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Biosimilars in Italy: what do real-world data reveal?

Assistant Professor Gianluca Trifird'?, MD, PhD; Ylenia Ingrasciotta?, MSc; llaria Marciand’, MSc; Armando
Genazzani®, DPhil, MD

This paper aims to provide an overview of the available real-world data about the pattern of use and the comparative effectiveness of
biosimilars and originator biological drugs in Italy.

Different observational studies resulting from an Italian Ministry of Health funded project were described. These studies evaluated the
pattern of use and the comparative effectiveness of biological drugs and biosimilars. In addition, further studies using Italian admin-
istrative databases to explore the switching patterns between biosimilars and originators and the clinical consequences of switching
are described.

The included studies highlighted a remarkable heterogeneity in biosimilar uptake across Italy, and an overall increasing trend in
biosimilar use. During the first year of treatment, switching between drugs of the same class was common, occurring mostly between
originators.

When investigated, erythropoiesis-stimulating agent biosimilars and originators, a comparable effectiveness in terms of the haemo-
globin levels gained after treatment beginning was demonstrated.

Given the expected rise in the number of biosimilars, a combination of multiple healthcare databases from several countries may

represent an opportunity for post-marketing monitoring of biological drugs.
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Introduction

In recent years, national health services (NHSs) across the globe
have been faced with ever increasing expenditures due to the
marketing of high-cost innovative drugs. In Italy, the amount
spent on pharmaceuticals by public hospitals almost doubled
from Euros 2,124 million in 2011 to Euros 4,095 million in
2015 [1]. This trend is unlikely to stop as there is an increasing
human life expectancy (from 1970-2010, the average life expec-
tancy increased at an annual average rate of 0.21 for males and
0.17 years for females [2]), and the constant development of
highly innovative therapies such as biological drugs.

Biological drugs contain one or more active substances,
produced or extracted from biological systems or via biotech-
nological procedures [3, 4]. Biological drugs include hormones,
growth factors, interleukins, interferons, vaccines, monoclonal
antibodies and fusion proteins. They have led to a dramatic
change in the management of several high burden diseases in
different therapeutic areas, such as rheumatology (e.g. rheu-
matoid arthritis and ankylosing spondylitis), dermatology (e.g.
psoriasis), gastroenterology (e.g. ulcerative colitis and Crohn’s
disease), and oncology. These drugs selectively target specific
proteins which play a key role in the disease progression or the
tumour growth [5], thus offering substantial benefits in terms of
response rate and quality of life [6].

With these therapeutic innovations, NHSs of western coun-
tries face new challenges. They must find a balance between
economic sustainability and ensuring market access to innova-
tive medicines. Research and development also needs to be
rewarded financially. In order to ensure the sustainability of
health systems where payers require the value of innovation
to be demonstrated, strict cost containment strategies must be
adopted [7].

When chemically synthesized drugs were considered, the intro-
duction of generics represented a great opportunity for NHSs to
achieve relevant savings. In the US in 2015, around 90% of all
prescriptions were for generic drug products [7]. In European
countries in the same year, the generics market share was more
heterogeneous. It ranged from around 5% in Greece, to 70%
in The Netherlands [8]. However, when biological drugs were
considered, there are more hurdles to overcome to get access
to markets. This is mainly due to the fact that biologicals are
highly reliant on their production process, which can lead to
subtle differences in the product quality. Biosimilars are bio-
logical drugs containing a version of the active substance of an
already approved original biological drug (reference product,
whose patent has expired) and, due to the subtle differences,
are required to demonstrate their biosimilarity to the corre-
sponding reference product, in terms of: quality characteristics,
biological activity, safety and efficacy, based on a comprehen-
sive comparability exercise [4, 9].

