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ABSTRACT
Background:  Pharmacoeconomic studies examining the cost-effectiveness of adalimumab biosimilars 
versus methotrexate in real-life settings are limited.
Objectives:  To assess the cost per responder from the perspective of the National Health System of 
adalimumab biosimilars versus methotrexate for psoriasis treatment in a real-life setting.
Methods:  A cost-per responder analysis comparing adalimumab biosimilars MSB11022 (Idacio®) and 
ABP 501 (Amgevita) versus subcutaneous methotrexate was performed. The incremental cost per 
responder was calculated by multiplying the cost of treatment (including the discounts, as published 
in the framework agreement of the Veneto region) and the number needed to treat each therapy. 
The clinical efficacy measures were defined as being on treatment (i.e., retention rate) at weeks 24 
and 52.
Results:  A total of 712 adult patients with moderate-to-severe chronic plaque psoriasis consecutively 
admitted to the outpatient clinic from January 2021 to December 2022 were included; 160 were 
treated with ABP 501 (Amgevita), 250 with MSB11022 (Idacio) and 302 with methotrexate. The retention 
rates of Amgevita, Idacio and methotrexate at week 24 were 86%, 90% and 78%, and 81%, 82% and 
63% at week 52, respectively. The cost per responder at week 24 was €674 for Amgevita, €366 for 
Idacio and €264 for methotrexate, respectively; at week 52, was €1430 for Amgevita® €799 for Idacio® 
and €652 for methotrexate, respectively.
Conclusions: The real-life cost-effectiveness of biosimilar drugs is largely influenced by discount rates. 
The week 52 cost-effectiveness of Idacio is comparable to subcutaneous methotrexate. The lowering 
of the cost of biosimilar drugs makes them a more accessible therapeutic option and they also can 
be introduced earlier in the treatment of moderate-to-severe psoriasis.

Introduction

Psoriasis is a common chronic immune-mediated disease that 
affects 1–4% of the Western population, and about 14 million 
people in Europe [1]. About 20–30% of psoriatic patients have a 
moderate-to-severe form of the disease [2,3] and are candidate 
to phototherapy or to systemic treatments such as conventional 
systemic agents (acitretin, cyclosporine, methotrexate, fumarates) 
and targeted therapies (biologics and small molecules) [4]. The 
treatment of moderate-to-severe psoriasis with biologic agents 
poses a significant economic burden to the health systems [1,2,5,6]. 
Psoriasis can be associated with several comorbidities, including 
PsA, cardiovascular diseases, metabolic syndrome, inflammatory 
bowel diseases and psychiatric diseases [7]. Among biological 
treatments, adalimumab belongs to the class of TNF-α inhibitors. 
In the last few years, the expiration of biologic patents of some 
TNF-α inhibitors, has encouraged the production of biosimilars, 
with a very similar safety and efficacy profile, but a much lower 
cost compared to their originator. The use of biosimilars is a 

valuable pharmacoeconomic strategy to lower healthcare cost and 
can effectively lead to early introduction of safer and more effec-
tive treatment of psoriasis [8]. The early intervention with biosim-
ilars may also prevent progression to PsA, with a more persistent 
efficacy and may modify the natural history of psoriasis [9–11]. 
The objective of this study was to compare the cost per responder 
of adalimumab biosimilars versus methotrexate in patients with 
psoriasis from the perspective of the Italian National Health System.

Material and methods

The study population included adult patients with moderate-to-se-
vere chronic plaque psoriasis consecutively admitted to the out-
patient clinic of the University Hospital of Verona from January 
2021 to December 2022 (Table 1). A cost per responder analysis 
of MSB11022 (Idacio), ABP 501 (Amgevita) biosimilars versus sub-
cutaneous methotrexate was developed based on real life expe-
rience. A responder was defined as a patient with an improvement 
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in psoriasis area severity index (PASI) consistent with the definition 
of success with the primary efficacy variable. In detail, a responder 
is a patient where the achievement of PASI 75 was meant. The 
clinical efficacy measures were defined as being on treatment (i.e., 
retention rate) at week 24 and 52. All the patients of this study 
are naïve to systemic treatments for moderate-to-severe psoriasis, 
thus none of the patients failed systemic treatments previously 
and none of the patients have been switched to other systemic 
treatments previously. In addition, all patients were treated as 
monotherapy.

