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Background. Diabetes mellitus rates and associated costs continue to rise across Europe enhancing health authority focus on its
management. The risk of complications is enhanced by poor glycaemic control, with long-acting insulin analogues developed to
reduce hypoglycaemia and improve patient convenience. There are concerns though with their considerably higher costs, but
moderated by reductions in complications and associated costs. Biosimilars can help further reduce costs. However, to date, price
reductions for biosimilar insulin glargine appear limited. In addition, the originator company has switched promotional efforts to
more concentrated patented formulations to reduce the impact of biosimilars. There are also concerns with different devices
between the manufacturers. As a result, there is a need to assess current utilisation rates for insulins, especially long-acting insulin
analogues and biosimilars, and the rationale for patterns seen, among multiple European countries to provide future direction.
Methodology. Health authority databases are examined to assess utilisation and expenditure patterns for insulins, including
biosimilar insulin glargine. Explanations for patterns seen were provided by senior-level personnel. Results. Typically increasing use
of long-acting insulin analogues across Europe including both Western and Central and Eastern European countries reflects
perceived patient benefits despite higher prices. However, activities by the originator company to switch patients to more
concentrated insulin glargine coupled with lowering prices towards biosimilars have limited biosimilar uptake, with biosimilars not
currently launched in a minority of European countries. A number of activities were identified to address this. Enhancing the
attractiveness of the biosimilar insulin market is essential to encourage other biosimilar manufacturers to enter the market as more
long-acting insulin analogues lose their patents to benefit all key stakeholder groups. Conclusions. There are concerns with the
availability and use of insulin glargine biosimilars among European countries despite lower costs. This can be addressed.

1. Introduction

Global expenditure on medicines is envisaged to reach
US$1.5 trillion by 2023 enhanced by growing prevalence
rates for noncommunicable diseases (NCDs) [1, 2]. This is
a concern among European countries given their desire to
retain universal healthcare as a core principle as well as limit
out-of-pocket expenditures especially among citizens with
low income [3–6]. Currently across Europe, approximately
one-fifth of health spending is paid for out of pocket, with a
higher proportion among those with low income potentially
leading to catastrophic consequences [4].

One NCD of increasing priority is diabetes mellitus,
where prevalence rates grew to 463 million people worldwide
in 2019 [7, 8]. In Europe, approximately 59 million people
are currently estimated to have diabetes, with this number

predicted to rise to 68 million by 2045 [9]. Whilst the major-
ity of these patients will have type 2 diabetes (T2DM), up to
30% or more of patients with diabetes require insulin to help
control HbA1c levels [10–13].

As a result of growing prevalence rates, the global eco-
nomic burden of diabetes is envisaged to be as high as 2.2%
of Gross Domestic Product (GDP) by 2030 [14], supported
by GDP growth rates worldwide across many countries
including developing countries [15, 16]. The economic
impact of diabetes is enhanced by the cost of the complica-
tions including complications arising from hypoglycaemia
[9, 13, 17, 18]. This is important with estimated rates of
hypoglycaemia up to 3.5–3.6 events/month among patients
with type 1 diabetes (T1DM) and 2.2–3.7 among those with
type 2 diabetes (T2DM) [19–23], with some authors finding
that rates of hypoglycaemia may be similar for T2DM
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patients taking insulins for >5years [13]. In addition, the seri-
ous consequences of hypoglycaemia may turn out to be
greater in T2DM patients, particularly regarding the effects
on the cardiovascular system [13]. Overall, diabetes is among
the leading causes of nontraumatic lower extremity amputa-
tion and blindness worldwide, with patients with diabetes
also at greater risk of cardiovascular disease [7, 24–26]. In
view of this, it is important that patients with diabetes should
be carefully managed, which includes reducing the risk of
hypoglycaemia [13].