In general, biosimilars are considered as comparable, effective
and safe therapeutic alternatives to their reference products [10].
They can provide around 20-30% purchase cost reduction in
comparison to the reference product [11]. Such cost reductions
can reach significantly higher percentages (69% in 2015) where
a higher uptake of biosimilars occurs as demonstrated in the
case of infliximab in Norway [12]. In cases such as these, tender-
ing is usually the preferred purchasing tool of health services
[13]. Overall, this means that biosimilars may represent a valid
opportunity for additional cost savings.

Biosimilars in Italy: an overview of dispensing and monitoring
In 2015, the 30 most costly molecules to Italy’s hospitals included
drugs that did not have biosimilars available yet, i.e. adalim-
umab, and drugs whose corresponding biosimilar is already on
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the European market, i.e. etanercept, insulin glargine, somatro-
pin, epoetin alfa. Biosimilar uptake in Italy was relatively low
when compared to countries such as Norway. Uptake was also
widely variable and varied for different drugs. For example,
it varied from 0.3% for biosimilar follitropin-alfa, to 31.2% for
biosimilars of erythropoiesis-stimulating agents (ESAs), in terms
of defined daily dose (DDD) per 1,000 inhabitants of the total of
the therapeutic class. However, an increasing trend in biosimilar
consumption was observed in comparison to the previous year
(+49.0% for biosimilar ESA, +21.5% for biosimilar somatropin
and +16.5% for biosimilar granulocyte colony-stimulating factors
[G-CSFsD) [14].

In the preliminary ‘Italian report on Drug use, 2016 (January to
September) a specific indicator to monitor the appropriateness
of biosimilar ESA use was developed, highlighting an increasing
number of naive patients starting ESA therapy with a biosimilar
(+20.2%, compared to the same period of the previous year)
[1]. This indicator reflects the recommendation from the Italian
Medicines Agency (Agenzia Italiana del Farmaco, AIFA), which
clearly outlines that biosimilars are the preferred therapeutic
alternative to be used to ensure economic savings, especially
in naive patients (both never-treated and previously exposed
patients with an adequately long wash-out period), as no sci-
entific or regulatory reasons justify the use of a more expensive
product in these patients [4]. However, the AIFA recommenda-
tions also state that, whenever a patient is successfully treated
with a biological drug, and this is substituted with another drug
(even a cheaper one), the corresponding responsibility is that of
the individual prescribing physician [4]. In practice, this discour-
ages substitution. Automatic substitutions of reference products
and biosimilars by healthcare professionals other than the pre-
scribing physician are not allowed.

The Ttalian health service is run at the regional level. This
allows the adoption of different loco-regional health interven-
tions to influence the uptake of the most cost-effective molecule
(usually the biosimilar over the reference product), but no sys-
tematic monitoring of biosimilars in clinical practice has been
put in place at a national or regional level. Even though some
biosimilars are subjected to AIFA monitoring registries, the cor-
responding data have never been shared, nor has any study
been conducted using such registries. However, in some Italian
regions specific web-based prescription monitoring systems for
biologicals have been set up but no results have been published
to date.

In this complex context, the drug-utilization studies may repre-

sent the first step of post-marketing assessment of biosimilars in

real-world settings. The ideal data source for such assessments

should allow:

a) Tracing biological drugs for which biosimilars are marketed.

b) Distinction between biosimilars and originators (both refer-
ence products and biological drugs still covered by patent),
as the Anatomical Therapeutic Chemical classification system
identifies the specific molecule but does not distinguish
between the medicinal products and the drug-specific name
is therefore necessary.

¢) Plus: identification of information about biosimilar dosing regi-
men, batch number, indication of use, effectiveness outcome
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as investigated in pre-marketing randomized clinical trials
(RCTs), safety outcomes as reported in risk management plans,
potential confounders for effectiveness and outcome analysis,
direct costs of the biosimilars for economic evaluations.

The Italian administrative healthcare databases are a valid source
to explore the treatment pattern of biosimilars in different geo-
graphic areas over time, as well as the short- and long-term
comparative effectiveness and safety of biosimilars versus origi-
nators in naive users and switchers, together with the economic
impact of biosimilars. Several observational studies have been
conducted throughout Italy over time to explore the pattern of
use of the available biosimilars and corresponding originators,
as well as their comparative effectiveness [15-19].

