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Obijective: Secukinumab, a fully human monoclonal IgG1 antibody that selectively neutralizes
the proinflammatory cytokine IL-17A, has been approved in Europe in 2015 for the treatment of
adult patients with moderate-to-severe plaque psoriasis, psoriatic arthritis (PsA), and ankylosing
spondylitis (AS). This analysis assessed the budget impact of introduction of secukinumab to the
Italian market for all three indications from the perspective of the Italian National Health Service.
Materials and methods: A cross-indication budget impact model was developed and included
biologic-treated adult patients diagnosed with psoriasis, PsA, and AS. The analyses were con-
ducted over a 3-year time horizon and included direct costs (drug therapy costs, administration
costs, diseases-related costs, and adverse events costs). Model input parameters (epidemiology,
market share projections, resource use, and costs) were obtained from the published literature and
other Italian sources. The robustness of the results was tested via one-way sensitivity analyses:
secukinumab cost, secukinumab market share, intravenous administration costs, and adverse
events costs were varied by £10%.

Results: The total patient population for secukinumab over the 3-year timeframe was projected
to be 6,648 in the first year, increasing to 12,001 in the third year, for all three indications com-
bined (psoriasis, PsA, and AS). Compared to a scenario without secukinumab in the market,
the introduction of secukinumab in the market for the treatment of psoriasis, PsA, and AS
showed a cumulative 3-year incremental budget impact of —5%, corresponding to savings of
€66.1 million and per patient savings of about €1,855. The majority of the cost savings came
from the adoption of secukinumab in AS (58%), followed by PsA (29%) and psoriasis (13%).
Sensitivity analyses confirmed the robustness of the results.

Conclusion: Results from this cross-indication budget impact model show that secukinumab
is a cost-saving option for the treatment of PsA, AS, and psoriasis patients in Italy.
Keywords: budget impact, psoriasis, psoriatic arthritis, ankylosing spondylitis, Italy,

secukinumab

Introduction

Psoriasis, psoriatic arthritis (PsA), and ankylosing spondylitis (AS) are chronic,
immune-mediated, inflammatory diseases associated with various comorbidities and
worsening health-related quality of life (QoL).!® They are all generally chronic lifelong
diseases having alternating flare-ups and periods of remission, resulting in reduced
patients’ physical and psychological well-being, reduced work productivity, and higher
health care costs in the longer term.”?
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Among these three diseases, psoriasis is the most common
condition, which is estimated to affect between 0.7% and
2.9% of the population in Europe.’ It primarily manifests on
the skin, resulting in plaques on the elbows, knees, or scalp,
which may extend to other areas of the body.>!*!! PsA and
AS are part of spondyloarthritis (SpA), which are enthesitis
driven, lifelong, painful, and debilitating immune-mediated
inflammatory diseases affecting the joints and/or spine that
can lead to irreversible structural bone damage caused by
years of inflammation.*'>"'* The prevalence of PsA in the
general population has been reported to range from 0.01%
in Asia'® to 0.67% in Norway,'” while the prevalence of AS
ranges from 0.1% to 1.4% globally.'®

Psoriasis is associated with significant clinical and emo-
tional morbidity, impacting patients’ work and social lives and
reduces the QoL."” Moreover, psoriasis is linked to other health
conditions, such as diabetes, heart disease, and depression,?
further impacting the QoL of patients. Patients with PsA and
AS experience pain, loss of physical function, and difficulty
in performing activities of daily living, including the ability
to work.® Different studies have reported significant economic
burden of psoriasis, PsA, and AS in different countries,* 2
including Italy.?’?® The economic and humanistic burden of
SpA is closely connected to the functional status in PsA and AS
patients, and it is increased by the fact that SpA usually occurs
in active young adults.”*=** According to a survey performed
in 17 out of the 20 regions in Italy, sponsored by the National
Association of Rheumatic Patients, half of the patients with
SpA reported disability and one third felt that their condition
limited their career progression and personal development.>

Early efficacious treatments targeting inflammation
control, prevention of comorbidities and complications, and

function and social participation normalization are impor-
tant in psoriasis, PsA, and AS management.*>*¢ The initial
treatment for mild psoriasis includes topical steroids and
phototherapy, whereas the initial treatment for moderate-
to-severe psoriasis includes phototherapy and conventional
systemic therapy, alone or in combination.’’ In the past
decade, the development of several drugs, biologics, and
non-biologics has substantially improved the outcomes of
patients with moderate-to-severe psoriasis.’® These include
tumor necrosis factor (TNF)-a inhibitors (adalimumab,
etanercept, certolizumab, golimumab, and infliximab), inter-
leukin (IL)-12 and 23 inhibitor (ustekinumab), and IL-17A
inhibitors (secukinumab and ixekizumab). In addition, among
non-biologics, apremilast improves the outcomes (see Table
1 for a list of currently approved and reimbursed treatments
in Italy for each indication).*”** Conventional pharmacologic
treatment options for PsA and AS include nonsteroidal anti-
inflammatory drugs as the first-line treatment.*** For PsA,
conventional synthetic disease-modifying antirheumatic
drugs are also used.***! Biologics are currently used for PsA
and AS patients inadequately controlled by conventional
treatments mentioned above/previously.

