC from all
RAs. The review focus based on sub-classification of clinical and regulatory queries was influenced
by molecular complexity, with significant differences between categories (monoclonal antibody or
protein) in the distribution of query topics; specifically, bioanalytical (p = 0.023), comparative safety
and efficacy (p = 0.023), and statutory (including the justification of extrapolation) (p = 0.00033). Each
biosimilar had a distinct distribution of clinical query topics, tailored to product-specific data. This
analysis elucidated areas of heightened RA interest, and validated their application of regulatory
science in the evaluation of biosimilar safety and efficacy.

Keywords: biosimilars; regulatory; review; approval; clinical; queries; regulatory science

1. Introduction

Biosimilars represent an increasingly important option in the delivery of high-quality
treatments for patients and offer the potential to address one of the greatest access con-
straints to biologics globally, namely price [1-3]. Since the first biosimilar was approved
in 2006 by the European Medicines Agency (EMA) a dedicated regulatory framework for
such products has spread rapidly across the world, with biosimilar-specific regulatory
paradigms currently established in over 20 countries [4].

The requirement to establish dedicated biosimilar-specific regulatory paradigms by
regulatory authorities (RAs) is well documented and is necessary since biosimilars cannot
be safely regulated by the pathway used for typical ‘small molecule’ generic drugs [5,6].
The inherent variation of biological systems means that biosimilars cannot be manufac-
tured to be identical to the originator biologic reference product (i.e., reference product)
but are instead structurally and functionally “highly similar” [7]. Building and expanding
on scientific principles and methodologies established for novel biologics (i.e., concepts
outlined in the International Council for Harmonisation Q5E [8]), the EMA issued the first
dedicated biosimilar-specific guidance in 2005. This was followed by the World Health
Organization (2009), The Japanese Ministry of Health, Labour and Welfare (2009), Health
Canada (HC) (2010) and the US Food and Drug Administration (FDA) (2012) (Initial draft
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overarching guidance was published in 2012; final guidance was published in 2018). Al-
though developed at different times, these guidances share the same fundamental scientific
approach to establishing biosimilarity [9,10]. Major regulators such as the FDA, EMA,
HC, and the Pharmaceuticals and Medical Devices Authority (PMDA) have leveraged
cross-communication, such as health authority cluster meetings, in order to share learning
and foster greater consistency, due to the rapid pace at which the regulatory science has
evolved [11].

The concept of biosimilar development is underpinned by both established scientific
knowledge and the application of regulatory science during the assessment by RAs [11,12].
The extent and type of the data required, and the studies conducted during biosimilar
development, to meet the regulatory requirements for biosimilarity differ from those
required for novel biologics, both in their design and the relative emphasis of contributing
parts (Figure 1) [13-15]. RAs also have discretion, as per their respective regulatory
guidelines, to determine whether some nonclinical and clinical studies are not required;
for example, animal studies may be conducted if residual uncertainties remain following
the analytical assessment that need to be resolved prior to conducting a comparative clinical
trial [16-18].

In biosimilar development, the intent of all studies is to detect differences
between a proposed biosimilar and its reference product, not demonstrate

de novo clinical benefit

RA submission content I

Clinical studies (phases I-ll): in all
indications to establish safe,
efficacious dosing. Also includes
PK/PD and immunogenicity

Nonclinical studies: establish safety

CMC: target product safety, identity,
quality, purity, consistency and strength

Regulatory: novel product information

RA submission content

Comparative clinical studies
» Safety and efficacy
» PK/PD
» Immunogenicity

Clinical studies
» Safety and efficacy
» PK/PD
» Immunogenicity

Comparative clinical: biosimilar and reference
product comparative studies including PK/PD

- and, in one key indication, comparative safety,
immunogenicity, and efficacy

A

- - -

Phan'naceumzal
quality studies

Comparative
____nonclinical studies

Comparative quality studies

Nonclinical: biosimilar and reference product
CMC: product safety, identity, quality, purity
consistency and strength, additional extensive
analytical (structural and functional) comparison
between biosimilar and reference product?

Y

Ph armaceutical
quahl studies

Regulatory: biosimilar application including
selection of reference product, justification of
extrapolation

Regulatory statutory
requirements

Regulatory slatutory
requirements
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Figure 1. Development Aim and Impact on Regulatory Information for Novel Biologics and Biosimilars (Adapted from
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The demonstration of similarity is first and foremost required at a molecular level,
by the application of a number of in vitro analytical techniques [19]. These analytical
studies are extensive and form the foundation for establishing similarity [13,16,20]. Hence,
biosimilar development is focused on the production of a similar molecule to the refer-
ence product, analytical (in vitro) assessments that support demonstration of similarity,
and manufacturing controls that ensure similarity is maintained [17]. All of these aspects
are complemented by a targeted clinical study, sensitive enough with regard to the design,
conduct, endpoints and/or population to detect differences should they exist with the
reference product [21]. Demonstration of biosimilarity is based on careful consideration of
the totality of the information provided [13].

The biosimilar developer can seek approval of their product for other authorized
indications of the reference product via extrapolation of similarity. This is a scientific and
regulatory principle that is applied without the need to conduct a comparative clinical study
in the extrapolated disease indication(s) [22]. Without this facility, biosimilar development
would not follow an abbreviated pathway [23]. Extrapolation of efficacy and safety data
from one indication to another is not a given; it must be thoroughly scientifically justified,
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based on data that indicates certain properties of the originator, such as the mechanism of
action, PK and immunogenicity, are consistent between the indications [24].

Despite many biosimilars now approved by the EMA [25] and a growing number of
biosimilars authorized by the FDA [26], barriers remain to their adoption and use in clinical
practice, driven by several issues, including concerns among healthcare providers and
patients over their safety and effectiveness [27]. These reservations suggest that gaps may
exist between the extent of the evidence required for biosimilars to gain RA approval and
the evidence needed to achieve wider acceptance and use by physicians and patients [28].
When the development components and supporting data of a novel biologic and biosimilar
are compared (Figure 1), the unique aspects of biosimilar development are revealed as one
potential root cause of this gap. The use of an expanded analytical assessment, together
with targeted clinical data obtained in a sufficiently sensitive patient population (with
justification of extrapolation for additional indications), in place of the more extensive
clinical data required for novel biologics, is the foundation of biosimilarity and of the
scientific benefit-risk considerations applied by RAs [11].

Pfizer has established a portfolio of biosimilars, which differ in their molecular com-
plexity and span disease indications in inflammation and oncology (including supportive
care). Proactive engagement with RAs occurred throughout each product’s development
(via advice procedures) to ensure alignment with expectations and requirements. The RA
advice from multiple agencies was incorporated into the respective product’s development
to inform a global development strategy. This permitted a global dossier preparation and
submission approach, whereby the same data for each biosimilar were used to support all
submissions (with the inclusion of additional/alternative data to meet a limited number
of country-specific requirements). This strategy, and the breadth and extent of regulatory
submissions, provides a unique opportunity to analyze the focus of RA review and gain an
understanding of the approaches applied by different regulatory bodies in ensuring the
requirements for biosimilarity are met. We conducted an analysis of the queries received
from multiple RAs in response to license applications for this portfolio of biosimilars.
We aimed to bring a greater awareness and appreciation of the RA approach, scientific
consistency, and reviewer focus during biosimilar review, to increase confidence in the
safety and effectiveness of biosimilars amongst physicians and patients [29].

2. Results

A total of 2438 queries were received from the FDA, EMA, PMDA, and HC in relation
to 21 applications for the eight biosimilars. Except for two queries relating to legal matters
received from the PMDA, all other queries were retained and included in the analysis.

CMC was the largest category of query assignments received from the FDA (83%),
EMA (66%) and PMDA (58%). For HC, 41% of queries were assigned to CMC, which
were comparable in number to those assigned to the regulatory category (Figure 2). CMC
queries encompassed data supporting the comprehensive in vitro comparative analysis
of the biosimilar and its reference product, as well as manufacturing details and quality
control aspects, while those assigned to the regulatory category included those focused
on the relevance of the reference product, justification of extrapolation of indications, and
labeling topics. Nonclinical queries, which related to the limited in vivo studies required,
comprised 0.3% or fewer of the overall number of queries received from each RA.

A main focus on CMC-related information was also reflected in the queries associated
with the individual biosimilars received from the FDA, EMA and PMDA, which was
maintained throughout the duration of review period covered by the first and most recent
biosimilar to be authorized (Figure 3A-C). Emphasis on the regulatory classification by
HC was apparent across all four biosimilars (Figure 3D). Closer evaluation of the queries
assigned to this category for HC found that the majority (90%) were related solely to
labeling, with CMC queries representing 65% of the overall share when labeling queries
were not included. In contrast, both the FDA and EMA directed the lowest proportion of
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queries towards regulatory topics, comprising 5% and 3%, respectively, of the total queries
received from each RA (Figure 2), irrespective of the particular biosimilar (Figure 3A,B).

100 4 ECMC
M Nondlinical

80 1 Regulatory
—_ M Clinical
SR
2
8 40
o

FDA? EMAP PMDA® HCe¢
Regulatory agency

Figure 2. Regulatory Agency Queries Overall (FDA [n = 1397]), EMA [n = 791], PMDA [n = 608],
and HC [n = 640]) by Major Classification. CMC, Chemistry, Manufacturing and Controls; EMA,
European Medicines Agency; FDA, US Food and Drug Administration; HC, Health Canada; PMDA,
Pharmaceuticals and Medical Devices Agency. Number of biosimilars: * n =8, by=5¢cn=4
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Figure 3. Major Classification Queries by Biosimilar across the (A) FDA (n = 1397), (B) EMA (n = 791), (C) PMDA (n = 608),
and (D) HC (n = 640). CMC, Chemistry, Manufacturing and Controls; EMA, European Medicines Agency; FDA, US Food
and Drug Administration; HC, Health Canada; PMDA, Pharmaceuticals and Medical Devices Agency.
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For the three biosimilars that were assessed by all four RAs (Figure 3A-D), the analysis
found a high focus on CMC topics (PF-trastuzumab [Trazimera "], 25-86% of queries; PF-
bevacizumab [Zirabev'"], 38-86%; and PF-rituximab, 59-81%). While the FDA raised the
highest number of queries overall for each biosimilar, the proportions of queries assigned to
the clinical (1-23%) and regulatory (2-30%) categories were relatively low across products
with respect to the proportion of CMC queries (67-92%). CMC also represented the
most frequent category of queries received from the EMA, with the proportion overall
(Figure 2) and by individual product being relatively lower than that seen for the FDA.
Amongst the three biosimilars assessed by both RAs, the proportions of CMC queries for
PF-bevacizumab were the same for the FDA and the EMA (86%).

2.1. CMC Category

Analysis of the CMC queries revealed that the RAs showed a consistent focus on
specific aspects, irrespective of molecular complexity or therapy area (Figure 4). The FDA
and EMA showed a consistently high focus on both drug substance (DS) (31-54% and
37-69%, respectively) and drug product (DP) content (38-51% and 22—47%, respectively) to
a greater extent than analytical similarity (aspects regarding manufacturing and testing
control were highly consistently in their inclusion). The FDA were uniquely interested in
DP shipping validation information as part of their focus on DP control. Queries related
to facilities/good manufacturing practices (GMP) represented <10% (0-3% and 1-7%,
respectively) of the overall CMC queries for any individual biosimilar across both the FDA
and EMA (Figure 4A,B). In contrast, the queries related to facilities/ GMP represented
a far higher share of the CMC queries arising from PMDA review of four biosimilars
(19-36%) (Figure 4C). Neither the EMA nor the PMDA conducted on-site inspections of
manufacturing facilities as part of their review process, in contrast to the approach applied
by the FDA and HC. Compared with the other RAs a higher proportion of queries related
to DP were received from HC (38-80%), with between 23% and 70% of these being related
to sample testing questions (namely detailed queries on how to conduct the analytical
methods as well as data interpretation) across the biosimilars assessed. Analytical similarity
was generally the least frequent CMC category amongst the HC (0-9%) and PMDA queries
(2-3%). Extensive in vitro functional data was submitted and categorized under analytical
similarity, which always received close attention by all RAs especially when it related to
the product mechanism of action.

2.2. Clinical and Regulatory Sub-Classification

On sub-classification of the clinical and regulatory queries by RA assigned in the
major classification, queries from the FDA and EMA were more focused on bioanalytical
aspects than on PK/PD or immunogenicity. A high proportion of those received from HC
were assigned to labeling (62%), compared with 29% and 24% on this topic amongst those
received from the PMDA and FDA, respectively (Figure 5). Labeling represented <5% of
the clinical and regulatory queries received from the EMA. The apparent focus on labeling
queries by HC and PMDA was further assessed to identify the share of queries directed
towards the presentation of specific biosimilar data in the product label and monograph,
or non-data-related queries (including formatting, use of reference product trade name
vs. international nonproprietary name vs. biosimilar trade name, etc.). The majority of
HC labeling queries were not related to the presentation of biosimilar-specific data in the
product label, but on non-data-related queries, with 89% of labeling queries being focused
on formatting (Supplementary Figure S1). Likewise, the PMDA reviews overall had only
1 out of 68 (1.5%) labeling queries directed towards biosimilar-specific content, with that
query being editorial in nature.
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There was no clear focus on any specific clinical and regulatory sub-category when
assessing the queries by biosimilar product for the FDA and EMA (Figure 6A,B). Results
of the analysis appeared to reflect that safety /risk management plan (RMP) and labeling
topics were of consistent interest to PMDA, with the former category comprising 37%
of clinical and regulatory queries overall (Figure 6C). The highest frequency of label
queries was observed with HC reviews (Figure 6D) comprising 62% of those received
across all biosimilars submitted to this RA. Queries directed towards pharmacokinetic
(PK)/pharmacodynamic (PD) data were relatively low across all four RAs (Figure 6A-D)
and biosimilar products, ranging from 2% to 11%, while bioanalytical assays used to
derive the clinical data, comprised 27% and 22% of the clinical and regulatory queries
received from the FDA and EMA, respectively (Figure 6A,B). For the three biosimilars (PF-
trastuzumab, PF-bevacizumab and PF-rituximab) assessed by all four RAs, each authority
raised a different composition of queries on the clinical and regulatory content when
presented with essentially the same data (Figure 6A-D).
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Figure 6. Sub-Classification of Regulatory (Including Labeling) and Clinical Queries by Biosimilar from the (A) FDA
(n = 235), (B) EMA (n = 265), (C) PMDA (n = 251), and (D) HC (n = 377). CSE, comparative safety and efficacy; EMA,
European Medicines Agency; FDA, US Food and Drug Administration; HC, Health Canada; PK, pharmacokinetic; PMDA,
Pharmaceuticals and Medical Devices Agency; RMP, risk-management plan.

As indicated in Table 1, the eight biosimilars assessed in this analysis differ in their
molecular complexity, which is reflected in their distinct development programs and the
data accumulated to support their regulatory approval. They are approved for specific
indications within oncology (including supportive care) and inflammatory disease. PF-
rituximab is approved for disease indications in both therapy areas.
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Table 1. Biosimilars and Approval Dates.