This paper provides an overview of the available real-world
data on the pattern of biosimilar use and the comparative effec-
tiveness of the biosimilars and their corresponding originator
biological drugs. The data were collected in Italy outside the
constraints of traditional clinical trials.

Real-world data in Italy

The Italian Ministry of Health recently funded the 4-year project
entitled ‘Assessment of short- and long-term risk-benefit pro-
files of biologicals through healthcare database network in Italy’
(RF-2010-2320172). This aimed to create a network of admin-
istrative healthcare databases from different Italian local health
units (LHUs) and regions, to evaluate the pattern of use and
the comparative safety and effectiveness of biological drugs for
which biosimilars were available on the Italian market when the
project was approved, i.e. ESAs, G-CSFs, somatropin. Six centres
participated in the project: Caserta, Treviso and Palermo LHUs;
and Tuscany, Umbria and Lazio regions, covering a total popu-
lation of 14,133,687 persons (around 25% of the whole Italian
population), see Figure 1. Various healthcare claims databases,
linkable through unique and anonymous patients’ identifiers,
were made available from the participating centres: demo-
graphic and mortality registries, emergency department visits
and hospital discharge diagnosis, drug dispensing, healthcare
service payment exemptions, outpatient diagnostic tests and
specialists’ visits and, in some cases, also laboratory findings,
see Table 1. From these sources, more than 65,000 ESA users,
more than 30,000 G-CSF users, and almost 7,000 somatropin
users in the years of 2009-2014 were retrieved.

In addition, two different population-based drug-utilization
studies analysed the switching patterns between biosimilars and
originator ESAs, using the administrative healthcare databases
from the Sicilian LHU of Messina in the period January 2010 to
May 2011 [20], and those from the Umbria region in the period
July 2011 to December 2014 [19], respectively. One retrospec-
tive study analysed data from 11 Italian dialysis centres, from
2011 to 2014, to evaluate the effect of switching from originators
to biosimilar ESAs [21].

Loco-regional healthcare interventions in Italy and biosimilar
uptake

To date, two drug-utilization studies have been published in
the context of the Italian Ministry for Health project (RF-2010-
2320172). These were aimed at evaluating the prescribing
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Figure 1: Study population covered by the Italian distributed

database network in the years of 2009-2014

Bl Treviso LHU: No. = 462,642

[0 Tuscany Region: No. = 4,127,900
Umbiria Region: No. = 948,755
Lazio Region: No. = 6,193,813

Bl Caserta LHU: No. = 1,059,831

B Palermo LHU: No. = 1,340,746

LHU: Local Health Unit; No.: number.

Table 1: Checklist for data availability about biosimilars in the Italian distributed data-

base network

Item Availability

somatropin in the same study years. However, the biosimilar
of this drug accounts for a much lower proportion of the total
somatropin use (8.0%).

Potential reasons for such variability in biosimilar uptake may
be ascribed to the different healthcare policy interventions pro-
moting biosimilar use adopted at a loco-regional level. In some
centres, naive users must be dispensed a biosimilar; in others,
clinicians are requested to justify any prescription of drugs other
than the cheapest and are otherwise charged with the cost
of the prescribed drug; and in others, achievement of predefined
thresholds of biosimilar consumption assures economic incen-
tives. These policies, as well as different tender procedures for
the purchase of originators and biosimilars by public hospitals,
the scepticism surrounding biosimilars, and the differences in
patients’ access to biological drugs, may all have influenced the
uptake of biosimilars in regions across Italy.

Switching patterns in Italy: biosimilars and originators

As mentioned previously, AIFA does not allow automatic sub-
stitution of a prescribed biological drug with another one, even
if cheaper [4], probably because the safety of the substitution
of biosimilars and originators is not sup-
ported by robust studies [22]. However,
switching between different active phar-
maceutical ingredients belonging to the
same therapeutic class appears to be

Study biologicals’ traceability | Yes, via dispensing data

quite common in clinical practice. This
generally concerns switching from one

Distinction of biosimilar versus
originator and other biologicals

Yes, via Italian drug specific code — no ATC

originator to another.