Secukinumab, a recombinant fully human monoclonal
IgG1 antibody that selectively neutralizes the proinflam-
matory cytokine IL-17A constitutes an alternative and
efficacious mechanism of action for the treatment of
these immune-mediated inflammatory diseases.* In 2015,
secukinumab received market authorization in Europe for
the treatment of adult patients with moderate-to-severe
plaque psoriasis (300 mg), active PsA (150/300 mg), and
active AS (150 mg), offering a new treatment option for
these diseases and being the first non-TNF biologic for AS.*

Table | Approved indications and currently approved and reimbursed treatments for secukinumab in Italy, along with their posology

Secukinumab indication

Currently approved and reimbursed treatments in Italy (maintenance year)

PsO: moderate-to-severe plaque Pso
in adult patients who are candidates
for systemic therapy or phototherapy
PsA: active PsA in adult patients
when the response to previous
DMARD therapy has been
inadequate

Secukinumab 300 mg monthly, adalimumab 40 mg every 2 weeks, etanercept 50 mg
once weekly, ustekinumab 45 mg every 12 weeks, ustekinumab 90 mg every 12 weeks,
infliximab 5 mg/kg, every 8 weeks

Secukinumab 300 mg monthly for patients with concomitant moderate-to-severe
plaque Pso or who are anti-TNFa. IR, secukinumab 150 mg monthly for all other
patients, adalimumab 40 mg every 2 weeks, certolizumab 200 mg every 2 weeks,
etanercept 50 mg once weekly, golimumab 50 mg monthly, ustekinumab 45 mg every

12 weeks, infliximab 5 mg/kg every 8 weeks, apremilast* 30 mg twice daily

AS: active AS in adults who
have responded inadequately to
conventional therapy

Secukinumab 150 mg monthly, adalimumab 40 mg every 2 weeks, certolizumab 200 mg
every 2 weeks, etanercept 50 mg once weekly, golimumab 50 mg monthly, infliximab 5
mg/kg every 8 weeks

Notes: Posology was obtained from products SmPC; please refer to last approved SmPC for loading doses where applied. Last reimbursement status for each drug can be
found on the Italian Official Journal website.” *Not reimbursed in Pso, reimbursed in PsA for patients which are intolerant or inadequate to biologic therapies.
Abbreviations: AS, ankylosing spondylitis; DMARD, disease-modifying antirheumatic drug; IR, inadequate responders; PsA, psoriatic arthritis; Pso, psoriasis; SmPC, summary

of product characteristics; TNF, tumor necrosis factor.
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Indeed, secukinumab is currently the only non-TNF biologic
that is approved in all three indications. Ixekizumab, an IgG4
monoclonal antibody L-17A inhibitor, has been recently
authorized for use in adults with active PsA in addition to
moderate-to-severe plaque psoriasis patients.*

Secukinumab has been shown to have significant effi-
cacy in the treatment of moderate-to-severe psoriasis,*®
PsA,* and AS,* demonstrating a rapid onset of action and
sustained responses with a consistent safety profile, accord-
ing to the results of several phase three clinical trials both
vs placebo and comparators.** In addition to its clinical
value, secukinumab has been reported as a dominant or
cost-effective treatment option compared to other biologics
in multiple economic evaluations for the three indications.>%
However secukinumab, being a biologic drug, is a costly
treatment option and, in a context of limited resources, it is
necessary to evaluate sustainability of its use.

This analysis aimed to estimate the budget impact of
the introduction of secukinumab to the Italian market for
the three indications (psoriasis, PsA and AS) over a 3-year
time horizon from the perspective of Italian National Health
Service (INHS).

Materials and methods

A cross-indication budget impact analysis (BIA) was devel-
oped by means of a dynamic simulation model in Microsoft
Excel®. The model evaluated the budgetary impact of intro-
ducing secukinumab into the current approved and reim-
bursed treatments for moderate-to-severe psoriasis, active
PsA, and active AS in Italy. The analysis was carried out
from the perspective of the INHS over a 3-year timeframe.
The model was populated with data available from literature
and market research; therefore, no institutional review board
or ethics committee approval was required. Model inputs
included epidemiology data, current and future market share
projections for treatments, data on resource use and on the
following cost items (expressed in 2017 euros): drug therapy
costs, administration costs, disease-related costs (resource
use and associated costs), and adverse event (AE)-related
costs.

Modeling framework

The budget impact model compared two different scenarios:
1) without secukinumab introduction (where secukinumab
is not available as an alternative biologic treatment for
psoriasis, PsA, and AS patients and 2) with the introduc-
tion of secukinumab (where secukinumab is available as
an alternative biologic treatment for psoriasis, PsA, and AS

patients, and secukinumab market share changes over time.
The model compares the costs of the current and expected
psoriasis, PsA, and AS treatment options over 3 years. The
treatment regimens that were modeled included market shares
of approved treatments including biosimilars (etanercept and
infliximab biosimilars) and expected market shares after
introduction of secukinumab to the market. For each licensed
treatment, the indication-specific posology was taken from
the summary of product characteristics from the European
Medicines Agency (see Table 1).

For each disease, BIA was conducted for the first 3 years
after secukinumab introduction. The total annual cost was
obtained for each scenario, and the budget impact was esti-
mated as the difference between the two scenarios, without
and with secukinumab introduction into the Italian market,
for the eligible population. Results are presented for all three
indications combined and for each of the indications taken
individually. The modeling framework and methods are con-
sistent with the recommendations made by the International
Society for Pharmacoeconomics and Outcomes Research’s
Task Force on Good Research Practices and are presented
in Figure 1.606!