Biosimilar Regulatory Agency, Approval Date Reference
Product, Trade Molecule Therapy
Product NN (Trade Name), FDA EMA PMDA HC Name (INN) ~ Complexity Area
US/RoW
filgrastim-aafi
PF- (Nivestym®)/ e 4 : Neupogen® .
filgrastim filgrastim 20 July 2018 8 June 2010 20 April 2020 (filgrastim) Protein Oncology
(Nivestim) @
PF-epoetin epoetin alfa-epbx 15 May 2018 —d —d —d Epogen®/Procrit?® Protein Oncology
(Retacrit®) (epoetin alfa)
3 . epoetin zeta d 18 December 4 4 Epogen®/Procrit® .
PF-epoetin (Retacrit®) ® - 2007 ¢ - - (epoetin alfa) Protein Oncology
. Oncology,
rituximab-pvvr/ . ® .
e rituximab 23July2019  1April2op0  20September g0y 909 Rituxan MAb inflamma-
(Ruxience™) (rituximab) ion
trastuzumab- i
PE- 21 September 15 August Herceptin®
/trastuzumab 11 March 2019 26 July 2018 p g P MADb Oncolo,
trastuzumab qy}(flgrazimeram) July 2018 2019 (trastuzumab) &Y
bevacizumab- - ®
bevag;mab bvz?ébexéaciﬂ})mab 28 June 2019 14 er(l)alr;ary 18 June 2019 14 June 2019 (beé;?iszirrlnab) MAb Oncology
irabev
filgrastim-
PF- Pestl st . 20 November Neulasta® .
X : apgf/pegfilgrastim 11 June 2020 —d —d . . Protein Oncology
pegfilgrastim (Nyvepria™) 2020 (pegfilgrastim)
adalimumab-afzb o
PF- (Abrilada™)/ 18 November 13 February d d Humira :
adalimumab adalimumab 2019 2020 - - (adalimumab) MAb Inflammation
(Amsparity) ¢
infliximab-
PF- i 13 December . £ d Remicade® ;
infliximab qbtxé ;r;ffil;:[l)mab 2017 Divested 2 July 2018 — (infliximab) MAb Inflammation

2 Known the US as Nivestym® and in the RoW as Nivestim. ? Known in the US and in the RoW as Retacrit®, with the products designated
by the INN’s epoetin alfa-epbx and epoetin zeta, respectively. ¢ Known as Abrilada™ in the US and as Amsparity in the EU. 4 Not all
biosimilars have been submitted in all domains. Some applications are ongoing. ¢ Excluded from the analysis as the reference product was
developed to include several different aspects in the US and EU (e.g., strength and presentation). f Licensing by the EMA was divested by
Pfizer in February 2016. & Market authorization for reference epoetin alfa is held by two companies (Epogen®; Amgen Inc., Thousand Oaks,
CA, USA and Procrit®; Janssen Products, LP, Horsham, PA, USA). h Approved for the inflammatory disease indications of granulomatosis
with polyangiitis and microscopic polyangiitis in the US; not approved for rheumatoid arthritis in the US. EMA, European Medicines
Agency; FDA, US Food and Drug Administration; HC, Health Canada; INN, international nonproprietary name; MAb, monoclonal
antibody; PMDA, Pharmaceuticals and Medical Devices Authority; RoW, Rest of the World.

Across all RAs, neither therapy area [x? (3, n = 1623) = 1.12, p = 0.78] nor molecular
complexity [x2 (3, n = 3436) = 2.14, p = 0.54] was found to have a significant relationship
with major classification category (Supplementary Figure S2A). The relationship between
therapy area and clinical and regulatory sub-classification was also found to be not signifi-
cant [x? (6, n = 277) = 0.31, p = 1.0]. On the other hand, a chi-square test of independence
performed to examine the relationship between molecular complexity and clinical and
regulatory sub-classification (Supplementary Figure S2B) found the relationship between
these variables to be significant [x? (6, n = 1128) = 12.62, p = 0.049]. Assessment of the
individual clinical and regulatory sub-classifications confirmed that comparative safety
and efficacy (CSE) [x% (1, n =1128) = 5.13, p = 0.023], bioanalytical [x% (1,n=1128) = 5.11,
p = 0.023], and statutory [x? (1, n = 1128) = 12.88, p = 0.00033] query sub-classifications each
demonstrated significant relationships with molecular complexity.

3. Discussion

In line with the foundational role analytical data plays in the biosimilar development
pathway;, this analysis established there was a consistently high focus by all RAs on CMC
information across all biosimilars, irrespective of their molecular complexity or therapy
area (Figure 2).

Analysis of the assignment of queries to CMC categories showed RAs were all highly
focused on aspects related to the DS and/or DP including manufacturing/testing controls
reflecting the interdependence of this content with analytical similarity. The DS and
DP content includes the controls upon which analytical similarity is based; the level of
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interest by RAs may stem from their aim to establish sufficient rigor will be applied by
the manufacturer in maintaining analytical similarity throughout product development.
The DS and DP content also includes the control measures to be applied to subsequent
commercial manufacturing of the approved biosimilar, and again, review focus on this
aspect would ensure similarity should be maintained in the future. The content of the
DS and DP release specifications was an area of focus for all RAs, although the attributes
and expectations were not identical. Despite the different queries received, the RA intent
was clearly to ensure analytical similarity was measured and controlled to meet high
expectations.

From the sub-classification of the clinical and regulatory queries there was a relatively
greater focus on bioanalytical than on PK/PD or immunogenicity aspects by the FDA
and EMA compared with the other RAs. This review approach was applied across all
submitted products but not at consistent levels, suggesting it may have been influenced
by individual reviewer preference. However, it should be noted that interrogation of the
bioanalytical methods by reviewers can be considered an indirect assessment of the validity
of the clinical (i.e., PK/PD or immunogenicity) data and this approach may be reflected in
the findings for the FDA and EMA. During review, HC typically request visibility of FDA
and EMA queries, if available, which may allow them to focus their review elsewhere on
elements related to national regulatory (labeling) requirements. In the present analysis,
based on the CMC categorization, the PMDA and HC both issued a higher proportion
of queries related to facilities/ GMP, compared with FDA and EMA, which is most likely
due to differences in approval procedures rather than fundamental differences in GMP
expectations. Both the FDA and HC review procedures can include site inspections; this
only occurs during EMA and PMDA application assessments if a site has not previously
been inspected within an acceptable time frame. HC was the only RA of the four covered in
this analysis that routinely conducted sample testing as part of their review, which required
DP samples and information on the analytical testing method to be provided. The high
proportion of DP-related queries issued by HC amongst the CMC categorization across
biosimilars could be attributed to sample testing activities, including those related to the
transfer of analytical testing methods.

One area that received little attention from the RAs was nonclinical information,
comprising <0.3% of queries in our analysis, which is consistent with the less significant
role such studies play in biosimilar development compared with a novel biologic. It also
supports the ongoing regulatory focus on the principle of the 3Rs (Reduce, Replace, Refine)
that has been applied in updates to the earlier biosimilar guidance in some regions [16].
The low number of nonclinical queries received from the RAs that require animal studies
(i.e., FDA, PMDA) supports the view that little or no nonclinical information should be
necessary for demonstrating biosimilarity [30].

The proportion of clinical queries overall was low compared with requests for CMC
information. Differences in the distribution of CMC and clinical queries between RAs is not
unexpected and may reflect the experience of the RA authority or reviewer with biosimilars,
their expectations, and/or discrete approach to reviewing data. Analysis of the query topics
within the clinical sub-classification demonstrated alignment in the focus of the reviews
and the principles of the scientific guidance for biosimilars across all four RAs (Figure 1).
Analysis of the distribution of clinical queries following sub-classification revealed that
the RA questions were tailored to individual biosimilars. Moreover, no prescribed review
approach was evident from any of the RAs, with a different composition and distribution
of queries being received on clinical topics for each biosimilar. Based on sub-classification
of the clinical queries, there was no evidence that the tailored RA review approach was
influenced by the therapy area (oncology or inflammation) of the biosimilar. However,
the molecular complexity of the biosimilar showed significant association with queries sub-
classified to bioanalytical, CSE, and statutory topics (which encompassed biosimilar-specific
requirements, including the justification of reference product selection and extrapolation of
indications).
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Amongst the clinical and regulatory queries following sub-classification, a relatively
low proportion were directed towards PK/PD data for all four RAs (Figure 6A-D). This
finding was somewhat surprising since comparative PK studies are considered a key com-
ponent of biosimilar development, due to their role in addressing residual uncertainties
arising from the analytical assessment and in establishing there will be no clinically mean-
ingful differences between the proposed biosimilar and reference product. They are also key
to guiding the requirement for, and nature of, subsequent comparative clinical studies [31].
The proportion of PK/PD queries was unaffected whether the study was conducted in
patients (such as for PF-rituximab [32]) or in healthy subjects (PF-infliximab [Ixifi"™] [33],
PF-epoetin [34,35], PF-filgrastim [36], PF-trastuzumab [37], PF-bevacizumab [38], PF-
adalimumab [Abrilada™ / Amsparity] [39], PF-pegfilgrastim [Nyvepria'"] [40]). The gener-
ally low focus on PK information across RAs may reflect the proactive engagement of the
applicant with the relevant RA during the study design process, the transparency of the
data disclosure and interpretation. The approach to review of the clinical information was
often two-pronged; indirect, via queries related to bioanalytical assays that supported the
clinical study conclusions (PK/PD, CSE, and immunogenicity), and direct, with questions
focused on the clinical data. In particular, the FDA and EMA appeared to favor focusing
on bioanalytical assays as an indirect assessment tool to complement assessment of the
data generated in clinical studies (PK/PD, CSE, and immunogenicity) (Figure 5). In the
case of the FDA this included routinely requesting internal method validation reports and
sample management records.

In general, neither the EMA nor the FDA allow inclusion of clinical data for the
biosimilar on the product label, but instead use the data already provided in the reference
product label [41,42]. In contrast, the PMDA and HC permit certain data for the biosimilar
generated in comparative clinical trials to be included in the label [43,44]. It might be
expected that these differences between RAs in relation to inclusion of data in the product
label would be reflected in the distribution of the labeling and statutory topics following
sub-classification of the regulatory and clinical queries. While our analysis found that both
HC and the PMDA placed a greater focus on labeling queries compared with the FDA and
EMA, in-depth analysis of their labeling questions determined that biosimilar data-related
queries comprised only 11% and 2% of the overall labeling queries received from HC and
the PMDA, respectively. This suggests that there may be opportunity for RAs to provide
more operationally focused labeling guidance for biosimilars to reduce their effort and
resources on raising queries on this topic.

The biosimilar guidance and regulatory requirements for the four RAs covered by
this analysis were largely aligned, with only minimal divergence to meet country-specific
content requirements. This allowed for submission of consistent content across the different
RAs. Each RA showed a broadly similar approach in implementing their guidance, which
was evident in their high focus on CMC content (ranging, on average from 41-83%),
minimal nonclinical queries (<0.3%), and between 17% and 59% of queries directed to
clinical and regulatory topics combined. Comparison of the clinical and regulatory sub-
classification queries of the three biosimilars assessed by all four RAs suggested a tailored
approach to their review, focused on different topics and with varying frequency across RAs
for each biosimilar. Despite aligned guidance and shared high-level expectations across
RAs on biosimilar development, the differences in the review focus highlighted here may
reflect RA-specific guidance implementation approaches with regard to sub-classification
content. For the biosimilars assessed by more than one RA, while their review decision
was the same, with approval granted for all requested indications via the justification of
extrapolation, their approach to data review and assessment of benefit-risk differed. No
common review strategy was observed across the four RAs; however, the approach for
each RA reflected a robust assessment of data, and the justification of that data to support
biosimilarity and extrapolation of indications. Interestingly, while the RAs were equally
effective, the level of review of the sub-classification topics may reflect their differing
implementation of the biosimilarity concept.
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The biosimilars assessed in this analysis formed a single portfolio of products de-
veloped following a global strategy, guided by proactive RA engagement, whereby the
same data for each biosimilar were used to support all submissions. Our analysis revealed
that the RAs do not have a pre-set approach to data review and their focus is influenced
by the individual submission data per product. Although we applied the same global
development strategies, the data provided was unique to each product. Therefore, it is
anticipated that when assessing other biosimilars of the same reference products covered
in our analysis, RAs will focus on the same topics (according to the classification and
categorization system used here).

Not all biosimilars were submitted to all RAs. The data submitted to the RAs reflected
product-specific information and the particular studies conducted during the biosimilar
development program (e.g., comparative PK/PD and immunogenicity for PF-filgrastim
and PF-pegfilgrastim were derived from studies conducted in healthy volunteers, in lieu
of CSE; data for delivery by autoinjector formed part of the submission package for PF-
adalimumab).

The volume of queries served solely as a proxy measure of areas of the biosimilar
product dossier that received attention by the RAs. It was not possible to weight the queries
to reflect the importance of the questions to the regulators or the complexity of the response
required.

4. Materials and Methods

From 2017 to November 2020, 21 regulatory submissions for market authorization
were undertaken for eight biosimilars in one or more of the major domains comprising
the USA, EU, Japan, or Canada, in advance of cascading to further submissions globally.
Contemporaneous submissions of the same data content for each biosimilar allows compar-
ison of the review approaches between four RAs: US FDA, EMA, PMDA, and HC. These
RAs were selected due to the consistency of their biosimilar guidance and their regulatory
requirements, as well as the leading role their guidance has played in shaping regulatory
expectations in other countries.

Details of the biosimilars included are provided in Table 1, together with the approval
dates in these four RA domains. To ensure comparisons were based on consistent submis-
sion content and time frame, EMA approvals of the filgrastim (PF-filgrastim; Nivestim) and
epoetin (PF-epoetin: Retacrit®) biosimilars in 2010 and 2007, respectively, were excluded
from this analysis. The reference products, Neupogen® and Epogen®/Procrit®, respec-
tively, were developed to include several different aspects in the US and EU (e.g., strength
and presentation), and the biosimilars were developed to align with the EMA-approved
reference products. As a result, the differences in submission information between EU and
US meant that direct comparison could not be made.

Queries received during the course of review of all eight biosimilars by the four
RAs were collated and each was categorized retrospectively by the authors using the
methods of classification outlined below. Any uncertainties in category assignments were
resolved by author calibration meetings. In instances where a query included subsidiary
questions (e.g., query X, parts i-v) the main query and subsidiary components were counted
separately. In some cases, a query related to a single topic, while others covered multiple
topics (e.g., one CMC query could have included aspects that related to both DS and DP).
In such instances, a single question could be assigned to more than one sub-classification
category.

4.1. Major Classification

Initially, queries were assigned to one of four major categories: CMC, nonclinical,
clinical, and regulatory (encompassing all statutory requirements such as labeling and
justification of extrapolation of indications) (Table 2). The relative frequencies of each
category were determined as a percentage of the overall number of queries received from
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each RA and for each biosimilar. There were relatively few queries assigned to the non-
clinical category. Therefore, queries assigned to this category were not sub-classified further.

Table 2. Query Classification and Category Assignment Criteria.