Biosimilar dosing regimen
therapeutic plan

Yes, estimated via dispensing data and reported in

The analysis of the switching patterns
of the Italian project (RF-2010-2320172)

Biosimilar batch number No

revealed that, during the first year of treat-
ment, switching was frequent. This was

Indication of use

Yes, using claims databases and therapeutic plan

both among different G-CSFs (20.3% of

Safety and effectiveness
outcomes

Yes, using claims databases as well as laboratory
values database (only in some databases)

naive G-CSF users [16]) and among dif-
ferent ESAs (17.0% of naive ESA users
[15]. In general, switching occurred most

Potential confounders

Yes, using claims databases as well as laboratory
values database (only in some databases)

frequently from biosimilars to reference
products, from other ESAs still covered by

Direct costs

Yes, using dispensing data and other claims databases

patent to biosimilars, and between origi-

ATC: Anatomical Therapeutic Chemical classification system.

nators in both patients affected by chronic

patterns of ESAs and G-CSFs (both biosimilars and originators)
in the participating Italian centres where different health policy
interventions promoting biosimilar use were implemented [14-
16]. Considering the uptake of biosimilars, Ingrasciotta Y et al.
highlighted an increasing trend in biosimilar ESA use in all
centres considered from 2009 to 2013 (overall, +33.6%) [15].
Heterogeneity in uptake was observed in the different centres,
with a greater increase being observed in Treviso (up to 45.0%
of biosimilar ESA users on total ESA users) than in the Caserta
LHU (from 7.5% to 22.9%) during the study years. Similarly,
an increase in the proportion of biosimilar G-CSF users over
time was described by Marciano I et al. Here, there were 0.2%
of G-CSF users in 2009 and 66.2% in 2014, together with a
notable difference between individual centres [16]. Ongoing
analyses from the same project documented a similar trend for

16 | Volume é | 2017 | lIssue 3

kidney disease (CKD) (17.0%) and those
with chemotherapy-induced anaemia (17.4%), see Figure 2.
These results support previous data from a drug-utilization study
in southern Italy [20] where switching between ESAs was also
very frequent (21.8% of incident users, during a 1.5 years obser-
vation period). Among switchers, 27.0% switched more than
once and switching back accounted for 20.7%. Furthermore, the
most frequent switches occurred towards the reference product
(32.9%). An additional real-world study on ESAs, using admin-
istrative healthcare databases from the Umbria region, docu-
mented that 12.2% of incident ESA users having at least two
prescriptions of ESAs, experienced a switch during a 48-month
observation period. The switching practice equally affected all
ESAs and occurred most frequently between originators. The
probability of switching increased with the duration of therapy,
from 15% of incident users switching within the first year of
treatment, up to 25% within two years [19].
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Figure 2: Switching patterns of erythropoiesis-stimulating agents (ES
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during the first year of treatment
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The analyses included the following medicinal products:
— epoetin alfa, which is the biological drug contained in Eprex, Abseamed, Globuren, Binocrit;
— epoetin beta, which is the biological drug contained in Neorecormon;

— darbepoetin alfa, which is the biological drug contained in Aranesp, Nespo;

Binocrit, Abseamed and Retacrit are biosimilars of epoetin alfa.

The numbers in brackets describe the number of incident users (i.e. ESA users without any ESA dispensing within one year prior to the index date, defined as the date of the first ESA dispens-
ing in the study period) of the corresponding medicinal product, having at least one year of observation after the index date and at least one more ESA dispensing within one year after the
index date. The size of each node is proportional to the number of users as reported in brackets. The percentages describe the proportion of users (minimum 5%) switching between one

product and another; the size of each arrow is proportional to the corresponding percentage. Switching was counted only once per patient.