Model input data

Patient population and market shares

The size of initial population was based on national epidemio-
logical data derived from Italian National Statistical Institute.
Adult patients (aged =18 years) diagnosed with psoriasis,
PsA, and AS and currently treated with a biologic treatment
were included in the BIA. The number of current psoriasis,
PsA, and AS patients treated with different biologic drugs
was obtained from the market share data.®> The model also
accounted for the incidence and new treatment starters for
each indication. In order to estimate the number of patients
treated over 3 years, yearly future growth rates of 17%, 10%,
and 12% for psoriasis, PsA, and AS, respectively, were used
on the basis of market research findings. Table 2 shows the
input data on eligible population and market growth. Based
on dynamic market research, 30% of patients were assumed
as biologic-naive patients.®* Detailed psoriasis, PsA, and AS
population projections for both scenarios (with and without
secukinumab) over the 3 years and the respective changing
market share for all treatments are shown in Tables S1-S3.

Costs

Only direct costs of the treatments were considered, including
drugs costs, administration costs associated with intravenous
(IV) infusions, disease-related costs (resource use and associ-
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Population

Patients diagnosed with PsO

Patients diagnosed with PsA

Patients diagnosed with AS

Patients eligible for secukinumab treatment

Current formulary (without secukinumab)

Market share*
Current market share

Treatment costs

Drug
Administration
Monitoring
Adverse event

Qutcomes

Total cost PMPY (PMPY)
Total budget

New formulary with secukinumab

Market share*
Expected secukinumab uptake

Treatment costs

Drug
Administration
Monitoring
Adverse event

Qutcomes

Total cost PMPY (PMPY)
Total budget

Results
Incremental costs PMPY
Incremental overall costs

Figure | Model structure.

Notes: Initial population without secukinumab was based on national epidemiological data derived from ISTAT. Adult patients (aged =18 years) diagnosed with psoriasis, PsA,
and AS and currently treated with a biologic treatment were included in the BIA. The number of current psoriasis, PsA, and AS patients treated with different biologic drugs
was obtained from the market share data (IQVIA 2016, Novartis data-processing). In the BIA, a formulary without secukinumab was compared to one with secukinumab (new
formulary). A 3-year time horizon was considered for the analysis: market share related to 2016 was used and projection for the following 3 years was adopted. *Market

share could be different for indication.

Abbreviations: AS, ankylosing spondylitis; BIA, budget impact analysis; ISTAT, Italian National Statistical Institute; PMPY, per Member per Year; PsA, psoriatic arthritis;

PsO, psoriasis.

ated costs: non-biologic drugs, physician visits, emergency
room visits, phototherapy), and AE costs.

Drugs costs

Drug acquisition costs were derived from official national
price lists, and ex-factory prices were used (with —5%, —5%
mandatory rebates). Induction and maintenance periods for
each drug were taken into account in calculating drug costs.

For the doses and administration schedules, summary of
product characteristics was used. Table 3 shows the doses and
cost per dose for the biologic treatments as well as apremilast,
and concomitant non-biologic treatments. For infliximab, the
dose of drug to be administered is established on the basis
of the patient’s weight, and in our analysis it was obtained by
considering the mean patients’ weight in the three indications
(88.54 kg for psoriasis, 87.11 kg for PsA, and 81.57 kg for AS)
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Table 2 Model input data on population

Overall enrollees 2017 2018 2019 Source

Italy (=18 years) 50,657,518 50,961,14 51,267,232 demo.istat.it

Disease Value Source

Psoriasis

=18 years psoriasis patients 2.90% Saraceno et al 20087

=18 years moderate—severe plaque psoriasis diagnosed patients 20.00% Khalid et al 20137

=18 years moderate—severe plaque psoriasis patients on treatment with biologics 4.20% IQVIA, 2016 Novartis data-processing®

Psoriasis market growth/new patients 17.00% Novartis market assumption

PsA

=18 years PsA patients 0.42% de Angelis et al 20077

=18 years moderate—severe PsA diagnosed patients 33.60% IQVIA, 2016 data-processing,
elaborazione Novartis®?

=18 years moderate—severe PsA patients on treatment with biologics 16.00% IQVIA, 2016 Novartis data-processing,*

PsA market growth/new patients 10.00% Novartis market assumption

AS

=18 years AS patients 0.37% de Angelis et al 20077

=18 years AS diagnosed patients 80.00% Expert opinion

=18 years AS patients on treatment with biologics 4.98% IQVIA, 2016 Novartis data-processing®?

AS market growth/new patients 12.00% Novartis market assumption

Abbreviations: AS, ankylosing spondylitis; PsA, psoriatic arthritis.

