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ABSTRACT

Introduction: Multiple sclerosis (MS) is a
chronic neurodegenerative disease that leads
to impaired cognitive function and accumula-
tion of disability, with significant socioeconomic
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burden. Serious unmet need in the context of
managing MS has given rise to ongoing research
efforts, leading to the launch of new drugs
planned for the near future, and subsequent
concerns about the sustainability of healthcare
systems. This study assessed the changes in
the Italian MS market and their impact on the
expenditures of the Italian National Healthcare
Service between 2023 and 2028.

Methods: A horizon-scanning model was devel-
oped to estimate annual expenditure from 2023 to
2028. Annual expenditure for MS was calculated
by combining the number of patients treated with
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each product (clinical inputs) and the yearly costs
of therapy (economic inputs). Baseline inputs
(2020-2022) were collected from IQVIA® real-
world data, while input estimation for the 5-year
forecast was integrated with analog analyses and
the insights of clinicians and former payers.
Results: The number of equivalent patients
treated in 2028 in Italy was estimated at around
67,000, with an increase of 10% versus 2022. In
terms of treatment pattern evolution, first-line
treatments are expected to reduce their shares
from 47% in 2022 to 27% in 2028, and Bruton
tyrosine kinase inhibitors are expected to reach
23% of patient shares. Overall, expenditure for
MS is estimated to decrease from €721 million
in 2022 to €551 million in 2028, mainly due to
losses of exclusivity and renegotiation of drug
prices.

Conclusion: Despite the increase in the num-
ber of patients treated for MS and the launch of
new molecules that will reach high market pen-
etration, the model confirmed sustainability for
the Italian National Healthcare Service.

Keywords: Multiple sclerosis; Costs; Forecast;
Italian National Healthcare Service expenditure;
BTKi; Treatment pattern
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Why carry out this study?

The launch of several new drugs in multiple
sclerosis (MS) is expected in the near future,
leading to concerns about sustainability for
healthcare systems.

This study assessed expected changes in the
MS landscape in Italy and their impact on
expenditure by the Italian National Health-
care Service between 2023 and 2028.

What was learned from the study?

The number of equivalent MS patients
treated in 2028 in Italy is estimated to
increase by around 10% versus 2022.

First-line treatments currently in use are
expected to progressively reduce their patient
shares until 2028 in favor of treatments pre-
dominantly used as second line.

Despite the increase in the number of
patients treated for MS and the launch of
new innovative molecules, expenditure for
MS is estimated to decrease from €721 mil-
lion in 2022 to €551 million in 2028, mainly
due to loss of exclusivity and renegotiation of
drug prices.
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The data collected to inform the model
show long-term sustainability for the Ital-
ian National Healthcare Service and future
availability of resources for new innovative
treatment options.

INTRODUCTION

Multiple sclerosis (MS) is a chronic demyelinat-
ing disease affecting the brain and spinal cord
[1, 2]. It is the most common non-traumatic
disabling disease in young adults, affecting over
2 million people, with a worldwide prevalence
ranging from 50 to 300 per 100,000 [1]. The
mean incidence in Italy was estimated as 3.54
per 100,000, with a higher number in women
than men (4.52 vs. 2.52) [3]. Both the incidence
and prevalence of MS are increasing globally,
although the underlying cause of this remains
uncertain [1, 4].

MS can manifest clinically through several
modalities, including relapsing-remitting MS
(RRMS), secondary progressive MS (SPMS, fur-
ther subdivided into active [aSPMS] and non-
relapsing [NR-SPMS]), and primary progressive
MS (PPMS) [5]. Collectively, RRMS and aSPMS
are also called relapsing MS (RMS). The most
frequent phenotype is RRMS, but it is estimated
that 10% of patients convert to SPMS at 10
years, 50% at 20 years, and more than 90% at
30 years [6]. The subdivision of MS into different
forms is the subject of ongoing scientific debate,
given that emerging evidence suggests that the
disease is a continuum characterized by a com-
mon underlying biology. The accumulation of
disability, more or less evident, can occur from
the onset and is driven by a process of smold-
ering neuroinflammation, which develops in
parallel to the acute inflammation phenomena
typical of the RRMS phase. Today, the previously
mentioned descriptors of disease progression
hold regulatory significance for defining the
therapeutic applications of treatments, though
this situation may be re-evaluated considering
new scientific evidence [5, 7].

