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Abstract
Background Recent developments improved outcomes in patients with autoimmune diseases. Biologics were approved as 
first-line treatment in selected naïve patients with plaque psoriasis (PsO), psoriatic arthritis (PsA), ankylosing spondylitis 
(AS) and non-radiographic axial spondyloarthritis (nr-axSpA). Among them, secukinumab was most recently approved for 
treatment of active nr-axSpA in adults. In this work, we assessed the budget impact of new secukinumab treatment options 
in the Italian market.
Methods A cross-indication budget impact model was designed to estimate the effects of adding secukinumab in the Italian 
market from the National Health System perspective over a 3-year period. The model included all adults with PsO, PsA, AS 
and nr-axSpA, treated with biologics or biosimilars. It compared costs between two scenarios, secukinumab availability or 
absence, for the four diseases combined and taken individually. A sensitivity analyses was conducted.
Results There were 68,121 adult patients treated with biologics in 2021 and 68,341 in 2023. The budget impact analysis 
(BIA) on all indications showed a cost reduction of €33.7 million (− 1.5%) over 3 years with the introduction of secukinumab. 
PsA patients had the highest saving (− €34.9 million), followed by PsO patients (− €7.8 million). Cost saving in PsO patients 
was balanced by increased budget reported in AS patients (+ €8.0 million). In nr-axSpA patients, secukinumab reported no 
significant budget increase (+ 1.0%).
Conclusion This BIA accounted for the new indication of secukinumab in nr-axSpA patients, reporting no significant changes 
in the required budget and adding an effective treatment option. Considering all indications, secukinumab is a sustainable 
treatment option.

Key Points for Decision Makers 

In the new indication for non-radiographic axial spon-
dyloarthritis (nr-axSpA) patients, secukinumab reported 
no significant changes in the budget required for the 
management of nr-axSpA patients.

In all indications (psoriatic arthritis, plaque psoriasis, 
ankylosing spondylitis and nr-axSpA) overall, secuki-
numab was associated with a budget reduction for the 
Italian National Health System.
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1 Introduction

Autoimmune diseases (ADs) are a heterogeneous group 
of more than 80 chronic inflammatory disorders that are 
clinically diverse, yet unified through a common pathol-
ogy of self-reactive adaptive immune responses [1]. The 
prevalence of ADs is 5–8% worldwide, with a significant 
increased incidence observed in industrialized countries 
in recent decades [1, 2]. ADs are characterized by slow 
progression with significant tissue damage accumulated 
over time [1]. Medical treatments aim to modulate/sup-
press specific pathways of the immune system and include 
conventional treatments (e.g. methotrexate), biologics (e.g. 
infliximab) and small molecules (e.g. apremilast).

Plaque psoriasis (PsO), psoriatic arthritis (PsA), anky-
losing spondylitis (AS) and non-radiographic axial spon-
dyloarthritis (nr-axSpA) are chronic ADs. They are usu-
ally associated with comorbidities and with a substantial 
impairment of health-related quality of life (QoL) [3–8]. 
They are chronic lifelong diseases characterized by flare-
ups and periods of remission, with significant impair-
ment of patients’ physical and psychological well-being, 
patients’ work productivity and high healthcare costs 
[3–8].

PsO is a chronic inflammatory skin disorder affect-
ing 2–3% of the world’s population [9]. A subset of PsO 
patients (approximately 30%) develop PsA, an inflamma-
tory seronegative spondyloarthropathy characterized by 
peripheral joint involvement and other manifestations of 
systemic inflammation [10]. In the majority of patients, 
PsA develops, on average, 10 years after presentation of 
skin disease [11], adding further burden to patients already 
affected by PsO. PsA worsens the quality of life resulting 
in increased healthcare and social costs. PsA also requires 
a treatment approach that is more complex than for PsO 
[12].