Table 3 Doses and cost per dose for the biologic treatments as well as apremilast, and concomitant non-biologic treatments

Biologic drugs

Treatment option Doses Cost per dose Indication
Year | Year 2+
Secukinumab 150 mg 16 12 €473.81 PsA, AS
Secukinumab 300 mg 16 12 €947.63 Psoriasis, PsA
Adalimumab 40 mg 26 26 €482.19 Psoriasis, PsA, AS
Certolizumab 200 mg 30 26 €460.28 PsA, AS
Etanercept 50 mg 52 52 €230.25 Psoriasis, PsA, AS
Etanercept biosimilar 52 52 €157.25 Psoriasis, PsA, AS
Golimumab 50 mg 12 12 €1,044.19 PsA, AS
Infliximab 8 6 €2,060.16 Psoriasis, PsA, AS
Infliximab biosimilar 8 6 €1,545.12 Psoriasis, PsA, AS
Ixekizumab 18 13 €962.07 Psoriasis
Ustekinumab 45 mg 6 4 €2,042.88 Psoriasis, PsA
Etanercept 50 mg 52 52 €230.25 Psoriasis, PsA, AS
Etanercept biosimilar 52 52 €157.25 Psoriasis, PsA, AS
Apremilast 30 mg 695 730 €13.54 PsA
Non-biologic drugs
Treatment option Doses Cost per dose Proportion
Year | Year 2+
NSAIDs
Ibuprofen 400 mg 1,095 1,095 €1.64 25%
Diclofenac 100 mg 365 365 €261 25%
Indomethacin 125 mg 365 365 €3.7 25%
Naproxen 750 mg 365 365 €4.62 25%
DMARDs
Methotrexate 7.5 mg 52 52 €3.83 60%
Sulfasalazine 500 mg 1,419 1,461 €0.08 20%
Leflunomide 20 mg 377 365 €1.11 20%

Note: Gazzetta Ufficiale Italiana, Farmadati Italia ex-factory list price (with —5%, —5% mandatory rebates).
Abbreviations: AS, ankylosing spondylitis; DMARDs, disease-modifying antirheumatic drugs; NSAIDs, nonsteroidal anti-inflammatory drugs; PsA, psoriatic arthritis.
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No additional administration costs were considered for
subcutaneous treatments, while for [V treatment (infliximab
and its biosimilar), estimated administration cost per infusion
was about €291 (discounted in 2017).6364

Resource use and associated costs

To estimate the resource use impact for each indication, the
proportion of patients requiring health care interventions
along with the frequency were obtained. To estimate these
costs, the unit costs were multiplied by the frequency and
proportion of patients. Unit costs for each included item are
available in Table S4.

AE costs

AEs such as serious infections, non-melanoma skin cancer
(NMSC), and malignancies other than NMSC were con-
sidered by individual event rates (see Table S5). Costs per
event, obtained from National Diagnosis-Related Group
tariffs (DRG 89, 284, 414), were €3,185, €773, and €2,194
for serious infections, NMSC, and malignancy other than
NMSC, respectively.®

Sensitivity and scenario analyses

To assess the robustness of results, a one-way sensitivity
analysis was performed by changing the following parame-
ters by £10%: secukinumab cost, secukinumab market share,
IV administration costs, and AE costs. Moreover, in order
to quantify the impact of a larger uptake of secukinumab
in PsA and AS biologic-naive patients, we carried out a
scenario with twice as many PsA and AS biologic-naive
patients starting with secukinumab (60% compared to 30%
in base case).

Results

Patients on secukinumab

Combining all three indications (psoriasis, PsA, and AS), the
total patient population in Italy treated with secukinumab
over the 3-year timeframe was projected to be 6,648 in the
first year, 10,042 in the second year, and 12,001 in the third
year. Results are shown in detail in Figure 2.

Budget impact analysis

Overall population

The introduction of secukinumab in Italy in psoriasis, PsA,
and AS indications (all three combined) resulted in cumulative
savings of 5% over the 3-year period, compared to the scenario
without secukinumab in market (Table 4). This corresponds to
per patient savings of about €1,855 and overall population sav-
ings of €66.1 million over the 3 years. The major proportion of
cost savings was contributed by the adoption of secukinumab
in AS (58%), followed by PsA (29%) and psoriasis (13%).

Psoriasis

The introduction of secukinumab for moderate—severe
plaque psoriasis treatment resulted in savings of 1% in the
first year and 2% for the second and third year, compared to
the scenario without secukinumab in market (Table 5). These
correspond to savings of €1.9 million in the first year and
savings increase in the following years, with €2.9 million
and €3.5 million in the second and third years, respectively.
The cumulative budget impact of introducing secukinumab
is estimated to yield savings of €8.3 million over the 3-year
period (Table 5). The cost savings per patient was €132 in
the first year, €238 in the third year, and the cumulative result
per patient was €568 over 3 years.

14,000
12,001
12,000
£ 10,042 \
S 10,000 2636  22%
g 2124 21%
[
S 8,000
5 6,648 3,933 33%
£ 6000 1,328 20% 3127 319
) 0,
Z 4,000 1,807 27%
4,791 9 5432 459
2,000 3,513  53% 48% 45%
- 2017 2018 2019
PsO PsA AS

Figure 2 Total patients treated with secukinumab over the 3-year timeframe in Italy.
Abbreviations: AS, ankylosing spondylitis; PsA, psoriatic arthritis; PsO, psoriaris.
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Table 4 Budget impact results in the overall population (psoriasis, PsA, AS)

Scenario without secukinumab

Cost type 2017 2018 2019 Cumulative
Drug acquisition costs €400,235,108 €397,672,055 €394,957,629 €1,192,864,792
Administration costs €4,342,757 €5,508,947 €6,025,015 €15,876,719
Adverse event-related costs €2,678,284 €2,400,667 €2,356,206 €7,435,157
Disease-related costs €42,668,999 €42,925,013 €43,182,563 €128,776,575
Total €449,925,148 €448,506,682 €446,521,413 €1,344,953,243
Scenario with secukinumab