— epoetin zeta, which is the biological drug contained in Retacrit;
— epoetin theta, which is the biological drug contained in Eporatio;

— methoxypolyethyleneglycol-epoetin beta, which is the biological drug

Globuren users were grouped with Eprex users, and Nespo users were grouped with Aranesp users. Abseamed was not included in this figure because there were no switchers.

contained in Mircera.

Switching practices concern all biological drug users equally, not
only those using biosimilars [15, 16, 19, 20]. This suggests that it
is not influenced by the drug cost or by evidence provided by
the comparability exercise. Furthermore, a switch between differ-
ent biological drugs of the same therapeutic class is not associ-
ated with adverse events. Ebbers H et al. [23] reviewed data from
clinical trials and pharmacovigilance databases, identifying almost
60 studies that evaluated the safety of switching between different
ESAs or G-CSFs or somatropin (regardless of whether biosimilars
or originators). Here, no safety issues were described following
switching to and from different biological drugs (even though the
studies were too short to evaluate long-term safety) [23].

Comparative effectiveness of biosimilar versus originator in
an Italian post-marketing setting

According to AIFA, ESAs are prescribed to patients affected by
chronic kidney disease (CKD) with haemoglobin (Hb) levels
lower than 11 g/dL, and in the case of chemotherapy-induced
anaemia with Hb levels lower than 10 g/dL. In both conditions,
haemoglobinaemia ranges between 11-12 g/dL, avoiding an
increase higher than 2 g/dL over a 4-week period [24].

To date, four pre-marketing clinical trials have been conducted
on patients with CKD-related anaemia, and no differences in
achieving the target Hb value after 12, 24, 28 or 56 weeks of
treatment were found between biosimilar and reference product
[25-28]. Furthermore, a meta-analysis of RCTs, comparing the

GaBl Journal | www.gabi-journal.net

efficacy and safety of ESAs in CKD patients, highlighted a lack
of evidence suggesting the superiority of any ESA formula-
tion [29]. Only one randomized study was conducted to evalu-
ate the efficacy and safety of 12-week treatment with biosimilar
epoetin alfa in chemotherapy-induced anaemia due to solid
tumours [30]. On average, less than 500 patients were enrolled
in each pre-marketing RCT on biosimilar ESAs.

With respect to post-marketing assessment, several observa-
tional studies have proven the effectiveness of epoetin zeta,
darbepoetin alfa, and biosimilar epoetin alfa, using real-world
data but they have not been compared to originators [31-33].
Only one European multicentre retrospective study compared
the real-life clinical effectiveness and safety of biosimilar epo-
etin alfa versus darbepoetin alfa in patients with chemotherapy-
induced anaemia, showing no differences [34].

In the context of the Italian project (RF-2010-2320172), a population-
based study was conducted to evaluate and compare the effects
of biosimilar and originator ESAs on haemoglobinaemia in CKD
and cancer patients between 2009 and 2014. This used the
administrative database from Treviso LHU which also included
haemoglobinaemia values [17]. In this study, incident ESA users
with at least one Hb measurement taken within the month
prior to the first ESA dispensing, i.e. Index Date [ID], defined
as the baseline Hb value, and another measurement between
the second and the third month after ID (follow-up Hb value)
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were considered. This allowed for the identification of more than
1,000 incident users. Considering the effects of ESAs on Hb
values during the follow-up period, no statistically significant dif-
ferences were found for biosimilars versus reference product/
other ESAs in patients being treated for either indications of use,
when considering mean baseline Hb value and follow-up Hb
value. Based on the difference between follow-up and base-
line Hb values, i.e. delta Hb (AHb), ESA users were classified as
non-responders (AHb < 0 g/dL), responders (0 < AHb < 2 g/dL)
and high responders (AHb > 2 g/dL). Around 15-20% of ESA
users were non-responders in both CKD and cancer. Consider-
ing the distribution of responders and high responders in both
indications of use, no differences across types of ESA users were
found. The strength of ESA therapy, defined as the total number
of dispensed DDD during the follow-up, divided by the days
of follow-up, was investigated stratifying by type of adminis-
tered ESA, i.e. reference product, biosimilar and other ESAs still
covered by patent. No statistically significant difference in the
strength of treatment between different types of ESAs was found
in either CKD or cancer patients. The difference related to the
higher doses used in chemotherapy-induced anaemia was in line
with the dosing regimens described in the Summary of Product
Characteristics.