Axial spondyloarthritis (axSpA) is a chronic inflamma-
tory disease of the spine, which includes nr-axSpA and 
AS [13–18]. The prevalence of axSpA is reported to be 
0.3–1.4% globally [13, 14, 16, 17, 19]. Patients with AS 
have structural damage in the sacroiliac (SI) joints and/
or the spine that is detectable on radiographs [13, 15, 16, 
20]. Patients with nr-axSpA do not exhibit definitive radio-
graphic sacroiliitis but have a disease burden comparable 
to that of patients with AS, including inflammatory back 
pain, morning stiffness, nocturnal awakening, fatigue and 
reduced spinal mobility [13, 15, 16, 18, 20].

Early treatments able to control the inflammation, pre-
vent comorbidities and complications and preserve or 
improve physical function and social activities are fun-
damental in all these conditions [21–24]. In the past, the 
initial treatment for moderate–severe psoriasis included 

phototherapy and conventional systemic therapy, alone or 
in combination [25], while nonsteroidal anti-inflammatory 
drugs (NSAIDs) were used as the first-line treatment in 
PsA, AS and nr-axSpA patients [26–29].

In the past decade, the development of several drugs, 
biologics and non-biologics has substantially improved 
the outcomes of patients with ADs and changed the treat-
ment approach [30]. These include tumour necrosis factor 
(TNF)-α inhibitors, interleukin (IL)-12 and 23 inhibitors, 
IL-17A inhibitors and other products. Biologics are cur-
rently used for moderate–severe PsO, PsA, AS and nr-axSpA 
patients inadequately controlled by conventional treatments, 
and now they are also indicated by international guidelines 
as first-line treatment in some naïve patients [21–24].

Secukinumab is a biologic agent that specifically targets 
interleukin-17A (IL-17A) involved in the pathological pro-
cess of PsO, PsA, AS and nr-axSpA. It is a fully human 
monoclonal antibody. Clinical trials showed secukinumab 
efficacy for the management of PsO, PsA and AS [31, 32]; 
moreover, a recent randomized clinical trial reported sig-
nificant and sustained improvement in signs and symptoms 
of nr-axSpA patients treated with secukinumab compared 
with placebo [33].

Recently, secukinumab was approved for the treatment 
of active nr-axSpA in adults who responded inadequately to 
NSAIDs and have objective signs of inflammation indicated 
by elevated C-reactive protein and/or magnetic resonance 
imaging evidence. Consequently, it is necessary to under-
stand the possible economic impact of these new treatment 
options to help healthcare decision makers to optimize the 
implementation of treatments in clinical practice and in the 
healthcare system. A cross-indication budget impact model 
was developed and used to estimate the impact on the budget 
associated with secukinumab, over a 3-year time horizon, 
including all four indications now approved in Italy.

2  Methods

We developed a decision analytical model in Microsoft 
Excel for a cross-indication budget impact analysis (BIA) 
of secukinumab. The model structure was designed to esti-
mate the effects of adding secukinumab in the Italian market 
overall and for each disease (PsO, PsA, AS and nr-axSpA) 
from the Italian National Health System (NHS) perspective 
over a 3-year period, as suggested by the Italian Medicines 
Agency (AIFA) guidelines 2020 (Fig. 1) [34].

The model target population was the general adult (≥ 18 
years) population living in Italy (Fig. 1). This population 
was restricted to patients with PsO, PsA, AS and nr-
axSpA and treated with biologics or biosimilars. Starting 
from the estimated treated population and using market 
share data, the model created two different scenarios: the 
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‘scenario without secukinumab’ (1), where the treatment 
was not available, and the ‘scenario with secukinumab’ 
(2), where the treatment became available for the diseases. 
The model estimated total and per-treated-patient cost for 
each scenario, using data on indication-specific posology 
and cost of therapies. Finally, the model compared the 
costs related to the two scenarios and estimated the total 
and the percentage incremental cost (incremental budget 
impact) for the four diseases combined and taken indi-
vidually, over the 3-year period and in each calendar year. 
Costs are expressed in Euro (€). The model was populated 
using aggregated data from literature and pharmacological 
market research including epidemiological data on preva-
lence of disease and treated patients, present and expected 
market share data and cost data related to therapies. As a 
result, no ethics committee approval was required. The 
model structure and methods are consistent with the rec-
ommendation made by the International Society for Phar-
macoeconomics and Outcomes Research’s Task Force on 
Good Research Practices [35].