Drug acquisition costs €386,426,499 €375,325,187 €367,406,507 €1,129,158,193
Administration costs €3,825,107 €4,670,893 €5,254,301 €13,750,301
Adverse event-related costs €2,513,952 €2,323,085 €2,334,278 €7,171,315
Disease-related costs €42,668,999 €42,925,013 €43,182,563 €128,776,575
Total €435,434,557 €425,244,178 €418,177,648 €1,278,856,383
Incremental budget impact (ATOTAL) —€14,490,592 —€23,262,504 —€28,343,765 —€66,096,860
Incremental budget impact- percentage -3% 5% —6% -5%

Abbreviations: AS, ankylosing spondylitis; PsA, psoriatic arthritis.

Psoriatic arthritis

The introduction of secukinumab for the treatment of PsA
reveals savings of 2% in the first year, 4% in the second year,
and 5% in the third year, compared to the scenario without
secukinumab in market. These correspond to savings of €4.1
million in the first year and savings increase in the following
years, with €7 million and €8.2 million in the second and third
years, respectively. The cumulative budget impact of introduc-
ing secukinumab is estimated to yield savings of €19.3 million
over the 3-year period (Table 5). Cost savings per patient were
€329 in the first year, increasing to €645 in the third year with
the cumulative per patient savings of €1,527 over 3 years.

Ankylosing spondylitis

The introduction of secukinumab for treatment of AS reveals
savings of 8% in the first year, 13% in the second year, and
16% in the third year, compared to the scenario without
secukinumab in market. These correspond to savings of €8.4
million in the first year and savings increase in the following
years, with €13.4 million and €16.7 million in the second
and third years, respectively. The cumulative budget impact
of introducing secukinumab is estimated to yield savings of
€38.5 million over the 3-year period (Table 5). Per patient
cost results showed savings of €1,010 in the first year, which
increased to €1,968 in the third year with the cumulative per
patient savings of €4,568 over 3 years.

Sensitivity and scenario analyses
In Figure 3, a tornado diagram shows one-way sensitivity
analysis results for the overall population scenario (com-

bining patients with all three indications). This analysis
demonstrated that budget impact results were most sensitive
to change in secukinumab cost and the cost of secukinumab
was the main cost driver in the analysis.

To assess the impact of a potential growth of biologic-
naive patients, twice the number of secukinumab AS and
PsA biologic-naive patients was assumed compared to that in
base case scenario (in base case, 30% of PsA and AS eligible
patients were biologic-naive). With regard to combined PsA
and AS population, the increase in biologic-naive patients
resulted in incremental cumulative savings of about €27.7
million over 3 years against base case scenario (€93.8 vs
€66.1 million), as shown in Table 6.

The increase of PsA biologic-naive population led to
incremental cumulative savings of €16.2 million over the
3 years against base case scenario (€35.5 vs €19.3 mil-
lion). Therefore, the market share assumed for secukinumab
changed from 14.4%, 24.7%, and 30.9% in base case to
18.7%, 32.1%, and 40.2% in the first, second, and third year,
respectively. With regard to AS population, the increase in
biologic-naive patients resulted in incremental cumulative
savings of €11.5 million over the 3 years against base case
scenario (€50 vs €38.5 million). In this case, market share
for secukinumab 150 mg changed from 15.9%, 25.2%, and
31.1% in base case to 20.6%, 32.8%, and 40.5% in the first,
second, and third year, respectively.

Discussion
This analysis demonstrated considerable cost savings for INHS
with the introduction of secukinumab in the market for the
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Table 5 Budget impact results in psoriasis, PsA and AS populations

Psoriasis

Scenario without secukinumab

Cost type 2017 2018 2019 Cumulative
Drug acquisition costs €160,598,891 €160,238,525 €160,532,731 €481,370,147
Administration costs €1,073,573 €1,891,112 €1,913,789 €4,878,474
Adverse event-related costs €1,573,845 €1,300,406 €1,244,296 €4,118,547
Disease-related costs €13,273,866 €13,353,509 €13,433,630 €40,061,006

Total

€176,520,175

€176,783,553

€177,124,446

€530,428,174

Scenario with secukinumab

Drug acquisition costs €159,038,303 €157,823,58I €157,388,333 €474,250,217
Administration costs €914,293 €1,544,311 €1,654,992 €4,113,595
Adverse event-related costs €1,387,727 €1,182,537 €1,173,404 €3,743,667
Disease-related costs €13,273,866 €13,353,509 €13,433,630 €40,061,006
Total €174,614,189 €173,903,939 €173,650,358 €522,168,486
Incremental budget impact (ATOTAL) —€1,905,986 —€2,879,614 —€3,474,088 —€8,259,688
Incremental budget impact- percentage -1% -2% -2% -2%

PsA

Scenario without secukinumab

Cost type 2017 2018 2019 Cumulative
Drug acquisition costs €143,587,227 €142,366,020 €140,297,479 €426,250,726
Administration costs €1,546,523 €1,893,814 €1,916,392 €5,356,730
Adverse event-related costs €835,171 €843,274 €848,486 €2,526,931
Disease-related costs €20,047,089 €20,167,372 €20,288,376 €60,502,837
Total €166,016,011 €165,270,480 €163,350,732 €494,637,223
Scenario with secukinumab