Classification Level

Category (Assignment Criteria)

CMC (all aspects of drug substance
[DS] and drug product [DP]
manufacturing, testing, control
and analytical similarity [including
in vitro functional analysis])

Major

Regulatory (statutory
requirements of the
submission including

Clinical (all clinical studies

Nonclinical (in vivo - ‘ L
including PK/PD studies

animal studies and

comparative in healthy volunteers or prescribing information,
toxicokinetics patients, comparative selection of reference
between biosimilar safety and efficacy, where product, justification of
and reference appropriate, and extrapolation, and
product) immunogenicity) regulatory

procedural topics)

DS (DS development, manufacture,
control, storage, transportation
and stability)

DP (DP development,
manufacture, control, storage,
transportation and stability,
including queries related to
product testing activities [e.g.,
product sample testing for HC])
Analytical similarity (analytical
similarity studies, data, and
interpretation [including in vitro
functional analysis])
GMP/Facility (GMP status of
facilities involved in the
development, manufacturing, and
testing of the DS and DP, including
queries issued following facility
inspections conducted as part of
an application (e.g., HC On-Site
Evaluation and FDA
pre-approval inspection)

Sub-classification

Bioanalytical (assays used to generate and assess clinical
data [all clinical studies]; this included the assay
development, validation/qualification, and sample
preparation across all clinical studies)

PK/PD (data derived from the comparative
PK/PD modeling)

Immunogenicity (immunogenicity information derived from
the clinical studies)

Comparative Safety and Efficacy (CSE) (comparative study,
generally conducted in only one clinical indication)
Safety/RMP (safety, including the RMP where applicable
[e.g., EMA, PMDA, HC] and pharmacovigilance)
Label/Monograph (product information [e.g., US PI, EU
SmPC, including the Canadian-specific product
monograph]) 2
Statutory (justification of extrapolation, reference product
selection, and general regulatory procedural topics
[e.g., trade name approval])

2 Queries received from HC and PMDA assigned to labeling/monograph sub-class were further subdivided by assignment to either data
(queries related to the presentation of biosimilar data from comparative clinical studies) or to format (queries related to label text and
unrelated to biosimilar clinical data). CMC, Chemistry, Manufacturing and Controls; EMA, European Medicines Agency; EU, European
Union; FDA, US Food and Drug Administration; GMP, good manufacturing practice(s); HC, Health Canada; PD, pharmacodynamic(s); PK,
pharmacokinetic(s); PMDA, Pharmaceuticals and Medical Devices Authority; RMP, risk management plan; SmPC, Summary of Product

Characteristics; US PI, United States Prescribing Information.

4.2. CMC Sub-Classification

All queries assigned to the CMC category in the major classification were further
assigned to four CMC categories according to the criteria in Table 2. Since individual CMC
queries may have not have been related to a single topic they could be assigned to more
than one CMC category. Relative frequencies of each topic were determined as a percentage
of the total volume of CMC queries by RA and by biosimilar.

4.3. Clinical and Regulatory Sub-Classification

All queries that were assigned to the clinical and regulatory categories in the major
classification were further sub-classified to one of seven categories according to the as-
signment criteria in Table 2. Relative frequencies of each category were determined as a
percentage of the total number of queries received from each RA.

Labeling queries received from HC and PMDA were further subdivided by assignment
to either ‘data’ (queries related to the presentation of biosimilar data from comparative
clinical studies) or ‘format” (queries related to label text and unrelated to biosimilar clini-
cal data).

4.4. Statistical Analysis

Chi-square tests of independence were performed between molecular complexity
(monoclonal antibody [MADb] or protein) and therapy area (oncology or inflammation)
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versus major query classification for each RA. The rituximab biosimilar (PF-rituximab;
Ruxience ") was included under inflammation and oncology therapy areas in this analysis
since it is approved for disease indications in both.

Chi-square tests of independence were also performed on the basis of molecular
complexity and query sub-classification, as well as on the basis of therapy area and query
sub-classification.

5. Conclusions

Analysis of the focus of the FDA, EMA, HC, and PMDA review of the biosimilars
described here gives an indication of the practical application of the regulatory science
underpinning the robust regulatory standards that exist in the countries and region served
by these RAs. The distinct distribution of queries received for three biosimilars assessed by
all four RAs may reflect a different approach in assessing benefit-risk, while still ultimately
reaching the same regulatory decision.

Analysis of the focus of RAs on specific query topics identified areas of heightened
interest and gave some insight as to their significance. When provided with essentially the
same data, aside from country-specific content, all four RAs focused primarily on CMC-
related topics, irrespective of the molecular complexity or therapy area of the biosimilar.
The level of focus on CMC information was consistent with the fundamental importance
of data in this domain to the demonstration of similarity, as the basis for extrapolation of
indications, and to the controls applied to biosimilar manufacturing and testing.

The clinical and regulatory data review was tailored and product-specific, irrespective
of therapy area, but the focus of the queries based on their sub-classification was signifi-
cantly associated with the category of molecular complexity. Nevertheless, the proportion
of queries on clinical topics overall was relatively low, confirming that the information
from clinical studies is deemed by RAs to be largely supportive in demonstrating biosimi-
larity. The greatest area of RA focus was consistently placed on the assessment of data that
represented the most sensitive information in the demonstration of biosimilarity, namely
CMC, and the justification for extrapolation of indications.

Supplementary Materials: The following are available online at https:/ /www.mdpi.com/article/
10.3390/ph14040306/s1, Figure S1: Sub-classification of Labeling and Monograph Queries for HC,
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Clinical Queries by Molecular Complexity for all RAs, Table S1: Relationship of therapy area and
molecular complexity with major classification, and clinical and regulatory sub-classification.
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Abstract: Regulatory approval of biosimilars predominantly relies on biosimilarity assessments
of quality attributes (QAs), particularly the potentially critical QAs (pCQAs) that may affect the
clinical profile. However, a limited understanding exists concerning how EU regulators reflect the
biosimilarity assessments of (pC)QAs in European public assessment reports (EPARs) by different
stakeholders. The type and extent of information on QAs and pCQAs in EPARs were evaluated
for seven adalimumab biosimilars. Seventy-seven QAs, including 31 pCQAs, were classified and
assessed for type (structural and functional attributes) and extent (biosimilarity interpretation and/or
test results) of information in EPARs. Reporting on the QAs (35-75%) varied between EPARs,
where the most emphasis was placed on pCQAs (65-87%). Functional attributes (54% QAs and 92%
pCQAs) were reported more frequently than structural attributes (8% QAs and 22% pCQAs). About
50% (4 structural and 12 functional attributes) of pCQAs were consistently reported in all EPARs.
Regulators often provided biosimilarity interpretation (QAs: 83% structural and 80% functional;
pCQAs: 81% structural and 78% functional) but rarely include test results (QAs: 1% structural and 9%
functional and pCQAs: 3% structural and 9% functional). Minor differences in structural attributes,
commonly in glycoforms and charge variants, were often observed in adalimumab biosimilars but
did not affect the functions and clinical profile. Despite the variability in reporting QAs in EPARs, the
minor observed differences were largely quantitative and not essentially meaningful for the overall
conclusion of biosimilarity of the seven adalimumab biosimilars.

Keywords: adalimumab; biosimilar; biosimilarity assessment; quality attributes (QAs); potentially
critical quality attributes (pCQAs); European public assessment reports (EPARs)

Highlights

e  Comparing adalimumab biosimilars at the level of quality attributes (QAs), as reported
in EPARs, showed that the reporting frequencies of QAs vary between biosimilars
compared with the same reference biological (Humira®).

e Regulators emphasized reporting of potentially critical QAs (pCQAs) in EPARs and
more consistently reported functional pCQAs because they are directly related to the
drug mechanisms of action and provide valuable information for clinical performance
and the extrapolation of indications.

e  Regulators often observed minor differences in structural attributes, most commonly
in glycoforms and charge variants, between the biosimilar and reference biological,
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though this had no effect on the functions and clinical profiles and did not preclude
biosimilarity.

e  Regulators provided a biosimilarity interpretation but rarely reported test results for
QAs in EPARs, impeding the interpretation by EPAR users.

1. Introduction

Biological drugs have become important treatment options for numerous diseases,
including cancer and inflammatory diseases [1]. After patent expiration of the reference
biologicals, biosimilars contribute to improved patient access to treatment due to competi-
tion, resulting in lower prices. Unlike small molecule drugs, biological drugs, including
biosimilars, are large and complicated molecules produced through a complex process
using living microorganisms. Variability within and between batches is an inherent fea-
ture of the production of biologicals [2,3]. Therefore, biosimilars are, generally, not exact
replications of the reference biological but are highly similar [4].

The leading regulatory and health authorities in highly regulated markets, such as
the European Medicines Agency (EMA), the United States Food and Drug Administration
(US FDA), and the World Health Organization (WHO), have established frameworks and
guidelines for the development, assessment, and approval of biosimilars [5-8]. Biosimilar
development and regulatory approval predominantly rely on demonstrating the biosim-
ilarity to the reference biological, which involves a stepwise comparability assessment.
The comparability assessment of quality attributes (QAs) is a fundamental step, and it
forms the basis for establishing biosimilarity and determining the scope and range of the
in-vitro and clinical studies needed for biosimilar approval [9-12]. Minor differences in
QAs between the biosimilar and reference biological may exist but should not be clinically
relevant to obtaining regulatory approval.

Quality attributes are measurable molecular characteristics that describe the physical,
chemical, biological, and microbiological properties of a drug molecule [13]. Some QAs
are classified as potentially critical QAs (pCQAs) because they may affect the biological
activity (potency) and the clinical drug profile, which includes pharmacokinetics (PK),
pharmacodynamics (PD), safety, immunogenicity, and efficacy [14]. This criticality can be
illustrated by a recent example where a biosimilar company discovered a drift in antibody-
dependent cell-mediated cytotoxicity (ADCC) activity due to shifts in afucosylated glycans
of the reference biological trastuzumab [15], which was associated with a reduced event-
free survival rate [16]. Several studies have provided valuable insight into various risk
assessment tools for identifying pCQAs [17-22]. Some pCQAs apply to all biologicals, but
some pCQAs are specific to a biological and information about these may (d)evolve over
time as more knowledge of the product and manufacturing process becomes available. The
pharmaceutical industry generally defines which QAs are considered pCQAs based on the
available information and the manufacturer risk assessment [23-32]. For biosimilars, the
test results of all QAs must remain within the range of variability set by analyzing different
batches of the reference biological. Scientific justification is needed if any deviation occurs
in the QAs, especially in pCQAs. This rigorous assessment should also be followed when
changes are introduced to the manufacturing processes of approved biologicals, including
biosimilars [33-36].

Since the regulatory approval of the first biosimilar in Europe in 2006, 49 unique
biosimilars marketed under 69 brand names for 15 reference biologicals have received a pos-
itive opinion from the EMA’s Committee for Medicinal Products for Human Use (CHMP)
as of November 2020 [37]. Currently, the reference biological adalimumab, sold under the
brand name Humira® by AbbVie Corporation, USA, has the largest number of biosimilars
approved in the EU market. Adalimumab is an anti-tumor necrosis factor-o (INF-or) mon-
oclonal antibody that prevents the interaction of TNF-« with its receptors and is indicated
for the treatment of various immune-mediated inflammatory diseases [23,38,39].

Despite the established and stringent regulatory pathway of biosimilars in Europe,
the adoption of biosimilars in clinical practice is challenged by a lack of knowledge and
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understanding of the scientific rationale behind their approval [40—42]. In Europe, regu-
lators have taken actions to increase transparency for the biosimilar approval process to
improve stakeholder understanding of biosimilars through various communication media.
The European public assessment report (EPAR) is an unbiased source through which the
EMA publishes and broadcasts information to stakeholders about regulatory assessments
for all medicinal products approved by the European Commission (EC) [37]. Previous
studies have provided an in-depth overview of the clinical evidence reported in EPARs that
supports approval of biosimilars in general [43,44] and approval of adalimumab biosimilars
in particular [45]. These studies have shown that variations exist in reporting clinical data
that confirm the biosimilarity of biosimilars to a reference biological, but they have not
explored the reporting of the QAs that are the basis of biosimilar approval. The biosimilar-
ity assessment of QAs is increasingly reported in scientific publications of biosimilars [46],
which needed to be systematically consulted with the corresponding EPARs to obtain
comprehensive information on biosimilarity at the quality level [47]. However, a limited
understanding exists concerning how EU regulators reflect the biosimilarity assessment of
(pC)QAs in EPARs by different stakeholders.

Therefore, this study aims to evaluate the QAs and pCQAs reported in EPARSs using
adalimumab biosimilars as a case study in terms of (1) consistency of QA and pCQA
reporting between biosimilars of the same reference biological (i.e., adalimumab), (2) Type
of the reported QAs and pCQAs (i.e., structural or functional attributes), and (3) how
biosimilarity interpretation and test results were described for the reported (pC)QAs. We
hypothesized that EU regulators are more focused in the reporting of pCQAs and the
biosimilar interpretation because these are more likely to be of clinical relevance.

2. Results
2.1. Characteristics of the Included European Public Assessment Reports of Adalimumab
Biosimilars

As of 30 November 2020, seven unique adalimumab biosimilars (11 brand names) had
received marketing authorization from the EC. Three of the seven biosimilars (i.e., ABP501,
GP2017, and MSB11022) were marketed under more than one brand name. Rapporteurs
from 11 member states prepared the initial EPARs of the seven adalimumab biosimilars.
Rapporteurs from two (Finland and Austria) of the 11 member states were involved in
more than one EPAR of adalimumab biosimilars (Table 1).

Table 1. Characteristics of the included initial European public assessment reports (EPARs) of adalimumab biosimilars

[48-58].
Date of Initial EPAR EU Member State of
Company Code Publication (mm/yyyy) Brand Names Rapporteurs (Rapporteur
and Co-Rapporteur)
1 ®
ABP501 04-2017 S‘t‘ﬁ;ﬁfﬁ’ ;gg . Sweden and Italy
SB5 08-2017 Imraldi® Finland and Austria
BI695501 11-2017 Cyltezo® * Austria and Germany
Hefiya®
GP2017 08-2018 Halimatoz® Austria and Ireland
Hyrimoz®
FKB327 09-2018 Hulio® Belgium and United Kingdom
in®
MSB11022 04-2019 Krﬁizl;a@ . Netherlands and Lithuania
PF06410293 02-2020 Amsparity® Finland and Romania

* Solymbic®, Cyltezo® and Kromeya® were approved by the European Medicines Agency (EMA) but voluntarily withdrawn by the
applicant for commercial reasons.
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2.2. Types of Reported (Potentially Critical) Quality Attributes

In general, the frequency of reported QAs (range: 27 (35%)-58 (75%)) varied between
EPARs of adalimumab biosimilars, with most emphasis placed on the reporting of the
PCQAs (range: 20 (65%)-27 (87%)). The proportion of reported pCQAs was comparable
for all biosimilars. Overall, 16 (21%) of all QAs were reported in all EPARs of adalimumab
biosimilars. Of the 31 pCQAs, 29 (94%) were reported at least in one EPAR, and 16 (52%)
were consistently reported in all included EPARs (Table 2). Two (6%) pCQAs related to
structural attributes were not reported in any included EPAR: post-translation modifi-
cations (PTMs) including neuraminic N-glycolyl acid and galactose alpha-1,3-galactose
(Figure S1).

Table 2. Reporting of the quality attributes (QAs) and potentially critical quality attributes (pCQAs) stratified by structural

and functional attributes and the company code of adalimumab biosimilars in the included European public assessment
reports (EPARs).