2.1  Model Input Data

We populated the BIA model with estimates of the actual 
and expected Italian general adult population on January 1st 
of each year from the National Italian Institute of Statistics 
(ISTAT) (Table 1). The size of the population with PsO, 
PsA, AS and Nr-axSpA was estimated using data on preva-
lence taken from literature and reported in Table 1 [36–39]. 
PsO and PsA prevalence rates were adjusted to account for 
overlap between the two conditions. In detail, we assumed 
that 24% of patients with PsO also had PsA and we reduced 
prevalence of PsO by 24% [40]. After adjustment, PsO and 
PsA prevalence were 2.55% and 0.37%, respectively. Preva-
lence rates already account for the quote of incidence cases 
in each year. Data on patients treated with biologics or bio-
similars were extrapolated from pharmacological market 
research reports.

The two scenarios were created using market shares of 
the approved biologic or biosimilar and expected market 
shares with the introduction of secukinumab. Market shares 

Fig. 1  Cross-indication budget impact analysis model structure. AS ankylosing spondylitis, Nr-axSpA non-radiographic axial spondyloarthritis, 
PsA psoriatic arthritis, PsO psoriasis



408 P. A. Cortesi et al.

were assumed to change over time (Supplementary Infor-
mation Tables 1–4, see electronic supplementary material 
[ESM]); in this way, we accounted for discontinuation of 
therapies and changes in treatment approach. In detail, the 
model didn’t include a discontinuation rate for each treat-
ment or a treatment shift over time based on the discontinu-
ation rate, but it estimated a different market share in each 
simulated year. The annual market share estimated for each 
drug included the number of patients already treated in the 
previous year continuing treatment plus the new patients 
initiating treatment in the simulated year. The market share 
used in the model assumed a shift from both biosimilar and 
brand biologic treatments to secukinumab. This approach 
avoids the impact of secukinumab being underestimated 
compared with a scenario where only a shift from brand 
product was assumed. The market shares simulated were 
based on market research and expert opinions. Four experts 
(two clinical experts and two experts in health economics) 
provided their forecast on market share independently based 
on market research results. An average of the four market 
share forecasts indicated by the experts was shared for their 
revision and approval.

The budgetary impact was estimated based on the consid-
eration of drug acquisition and administration costs; no other 
direct costs were included in the analysis assuming minor 
differences between treatments based on previous BIA con-
ducted in Italy [41]. Drug acquisition costs for each therapy 
were estimated by multiplying the unit costs by average dos-
ing and the total number of times the drug was administered. 

Average doses for each licenced treatment were taken from 
the European public assessment report (EPAR) by the Euro-
pean Medicines Agency [42] and were different between 
the first year of therapy and the subsequent ones (Table 2). 
Ex-factory AIFA unit costs of treatments [43] net of statu-
tory discounts (− 5%, followed by − 5%) were considered, 
as required by Italian law for each reimbursed drug. Cost per 
dose for infliximab was computed using mean population 
weight for each condition: 88.54 kg for PsO [44], 87.11 kg 
for PsA [45] and 81.36 kg for AS [46].

In the administration cost we put costs related to intra-
venous infusion of infliximab; the cost was estimated at 
€291.00 per infusion [41]. Therapies administered subcu-
taneously are assumed to be self-administered outside the 
hospital or ambulatory setting with no cost associated, this 
assumption was based on the clinical practice in Italy.

All other costs of treating PsA, PsO, AS and nr-axSpA 
are assumed to be the same between treatments and not 
affected by introducing new products to the market or chang-
ing market share of existing products. All costs refer to the 
2021 price, prices related to a time period before 2021 were 
adjusted for a discount factor associated with inflation in 
Italian healthcare costs [47].