The severity of the disease has led to a con-
tinuous search for agents with new mechanisms

of action to improve the efficacy of treatment
[8, 9]. Currently, disease-modifying therapies
(DMTs) are the cornerstone of treatment for MS,
and the number of DMTs approved for MS has
expanded in recent decades (Table 1) [10]. DMTs
can induce a relevant change in the clinical
course of MS by targeting a range of mechanisms
such as immune cell suppression and depletion
(B-cell-depleting therapies, e.g., ocrelizumab),
immune modulation (e.g., interferons, fuma-
rates), and enhanced immune cell sequestration
(e.g., fingolimod) [10].

Despite the availability of different mecha-
nisms of action, significant unmet needs still
exist in the treatment of MS. Given the multi-
factorial pathogenesis of MS, none of the avail-
able DMTs is considered curative, as they are
mainly aimed at controlling disease activity and
reducing the rate of relapses [11]. Indeed, these
drugs mainly target acute neuroinflammatory
processes triggered by the migration of immune
cells from the periphery into the central nervous
system (CNS) and are largely ineffective when
progression of the disease and accumulation of
disability are driven by chronic neurodegenera-
tion and smoldering inflammation [8]. Conse-
quently, there are few to no treatment options
that can satisfactorily modify the clinical course
of the progressive forms of MS (i.e., aSPMS,
PPMS, and NR-SPMS), which result in impaired
cognitive function, accumulation of disability,
reduced productivity, and significant limitations
in daily activities.

The resulting socioeconomic burden has
called for efforts to develop new therapeutic
agents, as highlighted by the new products
expected to be approved in the near future [8,
12-16]. In particular, according to information
available as of November 2023, the launch of
the monoclonal antibody ublituximab belong-
ing to the a-CD20 class is expected in Italy, as it
received marketing authorization from the EMA
in May 2023 [17]. In addition, the Bruton tyros-
ine kinase inhibitors (BTKis) which are now in
phase 3 studies will likely be launched in the
Italian market by 2028 [18]. Acting as modula-
tors of BTK, BTKis have the potential to influ-
ence both acute neuroinflammatory responses
and chronic, compartmentalized neuroinflam-
matory processes, as well as neurodegeneration,
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Table 1 Currently approved treatments for MS in Italy

Class Active principle Therapeutic indication
RMS PMS
RRMS aSPMS PPMS NR-SPMS
Teriflunomide teriflunomide v
Interferons interferon beta-1a v
interferon beta-1b v v
peginterferon beta-1a v
Glatiramer acetate glatiramer acetate v
Fumarates dimethyl fumarate v
S1P modulators fingolimod v
siponimod v
ponesimod v
ozanimod v
Anti-CD20 ofatumumab v
ocrelizumab v v
Anti-CD52 alemtuzumab v
Cladribine cladribine v
Anti-alpha-4-integrin natalizumab v

The table shows, in order, class, active principle, and therapeutic indication as approved by the European Medicines Agency

RMS relapsing multiple sclerosis; RRMS relapsing—remitting multiple sclerosis; 2SPMS active secondary progressive multi-

ple sclerosis; PMS progressive multiple sclerosis; PPMS primary progressive multiple sclerosis; NR-SPMS non-relapsing sec-

ondary progressive multiple sclerosis

by crossing the blood-brain barrier and targeting
resident immune cells [8, 19]. The potency and
selectivity of each BTKi are determined by their
unique pharmacokinetic and pharmacodynamic
profiles, leading to variations in their effective-
ness and action [20, 21]. BTKis are also expected
to have greater clinical efficacy than currently
available treatment for progressive forms of MS
[22]. In line with this, the BTKi tolebrutinib is
under investigation as a potential treatment for
NR-SPMS, a condition for which there are no
approved therapies at present [23], as well as for
PPMS, for which ocrelizumab is currently the
only approved therapy [24].

The new launches expected in the MS thera-
peutic landscape will directly impact the eco-
nomic sustainability of the National Healthcare

Service, which in 2022 sustained total expendi-
ture of more than €700 million for prescription
of MS-related medications [25]. As MS currently
ranks as the fifth largest category of per capita
expenditure on direct purchases by public
healthcare facilities (following oncologic drugs,
immunosuppressants and immunomodulators,
antidiabetics, and anticoagulants), careful fore-
casting of the economic impact of the expected
changes is critical for ensuring the availability
of resources to sustain innovation [25].