Long-acting insulin analogues were specifically devel-
oped to lower the risk of hypoglycaemia in patients with dia-
betes requiring insulin, especially nocturnal hypoglycaemia,
as well as improve patient convenience through reducing
the number of injections thereby enhancing adherence rates,
which is a continuing concern with insulin [7, 9, 27–30].
There is still controversy though regarding the level of benefit
seen with long-acting insulin analogues versus NPH and
other insulins [31–33]. However, a recent systematic review
and network meta-analysis suggests that long-acting insulin
analogues were superior to intermediate-acting insulins in
key areas including major, serious, and nocturnal hypogly-
caemia [34]. Having said this, the perceived patient benefits
of long-acting insulin analogues are potentially reflected by
their usage now typically exceeding that of human insulins
in upper-middle and high-income countries as well as grow-
ing in lower middle-income countries including Bangladesh
[35–37]. In addition, global expenditure on insulin glargine
was already US$3.88 billion in 2018 out of a total market of
US$24million and envisaged to potentially reach as high as
US$9.26 billion by 2025 helped by growing sales of Toujeo®
300 IU/ml [38, 39]. Expenditure on insulin detemir was
US$2.7 billion in 2015, growing at 7.5% per year [40], with
sales of insulin degludec also growing with studies demon-
strating their improved effectiveness and cost-effectiveness
versus other long-acting insulin analogues [41–45].

However, there are concerns with the high costs of long-
acting insulin analogues compared to Neutral Protamine
Hagedorn (NPH) and other insulins [31, 35, 46]. This is
not universal though with published studies showing that
the higher acquisition costs of long-acting insulin analogues
can be fully or partially offset by savings from averted costs
of hypoglycaemia and other diabetes-associated complica-
tions [47–51].

Biosimilars are a potential way forward to reduce the cost
of long-acting insulin analogues building on the appreciable
price reductions seen with biosimilars to treat rheumatoid
arthritis [52–56]. In addition, a number of published studies
have now demonstrated similar effectiveness and safety
between the originator and biosimilar long-acting insulin
analogues [57–61]. However, potential savings from biosimi-
lar insulin glargine can be limited in practice, potentially
accentuated by the dominance of three companies currently
controlling 96% of the global insulin market by volume and
99% by value discouraging competition [36, 46]. We have
seen this in the United Kingdom with limited price differ-
ences with Semglee® (biosimilar insulin glargine 100 IU/ml)
currently priced only 20% below the originator price and
only 15% below the price of Abasaglar® (another biosimilar

insulin glargine) [62]. Alongside this, there are concerns with
increased rates of hypoglycaemia if patients are switched
between different formulations of insulin glargine 100 IU/ml
with different devices without full patient education [63–65].
These limited price differences were also seen in a recent
study by Ewen et al. where median biosimilar prices for
insulin glargine across lower- and middle-income (LMIC)
countries ranged from 2% to 25% below originator prices,
and sometimes biosimilar prices were higher in private phar-
macies [35]. However, this was not the case in a recent study
in Bangladesh with appreciable price reductions for biosimi-
lar insulin glargine enhanced by competition between manu-
facturers [37]. WHO prequalification should also enhance
competition leading to lower prices for biosimilar long-
acting insulin analogues [66]. This is welcomed since limited
price reductions for the biosimilar analogues can easily be
matched by the originator company to protect its market
given envisaged low cost of goods apart from insulin detemir
[46, 67]. As a result, the attractiveness of the European long-
acting insulin analogue market for biosimilar manufacturers
could be potentially reduced, and thereby, possible competi-
tion leading to lower prices.

Concerns regarding the different devices between the
originator and biosimilars may well have resulted in the low
use of insulin glargine biosimilars (9%) among diabetologists
in the UK in 2017 further limiting the attractiveness of the
long-acting insulin biosimilar market [68]. However, this is
not universal with some commissioning groups in England
achieving utilisation rates of 53.3% for biosimilar insulin
glargine in December 2018 versus total insulin glargine [69].

Other activities to reduce the attractiveness of the long-
acting insulin analogue market for biosimilar manufacturers
include the originator company launching more concen-
trated patented formulations to enhance patient convenience
and potentially further reduce rates of hypoglycaemia, i.e., a
300 IU/ml formulation of insulin glargine (Gla-300) [41,
70–75]. Having said this, other researchers have found no
difference in effectiveness between the different strengths of
insulin glargine and concerns with possible underdosing with
the 300 IU/ml formulation [76]. These “evergreening” activi-
ties by the originator company to preserve its market share in
the face of potential competition are similar to the launch of
different devices for the treatment of asthma to try and
improve adherence rates and protect sales as well as the
development of longer-acting oral formulations and intra-
muscular formulations of atypical antipsychotics to improve
compliance and reduce recurrences [77–80]. Such company
activities are also seen in other disease areas. These include
the launch of esomeprazole versus omeprazole, escitalo-
pram versus citalopram, and pregabalin versus gabapentin
[81–85]. We are aware of prescribing restrictions for Gla-
300 in some of the European countries [86]; however, this
is not universal, and sales are growing especially with
publications suggesting improved cost-effectiveness versus
100 IU/ml formulations [41].