2.2  Sensitivity Analyses

The simulated BIA model also included a sensitivity analy-
sis to assess the robustness of the results. The analysis was 
performed, varying by ± 10% one of the following model 

Table 1  Model inputs on population, disease and treatment prevalence

AS ankylosing spondylitis, Nr-axSpA non-radiographic axial spondyloarthritis, PsA psoriatic arthritis, PsO psoriasis
a Prevalence was adjusted to account for overlap between PsO and PsA; 24% of patients with PsO has PsA [40]

Value Source

Overall adult population
 2021 50,878,186 Italian National Institute of ISTAT (http:// dati. 

istat. it/ Index. aspx? DataS etCode= DCIS_ PREVD 
EM1)

 2022 50,959,356
 2023 51,042,403

Disease and treatment
 PsO
  Prevalence 2.90%1 [36]
  Diagnosed population treated with Biologics 1.58% [37], Market research Stethos PharmAccess 2021

 PsA
  Prevalence 0.42%a [38]
  Diagnosed population treated with biologics 15.32% Market research Stethos PharmAccess 2021

 AS
  Prevalence 0.10% [39]
  Diagnosed population treated with biologics 17.28% Market research Stethos PharmAccess 2021

 Nr-axSpA
  Prevalence 0.01% Market research Stethos PharmAccess 2021
  Diagnosed population treated with biologics 60.16% Market research Stethos PharmAccess 2021

http://dati.istat.it/Index.aspx?DataSetCode=DCIS_PREVDEM1
http://dati.istat.it/Index.aspx?DataSetCode=DCIS_PREVDEM1
http://dati.istat.it/Index.aspx?DataSetCode=DCIS_PREVDEM1
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parameters at a time: prevalence, secukinumab cost, secuki-
numab market share. Associated total incremental budget 
impact changes are reported.

3  Results

3.1  Population

The population with diagnosed PsA, PsO, AS and nr-axSpA 
treated with biologics over the 3-year time period was esti-
mated to be 68,121 in 2021, growing to 68,341 in 2023 

(Fig. 2a); the estimation was based on the annual ISTAT 
estimates of the Italian general adult population and disease 
prevalence taken from literature (Table 1). The total popula-
tions in the year 2023 included 23,388 patients with PsA, 
32,838 with PsO, 8820 with AS and 3295 with nr-axSpA. 
Of all treated patients, more than 16,000 per year were 
estimated to be treated with secukinumab: 16,813 in 2021, 
16,449 in 2022 and 17,005 in 2023 (Fig. 2b). In detail, the 
patients with nr-axSpA and treated with secukinumab grew 
rapidly from the first year (N = 39) to subsequent years (362 
and 491). For the other conditions, the number of patients 
treated with secukinumab was quite stable.

Table 2  Model inputs on doses and costs for treatments

Source: EMA Europe – product information, accessed on 15 Feb 2023
AS ankylosing spondylitis, Nr-axSpA non-radiographic axial spondyloarthritis, PsA psoriatic arthritis, PsO psoriasis
a For each year
b Cost per dose for infliximab is computed using mean population weight (PsO – Langley et al. [44]; PsA – McInnes et al. [45]; AS – Marzo-
Ortega et al. [46])
c 18 doses for PSO, 14 for PsA and AS, 15 for nr-axSpA

Treatment option Doses Cost per  dosea (€) Indication Source

Year 1 Year 2 +

Secukinumab 150 mg 16 12 473.81 PsA, AS, nr-axSpA https:// www. ema. europa. eu/ en/ medic ines/ 
human/ EPAR/ cosen tyxSecukinumab 300 mg 16 12 947.63 PsO, PsA, AS

Adalimumab 40 mg 26 26 482.19 PsO, PsA, AS, nr-axSpA https:// www. ema. europa. eu/ en/ medic ines/ 
human/ EPAR/ humiraAdalimumab biosimilar 40 mg 26 26 342.35 PsO, PsA, AS, nr-axSpA

Apremilast 30 mg 695 730 13.54 PsO, PsA https:// www. ema. europa. eu/ en/ medic ines/ 
human/ EPAR/ otezla

Brodalumab 28 26 552.63 PsO https:// www. ema. europa. eu/ en/ medic ines/ 
human/ EPAR/ kynth eum

Certolizumab 200 mg 29 26 460.38 PsA, AS, nr-axSpA https:// www. ema. europa. eu/ en/ medic ines/ 
human/ EPAR/ cimzia