Drug administration scheme

Dosing regimens for adalimumab biosimilars 40 mg were those 
labeled for moderate-to-severe chronic plaque psoriasis in adults 
[12], i.e., subcutaneous injections 80 mg at week 0, then 40 mg 
every other week starting at week 1. Methotrexate was adminis-
tered at dose ranging from 10 to 15 mg weekly with subcutaneous 
injection with a mean ± standard deviation weekly dosages of 
12.8 ± 2.0 mg. The costs of folic acid, at the guideline recommended 
weekly oral dose of 5 mg, were also added to the costs of meth-
otrexate treatment.

Cost per responder model

The cost per responder model was based on the perspective of 
the Italian National Healthcare System. Regarding cost of biologic 
drugs, ex-factory wholesale purchase prices were used, including 
the mandatory discounts according to the national legislation (5% 
discount, plus a further 5% reduction on the discount result) and 
the additional discounts applied from the pharmacy of the hospital 
that is published in the current NNT framework agreement of the 

Veneto region [13–15] (Table 2). For methotrexate and folic acid, 
official retail prices were used. All costs were reported as for 2023 
in Euro. Only drug acquisition costs were considered, while other 
costs including treatment administration, visits and laboratory 
monitoring were excluded. The incremental cost per responder 
was calculated by multiplying the cost of treatment and number 
needed to treat (NNT) for each of the therapies. In detail, the NNT 
has been derived from the arithmetic division between 100 and 
the percentage of the retention rate at week 24 and at week 52. 
This number derived, the NNT, was multiplied by the correspond-
ing weeks of treatment (24 and 52 weeks), to obtain the incre-
mental cost per responder for each drug (Table 3).

Retention rate

The retention rate of a biological drug is the percentage of 
patients remaining on treatment over time and provides an index 
of a drug’s overall effectiveness. Drug survival tells us that if the 
drug is continued it means that it is satisfactorily effective, toler-
ated, and safe. The overall retention rate of Amgevita, Idacio and 
methotrexate were calculated based on the Kaplan–Meier curve, 
which reflects the median disease duration. The disease duration 
refers to the beginning of therapy with the event being the treat-
ment discontinuation.

Results

The study population consisted of 712 patients; in particular, 160 
were treated Amgevita, 250 with Idacio, and 302 with methotrex-
ate. The characteristics of the patients, including presence or the 
absence of comorbidities are summarized in Table 1. The three 
group of patients did not differ significantly as for all the variables 

Table 1. C haracteristics of study population (patients treated with adalimumab and methotrexate).

Amgevita Idacio Methotrexate

Number 160 250 302
Age 52.4 (12.6) 51.8 (14.5) 59.1 (10.4)
Male gender 96 (60%) 155 (62%) 193 (64%)
PASI 15.12 ± 4.9 14.54 ± 5.02 10.11 ± 3.8
BMI 26.72 ± 3.21 26.81 ± 4.11 27.12 ± 2.35
PsA 30.4 (19%) 45 (18%) 48.3 (16%)
Type 2 diabetes 12.9 (8.1) 19.5 (7.8) 26.8 (8.9)

PASI: psoriasis area severity index; BMI: body mass index; PsA: psoriatic arthritis.

Table 2.  Drug costs of adalimumab biosimilars, methotrexate and folic acid according to list price (in Euro).

Drug Ex-factory price per package Discount * Discounted price per package

Amgevita® 40 mg, 2 syringes 854.84 82.31% 83.16
Idacio® 40 mg, 2 syringes 758.68 88.69% 47.19
Methotrexate 12.5 mg, 4 

syringes
34.14 N.A. N.A.

Folic acid 5 mg, 120 tablets 12.45 N.A. N.A.

*Discounted prices were derived from: http://azero.veneto.it/public/alboOnline.xhtml?pageType=all.
https://www.gazzettaufficiale.it/eli/id/2016/11/11/16A07913/sg https://www.gazzettaufficiale.it/eli/id/2021/07/28/21A04520/SG#:~:text=Prezzo%20al%20pubblico%20
(iva%20inclusa,E%20(in%20base%2010).
N.A. not applicable.

Table 3. R etention rate at week 24 and 52 in the study population (patients treated with adalimumab and methotrexate).

Drug Retention rate at week 24 CI 95% Retention rate at week 52 CI 95%

Amgevita® 40 mg, 2 syringes 86% 79–91 81% 74–86
Idacio® 40 mg, 2 syringes 90% 86–94 82% 76–84
Methotrexate 12.5 mg, 4 syringes 78% 72–85 63% 58–76
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listed, including disease severity and the presence of psoriatic 
arthritis (p < 0.001). The percentage of censored patients is very 
low (0.2%, due to the patient’s death), as we are a university 
hospital and one of the few centers involved in the dispensation 
of biological drugs for the treatment of psoriasis.