Company All QAs Type of QAs All pCQAs Type of pCQAS
Code (= 77,100%) Structural Functional (n = 31, 100%) Structural Functional
(n =53, %) (n =24, %) (n =18, %) (n =13, %)
ABP501 36 (47%) 18 (34%) 18 (75%) 20 (65%) 7 (39%) 13 (100%)
SB5 49 (64%) 27 (51%) 22 (92%) 27 (87%) 14 (78%) 13 (100%)
BI695501 27 (35%) 12 (23%) 15 (63%) 20 (65%) 7 (39%) 13 (100%)
GP2017 52 (68%) 34 (64%) 18 (75%) 27 (87%) 14 (78%) 13 (100%)
FKB327 58 (75%) 39 (74%) 19 (79%) 27 (87%) 14 (78%) 13 (100%)
MSB11022 42 (55%) 20 (38%) 22 (92%) 25 (81%) 12 (67%) 13 (100%)
PF06410293 46 (60%) 27 (51%) 19 (79%) 24 (77%) 12 (67%) 12 (92%)
Consistent for 16 (21%) 4 (8%) 12 (54%) 16 (52%) 4 (22%) 12 (92%)

all biosimilars

Overall, functional attributes (54% QAs and 92% pCQAs) were more often consistently
reported than structural attributes (8% QAs and 22% pCQAs) in EPARs of adalimumab
biosimilars (Table 2). Consistent reporting of functional pCQAs was high, with 12 (92%)
out of 13 pCQAs reported in all EPARs, including binding to soluble- and transmembrane-
TNFa (s-TNFax and tm-TNF«x), (ADCC), and complement-dependent cytotoxicity (CDC)
activity and binding to complement component 1q (C1q), neonatal Fc receptor (FcRn), and
six Fcy-receptors. Of the 18 structural pCQAs, only four (22%) were consistently reported
in all EPARs, including amino acid sequence and disulfide bridges, glycosylation, and
aggregates (Figure S1).

2.3. Extent of Information on Reported (Potentially Critical) Quality Attributes

In general, no differences were observed in the extent of the reported information
between the QAs and pCQAs in all EPARs of adalimumab biosimilars. Regulators fre-
quently provided biosimilarity interpretations of the reported QAs (83% structural and
80% functional) and pCQAs (81% structural and 78% functional) but rarely included test
results with or without biosimilarity interpretations of the reported QAs (1% structural
and 9% functional) and pCQAs (3% structural and 9% functional) (Figure 1).

The total number of reported QAs included with a biosimilarity interpretation in
EPARs was 69 QAs and the number varied (range: 10-58 QAs) for adalimumab biosimilars.
The interpretation of the biosimilarity of the reported QAs was most frequently reported
as being similar (range: 7—44 QAs) than having minor differences (range: 1-18 QAs)
(Table S1). Thirty-one QAs, including fifteen pCQAs, were observed with minor differ-
ences in at least one adalimumab biosimilar. The most common structural pCQAs with
minor differences were the four glycoforms (galactosylated glycans, high mannose glycans,
afucosylated glycans, and sialylated glycans) and the charge variants (acidic and basic
variants). While functional pCQAs were more often similar between the biosimilar and
reference biological, minor differences were observed for the functional pCQAs tm-TNFx
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binding, ADCC activity, and Clq binding in two adalimumab biosimilars: GP2017 and
PF-06410293 (Figure S1).
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e Bt

Structural QAs Structural pCQAs Functional QAs Functional pCQAs

(n=176) (n=80) (n=133) (n=90)

The EPAR DO include biosimilarity interpretation and DO include test results

The EPAR DO include biosimilarity interpretation but DO NOT include test results

The EPAR DO NOT include biosimilarity interpretation but DO include test results
B The EPAR DO NOT include biosimilarity interpretation and DO NOT include test results

Figure 1. Comparison of the extent of reported information on quality attributes (QAs) and potentially critical quality at-
tributes (pCQAs) stratified by the types of QAs and pCQAs (structural and functional) reported in all EPARs of adalimumab

biosimilars included.

Regulators provided both biosimilarity interpretations and test results in EPARs for
only five pCQAs, including the protein concentration and binding to FcyRlIlla for ABP501
and the high mannose glycans, ADCC activity, and binding to FcyRlIlla for MS5B11022
(Table S2). Of those five pCQAs, only the test results of high mannose glycans, which were
slightly lower in the MSB11022 biosimilar (range = 1.9-2.5%) compared to the reference
biological (range = 5.3-12.0%), were interpreted by the regulators as minor difference.
Figure S1 shows reporting of the type and extent of information on QAs and pCQAs
described in the EPARs of adalimumab biosimilars included.

3. Discussion

The present study evaluated the type and extent of information on QAs and pCQAs
reported in EPARs by EU regulators for seven adalimumab biosimilars approved in Europe
as of November 2020. In general, reporting of QAs (ranging from 27 (35%) to 58 (75%))
varied between EPARs of adalimumab biosimilars, where the most emphasis was on
reporting pCQAs (ranging from 20 (65%) to 27 (87%)). About 50% (4 structural and
12 functional attributes) of pCQAs were consistently reported in all EPARs. Functional
attributes (54% QAs and 92% pCQAs) were more frequently and consistently reported than
structural attributes (8% QAs and 22% pCQAs). Minor differences between adalimumab
biosimilars and the reference biological in certain structural attributes, most commonly in
glycoforms and charge variants, were often observed by regulators. Regulators reported
on the biosimilarity interpretation but rarely presented the test results underlying their
interpretation in EPARs. However, QA and pCQA data not reported in the EPARs do
not necessarily indicate that they were neither submitted by companies nor assessed by
regulators during the stringent regulatory process.

This study highlights some variations in reporting biosimilarity assessments at the
quality level in EPARs. Despite this variability in QA reporting, pCQAs were most fre-
quently and consistently reported by EU regulators in EPARs. The variation in QA report-
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ing between EPARs is consistent with the variability in reporting clinical data, which was
explained by the flexibility in regulatory requirements (i.e., a case-by-case basis) [43,44].
However, such flexibility cannot explain the variability in reporting of QAs and pCQAs for
biosimilars, particularly those containing the same active substance and compared to the
same reference biological (e.g., Humira® in the case of adalimumab), that were assessed
based on the same regulatory standards for establishing biosimilarity. The variability in QA
reporting may be explained by the fact that the EPARs are prepared by various rapporteurs
(i.e., regulators) from different member states. Nevertheless, regulators diligently reported
the pCQAs, which are all considered to be of relevance because these may potentially affect
functions (biological and immunochemical activity) and the clinical profile, including the
pharmacokinetics, pharmacodynamics, safety, immunogenicity and efficacy of the drug. It
is, however, important to note that learning on pCQAs is an ongoing process, which will
likely result in changes to the current list over time.

The direct or indirect relationship between structural and functional QAs and the
clinical profile influences the determination of pCQAs [19]. This relationship can be illus-
trated by the four structural pCQAs, including the amino acid sequence, disulfide bridges,
aggregates, and glycosylation, which were consistently reported in EPARs. A mismatch in
amino acid sequence and disulfide bridges can change the structural conformation affect-
ing the biological activity and clinical performance, which were identical to the reference
biological for all adalimumab biosimilars. Aggregates can elicit immunogenic responses by
inducing neutralizing antibodies, hypersensitivity reactions, and infusion-related reactions
in vivo. The propensity of aggregation may increase with some structural attributes (e.g.,
disulfide bridges, oxidation, and deamidation) if these are inadequately controlled. For all
adalimumab biosimilars, aggregate levels were similar to the reference biological. Glycosy-
lation is a PTM that occurs through an enzymatic process at specific sites in a protein drug
and can influence the biological activity (potency and efficacy), serum half-life clearance
(pharmacokinetics), and immunogenicity (safety). Minor differences in glycosylation were
observed in adalimumab biosimilars, which are the most frequent notable differences in
biosimilars and reference biologicals in general [9-12].

In practice, minor differences in QAs and pCQAs are expected for biosimilars due
to the use of various manufacturing processes, cell lines, and materials [35]. These minor
differences have also been observed between batches of a reference biological, primarily
when a company introduces manufacturing changes [2,3,23]. The galactosylated glycans,
high mannose glycans, afucosylated glycans, and sialylated glycans are types of glycoforms
where minor differences have most commonly been reported (Figure S1). Galactosylated
glycans may influence Clq binding and CDC activity, whereas high mannose glycans may
influence pharmacokinetics parameters. However, structure-activity relationship studies
and pivotal pharmacokinetics trials indicate that these are not affected by minor differences
in galactosylated and high mannose glycans [48,49,51-57]. The same applies to afucosylated
and sialylated glycans, which may influence Fcy-receptors and ADCC activity [51-58].
These examples demonstrate the importance of structure-activity relationship studies
and pharmacokinetics and pharmacodynamics trials in assessing the potential effect of
minor differences in pCQAs in biosimilarity assessments. Minor differences in acidic and
basic variants in several adalimumab biosimilars were attributed to changes in c-terminal
lysin [48,49,51-54,58], which is generally cleaved in human serum with no effect on clinical
profiles, and were thus considered noncritical QAs. Minor differences for certain functional
pCQAs were attributed to minor differences in certain structural QAs and pCQAs, which
were observed and reported by EU regulators in EPARs for GP2017 and PF06410293. For
both biosimilars, the minor differences in ADCC activity disappeared when using an
in-vitro assay with more physiological conditions in peripheral blood mononuclear cells.
For GP2017, the aggregate levels were slightly higher using size-exclusion chromatography
and slightly lower using analytical ultracentrifugation than the reference biological, which
was considered a minor and clinically irrelevant difference by regulators. This ADCC and
aggregate example indicates the importance of using orthogonal methods to assess the
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(dis)similarity of QAs. Based on these observations, minor differences in these pCQAs
seem to be quantitative (i.e., numerical values) but do not preclude the overall conclusion
for biosimilarity and are considered clinically irrelevant.

The underlying reason functional pCQAs are more frequently and consistently re-
ported in EPARs could relate to their direct relationship with the mechanisms of action
(MoAs). The primary MoA of adalimumab involves binding to, and neutralizing TNF-«.
Adalimumab also mediates effector functions, such as ADCC and CDC activity, by binding
to tm-TNF-«, Clq (for CDC), and Fcy-receptors. The relevance of ADCC or CDC activity
to the primary MoA and efficacy of adalimumab is not well established but may be im-
portant, particularly in inflammatory bowel disease [45]. Binding to tm-TNFx can trigger
potential biological functions known as “referred signaling,” which may play a role in
some therapeutic indications (e.g., inflammatory bowel disease). For GP2017, regulators
reported minor differences in the binding to tm-TNFe, for which the scientific justifications
provided by the company were not available in the EPAR for GP2017. However, the de-
veloper company of GP2017 reported functional and pharmacological characterizations
demonstrating indistinguishable binding profiles and subsequent induction of reverse
signaling to support the rationale for extrapolation across indications [28]. Therefore,
functional pCQAs provide the final insight into the (dis)similarity at the quality level and
useful information in predicting the outcomes of clinical studies [9-11], forming the basis
for supporting the extrapolation of biosimilars across all indications authorized for the
reference biological [59-62].

Regulators frequently describe the biosimilarity interpretation of reported QAs and
pCQAs but rarely present the test result data, impeding the interpretation by EPAR users.
For example, in EPARs, minor differences are frequently expressed subjectively as “slightly
lower” or “slightly higher,” but the exact extent to which the difference is minor remains
unclear for most reported QAs and pCQAs. A more appropriate method would be in line
with what was reported in the EPAR of MSB11022, in which the ranges of high mannose
glycans (ranging from 1.9% to 2.5%) and the reference adalimumab (ranging from 5.3% to
12.0%) were reported. Such information on the test results allows for a better understanding
of the regulatory interpretation and scientific justification behind the regulatory approval
of biosimilars.

The present study used a classification scheme to investigate in a standardized manner
how EU regulators present information on the biosimilarity of QAs and pCQAs in EPARs.
The focus on the pCQAs to be considered in biosimilarity assessment, which may affect
the clinical profiles of adalimumab products, was a strength of this investigation. The
selection of adalimumab pCQAs was based on the literature review, providing an overview
concerning which QAs are considered pCQAs with the current knowledge. This study
stresses the importance of EPARs as a source of information that provides insight into the
scientific evidence underpinning the regulatory approval of biosimilars.

Our study does have some limitations, which are noted as follows. First, these study
findings are restricted to adalimumab biosimilars, which may hamper the generalizability
to biosimilars of other biological molecules. Nevertheless, even if a biosimilarity assessment
of another molecule is conducted with a different set of QAs and pCQAs, the findings,
especially the focus on reporting the pCQAs, are expected to be comparable to other
types of biosimilars because all EPARs are published by the same regulatory agency (i.e.,
EMA). Second, the generalizability of our findings to the regulatory reports from various
jurisdictions, such as in the US FDA review reports, is unknown and beyond the scope
of this study. Third, the QA classification scheme may not have captured all pCQAs of
adalimumab because no consensus list is currently available. However, a literature search
for publications on comparability and biosimilarity studies of adalimumab products was
performed, and no pCQAs were identified that were not included in our classification.

Our observations reveal that minor differences in certain QAs between biosimilars
and reference biological can occur at the same level of variability between pre- and post-
manufacturing change batches of the reference biological [23,35,63], which reassures the
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biosimilar regulation system. Although EU regulators have focused on describing pCQAs,
these critical attributes were not explicitly defined in EPARs. Because biosimilar companies
have conducted extensive analyses to define pCQAs based on their risk assessments, it
would be preferable if regulators clearly define which QAs are identified as pCQAs by the
companies. A clear definition of pCQAs in EPARs would enable stakeholders to better
understand the links between QAs and the clinical profile and the meaning of the QAs con-
cerning patient safety and product efficacy. The pCQAs may also (d)evolve over the drug
life cycle based on the knowledge gained regarding the product and process. Standardized
reporting of pCQAs in EPARs would benefit regulatory learning by allowing future re-
searches to track pCQAs over time. Learning of pCQAs over time might result in reducing
the need for comparative clinical trials and streamlining biosimilar approvals [9-12].

Although the EMA quality guidance of biosimilars provides high-level information
on QAs, the guidance was last updated in 2014 and may not reflect the current state
of knowledge and regulatory experience regarding QAs for biosimilars [5]. The lack of
information on pCQAs in the guidance is understandable because these were not entirely
known in the early years of biosimilar regulation. Nevertheless, the accumulated and
long experience of EU biosimilar regulation as reflected in EPARs would fuel regulatory
guidance with product-specific pCQAs, making the regulatory standard more visible
and predictable.

As EPARs are considered an unbiased information source, there is great value in pro-
viding insight into the biosimilarity assessment of QAs for various stakeholders involved
in biosimilar development, adoption, and regulation. The pharmaceutical industry can use
EPARSs to learn from past successes and failures and predict the regulatory process, and
EPARSs as such may contribute to reducing the time and cost of biosimilar development [64].
Healthcare professionals (HCPs) can use EPARSs to understand the QA assessment’s cru-
cial role during the regulatory approval of biosimilars [65,66]. Reporting more extensive
information about pCQAs in EPARs could help HCPs understand the predominant role
of QAs and the reduced weight of evidence from comparative clinical trials in biosimilar
approval. Among HCPs, pharmacists are uniquely positioned to take a leading role in
informing other HCPs and patients about the scientific evidence underpinning biosimilar
approval. Such efforts could increase confidence in and acceptance of using biosimilars in
medical practice to fully capture the societal and patients benefits offered by biosimilars.
Non-European regulatory authorities can use EPARs to support their own decision-making
process, relying on the regulatory assessment undertaken by competent authorities in the
world [67-72]. Therefore, EPARs could contribute to accelerating the regulatory review
process and patients access to biosimilars in non-European jurisdictions.