Etanercept 50 mg 52 52 230.25 PsO, PsA, AS, nr-axSpA https:// www. ema. europa. eu/ en/ medic ines/ 
human/ EPAR/ enbrelEtanercept biosimilar 50 mg 52 52 149.27 PsO, PsA, AS, nr-axSpA

Golimumab 50 mg 12 12 1044.19 PsA, AS, nr-axSpA https:// www. ema. europa. eu/ en/ medic ines/ 
human/ EPAR/ simpo ni

Guselkumab 8 7 2062.98 PsO https:// www. ema. europa. eu/ en/ medic ines/ 
human/ EPAR/ tremf ya

Infliximabb 8 7 2018.87
1885.58

PsA, AS https:// www. ema. europa. eu/ en/ medic ines/ 
human/ EPAR/ remic ade

Infliximab  biosimilarb 8 7 1710.02
1682.41
1571.34

PsO, PsA, AS

Ixekizumabc 18/14/15 13 1012.70 PsO, PsA, nr-axSpA https:// www. ema. europa. eu/ en/ medic ines/ 
human/ EPAR/ taltz

Ustekinumab 45 mg 6 4 2842.88 PsO, PsA https:// www. ema. europa. eu/ en/ medic ines/ 
human/ EPAR/ stela ra

Risankizumab 7 4 3230.00 PsO https:// www. ema. europa. eu/ en/ medic ines/ 
human/ EPAR/ skyri zi

Tildrakizumab 6 4 3118.45 PsO https:// www. ema. europa. eu/ en/ medic ines/ 
human/ EPAR/ ilume tri

Tofacitinib 731 731 12.87 PsA https:// www. ema. europa. eu/ en/ medic ines/ 
human/ EPAR/ xelja nz

https://www.ema.europa.eu/en/medicines/human/EPAR/cosentyx
https://www.ema.europa.eu/en/medicines/human/EPAR/cosentyx
https://www.ema.europa.eu/en/medicines/human/EPAR/humira
https://www.ema.europa.eu/en/medicines/human/EPAR/humira
https://www.ema.europa.eu/en/medicines/human/EPAR/otezla
https://www.ema.europa.eu/en/medicines/human/EPAR/otezla
https://www.ema.europa.eu/en/medicines/human/EPAR/kyntheum
https://www.ema.europa.eu/en/medicines/human/EPAR/kyntheum
https://www.ema.europa.eu/en/medicines/human/EPAR/cimzia
https://www.ema.europa.eu/en/medicines/human/EPAR/cimzia
https://www.ema.europa.eu/en/medicines/human/EPAR/enbrel
https://www.ema.europa.eu/en/medicines/human/EPAR/enbrel
https://www.ema.europa.eu/en/medicines/human/EPAR/simponi
https://www.ema.europa.eu/en/medicines/human/EPAR/simponi
https://www.ema.europa.eu/en/medicines/human/EPAR/tremfya
https://www.ema.europa.eu/en/medicines/human/EPAR/tremfya
https://www.ema.europa.eu/en/medicines/human/EPAR/remicade
https://www.ema.europa.eu/en/medicines/human/EPAR/remicade
https://www.ema.europa.eu/en/medicines/human/EPAR/taltz
https://www.ema.europa.eu/en/medicines/human/EPAR/taltz
https://www.ema.europa.eu/en/medicines/human/EPAR/stelara
https://www.ema.europa.eu/en/medicines/human/EPAR/stelara
https://www.ema.europa.eu/en/medicines/human/EPAR/skyrizi
https://www.ema.europa.eu/en/medicines/human/EPAR/skyrizi
https://www.ema.europa.eu/en/medicines/human/EPAR/ilumetri
https://www.ema.europa.eu/en/medicines/human/EPAR/ilumetri
https://www.ema.europa.eu/en/medicines/human/EPAR/xeljanz
https://www.ema.europa.eu/en/medicines/human/EPAR/xeljanz
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3.2  Budget Impact Analysis

The introduction of secukinumab in the Italian market led to 
an overall total budget reduction of €33.69 million over the 
3 years, which was associated with a percentage reduction 
of 1.5% of the budget impact of the scenario without secuki-
numab (Fig. 3). Per-patient cost savings were estimated to 
be €493.90 per person over the 3 years.