Consequently, in view of the current controversies and
issues surrounding the use of long-acting insulin analogues
as well as the biosimilars, we believe that there is a need to
assess current utilisation and expenditure patterns for the
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long-acting insulin analogues including biosimilars across
Europe and the rationale for any patterns seen. The findings
can be used by health authorities across Europe to enhance
the use of biosimilar long-acting insulin analogues where
pertinent to limit the budget impact of increasing the number
of patients with diabetes across Europe including those
requiring insulins. This will be important to preserve univer-
sal access especially post-COVID-19 with its resultant impact
on available resources coupled with increases in patients with
NCDs and their complications as a result of lockdown and
other measures [87, 88].

2. Materials and Methods

We included a range of European countries incorporating
both Western as well as Central and Eastern European
(CEE) countries covering a range of geographies, epidemiol-
ogy, and economic power in terms of GDP per population.
This is similar to other studies conducted across Europe
[89–91]. We particularly wanted to include CEE countries
since there has been appreciably lower use of biologicals in
these countries versus Western European countries due to
issues of cost and affordability [92–96].

We typically used reimbursed data from heath authority
and health insurance company databases from 2014 or later
until 2020 when assessing utilisation and pricing patterns
for the different insulin preparations. These were supplied
by coauthors in each country since the content of these data-
bases are typically not publicly available. This is different to
studies by Beran et al. and Ewen and colleagues who use a
wide variety of sources when computing cost data [35, 46,
97]. This is because the perspective of this paper is a health
authority one; consequently, we concentrated on their data-
bases. These databases are also seen as robust, and they are
regularly audited [89, 98, 99]. Consequently, health authority
data is seen as a reliable source for comparing and contrast-
ing utilisation and expenditure patterns across countries
[98]. We principally centred on insulin glargine as this is
the only biosimilar insulin currently available across Europe
at the time of the study.

Utilisation data was broken down into Defined Daily
Doses (DDDs). This is because DDDs are seen as a key stan-
dard for comparing utilisation patterns across countries
especially if there are different pack sizes and strengths
between countries [100–102]. We acknowledge that some
published studies have suggested that DDDs may understate
the amount of insulin that patients prescribed 300 IU/ml
insulin glargine receive versus those prescribed 100 IU/ml
formulation; however, others have not seen this [74, 103].
We have used this approach before in multiple publications
when assessing utilisation and expenditure patterns across
disease areas and countries [89–91, 104–107].

Expenditure data was principally reimbursed data since,
as mentioned, the perspective of this paper is a health author-
ity one. In a minority of situations, we also used total expen-
diture where it proved difficult to break expenditures down
into the individual components. This again is in line with
previous publications [89–91, 104–108]. Expenditure data
remained where relevant in the local currency as we were

principally interested in percentage differences in costs over
time between the originator and biosimilars, as well as price
reductions over time, rather than absolute levels and without
any influence from currency fluctuations.

Utilisation and expenditure data on insulin glargine was
further broken down into the different formulations, e.g., dif-
ferent 100 IU/ml formulations, as well as for the 300 IU/ml
formulation (Gla-300) since, as mentioned, we were aware
that the parent company had been switching its promotional
activities towards the patented 300 IU/ml formulation in
recent years to protect its market and help deter biosimilar
manufacturers.