The present study integrated quantitative
and qualitative sources to evaluate changes in
treatment patterns and consequent forecasted
expenditure for MS by the Italian National
Healthcare Service between 2023 and 2028.
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METHODS

Expenditure Estimation

An Excel-based horizon-scanning model was
developed to estimate the trend in annual
expenditure from 2020 to 2028 for DMTs indi-
cated for treating MS in Italy. Annual expendi-
ture for MS was calculated by multiplying the
number of patients receiving each specific treat-
ment, defined as “clinical inputs”, by the yearly
costs of each available therapy, referred to as
“economic inputs” (Fig. 1).

Clinical and economic inputs resulted from
the integration of quantitative data sources,
which include three different IQVIA® pro-
prietary databases (i.e., Patient Equivalent

Tracker [PET], IQVIA® database on consump-
tion and sales, and a database on negotiation
dynamics), and qualitative sources represented
by interviews with Italian experts, both clini-
cians (n=16) and payers (n=2). Baseline inputs
(2020-2022) on the number of treated patients
and real costs of therapy of DMTs were collected
from real-world data, while input estimation for
the 5-year forecast (2023-2028) required integra-
tion of analog analyses with the insights of clini-
cians and former payers to consider the impact
of future events (i.e., new launches and losses of
exclusivity) on the MS market.

No ethical committee approval was required
for this study. All databases used in the study
are property of IQVIA® and are accessible by its
employees at any time.

Estimate NHS expenditure for Multiple

[ Modelling objective }

Sclerosis between 2020 and 2028

[ = Number of patients treated with each drug (“clinical inputs”) * real costs of therapy for each drug (“economic inputs”) ]

|

Clinical inputs ]—
E Real-World data from IQVIA® PET
database on the number of patients o
treated with each product ER

[2020-2022]

(" Qualitative interviews and online

survey with neurologists to collect

inputs on patient shares following -
new launches

N\ [2023-2028] Y

2
&
A4

Final Expert Board with a panel of 12 ‘

neurologists to validate assumptions
and reach consensus on forecasts

)

Economic inputs ]—

jm}
= IQVIA® database on consumptionand

sales to collectreal prices of available
products R
[2020-2022] .

(1QviA® Negotiation Dynamics database N

to estimate negotiation outcomes of new

launches and renegotiations of already [«
marketed drugs

_ [2023-2028] J

v

‘ Validation of assumption with 2 payers

with expertise in AIFA’s negotiation
process

fau] 2
@[g IQVIA® proprietary database é{e Quali-quantitative interviews

Fig. 1 Overview of the methodology and sources used to
define and validate clinical (on the left) and economic (on
the right) inputs of the model. All clinical and economic
inputs were collected either via IQVIA®’s proprictary data-

base or in qualitative/quantitative interviews with experi-
enced neurologists and payers. All clinical inputs were vali-
dated by a panel of neurologists in a virtual expert board
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Clinical Inputs

Baseline Input Collection (2020-2022)

Patients treated with DMTs between 2020
and 2022. The PET, an IQVIA® proprietary data-
base, was used to extract real-world data on the
number of patients with MS treated with each
available drug for MS in Italy between 2020
and 2022. The PET database relies on posology
claims, adjustment factors related to therapeutic
efficacy, and any information captured through
primary market research to provide a consistent
measure of patients with MS (patient equiva-
lents) currently undergoing treatment starting
from units of consumption and sales volumes,
therefore accounting for both untreated patients
who eventually start a treatment for MS and
patients who discontinue treatment during the
year. A time series forecast algorithm is then
used in the database to mitigate inconsistent
months in which there is an abnormal behavior
in product consumption, but not in the actual
number of patients being treated.

Forecast Input Collection (2023-2028)

Stakeholder engagement and input valida-
tion. All clinical assumptions implemented
in the model forecast (i.e., quantification of
future treated population and patient share
evolution) were validated with a representative
panel of 16 experienced neurologists evenly
distributed across Italy. In 2022, two rounds of
interviews were conducted with a panel of four
neurologists to collect preliminary inputs and
validate assumptions developed by IQVIA® and
Sanofi. In 2023, a computer-assisted quantita-
tive survey was conducted with 12 neurologists
to collect additional inputs and refine prelimi-
nary forecasts. The survey was developed by
IQVIA® and Sanofi and conducted by IQVIA®,
utilizing the Decipher survey platform for pro-
gramming and hosting. Data collected from
the survey were further validated with respond-
ers during a virtual expert board meeting in
November 2023 to reach a final consensus on
model projections and clinical inputs.