The availability of secukinumab for the treatment of PsO 
and PsA was expected to reduce the total budget by 1.0% 
and 3.4% over the cumulative period, with total incremental 
budget impacts of − €7.80 million and − €34.88 million, 
respectively. Therefore, the introduction of secukinumab 
had a major impact on costs related to PsA treatments, with 
per-person cost savings of €1063.95. On the other hand, the 
incremental budget impacts associated with the new scenario 

of secukinumab for the treatment of AS and nr-axSpA were 
estimated to be €79.5 million and €1.04 million, respec-
tively, with percentage increases of 2.8% and 1.0% of the 
total cost of the scenario without the treatment. The per-
patient incremental budget impact was €902.76 and €315.01 
in AS and nr-axSpA, respectively.

The direction of the 3-year cumulative incremental 
budget impact was confirmed in each singular year with a 
greater reduction of costs in the first year overall and for PsO 
(Tables 3, 4). The percentage reduction was constant for 
PsA, while for the diseases implying a budget increase, the 
impact was greater in the last year included in the analysis; 
the percentage incremental budget impact ranged from 2.5 
to 3.1% for AS and from 0.1 to 1.9% for nr-axSpA. Annual 
budget impact results per treated patient confirmed what was 
reported for total cost and are reported in Supplementary 
Information Table 5 (see ESM).

3.3  Sensitivity Analysis

The results of the sensitivity analysis on overall total cost 
are reported in Fig. 4. The budget impact was most affected 
by secukinumab price: a variation of ± 10% would lead the 
incremental budget impact to range from − €85.88 million 
to €18.50 million. Less extensive variations were reported 
when we changed the model input prevalence parameter 
and secukinumab market share, the incremental budget 
impact ranged from − €37.06 to − €30.32 million and from 
− €36.13 to − €31.13 million, respectively.

4  Discussion

The BIA conducted on all four indications of secukinumab, 
from the Italian NHS point of view, showed a positive 
impact of secukinumab with an overall cost reduction of 
€33.69 million over 3 years, − 1.5% of the overall budget.

The highest saving was reported in PsA patients 
(− €34.9 million), followed by PsO patients (− €7.8 mil-
lion). The cost saving produced by secukinumab in PsO 
patients was balanced by the increased budget of + €8.0 mil-
lion reported in AS patients, while in the new indication, nr-
axSpA, secukinumab reported no significant change in the 
budget with a cost difference of €1.0 million on an overall 
budget of €100.0 million over the 3 years simulated (+ 1.0% 
of nr-axSpA budget). Considering all indications, secuki-
numab is economically sustainable and provides a chance 
to save money and reinvest it for improving treatment of 
these conditions.

The results obtained with our study present some differ-
ences from a previous study conducted in Italy on three of 
the four indications considered in our analysis. The study, 
conducted by Colombo et al., reported a budget reduction 

Fig. 2  Estimated number of patients treated with biologics (a) and 
with secukinumb (b). AS ankylosing spondylitis, Nr-axSpA non-radi-
ographic axial spondyloarthritis, PsA psoriatic arthritis, PsO psoriasis
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associated with secukinumab in PsA (− €19.3 million) and 
PsO (− €8.3 million) patients [41]. These results are in 
line with our study, which showed a higher saving in PsA 
patients, while a significant difference was reported in AS 
patients with an increasing budget of €8 million reported 
in our study and a budget reduction of €38.5 million in 
Colombo et al. [41]. This difference is due to the significant 
change in treatment cost and treatment scenario that we have 
observed in recent years. Compared with the previous work 
by Colombo et al. [41], we observed significant changes 
in the treatment scenario of rheumatic and dermatological 
autoimmune diseases: some old products (e.g. adalimumab) 
are now generic, with a significant price cut, and some 
new products have entered the market; market shares have 
changed based on the availability of these new products. 
These aspects are particularly important to highlight the 
need for frequent updates of BIA in diseases with frequent 
changes in costs and treatment alternatives, such as these.