In terms of responsiveness to the drug, no statistically significant
difference between biosimilars (Binocrit, Abseamed, Retacrit)
and reference product (Eprex)/ESAs covered by patent (Aranesp,
Nespo, Neorecormon, Eporatio, Mircera) was found, despite
a comparable prescribed cumulative dose of drug during the
observation period. This finding is in contrast to the results
reported in a recently published research letter [21] where Minu-
tolo R et al. analysed data from 11 Italian dialysis centres between
2011-2014. Here, the goal was to evaluate the effect of switch-
ing from originator to biosimilar ESAs when treating anaemia. The
authors concluded that switching from originator to biosimilar
ESAs may require higher doses of biosimilar ESA to maintain
Hb levels (so called ‘dosing penalty’) [21]. Several factors may
explain the differences observed by Ingrasciotta [17] and Minu-
tolo [21]: a) Ingrasciotta Y et al. investigated all naive users of
different ESAs while Minutolo R et al. analysed only those who
switched from originators to biosimilars. As renal functionality
declines progressively, thus requiring higher doses of all ESAs to
achieve target Hb over time, it may be more appropriate to inves-
tigate all possible switches between biosimilars and reference
product/other ESAs covered by patent and vice versa; b) Ingras-
ciotta Y et al. conducted a population-based study, thus using
real-world data, while Minutolo R et al. conducted a multicentre
study where patients received stable originator ESA doses, thus
preventing the generalization of the results to the whole spec-
trum of the haemodialysis population.

Despite the ATFA recommendations surrounding the specific Hb
values to start ESA treatment, 14—24% of CKD patients had a
baseline Hb value higher than 11 g/dL. In addition, 22-38%
of cancer patients started ESA treatment having a baseline Hb
value higher than 10 g/dL, regardless of the type of ESA dis-
pensed at ID. More worryingly, 33—-54% of CKD patients and
26—39% of cancer patients reached a follow-up Hb value higher
than 12 g/dL [17]. Given the widely known negative effects of
high Hb values [35], these data may reflect an inappropriate use
of ESA thus warranting further investigation.
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Conclusions and future assessment of biosimilars in Italy
The Italian administrative healthcare databases and their dis-
tributed database network have provided real-world data about
biosimilar patterns of use and the comparative efficacy of ESAs.
In the future, post-marketing assessment of biosimilars will be
required and this will need: a) data supporting the long-term
safety and effectiveness of first generation biosimilars versus
originators; b) further investigation and evaluation of the clinical
effects of switching between originators and biosimilars, biosim-
ilars and originators, and between different originators; ¢) the
risk—benefit profile of the most recently marketed and more
complex biosimilars, i.e. monoclonal antibodies.

In light of the growing number of biosimilars set to reach the
market in the future across therapeutic areas, an international
post-marketing monitoring system for biosimilars, based on com-
bination of multiple healthcare databases from several countries,
may provide useful data. The secondary use of healthcare adminis-
trative databases represents a great opportunity for post-marketing
assessment of biosimilars and biological drugs in general.

This paper reported a heterogeneous uptake of first generation
biosimilars over time and across regions of Italy. This is likely due to
the specific loco-regional healthcare policy interventions, and con-
firms comparable effectiveness of the different types of ESAs in clini-
cal practice, used for treatment of both cancer and CKD patients.
However, a better monitoring of biosimilar prescribing is necessary
to ensure that savings can be made without putting patients at risk.
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