Quantification of future treated popula-
tion. The total number of patients receiving
MS treatment between 2023 and 2028 was
determined by applying the compound annual
growth rate (CAGR) of treated patients calcu-
lated for the baseline period (2020-2022) to
forecast projections. This assumption allowed to
estimate the future balance of patients under-
going treatment, including those starting and
ending treatment in the same year. Manual
adjustments were applied to account for clini-
cian insights regarding the expected increase
in the number of patients treated for NR-SPMS,
following the availability of a drug specifically
indicated for this condition, assuming that the
launch of a product indicated for a form of MS
for which no treatments are available would
result in an increase in the number of treated
patients.

Patient shares evolution. The model assumes
that patient shares of already marketed drugs
and drugs undergoing loss of exclusivity (LoE)
remain stable unless impacted by new launches.
Hence, all evidence collected from clinicians
regarding the impact of new launches on the
MS market were gathered to estimate the result-
ing variations in patient shares of currently mar-
keted drugs.

Estimation of patient shares of new launches.
Clinician inputs were collected to estimate the
potential impact of new molecules on the MS
market in terms of peak shares expected for
new launches, time needed to reach the peak,
and sources of business (defined as the mole-
cules from which the new launches take market
share). All inputs were collected according to cli-
nicians’ perceptions of new drugs on the basis
of data from clinical trials, if published, or other
available scientific literature.

Having set 2024 as the threshold date for pri-
mary completion of phase III studies, among the
BTKis under study only evobrutinib and tolebru-
tinib were included in the model (Table 2). Spe-
cific focus was developed to estimate the addi-
tional population eligible for treatment after the
launch of new molecules for the NR-SPMS form.

Estimation of penetration of generics and bio-
similars. An analog analysis was performed to
estimate the penetration of generics/biosimilars
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Table 2 Overview of phase III clinical trials of Bruton tyrosine kinase inhibitors: tolebrutinib, fenebrutinib, evobrutinib,

and remibrutinib (source: Clinical Trials.gov)

Molecule Clinical trial ID Indication Phase Sponsor Primary
completion
date

Tolebrutinib NCT04410978 RMS III Sanofi 04/2024

NCT04410991 04/2024
NCT04458051 PPMS 08/2024
NCT04411641 NR-SPMS 08/2024
Fenebrutinib NCT04586010 RMS III Roche 10/2025
NCT04586023 10/2025
NCT04544449 PPMS 01/2026
Evobrutinib NCT04338022 RMS III Merck 10/2023
NCT04338061 10/2023
Remibrutinib NCT05147220 RMS II1 Novartis 04/2026
NCT05156281 04/2026

NR-SPMS non-relapsing secondary progressive multiple sclerosis; PPMS primary progressive multiple sclerosis; RMS relaps-

ing multiple sclerosis

of drugs that will undergo loss of patent protec-
tion in the MS market by 2028 [26]. Penetration
of generics/biosimilars in Italy was defined as
the shares of days of therapy (DoT) of gener-
ics/biosimilars over the total DoT sold for the
molecule according to the IQVIA® database on
consumption and sales. To obtain reliable results
for the MS context, analogs with an indication
in a chronic therapeutic area and with the same
reimbursement class and distribution channel
as MS products were selected. In the case of bio-
similars, those with a launch date after 2015
were included to consider the second wave of
biosimilar launches [27].

Economic Inputs

Baseline Input Collection (2020-2022)

Cost of therapy of marketed DMTs. Annual
costs of therapy of DMTs available on the mar-
ket up to 2022 were calculated leveraging the
IQVIA® database on consumption and sales data,

which allows for the statistical elaboration of
expenditure data from a hospital panel to esti-
mate costs sustained by the National Healthcare
Service for products commercialized in Italy. The
elaborated price includes mandatory, negoti-
ated, and tender discounts applied to ex-factory
prices, while posology data are derived from the
Summary of Product Characteristics for each
product available on the EMA website.