BIAs were previously conducted in other countries, 
but they assessed the impact on PsA, PsO and AS with-
out including the new indication for nr-axSpA patients. 
In the study conducted by Duteil et al., secukinumab was 
associated with a budget reduction of €83.6 million over 
a 6-year time period for patients with PsO, AS and PsA in 
France [48]. The impact of secukinumab on PsA, PsO and 
AS patients was also assessed from the Greek healthcare 
payer’s perspective [49]. The overall budget results reported 
an increase by 1%, 2% and 0% in the first, second and third 
simulated years, respectively [49]. Finally, a BIA of secuki-
numab in only AS patients was conducted in the UK; the 
results of the UK study reported a cumulative budget savings 
of €49.2 million over a 5-year period [50]. The variability of 
these results within European countries confirmed the need 
for a specific BIA for each country. The different health-
care systems and healthcare costs reported within European 
countries combined with the rapid changes observed over 

Fig. 3  Three-year cumulative 
budget impact results on total 
cost. AS ankylosing spondylitis, 
Nr-axSpA non-radiographic 
axial spondyloarthritis, PsA 
psoriatic arthritis, PsO psoriasis



412 P. A. Cortesi et al.

time for PsA, PsO, AS and nr-axSpA management and treat-
ments make the need for this even more important.

The study presents some limitations. Data on BIA are 
based on epidemiological data and market share projec-
tions. Some of the data used to estimate the target popula-
tion prevalence and market share forecast are from studies 
conducted in other countries or based on market research. 
These limits are often reported in BIA; however, we used 
reliable estimation reported in literature and specific market 
research conducted in Italy to define the Italian PsA, PsO, 
AS and nr-axSPA populations treated with biological thera-
pies and the use of different biological treatments within 
each indication in the next 3 years. Further, we tested the 
impact of secukinumab market share on the budget impact 
in the sensitivity analysis. The availability of several treat-
ment options increased the chance of treatment switch over 
time in the two scenarios, however our analysis was based on 
market share estimated from market research data and expert 
opinion and no other specific data were available to assume 
a different market share to apply in the model. Two or more 
of the ADs considered in our study can be diagnosed in the 
same patient. To avoid a possible treatment double counting, 
we accounted for overlap between PsO and PsA assuming 
24% of patients had both PsO and PsA [40]. However, other 
studies are lacking to account for possible overlaps between 
the four ADs included. Further, we conducted an analysis 
from the Italian NHS point of view. This approach does not 

include all the costs associated with ADs considered relevant 
to society (e.g. informal care, loss of productivity, burden 
on caregivers). The use of the Italian NHS point of view 
in economic evaluation is recommended by AIFA, and in 
our analysis we included treatment and administration costs. 
Other direct costs (other pharma therapies, hospitalization 
costs, costs for adverse events, etc.) were not included in the 
analysis based on the assumption that these costs are more 
specific to the treated condition (PsO, PsA, etc.) than the 
treatment use [41]. Further, in Italy patients are usually not 
hospitalized for psoriasis, but are managed at the ambula-
tory level with a lower impact on the overall cost. However, 
other studies including all direct and indirect costs could be 
interesting to explicate the overall burden of these conditions 
and the impact of secukinumab.

5  Conclusion

The updated BIA conducted in our study showed the sce-
nario of PsA, PsO and AS costs and the associated impact 
of secukinumab. Further, we have provided for the first 
time an analysis that also includes the economic impact 
of secukinumab on nr-axSpA patients. In this new indica-
tion, secukinumab reported no significant changes in the 
budget required for the management of nr-axSpA patients, 
providing an additional effective treatment option for this 

Table 3  Overall budget impact 
results on total and per treated 
patient costs by year