Drug acquisition costs €139,575,949 €135,570,840 €132,204,159 €407,350,947
Administration costs €1,403,927 €1,658,146 €1,763,156 €4,825,228
Adverse event-related costs €852,602 €872,383 €884,689 €2,609,673
Disease-related costs €20,047,089 €20,167,372 €20,288,376 €60,502,837
Total €161,879,566 €158,268,740 €155,140,379 €475,288,686
Incremental budget impact (ATOTAL) —€4,136,444 —€7,001,740 —€8,210,353 —€19,348,538
Incremental budget impact- percentage -2% —4% -5% —4%

AS

Scenario without secukinumab

Cost type 2017 2018 2019 Cumulative
Drug acquisition costs €96,048,990 €95,067,510 €94,127,419 €285,243,919
Administration costs €1,722,661 €1,724,020 €2,194,834 €5,641,515
Adverse event-related costs €269,268 €256,987 €263,424 €789,679
Disease-related costs €9,348,044 €9,404,132 €9,460,557 €28,212,732
Total €107,388,963 €106,452,649 €106,046,234 €319,887,846
Scenario with secukinumab

Drug acquisition costs €87,812,247 €81,930,766 €77,814,015 €247,557,028
Administration costs €1,506,887 €1,468,436 €1,836,154 €4.811,478
Adverse event-related costs €273,623 €268,165 €276,185 €817,974
Disease-related costs €9,348,044 €9,404,132 €9,460,557 €28,212,732
Total €98,940,802 €93,071,499 €89,386,911 €281,399,212
Incremental budget impact (ATOT) —£€8,448,161 —€13,381,149 —£€16,659,324 —€38,488,634

Incremental budget impact- percentage

-8%

-13%

-16%

-12%

Abbreviations: AS, ankylosing spondylitis; PsA, psoriatic arthritis.
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AE costs

-€1,85 -€1,854

IV administration cost -€1,861 —€1,849
Secukinumab market share —-€1,855
Secukinumab cost — € 2,599 -€1,111
-€3,000 -€2,500 -€2,000 -€1500 -€1,000 - €500 -€0

Bl with higher value

Bl with lower value

Figure 3 Tornado diagram for the sensitivity analysis results: 10% variation of parameters in the overall per member Bl scenario.
Notes: Bl per member cumulative result in the overall population (combining three indications): €1,855. Tornado diagram is useful to compare the relative importance of
variables considered in sensitivity analysis. For each variable, we estimated the effect of a £10% change from Bl baseline.

Abbreviations: AE, adverse event; Bl: budget impact; IV, intravenous.

Table 6 BIA results: base case vs twice PsA and AS biologic-naive patients starting with secukinumab (150 mg secukinumab uptake)

Scenario 2017 2018 2019 Cumulative
A. Base case

Without secukinumab €449,925,148 €448,506,682 €446,521,413 €1,344,953,243
With secukinumab €435,434,557 €425,244,178 €418,177,648 €1,278,856,383
Incremental budget impact —€14,490,592 —€23,262,504 —€28,343,765 —€66,096,860
Incremental budget impact - percentage -3% -5% —6% —5%

B. Twice PsA and AS biologic-naive patients (150 mg secukinumab uptake)

Without secukinumab €450,086,778 €449,029,143 €447,526,843 €1,346,642,764
With secukinumab €429,718,477 €416,014,237 €407,146,774 €1,252,879,488
Incremental budget impact —€20,368,301 —€33,014,905 —€40,380,070 —€93,763,276
Incremental budget impact - percentage -5% 7% -9% 7%

Abbreviations: AS, ankylosing spondylitis; PsA, psoriatic arthritis.

treatment of moderate-to-severe plaque psoriasis, PsA, and
AS. Considering total direct medical costs from the INHS per-
spective, cumulative savings resulted to about €66.1 million
after 3 years of secukinumab introduction. The highest savings
were observed in AS patients (€38.5 million), followed by PsA
(€19.3 million) and psoriasis (€8.3 million) patients. Within
a fixed health care budget, such savings with the introduction
of secukinumab could allow treatment of more patients with
psoriasis, PsA, and AS in Italy. Potentially with these afore-
mentioned savings, approximately an additional 5,925 patients
(230 for psoriasis, 392 for PsA, and 5,302 for AS) could be
treated. Sensitivity analyses confirmed the base case findings
in most cases, and secukinumab cost was found to be the main
cost driver in the analysis. As revealed in alternative scenario
analysis, the savings could potentially increase if secukinumab
would be used more in biologic-naive AS and PsA patients,

thus providing a better cost-saving treatment. In view of the
strong clinical and comparative evidence provided by several
randomized controlled trials supporting the efficacy and safety
of secukinumab for psoriasis, PsA, and AS treatment,*6:48-54.66-69
this analysis showed the budget impact of the introduction of
secukinumab from the INHS perspective.