We combined the information from over 20 European
countries and regions to provide the following datasets for
comparisons:

(i) Utilisation of long-acting insulin analogues as a per-
centage of total insulin utilisation based on DDDs

(ii) Expenditure on long-acting insulin analogues as a
percentage of total insulin expenditure based on
local currencies

(iii) Utilisation of biosimilar insulin glargine (100 IU/ml)
as a percentage of total insulin glargine (100 IU/ml)
again based on DDDs

(iv) Utilisation of insulin glargine 300 IU/ml as a per-
centage of total insulin glargine again based on
DDDs

(v) Cost/DDD for both originator and biosimilar insulin
glargine (100 IU/ml) over time with the data subse-
quently used to track price changes over time

The information on utilisation and expenditure patterns
was supplemented by feedback from the coauthors regarding
the patterns seen in their countries to provide future guid-
ance. The senior-level coauthors also contributed to discus-
sions regarding potential next steps to enhance future
savings from increased utilisation of biosimilars based on
their considerable experience in this area. We have adopted
similar approaches before to provide future guidance in this
and other areas [55, 89, 104, 109–113].

We did not seek ethical approval as we were not dealing
with patients. This is in line with national legislation and
institutional guidelines as well as multiple previous papers
conducted by the coauthors in other disease areas and
situations [89, 104, 105, 114–116].

3. Results

3.1. Utilisation for the Different Insulin Preparations Over
Time. There has been growing utilisation for long-acting
insulin analogues over time among both Western and CEE
countries, with no obvious difference in the rates of utilisa-
tion and increase between Western and CEE countries
(Figure 1). This reflects the growing recognition of the role
and value of long-acting insulin analogues in the manage-
ment of patients with diabetes mellitus across Europe
coupled with their increasing promotion.
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The greatest utilisation of long-acting insulin analogues
in recent years was seen in Estonia (56.5% of total insulins),
Czech Republic (47.8%), and Malta (40.0%). There was also
considerable prescribing of long-acting insulin analogues in
Catalonia in recent years reaching 55.2% of total insulins in
2020 (not shown in Figure 1). However, the variable use of
long-acting insulin analogues in Malta reflects procurement
practices for that year; consequently, rates can be flexible
between the years with implications for accuracy for any
one year.

The least change in the prescribing patterns for long-
acting insulin analogues was seen in Scotland (2.7% increase
over time), with the greatest change seen in Poland (210.6%
increase over time), but from a low base. In Poland, this
may reflect a more cautious attitude towards long-acting
insulin analogues coupled with issues of affordability. There
was also a more cautious approach to the prescribing of
long-acting insulin analogues in Slovenia, with similar pre-
scribing rates over time (10.7% increase between 2014 and
2019). This may again reflect issues of value and affordability;
however, more research is needed before we can say anything
with certainty.

The stable utilisation of long-acting insulin analogues in
Scotland in recent years (Figure 1) may well reflect adher-
ence to the advice from NHS Scotland that patients in
Scotland should ideally be started on human intermediate
acting insulins, with long-acting insulin analogues only
considered based on an assessment of a patient’s hypogly-
caemic risk. Adherence to agreed guidance is enhanced by
regular monitoring of physicians' prescribing of long-
acting insulin analogues versus other insulin preparations
in Scotland [117]. We have seen monitoring of advice
increase adherence rates to prescribed guidance in other
disease areas in Scotland [83, 84, 118].

3.2. Expenditure for the Different Insulin Preparations Over
Time. The increasing use of long-acting insulin analogues
as a percentage of total insulins (Figure 1) was also reflected

in similar changes in their expenditure compared with total
expenditure on insulins (Figure 2).

Variations ranged from a slight fall in Romania and Slo-
venia over time with the cost/DDD for originator insulin
glargine 100 IU/ml falling by 20.3% over time in Slovenia
(Table 1) to a limited change in overall expenditure in Malta
with the cost/DDD falling by 61.3% during the study period
(Table 1). This compares with an appreciable increase in
expenditure of long-acting insulin analogues in Kosovo over
time but from a low base.

Increasing expenditure on long-acting insulins in Kosovo
in recent years again reflects perceptions of improved patient
convenience and outcomes versus standard insulins such as
NPH insulins. There is a similar situation in Hungary with
expenditure on long-acting insulins reaching 53.7% of total
expenditure in recent years, similar to high expenditure rates
in Estonia (63% in 2020), the Czech Republic (62.4%), and
Latvia (45.5%). There was also appreciable expenditure on
long-acting insulin analogues in Catalonia currently at
63.2% of total insulin expenditure (not shown).

The relatively high expenditure on long-acting insulins in
Romania in recent years again reflects successful marketing
by the originator companies with insulin glargine being one
of the top selling medicines in Romania in recent years joined
recently by insulin detemir.