Forecast Input Collection (2023-2028)

Stakeholder engagement and input valida-
tion. Price estimation assumptions implemented
in the model forecast were validated with two
former payers with extensive expertise in drug
pricing negotiations and with knowledge of the
Italian Medicines Agency (AIFA) procedures and
decision-making process.

Price estimation. For molecules that will be
launched on the market starting from 2024, the
annual real cost of therapy was estimated based
on the weighted average real cost of therapy of
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products in the same line of therapy at the time
of the new drug’s expected reimbursement.

Price renegotiation of already marketed drugs.
To ensure expenditure control, AIFA might ask
manufacturers to renegotiate pricing conditions
several times during each product’s life cycle.
To account for this, an analog analysis was per-
formed on an IQVIA®’s proprietary database on
negotiation dynamics in Italy to estimate the
timing and frequency of renegotiations, as well
as resulting discounts following price renegotia-
tions, of already marketed drugs between 2023
and 2028. The database on negotiation dynam-
ics provides insights related to negotiation out-
comes in Italy for products that received a posi-
tive opinion from the Committee for Medicinal
Products for Human Use (CHMP) for their first
indication starting from 2015. The database was
leveraged to retrieve the average time between
the first price negotiation and subsequent pric-
ing renegotiations for products included in the
panel, as well as level of additional discount
requested by AIFA during the renegotiation.

Price erosion of molecules following LoE. In
Italy, the introduction of generics/biosimilars
triggers mandatory public tenders to guaran-
tee the ability of the National Healthcare Ser-
vice to purchase drugs at the lowest acquisition
costs. Therefore, the introduction of generics
and biosimilars induces relevant price cuts for
originators. An estimation of tender price cuts
of drugs that will undergo loss of patent protec-
tion in the MS market by 2028 was performed
using the same analogs selected for the estima-
tion of clinical inputs using IQVIA®'s databases.
The IQVIA® database on consumption and sales
was leveraged to assess historical trends in pric-
ing dynamics of analogs to estimate potential
prices and real costs of therapy for originators
and generics/biosimilars following LoE.

Sensitivity Analysis

Given the uncertainties of some of the param-
eters considered in the analysis, a sensitivity
analysis was conducted. The parameters that
were varied include, among economic inputs,
the discount at launch for new molecules, rene-
gotiation discount, discount for biologics after

LoE, discount for small molecules after LoE, and
renegotiation frequency. The clinical parameters
included in the analysis are generics penetra-
tion, biosimilars penetration, expected patient
shares of ublituximab, tolebrutinib in RMS and
PMS and evobrutinib, and the expected increase
in treated patients for NR-SPMS. For all param-
eters, a variation of+20% of the baseline values
was considered. The baseline parameter con-
sidered was the expenditure reduction between
2022 and 2028.

RESULTS

Clinical Inputs

Baseline and Quantification of Future Treated
Population

According to IQVIA®’s PET data, the number
of patients with MS in treatment grew steadily
between 2020 and 2022, from approximately
57,200 to approximately 60,500, with a resulting
CAGR of 0.3%. In line with clinicians’ insights,
CAGR was applied to projections between 2023
and 2028 (Fig. 2). An additional +4% increase
in the number of treated patients was consid-
ered following the introduction of a specific
treatment for patients with NR-SPMS in 2026,
for whom currently no treatment is approved.
Hence, in 2028, approximately 67,000 patients
are expected to be treated for MS in Italy (Fig. 2).

Patient Share Evolution

Clinical inputs on patient share evolution after
new launches suggest that some first-line treat-
ments (fumarates, teriflunomide, interferons)
are expected to reduce their patient shares from
47% in 2022 to 27% in 2028 (Fig. 3). Other first-
line injectables such as glatiramer acetate are
expected to progressively reduce their patient
shares, reaching 3% in 2028. (Fig. 3).