For a comprehensive understanding of biosimilarity concepts and the predominant
role of QAs in the approval of biosimilars, continued improvement in presenting biosimi-
larity assessments of QAs in EPARs is recommended. One method could include applying
a structured uniform approach to QA reporting in EPARs. Such an approach may enhance
the completeness and consistency of QA data and avoid missing crucial regulatory reflec-
tion on clinically relevant pCQAs. Greater consistency in QA reporting could make the
EPAR a valuable and reliable tool for stakeholders to support evidence-based education
to address the lack of knowledge and understanding of the scientific rationale behind
biosimilar approval. Biosimilarity assessments of QAs in EPARs could be summarized
in a standardized format that includes the type of evaluated QAs, explicit definition of
the pCQAs, the test methods used and their results, the biosimilarity interpretation and
scientific justification of the differences, if applicable. This summary could be achieved
through adopting the International Pharmaceutical Regulators Program’s regulatory re-
view templates to optimize the current content with respect to biosimilarity assessment
of QAs in EPARs [73]. Alternatively, initiating a project similar to the collaborative study
between the EMA and European network for health technology assessment [74], which
has resulted in a template to improve the contribution of EPARs in health technology
assessments of relative drug effectiveness.
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4. Methods
4.1. Study Cohort

In this study, the initial EPARs of all adalimumab biosimilars approved by the EMA
before 30 November 2020 were included. The initial EPARs of adalimumab biosimilars
were retrieved from the official EMA website (http:/ /www.ema.europa.eu (accessed on 1
June 2020 )) [37]. The EPAR contains a summary of the submitted registration dossier and
the scientific assessment undertaken by the CHMP, a body that advises the EC on marketing
authorization of medicines for human use. Only the initial EPAR of each adalimumab
biosimilar released following the final EC decision was included in this study because
biosimilarity assessments of QAs and pCQAs between biosimilar and reference biological
are presented only in the initial EPARs.

The initial EPARs were used to extract baseline characteristics for each adalimumab
biosimilar, including the company code(s), brand name(s), date of the initial EPAR pub-
lication, and member states of the rapporteurs responsible for the assessment. Some
adalimumab biosimilars are produced by the same manufacturer but marketed under
different brand names (e.g., the company code for Hefiya®, Halimatoz®, and Hyrimoz® is
GP2017) for which the registration dossier and initial EPARs are identical. In such cases,
only the EPAR of one brand name (e.g., Hefiya® for GP2017) was included in the study for
subsequent analysis. The date of the initial EPAR publication was defined as the month and
year when the EPAR was published by the EMA, which is generally the same date as the
EC decision on marketing authorization. The member state was defined as the rapporteurs’
European country of origin. The rapporteurs are the two CHMP members who led the
regulatory assessment of a marketing authorization application.

4.2. Information on (Potentially Critical) Quality Attributes in EPARs

The study outcome was the determination of how EU regulators report information on
the biosimilarity assessment of QAs and pCQAs in the EPARs. Two aspects were studied:
the type and extent of information on the reported QAs and pCQAs.

4.2.1. Types of Reported (Potentially Critical) Quality Attributes

The types of QAs and pCQAs reported in the biosimilarity assessment were identified
from the quality, non-clinical, and clinical sections of the initial EPARs. A general clas-
sification scheme of QAs was used to extract information from the EPARs. Information
about the development of the classification scheme has been described elsewhere [46]. In
short, the first draft was developed by the authors based on information from the EMA
and US FDA biosimilar guidelines [5-7] and publicly available information relevant to the
molecular characterization of a biological drug. The classification scheme was validated
by regulators involved in the quality assessment of biosimilars at the Dutch Medicines
Evaluation Board (MEB) to ensure that no critical and relevant QAs were missed. The
classification scheme divides the QAs into seven types with additional subtypes of struc-
tural (physiochemical properties, primary structure, higher-order structure, PTMs and
purity and impurities) and functional attributes (biological and immunochemical activity),
resulting in the classification of 77 (53 structural and 24 functional) QAs of biologicals
considered in the biosimilarity assessment (Figure 2) [46,47].

Subsequently, a list of pCQAs was defined in a two-step process. First, the pCQAs
of adalimumab were identified from scientific publications presenting comparability or
biosimilarity studies of adalimumab products, including the reference biological (Humira®)
and corresponding biosimilars [23-32]. The publications were selected from an updated
search of our previous systematic review [46]. From this search, an initial list of 29 pCQAs
of adalimumab was constructed based on the pCQAs proposed by the authors. Second, the
initial list was compared with the pCQAs identified for monoclonal antibodies, in general,
in the previous literature [17-22] to verify and broaden the initial selection of pCQAs. If
a new pCQA was identified in this second step, the authors (A.M.A., T].G., and H.G.)
discussed its relevancy to adalimumab and reached a consensus on the inclusion of the
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attribute. In this way, two pCQAs were added to the initial list, resulting in a final list of
31 (18 structural and 13 functional) pCQAs considered relevant to adalimumab products.
These pCQAs were classified according to the previously described scheme (Figure 2).

Structural quality attributes (1 =53, 70%) Functional quality attributes (1 =24, 30%)

Post transaltions modifications (PTMs) Purity & Impurities
Higher order structures Biological activity Immunochemical activity

Enzymatic PTMs Non-Enzymatic PTMs Size variants

Glycosylation Glycation Aggregates Binding to Clq

Glycosylation site Oxidation Binding to FcRn

Binding to Fey-RI

Glycoforms Dimer Binding to s-TNF-a Binding to Fey-Rla

Galactosylated glycans Isoforms Binding to tm-TNF-a Binding to Fey-Rlla

High mannose glycans Fragments Neutralization of TNF-a Binding to Fey-RIlla

Fucosylated glycans Medium molecular weights Inhibition of apoptosis Binding to Fey-RIIb

Afucosylated glycans Non-glycosylated heavy chain Binding to Fey-RIIIb

Total afucosylated glycans Formylation

Binding to TNF-§

Sialylated glycans Methylation

Neu:

inic N-glycolyl acid
(NGNA)

Galactose alpha-1,3-galactose ADCC activity
€DC activity

ADCP activity

Figure 2. Classification scheme for 77 common quality attributes (QAs) of biologicals including 31 potentially critical

quality attributes (pCQAs) relevant to adalimumab. The pCQAs are presented in gray boxes. Definitions: ADCC:

antibody-dependent cellular cytotoxicity, ADCP: antibody-dependent cellular phagocytosis, CDC: complement-dependent

cytotoxicity, C1q: complement component 1q, TNFa: tumor necrosis factor-alpha, s-TNF«: surface tumor necrosis factor-

alpha, tm-TNFa: transmembrane tumor necrosis factor-alpha, Fc: fragment crystallizable, FcR: Fc receptor.

4.2.2. Extent of Reported Information on (Potentially Critical) Quality Attributes

The extent of the information on QAs and pCQAs provided in the EPARs was catego-
rized by whether a biosimilarity interpretation was reported (yes/no) and whether test
results were reported (yes/no) for a given QA or pCQA. The four possible combinations of
answers resulted in four categories for each reported QA and pCQA (Table 3) [47].

Biosimilarity interpretation was defined as reported (yes) if the EPAR contained
keywords demarcating the regulatory interpretation of the biosimilarity of a QA and pCQA
as identical, similar, or having minor differences. The interpretation of similar included
wording such as “same,” “match,” “(highly) similar,” “comparable,” and “consistent”.

Test results were defined as reported (yes) if the EPAR included the quantitative or
qualitative acceptance criteria of a given QA and pCQA, which included the numerical
limits, range, and distribution, as shown in the examples in Table 3, or other suitable visual
assessment measures, such as the spectra for higher-order structures and chromatograms
for purity and impurities.

” o i

4.3. Data Analysis

The frequency of the reported QAs and pCQAs stratified by structural and functional
attributes was used to express the consistency in reporting the QAs and pCQAs of adali-
mumab biosimilars by EU regulators in EPARs. A QA and pCQA was considered to be
consistently reported if EU regulators describe it in all included EPARs. The proportion of
reported QAs and pCQAs for the four reporting categories (see Table 3) was calculated
and stratified by structural and functional attributes to compare the extent of information
on reported QAs and pCQAs in EPARSs. If the regulatory interpretation of the biosimilarity
or test results were presented for a given QA or pCQA in the EPARs, the type of interpre-
tation (identical, similar, or minor differences) and the acceptance biosimilarity criteria
were identified.
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Table 3. Definitions of the four reporting categories for the quality attributes (QAs) and potentially critical quality attributes

(pCQAs) reported in biosimilarity assessments in the initial European public assessment reports (EPARs) [47].

Reporting Catagories

Biosimilarity Interpretation

Yes

Test results

Reported QAs and pCQAs include no
biosimilarity interpretation and no test results,
for example:

- The amino acid sequence and
N-glycosylation site were compared.

- The protein concentration was
determined.

Reported QAs and pCQAs include the
biosimilarity interpretation but not test results,
for example:

- The amino acid sequence and
N-glycosylation site of the biosimilar were
identical to those of the reference.

- The protein concentration was similar to
that of the reference.

No - Binding to FcRn and Fcy-RlIlla was - Minor differences with no clinical
studied, and a comparison of ADCC relevance were observed in glycation,
activity was performed. galactosylated N-glycans, high mannose

- Neutralization of TNFe, binding to N-glycans, fucosylated N-glycans, and
s-TNF«, and binding to tm-TNFx were sialylated glycans.
addressed. - The FcRn, Clq binding, CDC, ADCC, and
neutralization of TNFoa were comparable
with those of the reference.
Reported QAs and pCQAs include the test
results but not the biosimilarity interpretation,
for example: Reported QAs and pCQAs include the
- The levels of high mannose N-glycans biosimilarity interpretation and test results, for
(biosimilar: 1.9-2.5%; reference: example,
5.3-12.0%). - Minor differences with no clinical
- The Kp ranges for Fey-Rllla binding relevance were observed in the levels of
Yes (biosimilar: 6.2-10.1 nM; reference: 3.8-8.0 high mannose N-glycans (biosimilar:

nM)

- The ECs values for inhibiting cytokine
release (204 pM, 294 pM and 200 pM for
the three batches of tested biosimilars and
177 pM, 168 pM and 222 pM for the three
batches of tested reference biological).

- ADCC activity (biosimilar: 89-107%;
reference: 84-115%)

1.9-2.5%; reference: 5.3-12.0%).

- ADCC activity (biosimilar: 89-107%;
reference: 84-115%) was
comparable/similar between the two
products.

ADCC: antibody-dependent cellular cytotoxicity, CDC: complement-dependent cytotoxicity, ECs: half-maximal effective concentration,
TNFou: tumor necrosis factor-alpha, s-TNFou: surface tumor necrosis factor-alpha, tm-TNFa: transmembrane tumor necrosis factor-alpha,
Fc: fragment crystallizable, FcR: Fc receptor, Kp: equilibrium dissociation constant, nM: nanomoles, pM: picomoles.

5. Conclusions

In conclusion, we found variations in the frequency of reported QAs between EPARs
of adalimumab biosimilars. The minor differences in the identified QAs did not affect
functions and clinical performance and seem to be largely quantitative differences and not
essentially meaningful for the overall conclusion of biosimilarity.

In line with our hypothesis, the pCQAs, specifically functional pCQAs, were reported
most frequently and consistently in EPARSs, as these reflect the MoA and can potentially
affect the clinical profile. Greater consistency could be applied in reporting of QAs with
more emphasis on pCQAs in EPARs, which could improve the understanding of the
relationship between QAs and the clinical profile, which may positively contribute to
adopting biosimilars in clinical practice.

Supplementary Materials: The following are available online at https:/ /www.mdpi.com/1424-824
7/14/3/189/s1, Figure S1: The types of and extent of information on quality attributes (QAs) and
potentially critical QAs (pCQAs, in bold and gray boxes) as part of biosimilarity assessment reported
by regulators in the initial European public assessment reports (EPARs) of seven adalimumab
biosimilars; Table S1: Types of biosimilarity interpretation of reported quality attributes (QAs)
stratified by the company code of adalimumab biosimilars in the European public assessment reports
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(EPARs); Table S2: Comparison of potentially critical quality attributes (pCQAs) where test results
and interpretation were reported for ABP501 and MSB11022 biosimilar.
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Abstract: Biosimilar medicines support the sustainability of national healthcare systems, by reducing
costs of biological therapies through increased competition. However, their adoption into clinical
practice largely depends on the acceptance of healthcare providers and patients. Patients are different
from health care professionals (HCPs), who are informing themselves professionally. For patients, the
biosimilar debate only becomes actual when they are confronted with disease and drug choices. This
paper provides a literature review on how patients are and should be informed about biosimilars,
searching in scientific databases (i.e., Medline, Embase). Several large surveys have shown a lack of
knowledge and trust in biosimilars among European patients in recent years. This review identified
five main strategies to inform patients about biosimilars: (1) provide understandable information,
(2) in a positive and transparent way, (3) tailored to the individual’s needs, (4) with one voice, and (5)
supported by audiovisual material. Moreover, the importance of a multistakeholder approach was
underlined by describing the role of each stakeholder. Patients are a large and diffuse target group
to be reached by educational programs. Therefore, patient associations have become increasingly
important in correctly informing patients about biosimilar medicines. This has led to widespread
biosimilar information for patients among European patient associations. Therefore, a web-based
screening of European Patients” Forum (EPF) and International Alliance of Patients” Organizations
(TAPO) member organizations on publicly available information about biosimilars was performed.
We found that the level of detail, correctness, and the tone of the provided information varied. In
conclusion, it is paramount to set up a close collaboration between all stakeholders to communicate,
develop, and disseminate factual information about biosimilars for patients.

Keywords: biosimilar; biological; information; education; communication; patient; Europe

1. Introduction

Since their introduction to the European market in 2006, biosimilar medicines have
contributed to a more sustainable healthcare system in several European markets [1].
Biosimilars are biological medicines that contain a version of the active substance of an
already authorized biological medicine in the European Economic Area (EEA) [2]. They are
allowed to enter the market when market exclusivities of the original biological product
have expired, and market authorization has been granted by the European Commission
(EC). Market authorization is achieved after a rigorous regulatory evaluation process by the
European Medicines Agency (EMA) and subsequent approval of the EC. This guarantees
that biosimilars are as effective and safe as their reference product, making them equal
treatment options for patients [2,3]. Several benefits have been identified following the
increased competition induced by biosimilar market entry [4]. Due to the decreased costs
of biological medicines, generated savings could be allocated to providing patients with
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more access to biological therapies. In addition, these savings can be utilized to finance
high-cost innovative treatments [1,5,6].

However, the extent to which these benefits are being captured in Europe largely
depends on the adoption of biosimilars by European Union (EU) member states. Adoption
into clinical practice might be hampered by limited healthcare provider (HCP) and patient
acceptance of biosimilars. Often, besides other factors such as the absence of tangible
incentives, a lack of acceptance among HCPs and patients comes down to shortcomings in
knowledge and understanding about biosimilars [7-9]. Patients” access to information and
education about biosimilar medicines is therefore considered as one of the key elements
for a sustainable market [10]. Hence, policy initiatives aiming to increase understanding
among clinicians and patients have been implemented in most European countries in past
years [11,12].