3.3. Utilisation of Insulin Glargine including Biosimilar
100 IU/ml and 300 IU/ml (Gla-300). There has also been con-
siderable variation in the use of biosimilar insulin glargine
(100 IU/ml) versus total insulin glargine across Europe
(Figure 3). This reflects a number of differences between
countries in terms of switching of prescribing of insulin glar-
gine from 100 IU/ml to patented 300 IU/ml (Gla-300) as well
as activities of the originator company to lower its price to
make the market less attractive for biosimilars.

Currently, no biosimilar insulin glargine is marketed in
Albania, Austria, or Latvia. This may reflect increasing utili-
sation of Gla-300 in recent years rising to 45.3%, 47.7%, and
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Figure 1: Utilisation of long-acting insulin analogues as a percentage of total insulins over time across Europe (DDD based).
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51.4%, respectively, of total insulin glargine in these countries
as a result of commercial and other activities (Figure 4). This
coupled with reduced prescribing generally of insulin glar-
gine (Latvia), and price reductions of the originator over time
(Albania and Latvia) (Table 1) appear to have made the
100 IU/ml biosimilar market unattractive in these countries.
This is despite insulin glargine being the predominant long-
acting insulin analogue prescribed in Albania in recent years,
rising to 81.1% of total long-acting insulin analogues (DDD
basis) prescribed.

There is also currently no biosimilar insulin glargine
imported into Kosovo due to a number of issues including
concerns with their effectiveness and safety versus the origi-
nator, and currently there is no biosimilar insulin glargine
prescribed in Malta despite very limited use of Gla-300
(Figure 4). This probably reflects the considerable price
reduction by the originator company making this market
unattractive to biosimilar manufacturers (61.3%, Table 1).
Similarly, whilst insulin glargine biosimilar has recently been
reimbursed in Romania (Abasaglar® 100), its uptake to date
has been very limited (not shown) due to ongoing pricing
and reimbursement policies coupled with limited physician
incentives to preferentially prescribe biosimilars alongside
no copayment issues for patients.

There was also very limited utilisation of insulin glargine
biosimilars in Estonia, contrasting with their growing utilisa-
tion in Lithuania as another key member of the Baltic States.
This again probably reflects the originator company switch-
ing promotional activities to patented Gla-300 in Estonia to
reduce biosimilar competition, with utilisation of Gla-300
growing to 55.4% of total insulin glargine in 2020
(Figure 4). In addition, the originator company dropping its
price by 24.9% over time (Table 1) resulting in limited price

differences in recent years between the originator and biosi-
milars (2.1%-7.1%).

Low and constant utilisation of biosimilar insulin glar-
gine in Bulgaria again reflects continued marketing activities
by the originator company coupled with currently a lack of
physician incentives to preferentially prescribe biosimilars
alongside limited price difference in practice between the
originator and the biosimilar (Table 1), with both reducing
their prices over time.

Low utilisation of insulin glargine biosimilars in Norway
also potentially reflects limited price differences between the
originator and biosimilar in recent years (Table 1) coupled
with growing utilisation of Gla-300 (Figure 4). This contrasts
with Sweden which has the highest biosimilar use among the
studied European countries (Figure 3) despite growing use of
Gla-300 (Figure 4). This is probably due to a tradition of pre-
scribing of multiple source medicines with compulsory
generic substitution in Sweden coupled with ongoing initia-
tives to enhance the quality and efficiency of prescribing
including enhancing the prescribing of biosimilars [55, 106,
119, 120]. Ongoing initiatives also include devolving budgets
locally to enhance the focus of ambulatory care physicians on
prescribing efficiency.

The situation in Lithuania contrasts with the other Baltic
countries as there has been growing utilisation of biosimilar
insulin glargine as a percentage of all insulin glargine
100 IU/ml in recent years, reaching 26.5% of total insulin
glargine 100 IU/ml in 2020 (Figure 3). This reflects the fact
that all long-acting insulin analogues are in the same refer-
ence price group with patients covering the additional costs
themselves for a more expensive medicine [121, 122]. Having
said this, utilisation of the 100 IU/ml formulation has been
moderated in recent years in Lithuania by increasing
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Figure 2: Expenditure on long-acting insulin analogues as a percentage of total insulin expenditure over time among European countries.
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utilisation of Gla-300, rising to 39.0% of all insulin glargine in
early 2020 (Figure 4) coupled with price reductions by the
originator (21.1% between 2015 and 2020) to limit any
copayment differences.