2021 2022 2023

Total cost
Scenario without secukinumab
Drug acquisition cost €755,870,248.26 €748,313,595.20 €746,406,186.79
Administration cost €3,698,276.38 €3,776,390.44 €3,426,338.20
Total €759,568,524.64 €752,089,985.64 €749,832,525.00
Scenario with secukinumab
Drug acquisition cost €743,614,868.80 €738,810,257.35 €737,285,731.92
Administration cost €2,763,183.35 €2,798,509.96 €2,524,582.47
Total €746,378,052.15 €741,608,767.31 €739,810,314.39
Incremental budget impact − €13,190,472.49 − €10,481,218.33 − €10,022,210.60
Incremental budget impact % − 1.8% − 1.4% − 1.4%
Cost per treated patient
Scenario without secukinumab
Drug acquisition cost €11,095.96 €10,967.54 €10,921.78
Administration cost €54.29 €55.35 €50.14
Total €11,150.25 €11,022.88 €10,971.92
Scenario with secukinumab
Drug acquisition cost €10,916.06 €10,828.25 €10,788.33
Administration cost €40.56 €41.02 €36.94
Total €10,956.62 €10,869.27 €10,825.27
Incremental budget impact € − €193.63 − €153.62 − €146.65
Incremental budget impact % − 1.8% − 1.4% − 1.4%
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Table 4  Budget impact results 
on total cost by disease and by 
year

AS ankylosing spondylitis, Nr-axSpA non-radiographic axial spondyloarthritis, PsA psoriatic arthritis, PsO 
psoriasis

2021 2022 2023

PsO
Scenario without secukinumab
Drug acquisition cost €278,724,312.72 €272,982,822.84 €273,914,135.11
Administration cost €962,580.97 €998,700.01 €881,474.10
Total €279,686,893.69 €273,981,522.86 €274,795,609.21
Scenario with secukinumab
Drug acquisition cost €275,181,155.26 €271,206,602.92 €272,120,096.16
Administration cost €712,309.92 €761,009.41 €682,848.61
Total €275,893,465.18 €271,967,612.33 €272,802,944.77
Incremental budget impact € − €3,793,428.51 − €2,013,910.52 − €1,992,664.45
Incremental budget impact % − 1.4% − 0.7% − 0.7%
PsA
Scenario without secukinumab
Drug acquisition cost €350,370,284.71 €350,276,569.75 €348,317,417.21
Administration cost €1,834,613.43 €1,825,290.07 €1,529,849.59
Total €352,204,898.14 €352,101,859.82 €349,847,266.79
Scenario with secukinumab
Drug acquisition cost €339,006,136.18 €339,320,850.65 €337,087,777.30
Administration cost €1,366,787.01 €1,368,967.55 €1,121,889.70
Total €340,372,923.19 €340,689,818.20 €338,209,667.00
Incremental budget impact € − €11,831,974.95 − €11,412,041.62 − €11,637,599.79
Incremental budget impact % − 3.5% − 3.4% − 3.5%
AS
Scenario without secukinumab
Drug acquisition cost €92,313,546.20 €91,217,703.37 €90,675,918.55
Administration cost €901,081.98 €952,400.36 €1,015,014.51
Total €93,214,628.17 €92,170,103.73 €91,690,933.06
Scenario with secukinumab
Drug acquisition cost €94,930,838.88 €94,093,650.86 €93,929,193.58
Administration cost €684,086.43 €668,533.00 €719,844.17
Total €95,614,925.30 €94,762,183.86 €94,649,037.75
Incremental budget impact € €2,400,297.13 €2,592,080.13 €2,958,104.69
Incremental budget impact % 2.5% 2.8% 3.1%
Nr-axSpA
Scenario without secukinumab
Drug acquisition cost €34,462,104.63 €33,836,499.23 €33,498,715.93
Administration cost €0.00 €0.00 €0.00
Total €34,462,104.63 €33,836,499.23 €33,498,715.93
Scenario with secukinumab
Drug acquisition cost €34,496,738.47 €34,189,152.91 €34,148,664.87
Administration cost €0.00 €0.00 €0.00
Total €34,496,738.47 €34,189,152.91 €34,148,664.87
Incremental budget impact € €34,633.84 €352,653.68 €649,948.94
Incremental budget impact % 0.1% 1.0% 1.9%
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condition. Further, considering all four indications together, 
secukinumab is a sustainable treatment option for the Italian 
NHS associated with an overall cost reduction of €33.69 mil-
lion over 3 years, − 1.5% of the overall budget.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s41669- 023- 00404-3.
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