Several studies have brought an inadequate understanding and acceptance among
European patients about biosimilars to light, underlining the need for information and
education of patients [13-19]. Especially when transitioning or switching current original
(or innovator) biological therapy to its biosimilar, the value of adequate patients” under-
standing about biosimilars cannot be underestimated [20]. Clinical studies have proven
the positive effect on patient outcomes when patients with rheumatological disorders were
properly informed before transitioning to a biosimilar [21,22]. The authors attributed the
improvement in patient outcomes after a structured communication strategy to a reduction
in the risk of nocebo effects. The nocebo effect is described as the worsening of symptoms
associated or an increase in side effects with a negative attitude towards a given therapy, in
this case the biosimilar medicine. A lack of patient knowledge is the main underlying rea-
son for negative attitudes towards biosimilars, contributing to nocebo effects and possible
treatment failure [20,23].

Educating patients about biosimilars is crucial to provide clarity and prevent misinfor-
mation [9,20,24]. Patients need access to understandable and evidence-based information
that allows them to make informed decisions about their treatment. Regulatory authorities,
medical scientific associations, and patient organizations have therefore been active in
developing and disseminating educational material on biosimilars for European patients
during past years. However, information and educational material are widespread, re-
quiring a mapping of the available material [8,9]. Mapping the available information or
material for patients makes it possible to have an overview of what material exists, and to
verify the information found for its scientific correctness. In addition, a proper inventory
will facilitate the dissemination of information through collaboration between stakeholders.

This review aimed to provide an overview of existing scientific literature on how to
inform patients about biosimilars and compile available information about biosimilars
for patients, developed or disseminated by European patient associations. Based on this
review, an overview of the important aspects when talking to patients about biosimilars is
provided for policymakers, healthcare providers, patient organizations, and other relevant
stakeholders, in support of a sustainable market for off-patent biological and biosimilar
medicines in Europe.

2. Methods
2.1. Literature Review

This comprehensive structured literature review identified articles on what informa-
tion patients need about biosimilars and how this information can be communicated, by
looking into scientific databases (Embase, Medline) using a structured search strategy (Cfr.
Supplementary Table S1). Relevant English-language scientific publications published
between 2006 and 2020 were included. This period was chosen since biosimilars have
been introduced in Europe in 2006, thereby encompassing the whole period of time when
biosimilars were available on the European market. Search terms were related to patient
communication about biosimilars and included the following terms: ‘biosimilar’, ‘informa-
tion’, ‘education’, ‘communication’, ‘knowledge’, and ‘patient’. All terms were modified
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according to the respective scientific database. Both abstracts and full texts were included
in the analysis. Only articles relevant to the European landscape were within the scope of
this analysis. Articles were searched up to the 21st of October 2020.

All identified records were imported from Embase or Pubmed into Mendeley software
to remove duplicates. Next, all articles were screened on title and abstract for relevance in
the Rayyan (Qatar Computing Research Institute, Doha, Qatar) software. In a third step,
articles were carefully reviewed based on their full text. Lastly, reference lists of included
articles were searched for additional relevant articles. The articles included in the final
analysis were analyzed qualitatively according to the thematic framework method [25].
A combination of inductive and deductive coding was used, since some aspects were
already identified as relevant for this research question. During the initial coding step,
general themes were identified prior to the literature review. Similar codes were grouped
together to form the coding tree. Second, the identified literature was coded deductively.
Meanwhile, additional codes were created inductively and added to the coding tree.

2.2. Mapping of Patient Information

A web-based screening on relevant patient information (i.e., general information not
intended for educational purposes) or educational material (i.e., brochures, toolboxes,
position papers, audiovisual material, etc.) was performed to provide an overview of
the educational material disseminated by European patient organizations. This screening
included all public websites of European Patients’ Forum (EPF) and European International
Alliance of Patients’ Organizations (IAPO) members. EPF and IAPO are two major umbrella
associations, uniting a large number of European patient organizations in a variety of
disease areas. Websites were screened on available information about biosimilars by
searching for ‘biosimilar” or related terms in the search bar. In addition, the name of the
respective patient association was combined with the term ‘biosimilar’ via Google to make
sure no information was missed.

After all identified information was analyzed and mapped together, the tone in which
each association reports about biosimilars was evaluated on a five-point Likert scale. This
was done by scoring the overall attitude towards biosimilar medicines on the following
scale: “— —” (negative), “—" (somewhat negative), “0” (neutral), “+” (somewhat positive),

“+ +” (positive). Neutral information was taken as a starting point. Neutral information

refers to factually correct information about biosimilars, without any additional positive or
negative undertone. The initial scoring was done by one researcher (Y.V.), and afterwards
reviewed by four other researchers (5.5., A.G.V.,, PVW.,, LH.).

The purpose of the web-based screening was (1) to examine to what extent patient
information about biosimilars is provided on their public websites, (2) to have a closer look
at the actual content of these materials, and (3) to evaluate the tone in which they report
about biosimilars. All different types of information found was schematically listed per
patient association (Table 1).

159



"[£€] papraoxd st amypo1q OF a1 03 ur]

adoing

SISPIOSIP
resr8ojomapN

(VNHH) suonenossy [ed130[0ImaN
jo uonerapa ueadomyg

‘[9¢] syuawayess uonsod
pue “‘uonnnsqns ‘AJTIqeaduedIa)ur ‘SUOTTULSP I8N} U0 UOHRULIOJUT Surpnjour
‘SIR[IWISOI] pue [eXdUdS ur saudrpaw [edrgojorq moqe a8ed qam s>ymwadg

uredg

V/N

(sayusdeg
ap sauomezue3IQ) ap ewojere[ )
suonjezue3IQ) JuarjeJ J0J WO e[ ]

‘[s¢] syuened je pajoorrp ‘soumIpaW IR[IIISOL] UO X0q[00} LLVANH Y3 03 ur]

eI

V/N

(NHIN) 1oMIaN WTedH BN

‘[$¢] @onor1d [EdTUID 10§ SUOT}EPUSUIIOIDI
pue ‘suais£s aredijeay uo SIe[ruIsorq jo yoedwr romawery
Kxoyen3a1 ay “(s3onpoid 0UDISJAI I} PUE SIR[IUISOI] USdMID] SOUIIIP
a3 3uIsSnooj) SOLIPUDS YHIM dDUSISJJIP S} UO UOIEWLIOFUT SOPN[OUL JUSWNIOP
ST, ‘sajaqerp yim ardoad jo yusuryearn) ayy 105 srefrursorq uo raded uonisog

[euoneuIIuU]

sajaqel(g

(edong 1) uorday ueadoing
UOT)RIOPS S9}9qrI(] [EUOTIRUI U]

‘[e€] papraoid st uonEULIOJUI P[IR}dP ON “SIE[IWISOIq
UO UOT}03S B 3IM DIk SaUDIPaw [ed130701q Jeym U0 UOT)eUuLIojul Jarig

adoing

9seasIp
s, uosunjIeJ

(VAdd) uonenossy
aseasi(] s,uosunjreJ ueadoinyg

‘[ce] papraoxd st armydoiq 3y ay3 03 Jury

adomyg

s1so1ads afdnmiA

(dSEH) wropeld
s1s0190g ordn A ueadoing

‘[1€] saumdIpaw Te[IUUISOI] JO S)yauaq Tenuajod
ayy uo osye Jursnooj ‘aurzedew YOI Y} UT SIR[TUIISOI] UO J[DNE oY
‘Tog] vODdd 4q
pazruedio (ferouad ur sesr3o[orq pue) sie[ruisorq uo doyssIom e Jo Areurung
‘[62] papraoid st amnydo1q D Y3 03 qur]

adomyg

9SLISIP S,Uo1D)
pue
STIT[O0D SATRID[N

(VvDD4a)
SUOTRIDOSSY SIH0D) SATIRID[)

pue s,ugor)) jo uorersapa, ueadomsyg

‘[82] yuaumbdop (O V) suonsanb padise Apyuanbaiy
e Surpnpur ‘saupIpaw [ed130[01q Pue JL[IUISOI] U0 UOTRULIOJUT [EIUID)
[£2] (sdoH
310ddns 03 3SIPPLYD “J9[Fea] [PUOT}EONPS ‘03PTA) S[ELIS)EU [EUOT)EINPS
0} papuayxa 3¢ [[im 1aded uontsod ay, *(STE[IWISOI] JO SSOUDATIIIJD
pue £jo5es ‘s[ed180[01q JO AJ[Iqe[rear pue ssadde ‘D) ur s[eor3o1o1q
‘SIR[TWISOI] Pue S[ed130[01q I0JeUr3LIO U0 UOHPULIOJUT [eIauad Surpnpur) 1ooued

[€309I0]0D UI SSUIPaW IL[TWISOI] JO asn 3} noqe DI jo 1aded uonisog

adoing

Jodued [e310a10]0D)

(D) adoang s1eoue)) 2ansadi(q

‘[92] papraoid st uenyeaors ur (syuaryed
10§ SIR[IWISOI] JNOqe SIomsue pue suonsanb) axrnydoxq D ays 03 dury e ‘Apse|
‘[9z] (srear3o1o1q Teur3LIo yiim aduRIdyyIp oy ‘paonpoid
Koy are moy “Aavp} a1e JeYAA “9°T) SQUIDIPIW JL[IWISOI] JNOJE [d1Ie JI0YS

orqnday yeaors

V/N

(ddOV ‘AojuamdeJ AelJ nuendO
eU RIORIOSY) SPYSRY Sjudne
JO UOT}29301 3} I0J UOHLIDOSSY

[ STe[ruIsorg
SpIEMO} SpMIINY

UOTJeULIOJU] d[qe[IeAy

uSuQ
jo uor3ay/Anuno)

BIIY 9SeIsI(q

UOTJeO0SSY juaneg

‘syuenyed 103 uoneULIOfUI Te[TWISOIq Surpraoid sraquaw (OJV]) SUOeZIUe3I0) SIUST)EJ JO dURI[[Y [EUO)eWIdU] pue () Wwnio] sjusneJ ueadoiny T a[qer,

Z11 ‘F1 “1T0T Sjpoynaovulivy

160



‘(oanisod) ,+ +,, pue “(aanisod yeymawos)
.+, /(Tennau) 0 ‘(eanedau yeymawos) ,—, ‘(9anedau) ,— —, :SMO[0] Se ST 3[eds Y[, "3[eds 113 Jurod-aAl  uo auop st uonezuedio juaned Uoes 10§ STR[IWIISOI] SPIEMO} SPTIIHE [[EIDA0 S} JO UOLENTRAd YT, ;

‘[6¥] sTe[TuIISOIq
moqe sPHVI pue ‘(OHM Aq PoUORUSW SB) SUOHEPUSUILIOIDT A
‘SOLIJUNOD SWODUI-3[PPIW PUE -MO[ UT S[EDIS0[01] “SIB[IWISOI] jnoqe sjuaned
03 1€} 03 Moy “@oueidraodeurreyd ‘syuswarmbar A103en3ar ‘UoneurIofUT
[eroual :A[Teoyoads saumIpaw Ie[IUISOIq pue ‘[erausd ur sesrdoorq jo spadse
[I9ASS UO UOHRULIOJUL SUTEIUOD JI[00} AL, "9}SqIM OJV] 93 UO d[qe[reae
Aprqnd st “VIAJAL Yim uoneroqejod ut pado[@aap 41[00) SIe[IUISOLg

[euoneuI)u]

V/N

(Od V1) suoneziuediQ
,Susnje ] JO DURI[[Y [PUOLIRULIa}UL

[87'£v] wiays Inoqe
uoryeuroyur [erousd Sururerdxa ‘SaumIpau IB[IWISOL] JNOqe [DHIE JI0YS
‘[9%] 319dx0 ue £q paure[dxa a1e SIL[IUISOI] SI9YM 0IPIA B 0} UI']T

uredg

SISELIOS ]

(SISELI0S ] UQIODY ) UONDY SISELIOS ]

‘[6%] syuawaambaz
K107eINn3a1 “Sunyoiims ‘uonpeuIoyul [ersusd “‘uonTugap a3 Jurpnpur ‘siseriosd
JO JUSUI}LaI} 9} J0J SSUIDIPAW IR[IWISOI] JO 3SN A} UO JUIUII)E)S UOHISOJ

Teuonjeuiajuy

SISELIOS ]

(VdI) suonernossy
SISELIOSJ JO uOTjelopo [euonewraju]

‘[#%] D 9uys £q yuaas Iapoyade)s re[rursorq A[rea ayj yo Arewrwns y
‘[e¥] syuened
JOJ S9UIDTPaW Je[TWISOIq JNOJe dINYD0Iq DF S} U0 YINH pue DF YIm
Pa1eIOgeR[[0d SIDqUISW JJH [eI9AG “papraoid st aimydoiq JF Y} 03 quI[ V

odoing

V/N

(1d9) wnioyg ,syueneJ ueadoinyg

‘[z¥] (218 “VINH “DH) $3IMypo1q 1930
[exoA9s 0} sy[ur pue ‘(arep 03 dn jou) sre[ruuIsorq afqe[reae ‘@duerdraodeurreyd
“UOTJRWLIOJUT [RIDUSS “UOHIULAP :SIPN[OUI UOTJRWLIOUT ST ], ‘papiaoid
st Ayuoyine A1oyengar uerd[og oY) woly uongeurioyur dyads 03 Syury
‘[1%] (,somoueg 03 Tenba ‘Teor3ororq reurdrio
jo Adoo,) saumdrpaw re[ruuIsorq pue [edr30[01q U0 UOHJRULIOJUT JILI] AIIA

wnid[ag

V/N

(ddq) (wroperdusiuaned
suree[A ) WLIOJe[J JusneJ YSIus[g

‘[0F] seumdTpawr
Te[rursorq noqe sonyder3ogur pue ‘Sunyoiims pue Arqesadueydrsjur
uo uonisod 1ay) ‘uonewrroyul [erauad Surpnpur ‘Ajuroyne jusiaduod yng
oy} Aq pado[easp sie[ruIsolq jnoge (Iamsue pue uonsanb) ainysoiq e 03 ury
‘[6€] sretruursorq jo sydeouod Ao uo uoneuLIoyuT JALIG

SpUeLIaIaN]

V/N

(puelIopaN SneIopaJUSIUINIE )
Sjualie yon(J JO UOHI[eO] [eucneN

+

‘[8¢] papraoxd st amypoiq DF 3y 03 ur]

adomyg

V/N

(HMIF) wiesH
S, U9WIOAA JO 93njisuy ueadoing

[ Stejruisorg
SpIEMO) SpMINY

UOTJeULIOJU] J[qe[leAy

uiSuQ
jo uor3ay/Anuno)

BAIY 3SEBISI(Q

UONeI0SSY judnjed

JuoD "1 3[qeL

Z11 ‘F1 “1T0T Sjpoynaovulivy

161



Pharmaceuticals 2021, 14, 117

3. Results
3.1. Literature Review

After a screening of 1319 records, a total of 51 articles were included in this litera-
ture review. Although conference abstracts (n = 6) were also eligible for inclusion, most
identified records were full-text articles (n = 45). Most articles were identified through
the structured literature search after title and abstract screening (1 = 38). Nonetheless, the
screening of reference lists resulted in 13 additional records. A complete overview of the
literature search process is included in Supplementary Table S1 and Figure S1.

3.1.1. Points to Consider When Talking to Patients about Biosimilars

In the vast body of literature, we can conclude that several specific aspects are essential
when informing patients about biosimilars. An overview of these aspects is provided below.

Provide Understandable and Up-to-Date Information

Biosimilars are a relatively new and difficult concept for patients. It is therefore
important that the given information to patients is easy to understand and not overly
complicated. The message must be concise, using simple language, avoiding redundant
medical jargon [50-52]. When informing the patient face-to-face, make sure they under-
stand all information by asking questions and involving them in the discussion [52]. In this
way, the patient will feel more involved and can participate in the discussion as well. In
addition, the information must be up-to-date and adapted to the most recent insights [53].
It should not contain outdated concepts or outdated data.