There has also been growing utilisation of insulin glar-
gine biosimilars in Bosnia and Herzegovina (B & H), but
from a low base with the state agency recently encouraging
physicians to prescribe biosimilars for new patients where
possible, with physicians generally following national guide-
lines in B & H [108, 123]. Greater growth though is ham-
pered by high utilisation of Gla-300, reaching 52.1% of all
insulin glargine use in 2019 (Figure 4), and the originator
dropping its price to reduce any resultant price differential
(Table 1).

The growth in the utilisation of the biosimilar in Hungary
is also welcomed as this was not the case with biosimilars for
infliximab and rituximab [124, 125]. However, there are now
ongoing reforms in Hungary to encourage physicians to start
patients on the least expensive biosimilar as well as the refer-
ence pricing system with patients required to fund the differ-
ence in prices between the originator and any biosimilar
themselves [126]. Having said this, utilisation of biosimilar

insulin glargine in Hungary is again adversely affected by
the originator dropping its price over time (Table 1) coupled
with increasing use of Gla-300 reaching 58% of total insulin
glargine in recent years (Figure 4).

The growth in the prescribing of biosimilar 100 IU/ml
insulin glargine in Italy in recent years (Figure 3) probably
reflects ongoing regional and national demand-side measures
to enhance the prescribing of biosimilars given some of the
price differences seen including for biosimilar insulin glar-
gine (Table 1) and the need to conserve resources [127,
128]. However, greater utilisation of biosimilar insulin
glargine may again be hampered by growing utilisation of
Gla-300 in Italy in recent years (Figure 4).

We are also seeing growing utilisation of biosimilar insu-
lin glargine in Scotland. However, growth is limited by con-
cerns with switching between the originator and biosimilar
100 IU/ml insulin glargine, with physicians requesting to pre-
scribe by brand name [64, 65]. This works in the UK with
community pharmacists not allowed to substitute an origina-
tor with a generic without physician approval [80, 129].
Having said this, there are traditionally very high rates of
INN prescribing in Scotland [83, 84, 118]. There is currently

Table 1: Changes in differences between prices for the originator and biosimilar insulin glargine 100 IU/ml across Europe in recent years
(based on local costs/DDD).

(a)

Albania Austria B & H Bulgaria Catalonia (Spain)

% difference originator vs. biosimilar price

Launch of the biosimilar Not applicable Not applicable No difference 4.7% 30.0%

Latest difference Not applicable Not applicable 7.9% 5.7% Similar

% price change over time (from 2014/2015 to 2020)

Originator -32.0% No change -11.3% -10.8% -23.1%

Biosimilar Not applicable Not applicable -17.1% -11.7% No change

(b)

Czech Republic Estonia Hungary Italy Latvia Lithuania

% difference originator vs. biosimilar price

Launch of the biosimilar 17.1% 16.4% 28.2% Not recorded Not applicable 12.3%

Latest difference Similar 7.1% 1.6% 31.6% Not applicable Similar

% price change over time (from 2014/2015 to 2020)

Originator -25.5% -24.9% -21.2% 52.3% -14.4% -21.1%

Biosimilar -7.7% Stable 1.2% Not recorded Not applicable -6.8%

(c)

Malta Norway Poland Scotland Slovenia Sweden

% difference originator vs. biosimilar price

Launch of the biosimilar Not applicable 12.1% 24.7% 18.1% 22.9% 13.6%

Latest difference Not applicable 5.9% 0.2% 7.5% 9.9% 0.6%

% price change over time (from 2014/2015 to 2020)

Originator -61.3% -3.6% -31.1% -9.0% -20.3% -12.7%

Biosimilar Not applicable 2.1% -6.5% No change No change -1.4%
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low use of Gla-300 in Scotland as a result of ongoing pre-
scribing guidance to limit its use enhanced by concerns that
patients may inadvertently over dose [86].