Among second-line treatments, anti-CD20s
are expected to increase their patient shares by
5% (from 14% in 2022 to 19% in 2028), while
sphingosine-1-phosphate modulators, despite an
initial increase in their patient shares between
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Fig.2 Total population of treated patients, based on
IQVIA® PET database (2020-2022) and estimates
(2023-2028). Total growth was calculated according to
CAGR and the increase in the number of patients follow-

100%

80%

60%
23%
23%

21%
40%
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ing the availability of new treatments. Starting from 2026,
the reimbursement of tolebrutinib for the treatment of
NR-SPMS is expected to lead to a progressive increase the
in total number of treated patients up to 4%
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— X 8%
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Fig. 3 Patient shares of classes of products available for MS. Figure includes real-world data (2020-2022) as well as projec-

tions (2023-2028)

2023 and 2025 due to the recent introduction of
several new molecules in this class (i.e., siponi-
mod, ponesimod, and ozanimod), will ulti-
mately maintain their patient shares in 2028
(from 14% in 2022 to 15% in 2028) (Fig. 3).
BTKis are expected to reach 23% of patient
shares. Adoption of BTKis is expected to be
consistent, given the innovative mechanism of
action and high expectations of clinicians.

Analog Analysis

The analogs selected to estimate the expected
penetration of generics over originators included
entecavir for hepatitis B, bosentan for pulmo-
nary hypertension, and atazanavir and daruna-
vir for HIV (Supplementary Fig. 1). The analy-
sis of total volumes sold for both originators
and generics showed that generics reached an
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average market share penetration of 74% over
originators after 2 years. Analogs selected to esti-
mate the penetration of biosimilars over origi-
nators included etanercept and infliximab for
autoimmune disease and rituximab for oncohe-
matology and rheumatoid arthritis. The analy-
sis showed that biosimilars reached an average
market share penetration of 65% after 3 years
(Supplementary Fig. 1).

Economic Inputs

All the implemented assumptions validated with
payers are summarized in Table 3.

Price renegotiations of already marketed drugs.
Based on analog analysis, renegotiations of
already marketed drugs are expected to be
scheduled every 3 years, with an additional
discount of 5% applied to ex-factory prices. An

8% additional discount on ex-factory prices was
considered in the case of indication extension.
In line with payers’ insights, no renegotiations
were considered for drugs that had not renegoti-
ated in the last 5 years.

Price erosion of molecules following LoE. Based
on analog analyses and payer consensus, it was
estimated that the maximum price cut after LoE
will reach 70% in 2 years for branded small mol-
ecules and 89% in 1 year for generics. In the case
of biologics, the estimated maximum price cut
will reach 41% after 3 years and biosimilars will
reach a 72% discount in 3 years (Supplementary
Fig. 2).

Expenditure Estimation

Combining clinical and economic inputs,
expenditure for MS is expected to decrease from

Table 3 Overview of economic assumptions considered to build the model, resulting from the integration of data from

IQVIA® databases and qualitative interviews with clinicians and former payers

Category Assumptions

Renegotiations of already marketed drugs e In the absence of an extension of indication, a 5% additional discount will be

applied on top of the discount obtained at previous negotiation

o With extension of indication, an 8% additional discount will be applied on top

of the one obtained at previous negotiation

e Renegotiations are assumed to happen every 3 years

o No renegotiation for drugs that have not been renegotiated in the last 5 years

Tender discounts of generics/biosimilars

¢ BRANDED SMALL MOLECULES: application of 2 maximum discount of 70%

vs. ex-factory price, reached 2 years after LoE

o GENERICS: application of a maximum discount of 89% vs. originator ex-

factory price, reached one year after LoE

e Brorogics: application of a maximum discount of 41% vs. ex-factory price,

reached 3 years after LoE

e B1OSIMILARS: application of a maximum discount of 72% vs. originator ex-

factory price, reached 3 years after LoE

Negotiation of new launches

age at launch

¢ UBLITUXIMAB: same cost of therapy per year as 2L treatments weighted aver-

e TOLEBRUTINIB RMS AND TOLEBRUTINIB PMS: same cost of therapy per year

as 2L treatments weighted average at launch

o EVOBRUTINIB: same cost of therapy per year as 2L treatments weighted average

at launch

LoE loss of exclusivity; PMS progressive multiple sclerosis; RMS relapsing multiple sclerosis
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€721 million in 2022 to €551 million in 2028
(total variation between the two time peri-
ods: €170 million). The significant decrease in
expenditure is expected to start from 2024 (€689
million), with a steady decrease up to 2028
despite the increase in total treated patients due
to the foreseen introduction in 2026 of a drug
specifically indicated for NR-SPMS (Fig. 4).

The results of the sensitivity analysis indicate
that the total expenditure reduction between
2022 and 2028 ranges from €182 million to
€157 million versus the baseline. The greatest
impact on expenditure is obtained by varying
the inputs related to the discount at launch for
new molecules (+7%; -7.6%), while all other
parameters have an impact of less than 6% on
the results (Supplementary Fig. 3).