Communicate Positively

Several studies have already shown that it is crucial to positively formulate the
message about biosimilars towards patients. An empathic and positive communication
(including positive framing) or attitude increase the acceptance to switch and reduce
the development of nocebo effects after transitioning to a biosimilar [54-58]. An open
and positive communication, emphasizing the equalities and not the differences between
the reference product and its biosimilar, should be the norm when talking to patients.
Information or communication should avoid messages such as: “biosimilars have no
meaningful differences with their reference product”. Instead, the similarities must be
underlined in any communication to reassure patients that biosimilars are equal treatment
alternatives [20,58,59]. When transitioning to a biosimilar, it is unnecessary to mention all
possible side effects. It is rather recommended to provide patients with the opportunity
to contact their physicians or nurse when any unexpected side effect would occur [60].
Moreover, a positive communication about biosimilars should be adopted for information
towards HCPs as well, thereby supporting overall acceptance of biosimilars in clinical
practice [9,50].

Patients generally feel that their physician’s opinion and attitude on biosimilars
strongly influences their decision to use a biosimilar [61]. Yet, an open and positive attitude
should be adopted by all healthcare providers (i.e., physicians, nurses, and pharmacists)
who communicate with patients. This involves empathy, reassurance, and nonverbal
elements in their communication towards patients when discussing medicines in gen-
eral [51,62]. It will be essential to educate HCPs using these communication techniques or
‘soft skills” in the future.

Provide Information Tailored to the Individual Patients” Needs

A one-size-fits-all approach to communicate or inform patients about biosimilars
does not exist, nor would it be appropriate [8,63]. Some patients will naturally be more
concerned about their treatment and ask for more information. While other patients trust
their physician completely and will express no further concerns about biosimilars [55,60,64].
However, many patients will be somewhere between these two extremes of the spectrum,
highlighting the importance of tailored communication. Providing too much information
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could lead to unnecessary concerns of patients, while giving too little information could
leave patients with remaining concerns [65]. It is the task of all HCPs to assess the individual
patients’ needs and find the right balance. Specific tools or questionnaires exist to assess
prior beliefs or concerns of patients about their medicine, such as the Beliefs about Medicine
Questionnaire (BMQ) [63]. The BMQ might help HCPs stratify patients based on their prior
thoughts about biosimilars before transitioning.

In addition, information should be tailored to the individual patient’s demographics
and health literacy as well [66]. For example, patients affiliated to a patient association or
previously treated with a biological medicine generally have a better knowledge about
biosimilars [16]. Some patients might have already looked for information about biosimi-
lars elsewhere, given the broad access to information on the internet [64,67]. It is therefore
advised to account for this and assess whether their prior knowledge is factual. Further-
more, in order to make sure that the information is accessible for all patients, educational
material should be translated into local languages.

Communicate with One Voice

As already touched upon in the above, communication towards patients must be con-
sistent across resources, so confusion among patients is avoided. Homogenous information
leads to higher acceptance and better treatment outcomes after transitioning to a biosimi-
lar [54,57]. Stakeholders should therefore deliver the same message or speak with one voice
to patients about biosimilars [7,20]. Such an approach means that all healthcare providers
are involved and educated about biosimilars, ensuring a coherent and unified message to
patients. Not only the information itself, but also the way it is explained to patients should
be coherent (i.e., positive and open communication, tailored information) [68].

Make Use of Supportive Material

Several ways exist to inform patients in addition to oral communication of the HCP
with the patient. In the context of transitioning or switching to biosimilars, written informed
consent before transitioning could be considered. Such information must be in the patient’s
native language, include only key information on biosimilars, the reasons why transitioning
is considered, and who to contact if they have any issues or concerns [50,54,57,69].

For general information accessible to patients, a variety of audiovisual aids can be used,
such as videos, infographics, podcasts, and pictures [50,52]. All these ways may contribute
to the understandability and confidence in the key biosimilar concepts. Moreover, for
subcutaneous biosimilars, instructional leaflets or videos about the injection device might
be useful as well. Since patients are increasingly seeking health-related information on the
internet, such audiovisual material can be made broadly accessible online [67]. For example,
the European Medicines Agency (EMA) and European Commission (EC) developed an
animated video explaining the general concepts of biosimilar medicines [70].

3.1.2. Information Needs of Patients about Biosimilar Medicines

A multitude of studies has been performed in past years assessing the level of knowl-
edge about or attitudes towards biosimilar medicines among European patients. In general,
most of these studies concluded that the level of knowledge of patients is limited, as well
as that confidence in biosimilars is rather low. In particular, limited knowledge about the
general concepts of biological and biosimilar medicines is reported [13-17,19,54,56,71-73].
Doubts around efficacy, safety, and extrapolation of indications were revealed among most
patient populations (i.e., oncology, psoriasis, rheumatology, IBD). It goes without saying
that correct information and education can resolve these concerns and lack of knowledge.

A tailored approach was already pointed out earlier in this review in the context of
direct communication of HCPs towards patients. The specific biosimilar concepts that
should be explained by HCPs will therefore vary from patient to patient, depending on
the individual needs and level of understanding. It used to be common practice that the
basic concepts about biological medicines, and biosimilars in particular (e.g., definitions,
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safety, efficacy, regulatory approval, etc.), have to be clearly explained to patients when
transitioning to a biosimilar [20,60,74]. However, nowadays current practice has evolved
towards providing the message that another brand of the same medicine will be used, with
the same efficacy and safety outcomes at a lower cost.

There is still a lack of clarity about which aspects of biosimilars should be included
when developing educational material for patients [8]. It should be borne in mind that
patients themselves look for information about biosimilars on the internet, potentially
finding incorrect information. The purpose of providing information is to counter such
negative reports as well [9,74,75]. Therefore, publicly available information or educational
material about biosimilars for patients should address the general definitions of biological
and biosimilar medicines in an understandable way. This should include the thorough
regulatory evaluation process of EMA that assures the same clinical efficacy and safety
between the original and biosimilar product. The potential benefits of biosimilars can also
be considered, albeit in understandable language and as direct benefits (i.e., increase in
access to necessary medicines or access to treatments at an earlier disease stage) [8,54,76].
However, it should be avoided that the impression is created that the patient is treated with
biosimilars only for the sake of cost savings. Other essential concepts such as extrapolation
of indication may be explained as well, although overly detailed information should always
be avoided [8,20].

3.1.3. Reaching the Patient

All stakeholders, particularly healthcare providers, play a role in informing patients
about biosimilars. It must be stressed that communicating with patients should be a
multistakeholder effort [8,20,77]. This includes physicians, nurses, pharmacists, scientific
associations, regulatory bodies, and patient associations. In the following, we summarize
the role of each stakeholder in informing patients about biosimilars (Figure 1).

PATIENT CARE ORGANIZATIONAL LEVEL

« PHYSICIANS « SCIENTIFIC OR MEDICAL

' ik :ESGSL(::AITA(T)I:YN :ummmss
« NURSES .

« PATIENT ORGANIZATIONS

UNDERSTANDABLE POSITIVE SUPPORTIVE

Figure 1. The multistakeholder approach using five main strategies for informing patients
about biosimilars.



Pharmaceuticals 2021, 14, 117

Role of Physicians

Treatment decisions must be based on shared decision-making between patients and
their physician. In most European countries, physicians have the ultimate responsibility in
making treatment choices. Physicians will often be the first point of contact for patients
when treatment decisions are being made, and they should therefore ensure a trusted
relationship with the patient. Good communication, based on informed discussions and
shared decision-making with the physician, is known to benefit adherence to a prescribed
medicine, and thus the adoption of biosimilars [5,20,21,74]. However, shared-decision
making about medical therapy in general is not yet established to the same extent in every
European country [78,79].

Previous research involving patient surveys has shown that physicians are the most
trusted source of information about biosimilars [17,19,80]. However, several surveys among
European physicians have concluded that physicians’ knowledge on biosimilar medicines
could be improved [50]. As a result, it is clear that physicians should be properly trained
about biosimilars and be able to communicate adequately about them to the patient. As
mentioned earlier, physicians must therefore be trained in communication techniques as
well [65].

Role of Nurses

Nurses play a key role in the daily care for patients and are ideally placed to inform
patients by addressing questions or concerns about their medicine. Usually, nurses admin-
ister the medication and spend the most time with patients, which allows them to have a
closer relationship with the patient [81]. When transitioning from a reference product to its
biosimilar, the important role of nurses has been pointed out in several publications during
past years [7,8,52,81,82]. Building further on their profound experience with educating
patients, nurses can guide patients in the process when transitioning to a biosimilar and
manage nocebo effects. Additionally, following the transition or initiation with a biosimi-
lar, patients may have further questions or concerns at home. To prevent any additional
concerns or even discontinuation of their treatment, nurses should serve as a contact point
to patients [58,83]. For subcutaneously administered biologicals, where injection devices
may differ, nurses provide the necessary explanation and guidance to use the new injection
device [52].

The above reasons make it clear that nurses are a critical link in the multidisciplinary
team, particularly when making the transition to a biosimilar. This has been recognized
by the European Specialist Nurses Organization (ESNO), by developing an elaborate
communication guide for nurses when transitioning to a biosimilar in 2017 [84]. This
document has been translated into eight languages and can serve as a reference document
for nurses.

Role of Pharmacists

The main task of a pharmacist is often simplified to the delivery of medicines. How-
ever, pharmacists also have an important task of providing information to patients, al-
though regional differences exist among European countries in their role in direct patient
counseling. Especially community pharmacists serve as a first-line contact for patients
for any questions about their medicine, including biosimilar medicines [58,66]. Pharma-
cists thereby contribute to medication adherence by increasing confidence in biosimilar
medicines among patients. They may also have to explain differences in injection de-
vices, since subcutaneously administered biosimilars are often dispensed in community or
outpatient pharmacies.

For biosimilars delivered in the hospital setting, pharmacists have an increasing role
in educating the medical staff about biosimilars [85,86]. The Dutch association of hospital
pharmacists (NVZA) has developed a practical guidance document (i.e., toolbox) on how
to implement biosimilars in the hospital setting, thereby emphasizing the role of hospital
pharmacists in this process [87]. As medicine experts, clinical pharmacists can serve as
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a coordinator of the medical team to address patients’ concerns about biosimilars when
preparing the switch to a biosimilar. Their role should be further explored in the future,
particularly in the context of transitioning to biosimilars in the hospital setting.

Role of Scientific or Medical Associations

Several European scientific associations have developed educational material for
patients in past years about biosimilars. Due to their extensive scientific expertise and
background, they are an important source of unbiased information about the use of biosimi-
lars [62,66,71]. The European Society for Medical Oncology (ESMO) developed educational
leaflets about biosimilars for patients [88]. ESMO uses infographics to explain the key
concepts and potential advantages of biosimilars in understandable language. The Eu-
ropean League Against Rheumatism (EULAR) has developed a document with general
information about biosimilars as well. The main questions or concerns patients may have
are addressed in this question and answer brochure [89,90]. Additionally, the need for
more patient educational material is highlighted in this document.

Role of Regulatory Authorities

European regulatory agencies and national competent authorities have a supporting
role in disseminating unbiased information about biosimilars in general [55,66,91]. How-
ever, room for improvement was recently pointed out for European national competent
authorities to disseminate biosimilar information to the public [92]. The widespread patient
brochure developed by the European Commission (EC) and European Medicines Agency
(EMA) has become a reference document for patients, and is being referred to by many
national authorities [93]. This brochure was developed in cooperation with the European
Patients’” Forum (EPF) in 2016, explaining the key concepts about biological and biosimilar
medicines in lay language. It is also publicly available in a more concise video format [70].
In recent years, this material has been translated into all European languages [93]. Na-
tional authorities should continue facilitating the dissemination of this document, as it
provides coherent and factual information about biosimilars in understandable language
and graphical format [92].

Role of Patient Associations

Patient organizations are a trusted source of information for patients about biosimilars.
Patients rely on their respective associations or advocacy groups to clarify complex concepts
such as biosimilars [16,19]. Patient associations can also serve as a discussion board to
discuss complex matters such as biosimilars and share experiences among patients [17]. If
patient associations are committed to developing educational material themselves, they
should join forces with medical and scientific associations. In this way, it can be ensured
that the information is evidence-based and up-to-date [13,71].

A schematic overview of the multistakeholder approach, using the five identified
strategies, is provided in Figure 1. The section below takes a closer look at the role of
patient associations in developing and disseminating information about biosimilars to
patients.

3.2. Information Provided by European Patient Organizations

In total, public websites of 75 European Patients” Forum (EPF) members and 95
members of the International Alliance of Patients” Organizations (IAPO) were consulted.
As some organizations were part of both EPF and IAPO, 159 unique members were
screened. Of these 159 patient organizations, 16 were actively disseminating information
on biosimilars via their website. An overview summarizing all patient organizations, along
with the type of information, is provided in Table 1.

Patient associations active in providing information about biosimilars are representing
patients with a variety of diseases or regions. The main disease areas are those where
biosimilars are marketed today, such as rheumatology, diabetes, oncology, inflammatory
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bowel diseases, and psoriasis. The majority of these associations only provide brief in-
formation on biosimilars, by explaining key concepts or merely providing a link to the
patient brochure developed by the European Commission (EC) [93]. Nonetheless, some
patient organizations have developed their own educational material or even produced
position statements on the use of biosimilar medicines within their specific disease area.
All identified information or educational material on biosimilars intended for patients is
summarized below (Table 1).

The Slovakian Association for the Protection of Patients” Rights (AOPP) provides
a short article briefly explaining the main characteristics of originator biological and
biosimilar medicines. For more information, they refer patients to the EC brochure [26].

One of the larger patient associations discussed in this review is Digestive Cancers
Europe (DiCE). It is the umbrella organization of a larger group or national associations
representing patients with colorectal, gastric, and pancreatic cancers. DiCE has committed
itself in recent years to several educational initiatives. In 2019, they developed a position
paper on biosimilars for the treatment of colorectal cancer [27]. In this well-structured pa-
per, they touch on the definitions of biologicals, with specific information about biosimilar
medicines. They also draw attention to the benefits of biosimilar usage, in particular the
increase in access to biological medicines. Problems regarding unequal access to biologicals
among European countries are mentioned, including the possible role of biosimilars to
overcome these to a certain extent. More recently, in the context of the licensing of be-
vacizumab biosimilars in Europe, DiCE started a larger project to provide educational
material about biosimilars for patients and HCPs [28].

Similar to DiCE, the European Federation of Crohn’s and Ulcerative Colitis Associa-
tions (EFCCA) is the umbrella organization representing national Crohn’s and ulcerative
colitis patient associations. Like most patient associations discussed in this review, they
mention the EC brochure about biosimilars for patients. EFCCA also wrote an article about
biosimilars, mentioning specific information on biosimilars and their benefits for healthcare
systems in their monthly magazine. In this article, EFCCA emphasizes the importance of
generics and biosimilars for a competitive market and a more sustainable healthcare system.
In addition, they state that physicians should not be obliged to prescribe a biosimilar purely
on the grounds of cost, but should be allowed to exercise appropriate clinical judgment
and always involve patients in the decision making process [31].