The budget impact model results presented in this analysis
were consistent with other recent studies available in literature
from different countries. Duteil et al” assessed the budget
impact of the introduction of secukinumab for patients with
moderate-to-severe psoriasis, AS, and PsA in France. This
analysis demonstrated that secukinumab utilization led to sav-
ings of €83.6 million over a 6-year time period. Halliday et al”*
estimated the budget impact of introduction of secukinumab
in the UK in patients with AS. The cumulative budget sav-
ings over a 5-year period were estimated to be €49.2 million.
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There are few limitations of this analysis. Outcomes
of the analysis are based on population and market share
projections. Some input data were not available to Italian
context, and when not available, data from other countries
or assumptions were entered into the model. Furthermore,
there could be a limit in the identification of the target popu-
lation, as the model has considered separately the psoriasis,
PsA, and AS populations, and there is lack of studies able
to provide information regarding patients on treatment with
simultaneous presence of these diseases.

The BIA, according to the INHS perspective, included
only direct costs. In view of the huge impact on work pro-
ductivity of these diseases, potential savings could be higher
if we had included indirect costs as well. Therefore, it would
be interesting to plan further analyses taking into account
total costs to define the composition of direct and indirect
costs and the real burden on patients and the Italian society.
Although the robustness of results was confirmed by sensitiv-
ity analysis, real-world evidence could further confirm our
assumptions and results in future.

In conclusion, this analysis demonstrated that secukinumab
is a cost-saving option for INHS when introduced for pso-
riasis, PsA, and AS treatment, particularly cost-savings was
the highest in AS and PsA patients.
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Supplementary materials

Table S| PsO population without and with secukinumab over a 3-year horizon and respective change in market share for treatments

Treatment

Scenario without secukinumab

Scenario with secukinumab

Number of patients

Number of patients

2017 2018 2019 2017 2018 2019
Secukinumab 300 mg - - - 3,513 (24.3%) 4791 (33.0%) 5,432 (37.2%)
Adalimumab 40 mg 4,100 (28.4%) 2,176 (15.0%) 2,331 (16.0%) 3,057 (21.2%) 1,387 (9.6%) 1,341 (9.2%)

Etanercept 50 mg
Etanercept biosimilar
Ixekizumab
Ustekinumab 45 mg
Infliximab

Infliximab biosimilar
Total

2,827 (19.6%)

352 (2.4%)

793 (5.5%)

5,711 (39.6%)
377 (2.6%)

270 (1.9%)
14,430 (100.0%)

1,849 (12.7%)

735 (5.1%)

2,689 (18.5%)
5,928 (40.8%)
577 (4.0%)

563 (3.9%)
14,517 (100.0%)

1,124 (7.7%)
1,026 (7.0%)
3,668 (25.1%)
5,300 (36.3%)
367 (2.5%)

786 (5.4%)
14,604 (100.0%)

2,108 (14.6%)

352 (2.4%)

591 (4.1%)

4,258 (29.5%)

281 (2.0%)

270 (1.9%)
14,430 (100.0%)

1,179 (8.1%)

735 (5.1%)

1,714 (11.8%)
3,779 (26.0%)
368 (2.5%)

563 (3.9%)
14,517 (100.0%)

647 (4.4%)

1,026 (7.0%)
2,111 (14.5%)
3,049 (20.9%)

201 (1.4%)

786 (5.4%)
14,604 (100.0%)

Note: Changing % market share of treatments over a 3-year horizon are shown in brackets.
Abbreviation: PsO, psoriasis.

Table S2 PsA population without and with secukinumab over a 3-year horizon and respective change in market share for treatments

Treatment

Scenario without secukinumab

Scenario with secukinumab

Number of patients

Number of patients

2017

2018

2019

2017

2018

2019

Secukinumab 150 mg
Secukinumab 300 mg
Adalimumab 40 mg
Certolizumab 200 mg
Etanercept 50 mg
Etanercept biosimilar
Golimumab 50 mg
Ustekinumab 45 mg
Infliximab

Infliximab bios
Apremilast 30 mg
Total

3,997 (31.8%)
537 (4.3%)

3,513 (11.2%)

351 (27.9%)

1,404 (2.8%)
1,443 (11.5%)
554 (4.4%)

361 (2.9%)

422 (3.4%)
12,582 (100.0%)

3,839 (30.3%)
495 (3.9%)

3,219 (10.2%)
593 (25.4%)

1,294 (4.7%)
1,465 (11.6%)

511 (4.0%)

610 (4.8%)

631 (5.0%)
12,657 (100.0%)

3,823 (30.0%)
246 (1.9%)

3,288 (5.0%)

856 (25.8%)

642 (6.7%)

1,760 (13.8%)

253 (2.0%)

880 (6.9%)

984 (7.7%)
12,733 (100.0%)

542 (4.3%)
1,265 (10.0%)
3,389 (26.9%)
455 (3.6%)
2,978 (9.5%)
351 (23.7%)
1,190 (2.8%)
1,223 (9.7%)
470 3.7%)
361 (2.9%)
358 (2.8%)
12,582 (100.0%)

938 (7.4%)
2,189 (17.3%)
2,791 (22.1%)
360 (2.8%)
2,341 (7.4%)
593 (18.5%)
941 (4.7%)
1,065 (8.4%)
371 (2.9%)
610 (4.8%)
459 (3.6%)
12,657 (100.0%)

1,180 (9.3%)
2,753 (21.6%)
2,456 (19.3%)
158 (1.2%)
2,112 (3.2%)
856 (16.6%)
413 (6.7%)
1,131 (8.9%)
163 (1.3%)
880 (6.9%)
632 (5.0%)
12,733 (100.0%)

Note: Changing % market share of treatments over a 3-year horizon are shown in brackets.
Abbreviation: PsA, psoriatic arthritis.