DISCUSSION

MS is a complex neurological disease charac-
terized by increasing global prevalence and no
cure. Although available DMTs are effective in
controlling clinical relapses and delaying dis-
ease progression [28], the relevant unmet needs
have driven continued research efforts, with the
identification of new treatments and consequent

750€ 1

721€ 718 €

700€ A

686 €

659 €
650€ A

600 € -

550€ -

500€ A

450 € A

400 € A

350€

689 €

impact on the MS market in the coming years.
Indeed, the MS scenario is expected to undergo
significant changes from both a clinical and
economical perspective. While several innova-
tive drugs are likely to enter the market soon,
generics and biosimilars of other drugs will
be launched. To better understand how these
expected changes will affect the economic situ-
ation in Italy, we forecasted the expenditure of
the Italian National Healthcare Service for reim-
bursed MS drugs between 2023 and 2028. To
address this objective, we collected both quali-
tative insights from payers and expert clinicians
in the MS field, and quantitative insights from
IQVIA® databases. Together, these data sources
provided a comprehensive overview of expected
variations in the therapeutic landscape and their
impact on expenditure associated with prescrip-
tion drugs.

In line with literature data, our model sug-
gests that the number of patients in Italy receiv-
ing treatment will increase from about 60,000 to
almost 67,000 [1, 4]. This is driven by CAGR and
by the launch of drugs that will also be indicated
for progressive forms of MS (Table 1). In particu-
lar, the data collected suggest that the launch of
the NR-SPMS drug (i.e., tolebrutinib) will increase
the treated MS population by 4%. In addition, it
was estimated that a drug for NR-SPMS will reach

r 75.000
F 70.000
r 65.000
r 60.000
r 55.000
r 50.000

r 45.000

40.000

2020 2021 2022 2023

Fig. 4 MS expenditure (on the left) and number of treated
patients (on the right) between 2020 and 2028. The fore-
cast includes the baseline period (in violet; 2020-2022) as

2024

2025 2026 2027 2028

well as projections (in orange; 2023-2028). All expendi-
ture results are expressed as millions of euros (€)
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10% of the current patient share, corresponding
to patients with NR-SPMS who already receive
treatment. Indeed, considering that the current
scientific debate is heading towards the classi-
fication of the disease as a continuum between
relapsing and progressive forms [5, 7], it is rea-
sonable to assume that some patients are con-
tinuing treatment even when transitioning to a
progressive phase, especially with the availability
of drugs with high efficacy [29]. In this context,
BTKis will provide a suitable alternative for treat-
ing a large proportion of patients who are cur-
rently receiving suboptimal treatment. Conse-
quently, in light of their innovative mechanism
of action, BTKis are considered highly promising
agents for all forms of MS and are expected to
reach 23% of patient shares in 2 years [22].

In contrast, first-line treatments (fumarates,
teriflunomide, interferons) are expected to
reduce their shares from 2023 to 2028, and other
first-line injectables such as glatiramer acetate
are also expected to progressively reduce their
patient shares until 2028. The model’s estima-
tions are in line with past trends and confirm
expectations of a gradual shift from the use
of drugs traditionally used in first-line treat-
ment to more effective and innovative mol-
ecules. Indeed, the trend in the consumption
of medicines for MS has shown an increase
over the period 2014-2022 for those medicines
predominantly used as second-line treatment,
such as monoclonal antibodies and modulators
of sphingosine-1-phosphate receptor, against a
decrease in the category of interferons and glati-
ramer [25]. Of note, evidence in the literature
suggests that in some countries (e.g., Sweden)
the use of rituximab is rapidly increasing as
an off-label treatment option for MS [30], and
we therefore aimed at assessing trends in its
use in Italy, also considering past discussions
by the Italian Medicines Agency on its poten-
tial inclusion among drugs reimbursed for MS
[31]. Although no further decision had been
undertaken by the Italian Medicines Agency
by November 2023, we collected clinicians’
opinions towards the potential use of the drug
in MS in the event of a reimbursement by the
NHS. The insights that we gathered indicated
that rituximab is expected to gain low shares of
patients in MS if reimbursed, as clinicians might

consider more effective options including other
treatments in the anti-CD20 class.