Even though no biosimilars have been marketed yet for the treatment of Parkinson’s
Disease, the European Parkinson’s Disease Association (EPDA) provides a brief explanation
of biologicals in general, as well as of biosimilar medicines. They emphasize that all
biological medicines are prone to structural variability and the possible consequences on
clinical outcomes. Due to the varying composition of biologicals, patient safety may be
a concern. The only specific information given on biosimilars is that they aim for the
same mechanism of action as the original, even though different cells are used during the
production process [33].

The International Diabetes Federation Europe or IDF Europe is the umbrella organiza-
tion of European national associations for patients with diabetes. IDF Europe has developed
a position paper on the use of biosimilars among patients with diabetes in 2017 [34]. In
this extensive position document, several topics are highlighted such as the difference
between biosimilars and generics, the European legal framework, and the potential impact
of biosimilars on healthcare systems. The paper ends with a set of recommendations for
the use of biosimilars in clinical practice. Under the list of recommendations, IDF Europe
states that stable patients on insulin treatment should not be switched to a biosimilar
without good clinical reasons and evidence of interchangeability. Furthermore, patients
should always be informed and involved in the decision-making process, based on an
informed discussion with their physician. They demand more information for patients
from national regulatory authorities, specifically about biosimilar medicines. Routine
education for patients with diabetes, facilitated by national authorities, should include
a section on biosimilars. However, the position paper emphasizes possible clinical dif-
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ferences between insulin biosimilars and reference products. According to the authors,
not enough clinical evidence exists to ensure biosimilars are equally safe and effective as
their reference product. Possible immunogenicity risks are pointed out, especially when
switching the reference biological with its biosimilar. To support this statement, they refer
to an epoetin biosimilar (HX-575) that showed an increased occurrence of adverse events
linked to a higher immunogenicity of the biosimilar. However, the article they refer to does
not mention a possible difference between the biosimilar and originator of epoetin due to
increased immunogenicity [94]. Instead, the article describes several cases of pure red cell
aplasia (PRCA) with epoetin treatment, among which a trial with a biosimilar of epoetin.
The particular clinical study being referred to reported two cases of neutralizing antibodies
with the epoetin biosimilar [95]. An extensive analysis revealed that contamination during
primary packaging of the prefilled syringes explained the increase in neutralizing antibod-
ies [96]. The manufacturing process was therefore improved, followed by the completion
of new open-label study without any patients developing neutralizing antibodies. Sub-
sequently, the respective biosimilar HX-575 was authorized on the European market in
2016. This type of information is an example of a false narrative, by supporting incorrect
conclusions with references from published scientific articles. Such kind of incorrect and
negatively framed information should be avoided, since it may harm the trust in biosimilar
medicines among patients with diabetes and potentially lead to a slower adoption of
biosimilars [9].

Malta Health Network (MHN), the national association for Maltese patients, provides
a link to the EUPATTI toolbox on biosimilar medicines [35]. Although this information is
rather difficult to find on the MHN website, the EUPATI toolbox provides understandable
information on biological medicines, including biosimilars, for patients [97].

The Spanish Platform for Patient Organizations published an article for patients about
biological and biosimilar medicines in 2017 [36]. Definitions about biologicals, biosimilars,
and the difference with generic medicines are highlighted. They underline the importance
of therapeutic freedom of physicians when prescribing biosimilars, and switching must
always be in close dialogue with the patient. While they are not opposed to switching
the original product with the biosimilar, they state that there is insufficient evidence to
support switching.

Another national patient association is the National Coalition of Dutch Patients, which
provides simple and understandable information about biosimilars on its website [39].
Like many other patient associations discussed in this review, the importance of involving
the patient in the decision to prescribe a biosimilar is mentioned. For further information,
they refer patients to a brochure developed by the Dutch competent authority [40]. This is
a structured document providing information about biological and biosimilar medicines
in understandable language for patients. Moreover, the question and answer structure of
the document might increase the understandability of the brochure. In contrast to other
informational material discussed in this article, the same effect of the biosimilar and the
reference product is emphasized instead of no expected differences. In general, a more
favorable position towards switching to a biosimilar is noted. Yet, switching must remain
the physician’s responsibility, and the necessary consultation with the patient is required.

The Flemish Patient Platform (FPP) unites Dutch-speaking Belgian patient associations.
FPP mentions very limited information on biosimilars, merely explaining that they are
biological medicines. FPP refers to biosimilars as copies, similar to generic medicines,
which is too simplistic and incorrect. Furthermore, they advise patients to look at the
Belgian national competent authority’s information on biosimilars [42]. Here, general
information about biosimilars is provided, including definitions, approved biosimilars,
and guidance when switching to biosimilars. However, this web page is not up to date and
only contains information of approved biosimilars until 2016.

The European Multiple Sclerosis Platform (EMSP), European Federation of Neurologi-
cal Associations (EFNA), European Institute of Women’s Health (EIWH), and European
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Patients” Forum (EPF) only posted the link to the EC brochure for patients on their web-
site [32,37,38,43].

Three additional patient organization members of IAPO were identified that provide
educational material for patients on their website. The International Federation of Psori-
asis Associations (IFPA) is the overarching organization of national patient associations
representing patients with psoriasis. IFPA recently developed a position paper about the
use of biosimilars for the treatment of psoriasis [45]. They acknowledge that biosimilars
do not lead to different clinical outcomes compared with their reference product. Again,
the patient—physician dialogue is underlined when making treatment decisions in general,
which includes decisions to switch to a biosimilar. However, they mention transitioning to
a biosimilar should not be done for patients with stable disease control. This shows some
hesitance to use biosimilars among patients with psoriasis already treated by biological
medicines.

Psoriasis Action, the Spanish patient association for patients with psoriasis, provides
several sources of biosimilar information. They share a short video in which a professor
explains what biosimilars are to Spanish patients [47]. A video with a more extensive
explanation is also provided, intended for patients who prefer more detailed information
on biosimilars [48]. Psoriasis Action also published a more general piece of information
for patients, where generalities of biological and biosimilar medicines are explained in a
specific article [46].

Last but not least, IAPO also developed educational material for patients about biosim-
ilars in collaboration with the International Federation of Pharmaceutical Manufacturers
and Associations (IFPMA). On their website, extensive documentation on biological and
biosimilar medicines can be found in their toolkit for patients, from which they developed
a second version in 2017 [49]. The toolkit includes fact sheets, infographics, frequently
asked questions, and a decision guide for patients when choosing between an original
biological or biosimilar product. Their educational material includes general information
on biological and biosimilar medicines, regulatory requirements, pharmacovigilance, and
a communication guide for HCPs. The toolkit is intended for patient organizations world-
wide for distribution to their patients. In contrast to the initial version of this toolkit of
2013, which was made available in English, Spanish, and Portuguese, the second version is
only available in English [98].

4. Discussion

This article looked at the relevant elements to consider when informing patients about
biosimilars. In addition, an overview of the information and educational material by the
major European patient associations was provided. Based on this overview, all available
material was evaluated on its tone and correctness.

4.1. Communication Strategies to Inform Patients about Biosimilars

Five main points of attention were identified when informing patients about biosim-
ilars. First of all, information has to be provided in an understandable way. Patients
generally have no scientific background, so one must make sure not to overly complicate
the given message [50-53]. Second, a positive attitude when talking to patients about
medicines in general is paramount [20,51,58,62]. Emphasis must be put on the similarities
between biosimilars and their reference product, rather than the possible differences. This
can be done by conveying the message that the biosimilar has similar clinical outcomes,
instead of no expected differences [59]. An open and positive way of communicating
has shown to generate trust, and subsequently improve treatment outcomes and adher-
ence [56,57]. HCPs should therefore be trained on the proper use of such communication
strategies with patients. Third, a one-size-fits-all approach is not desirable when communi-
cating directly to patients since each patient’s individual needs and level of understanding
might differ [8,60,63,64,66]. A tailored approach is therefore preferred. It is the task of
each member of the multidisciplinary team to assess these needs and to adapt their com-
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munication strategy accordingly. This brings us to the fourth point of attention, the one
voice principle. In essence, this means that everyone informing patients about biosimilars
has to provide a coherent message. Communication towards patients must be consis-
tent across channels, thereby avoiding suspicion by generating trust between healthcare
providers and patients [7,20,54,58,68]. Fifth, the use of supportive audiovisual material
(i.e., videos, infographics, brochures) may help bringing the information across in a clear
and understandable way [9,50,52,67]. Such supportive material closes the gap between the
complexity of the biosimilar concepts and the need for understandable information.

A series of studies pointed to a lack of knowledge and trust in biosimilars in various
relevant patient populations, making clear the necessity of education [13-17,19,54,56,71-73].
However, the purpose of informing patients should not be to create a high level of knowl-
edge among the whole patient population. This would not be feasible, nor desirable. After
all, it is not intended to inform all patients about a treatment the vast majority will not need.
Instead, information about biosimilars should be reaching those patients who require such
information. In other words, patients who may or will be treated with biosimilars in the
near future. This approach differs from informing HCPs about biosimilars, as they all need
to have a good understanding of biosimilars.

Educating patients about medicines in general, but in particular biosimilars, should al-
ways be a multistakeholder effort [8,20,60,77]. Each stakeholder has its own role to fulfill in
order to provide correct, unbiased, understandable, and coherent information. Physicians,
nurses, and pharmacists have a coordinating role and are key partners to remove doubts
and generate trust in biosimilars, as for any kind of medicine [52,60,85,86]. In addition,
other parties such as regulatory authorities, medical societies, and patient associations
have a supporting role in informing patients. They are all regarded by patients as reliable
sources of information. However, the identified list of stakeholders is not exhaustive, since
other stakeholders that were not mentioned in the literature may also play a role. For
example, academia might support the development of evidence-based information as a
trusted and unbiased source of information. Other national authorities, such as payers
and health technology assessment (HTA) bodies, could also disseminate information about
biosimilars to patients. Some stakeholders may be of particular importance in the creation
of information or educational material (e.g., scientific associations, professional associa-
tions, academia), whereas others (e.g., healthcare providers, patient associations, regulatory
authorities) in the dissemination of information to patients. Moreover, pharmaceutical
companies also play a role in informing the wider public about biosimilar medicines. One
must acknowledge that many informational campaigns are supported by pharmaceutical
industry, thereby facilitating the development of factual information as well.

4.2. The Role of European Patient Organizations

A variety of information and educational material for patients about biosimilar
medicines is made public by European patient organizations. Yet, the quality and level of
detail vary among different associations, and it is not clear whether the identified infor-
mation is effectively reaching the patient. This overview of information was based on a
web-based screening. However, one should be aware that information made accessible
via the internet will not reach every patient who needs such information. After all, not
every citizen across Europe has the opportunity to consult the internet. That is why it
remains important that healthcare providers fulfill their role to reach patients, and that
patient associations themselves do not limit themselves to disseminating information via
their websites.

Patient associations often refer to the biosimilar brochure of the European Commission,
which was translated in all European languages in recent years. Some patient organizations
have developed educational brochures or position statements about the use of biosimilars
by themselves. They generally all agree on the fact that biosimilars are equal treatment op-
tions ensuring a sustainable healthcare system and underline that the decision to prescribe
a biosimilar should be a shared decision involving the patient. Nonetheless, some patient
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associations should be cautious not to fall prey to negatively framed, incorrect, or outdated
information about biosimilars. Several patient associations provide detailed information
on biosimilars, but express a rather negative attitude in particular towards transitioning
from the reference product to a biosimilar (e.g., IDF Europe, Spanish Platform for Patient
Organizations, and IFPA). Others provide or refer to incorrect or outdated information,
such as EPDA, IDF Europe, and Flemish Patient Platform. The most pronounced example
of this is IDF Europe, where they support their concerns about switching to biosimilar
insulins by information that was incorrectly interpreted and taken out of context. Generally,
national patient associations adopt the position on biosimilars of their European umbrella
organization. However, this does not prevent national associations from formulating their
own positions that differ from incorrect European ones. For example, the recommenda-
tions of the Dutch Diabetes Association about insulin biosimilars are in line with current
scientific evidence and do therefore not correspond to those from IDF Europe [99]. A clear
contrast was observed when looking at biosimilar information or educational material of
DiCE and National Coalition of Dutch Patients. In particular, DiCE puts emphasis on the
fact that if biosimilars are implemented on a wider scale, they could help closing the gap in
gaining access to the highest standards of care for the treatment of colorectal cancer. The
National Coalition of Dutch Patients repeatedly states that biosimilar medicines have the
same efficacy, safety, and quality as their reference products. This is an example of positive
framing since most information on biosimilars mentions that no meaningful differences
are expected with originator biologicals, which is correct, yet framed more neutrally.

Information should always be evidence-based and therefore in line with the most
recent scientific developments. As for all stakeholders, patient associations should distance
themselves from positions or opinions about biosimilars that are not scientifically or
incorrectly substantiated. Clear collaboration with independent and knowledgeable experts
to develop such material is necessary to avoid incorrect information. With this overview,
we have taken a critical look at the available information about biosimilars for patients
developed by major European patient associations.

4.3. Future Perspectives

During past years, the way that most treatment decisions are made has evolved to-
wards shared decision-making [100]. The choice for an originator biological or a biosimilar
must therefore be based on a coherent information stream to the patient. Several communi-
cation strategies have been identified in this review, guaranteeing correct information is
provided adequately to patients. However, not all communication strategies have proven
effective in actually increasing patient knowledge and confidence in biosimilars. Moreover,
they have not proven to meet the appropriate behavioral objectives among patients. Future
research assessing the actual impact of communication strategies based on a behavioral
model could help clarify these unmet needs.

Most recommendations identified during this literature review are based on empirical
grounds. Communication strategies emerging from theoretical concepts could be explored
as well in the future. This would contribute to the overall picture on how to inform patients
about biosimilar medicines and increase the robustness of the conclusions.

4.4. Strengths and Limitations of the Study

The main conclusions of this study are based on a structured literature review and
a web-based mapping of available information by European patient organizations. This
study provides an overview of existing scientific literature on how to effectively inform
patients about biosimilar medicines. The structured approach allows for reliable conclu-
sions regarding information strategies for patients about biosimilars. This article is the first
of its kind to compile the provided information of the major European patient organiza-
tions (i.e., EPF and IAPO members), with the purpose to have an overview of available
information or educational material.
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Although the literature review was conducted in a structured way, no systematic
review was conducted and thus the selection of articles was not based on an agreement
between two independent researchers. As a consequence, selection bias might have oc-
curred during the title and abstract screening phase. Furthermore, the web-based mapping
only allows for the collection of information that is publicly available on the websites
of the patient associations of interest. Educational efforts that were not made available
on their websites were therefore not included in this review. The researchers chose to
include members of EPF and IAPO in the mapping of information, hence some available
information on biosimilars by other European patient associations that are not members
of these umbrella organizations might have been missed. Although the assessment of the
tone in which patient associations report about biosimilars can be seen as subjective, it does
provide an interesting picture of the overall attitude of each individual organization and
the differences between them.

5. Conclusions

It is important to set up a close collaboration between all stakeholders to develop and
effectively disseminate correct information about biosimilars to patients, bringing together
scientific associations, professional associations (including physicians, nurses, and pharma-
cists), regulatory authorities, and patient associations. Informing and educating patients
on biosimilars should be part of a wider approach to support the adoption of biosimilars
in Europe. European member states should consider informing patients on biosimilars in
their policy frameworks more actively. It is imperative that European national authorities
support biosimilar medicines to safeguard an affordable and sustainable healthcare system
within their country.
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