The appreciably higher utilisation of biosimilar insulin
glargine in Poland in recent years compared with a number
of other CEE countries (Figure 3) may well be facilitated by
a flat reimbursement rate with patients paying the price dif-
ference for a more expensive originator [126, 130]. Alongside
this, the Ministry of Health and the National Health Insur-
ance Fund in Poland are both looking to encourage the use

of biosimilars to save resources especially as Poland is a lead-
ing producer of biosimilars in Europe [130, 131]. However,
their prescribing is also hampered by growing utilisation of
Gla-300 reaching 37.1% of total insulin glargine by early
2020 (Figure 4).

Prices are also now similar between the biosimilar insulin
glargine and the originator in the Czech Republic potentially
impacting on its use following a fall in originator prices
(25.5%) and also biosimilar prices (7.7%) (Table 1). As a
result, there is limited use of biosimilars despite growing
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utilisation of long-acting insulin analogues in the Czech
Republic reaching 47.8% of total insulins in 2020
(Figure 1). There are current restrictions regarding the pre-
scribing of long-acting insulin analogues in the Czech
Republic, with long-acting insulin analogues only reim-
bursed if current treatment regimens fail to achieve target
HbA1c levels below 60mmol/mol or if patients prescribed
human insulins repeatedly experience severe hypoglycaemia.
Concomitant with this, treatment with long-acting insulin
analogues should no longer be reimbursed unless there is a
demonstrable improvement in the patient’s HbA1c levels
within three months of initiation, i.e., a reduction by at least
10%, or significant reduction in the incidence of hypoglycae-
mia. However, there is currently variable follow-up of these
restrictions in practice.

3.4. Potential Strategies to Enhance the Prescribing of
Biosimilar Insulin Glargine. Box 1 contains a number of
potential strategies to enhance the utilisation of biosimilar
long-acting insulin analogues in Europe. This builds on cur-
rently variable utilisation of biosimilar insulin glargine across
Europe. This is seen as essential to stimulate the market for
the benefit of key stakeholders in the future.

4. Discussion

We believe this is the most comprehensive study to date to
explore current utilisation and expenditure patterns for dif-
ferent insulin preparations, with a particular focus on insulin
glargine and its biosimilars, across Europe. There has typi-
cally been increasing utilisation of long-acting insulin ana-
logues across Europe despite their higher price (Figure 1),
reflecting perceived patient benefits in terms or reduced
hypoglycaemia and greater convenience. This increased use
is seen in bothWestern European and CEE countries demon-
strating that affordability is not an issue unlike a number of
lower- and middle-income countries [35, 143, 145]. Similar
patterns were seen when evaluating changes in expenditure
on long-acting insulin analogues as a percentage of total
expenditure on insulins (Figure 2).

However, there are concerns with limited or no use of
biosimilar insulin glargine in a number of European coun-
tries despite a number of studies showing no difference in
effectiveness and safety between the originator and biosimi-
lars [57–60] (Section 3.3). This is due to a number of factors
including promotional efforts by the originator company to
change prescriptions to patented Gla-300 with limited

Educational initiatives
(i) Instigate programmes that educate patients where pertinent regarding similar effectiveness and safety between the originator and
biosimilar insulin glargine. This includes actively disseminating the findings from previous and current studies including studies with
real-world data
(ii) Instigate/help with additional research regarding the potential savings/cost-effectiveness from increasing use of biosimilar insulin
glargine—building on current studies, with potential savings used to enhance either greater availability and use of long-acting insulin
analogues in suitable patients with rising prevalence rates; alternatively, increase the number of professionals available to improve the
care of patients with diabetes requiring insulin with the savings made
(iii) Alongside this, work with patients to ensure they are familiar with the different pens/devices where this exists in cases where
switching between unfamiliar devices may cause confusion—the objective being to minimise any potential for hypoglycaemia
(iv) Concurrently, work with patient organisations to facilitate greater use of biosimilar insulin glargine especially where resources/-
copayments are an issue and help with patient education to enhance optimal use of available devices where pertinent [132]
(v) Increased competition with greater availability of biosimilars should help to further lower prices benefitting all key stakeholder
groups
Other suggested activities
(i) Encourage greater discounts from companies to enhance the use of biosimilar insulin glargine at lower costs—building on examples
with oral generics [122, 133, 134]. This includes helping to cover the costs of any educational activities needed to enhance familiarity
with different devices to minimise potential hypoglycaemia
(ii) Potential activities to encourage increased prescribing of biosimilars (and hence competition) could include the following:

(a) Introducing/progress annual procurement practices—with preference given to biosimilar companies
(b) Consider potentially delisting originator insulin glargine 100 IU/ml from reimbursement and formulary lists and/or only author-

ising reimbursement for biosimilars—building on successes in other disease areas and situations [118, 135]
(c) Introduce target prescribing goals for biosimilars for both new and existing patients with diabetes requiring insulin for their

management—and where necessary provide additional educational support (with the help of patient organisations and other
healthcare professionals)

(d) Introduce prescribing restrictions/guidance for still patented Gla-300 IU/ml to further enhance the market attractiveness for
100 IU/ml formulations—similar to the situation in Scotland [86]. This builds on the successful introduction of prescribing
restrictions in other disease areas across Europe [91, 136–138]

(iii) Potentially form consortia surrounding the purchasing of biosimilar insulin glargine to encourage greater competition among
manufacturers to reduce the current monopoly of insulin availability from the three leading pharmaceutical companies. This can build
on current Pan-European consortia activities [139–141]
(iv) Look to increase European production of biosimilar insulin glargine building on current activities in countries such as Poland and
Malaysia [130, 131, 142]. Lower prices for biosimilar insulin glargine should help lower- and middle-income countries struggling to
fund long-acting insulin analogues due to issues of affordability [35, 143, 144]

Box 1: Potential activities among health authorities to enhance the prescribing and dispensing of biosimilar insulin glargine.
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demand-side initiatives from health authorities to discourage
this with the exception of Scotland with its prescribing sug-
gestions to limit the use of Gla-300 [86]. In addition, the
company lowering the price of the originator often to near
or similar to biosimilar prices (Table 1), which coupled with
concerns with different devices between the different insulin
glargine 100 IU/ml formulations in some markets, has fur-
ther limited biosimilar use. Alongside this, the continued
domination of the insulin market by three manufacturers
discourages competition [36, 46].

These issues need to be addressed to enhance the attrac-
tiveness of the biosimilar long-acting insulin analogue
market, especially with the potential for low cost of goods
[46, 67]. We have seen with biosimilars for managing
patients with inflammatory diseases such as rheumatoid
arthritis that increased competition can lead to low prices
for biosimilars [52, 54, 56, 146], and this should be encour-
aged for long-acting insulin analogues in Europe. Failure to
do so will limit the attractiveness of this market to other man-
ufacturers of biosimilar insulin glargine as well as potential
manufacturers of other long-acting insulin analogues as these
compounds lose their patents. This will be to the detriment of
key stakeholder groups especially given rising rates on diabe-
tes across Europe [9] and growing resource issues post-
COVID-19. Box 1 contains a number of activities that
European health authorities can instigate to increase compe-
tition and subsequent prescribing of biosimilar long-acting
insulin analogues, building on demand-side and other mea-
sures in other disease areas, and we will be monitoring these
in the future.

We are aware of a number of limitations with this study.
These include the fact that we did not include all European
countries. However, we do not believe that increasing the
number of European countries would have appreciably
altered our findings. In addition, we only used health author-
ity and health insurance company databases. This was delib-
erate for the reasons stated. Thirdly, we used DDDs for
documenting and analysing utilisation data aware though
of the potential problems with Gla-300. This was again delib-
erate for the reasons stated. Finally, we did not undertake an
in-depth analysis of the rationale behind the trends seen in
each country. However, feedback was based on the experi-
ence of senior-level coauthors in each country. Consequently,
we believe our findings and suggestions are robust providing
future direction.

5. Conclusion

In conclusion, we have seen growing use of long-acting insu-
lin analogues across Europe reflecting their perceived
benefits with improving compliance and reducing hypogly-
caemia. However, there are concerns with limited or no use
of biosimilars of long-acting insulin analogues in a number
of European countries due to a number of factors. These
include promotional efforts by the originator company and
price reductions matching those of biosimilar manufacturers.
These issues need to be addressed to enhance the utilisation
of biosimilars in the future to the benefit of all key stake-
holder groups.
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