Despite the increasing number of patients and
the launch of new drugs, the expenditure for MS
is expected to decrease steadily, from €721 mil-
lion in 2022 to €551 million in 2028. The main
contributors to the decrease in net expenditure
are the availability of generics/biosimilars which
offer significantly larger discounts on both origi-
nator and generic/biosimilar products [32], and
renegotiation of prices of some drugs that are
already marketed.

Overall, the reduction in expenditure is pro-
jected to free up resources for prescribing newly
available molecules, particularly BTKis [33]. In
fact, BTKis are considered highly promising
agents across the spectrum of MS due to their
potential to target key pathophysiological fea-
tures of the disease [22]. Furthermore, as they do
not deplete B cells, they are likely not associated
with an increased risk of infection in contrast to
some of the therapies currently in use [22]. In
addition to tolebrutinib and evobrutinib, other
BTKis such as fenebrutinib and remibrutinib are
under development for MS and, depending on
the results of clinical trials, will likely be intro-
duced after 2028. It will be of great interest to
explore how these agents perform in various
types of MS in terms of both effectiveness and
safety. Understanding these differences is crucial
and contributes to the anticipated significant
market share for BTKis.

STUDY LIMITATIONS

All data used to perform this study were col-
lected via interviews, surveys, and quantita-
tive analysis on historical data from IQVIA®
databases, as well as desk research of publicly
available information, and are updated to
November 2023. Hence, forecasts presented
herein might undergo unforeseen changes
due to variations in the clinical and economic
landscape. Our predictions rely on assumptions
inherent in the models used, which may not
fully capture the complexity of real-world mar-
ket dynamics and could introduce bias or inac-
curacy into the predictions. More statistically
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accurate modeling approaches could help
reduce uncertainties resulting from the mod-
eling approach presented herein.

The study focused only on pharmacother-
apy and did not consider cell-based therapies
or other therapies such as aerobic exercise and
lipoic acid, which may be beneficial in some
patients.

In defining the clinical inputs to develop
the model, we did not consider specific clini-
cal concepts related to the varying efficacy of
drugs available for MS. In particular, we did not
account for the fact that some patients starting
high-efficacy therapy are more likely to achieve
no evidence of disease activity (NEDA) and
might therefore discontinue treatment, influ-
encing the final results.

Moreover, this analysis did not consider
indirect costs or direct costs other than
expenditure for prescription drugs. Given the
primary objective of evaluating the expendi-
ture sustained by the NHS for the prescrip-
tion of reimbursed drugs and its evolution
with variations in the treatment landscape, as
well as the characteristics of the data sources
used in the study, a broader evaluation of the
impact of MS on other costs sustained by the
NHS or resulting from MS-associated mortality/
morbidity was not included in the analysis. An
additional analysis considering indirect costs
would be needed to provide a more compre-
hensive picture of the situation.

Lastly, given the number of participating
clinicians, a statistical analysis of the collected
data was not considered meaningful. Including
a larger number of clinicians would improve
the statistical power of the analysis. Neverthe-
less, we aimed to overcome this issue by basing
our analysis on a well-structured methodology
that combines qualitative insights with quan-
titative real-word data obtained from IQVIA®’s
internal data assets. The experts participating
in the study represented the Italian context
well in terms of both expertise and geographi-
cal distribution. Their qualitative insights were
collected during two rounds of interviews over
a 2-year period, and then validated during a vir-
tual expert board to reach a final consensus on
inputs of the model. As a consequence of the
methodology, the variability in responses was

discussed by clinicians who approved the final
values presented in the study.

CONCLUSION

To the best of our knowledge, this is the first
study conducted to assess expected changes in
MS pharmacotherapy, predicting expenditure
and the evolution of the treatment landscape
in MS, with a focus on Italian dynamics and
peculiarities. In the coming years, the annual
cost for first-line treatments for MS is expected
to decrease and, despite the increase in the num-
ber of patients treated and the launch of BTKis,
a decrease in MS drug expenditure should be
observed, mainly due to LoEs and price rene-
gotiations for currently reimbursed drugs. The
model confirms sustainability for the Italian
National Healthcare Service and offers valu-
able insights for payers and healthcare systems
to navigate the evolving market landscape and
enhance the management of patients with MS.
Such insights will also enable clinicians to tailor
treatment strategies on an individual basis, fos-
tering positive economic outcomes.
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