Table S3 AS population without and with secukinumab over a 3-year horizon and respective change in market share for treatments

Treatment

Scenario without secukinumab

Scenario with secukinumab

Number of patients

Number of patients

2017 2018 2019 2017 2018 2019
Secukinumab 150 mg - - - 1,328 (15.9%) 2,124 (25.2%) 2,636 (31.1%)
Adalimumab 40 mg 3,045 (36.4%) 3,184 (37.8%) 2,856 (33.7%) 2,530 (30.2%) 2,279 (27.1%) 1,788 (21.1%)
Certolizumab 200 mg 421 (5.0%) 297 (3.5%) 317 (3.7%) 350 (4.2%) 212 (2.5%) 198 (2.3%)

Etanercept 50 mg
Etanercept biosimilar
Golimumab 50 mg
Infliximab

Infliximab bios
Total

2,363 (28.2%)
245 (2.9%)

1,266 (15.1%)
759 (9.1%)

266 (3.2%)
8,365 (100.0%)

2,564 (30.5%)
452 (5.4%)

892 (10.6%)

535 (6.4%)

491 (5.8%)
8,415 (100.0%)

2,358 (27.9%)
677 (8.0%)

952 (11.2%)

571 (6.7%)

735 (8.7%)
8,466 (100.0%)

1,963 (23.5%)
245 (2.9%)
1,052 (12.6%)
631 (7.5%)

266 (3.2%)
8,365 (100.0%)

1,835 (21.8%)
452 (5.4%)
639 (7.6%)
383 (4.5%)
491 (5.8%)
8,415 (100.0%)

1,477 (17.4%)
677 (8.0%)
596 (7.0%)
358 (4.2%)
735 (8.7%)
8,466 (100.0%)

Note: Changing % market share of treatments over a 3-year horizon are shown in brackets.
Abbreviation: AS, ankylosing spondylitis.
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Table S4 Resource use and costs associated with PsO, PsA, and AS treatment

Component PsO PsA AS

% Frequency Unit cost % Frequency Unit cost % Frequency Unit cost

per year per year per year

Physician visit 10 5.0 €66.00 100 10.7 €66.00 100 10.8 €66.00
Emergency room visit - - - 20 1.8 €241.05 22 2 €241.05
Phototherapy (narrow 16 24.0 €54.00 - - - - - -
band UVB)
NSAIDs? 45 - €1,446.31 52 - €1,446.31 22 - €1,446.31
DMARDs? 45 - €223.90 52 - €223.90 22 - €223.90

Notes: Cost data obtained from Italian national formulary;' phototherapy-related data from De Compadri and Koleva;? frequency data for PsO from NICE clinical guidance®
and for PsA and AS from Greenberg et al.**For NSAIDs and DMARDs, cost has been estimated as weighted cost as the global model.

Abbreviations: AS, ankylosing spondylitis; DMARD, disease-modifying antirheumatic drugl NSAID, nonsteroidal anti-inflammatory drug; PsA, psoriatic arthritis; PsO,
psoriasis.

Table S5 Annual rates of adverse events associated with PsO, PsA, and AS treatment

Treatment option PsO PsA AS

Serious NMSC Malignancies Serious NMSC Serious NMSC

infection other than NMSC infection infection
Secukinumab 150 mg - - - |.4%¢ 2.1%¢ 0.9%’ 0.9%’
Secukinumab 300 mg 1.4%8 0.4%° 0.3%* 2.8%° 0.0%° - -
Adalimumab 40 mg 5.2% 0.9%* 0.6%* 2.8%° 0.1%° 1.4%’ 0.5%°
Certolizumab 200 mg - - - 3.1%!'"° 0.0%'° 3.9%'" 0.0%'!
Etanercept 50 mg 5.1% 3.5% 0.0%* 1.7%'? 0.6%'% 0.0%'3 0.0%"?
Etanercept biosimilar 5.1%° 3.5%° 0.0%° 1.7%° 0.6%° 0.0%° 0.0%°
Golimumab 50 mg - - - 1.4%'" 0.0%'"* 0.4%'° 0.0%'®
Ixekizumab 0.02%* 0.0%* 0.0%* - - - -
Ustekinumab 45 mg 0.0%: 0.5%: 0.6%* 0.8%'® 0.4%'¢ - -
Infliximab 5.5%* 0.4%* 7.7% 1.9%'7 1.9%"7 2.1%'® 0%'®
Infliximab bios 5.5%° 0.4%"° 7.7%° 1.9%° 1.9%° 2.1%"° 0%"°
Apremilast 30 mg - - - 2.6%" 1.3%"° - -

Notes: Only serious adverse events due to malignancies and severe infections requiring hospitalization were included in the analysis. Severe infections included sepsis,
tuberculosis, skin and soft tissue infections, bone and joint infections, pneumonia, and urinary tract infections. *Data obtained from product label. "Assumed same as

“

corresponding branded drug. *-” Indicates a treatment (at a given dose strength) is not considered for the indication mentioned.
Abbreviations: AS, ankylosing spondylitis; NMSC, non-melanoma skin cancer; PsA, psoriatic arthritis; PsO, psoriasis.
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