The incremental cost per responder was calculated by multi-
plying the cost of treatment and number needed to treat (NNT) 
for each of the therapies. In particular, the NNT has been derived 
from the arithmetic division between 100 and the percentage of 
the retention rate at week 24 and at week 52. This number 
derived, the NNT, was multiplied by the corresponding weeks of 
treatment (24 and 52 weeks), to obtain the incremental cost per 
responder for each drug. The retention rate of Amgevita, Idacio 

and methotrexate at week 24 were 86% (CI 95% 79–91), 90% (CI 
95% 86-94) and 78% (CI 95% 72–85), respectively. At week 52, 
the retention rate of Amgevita, Idacio and methotrexate were 81% 
(CI 95% 74–86), 82% (CI 95% 76–84) and 63% (CI 95% 58–76), 
respectively. The cost per responder analysis based on the reten-
tion rate at week 24 and 52 in patients receiving adalimumab 
biosimilars (Amgevita and Idacio) or methotrexate 12.5 mg plus 
folic acid 5 mg, is reported in Figures 1 and 2. The cost per 
responder calculated based on the ex-factory price was €6941 for 
Amgevita, €5894 for Idacio, and €264.59 for methotrexate 12.5 mg, 
at week 24; €14,720.30 for Amgevita, €12852 for Idacio, and €652 
for methotrexate 12.5 mg, at week 52. Considering the final dis-
counted price, which reflect the real biosimilars cost, the cost per 
responder was €674 for Amgevita, €366 for Idacio, and €264 for 
methotrexate at week 24. At week 52, the cost per responder was 
€1430 for Amgevita €799 for Idacio and €652 for methotrexate, 
respectively (Table 4). Different scenario analyses were undertaken 
assuming alternative drug acquisition discounts (–40%; −60%; 
−80%) (Supplementary Tables).

Discussion

The present study is a real-life experience that compared the 
economic value, using a cost per responder analysis, of adalim-
umab biosimilars 40 mg (Amgevita and Idacio) and methotrexate 
12.5 mg plus folic acid 5 mg. The cost per responder analysis indi-
cated that only one biosimilar (Idacio®) approached the costs per 
responder of methotrexate. Our analysis did not include the cost 
of visits and laboratory test, but overall, they are similar between 
adalimumab and methotrexate. The better cost-effectiveness of 
biosimilars may allow a higher number of patients with 
moderate-to-severe psoriasis to receive a biological treatment. 
Indeed, a significant proportion of patients with moderate-to-se-
vere psoriasis is not receiving an adequate treatment also for the 
high cost of drugs, and many patients with moderate-to-severe 
psoriasis are still treated only with topical agents [16–18]. The 
considerable reduction in the cost gap between adalimumab bio-
similars and methotrexate may prompt their early use. Indeed, 
methotrexate is associated with a number of tolerability and safety 
issues, which represent common cause of drug discontinuation, 
and affect the long-term retention rate of the drug [19–21]. Among 
these, methotrexate is associated with a significant risk of hepa-
totoxicity, possibly because fatty liver disease is quite common in 
patients with plaque psoriasis [22–24]. In a population-based 
cohort study, mild liver disease and cirrhosis-related hospitalization 
had an incidence rate per 1000 person-years of 4.22 (95% confi-
dence interval-CI 3.61–4.91) and 0.73 (95% CI 0.49–1.05) in patients 
treated with methotrexate, respectively [25]. Also important to 
consider is that methotrexate is teratogenic in women and also 
contraindicated in men who want to become fathers.

There are limitations to this study. The study is in the perspec-
tive of the payer, and it must be considered that the dispensing 
of the biosimilars is free for the patient, while for methotrexate 
is partly borne by the patient. Given the chronic nature of psoriatic 

Figure 1. C ost per responder analysis for patients receiving ABP 501 (Amgevita®) 
(black histogram), MSB11022 (Idacio®) (grey histogram) and methotrexate (white 
histogram) at week 24.

Figure 2. C ost per responder analysis for patients receiving ABP 501 (Amgevita®) 
(black histogram), MSB11022 (Idacio®) (grey histogram) and methotrexate (white 
histograms) at week 52.

Table 4. C ost per responder of adalimumab biosimilars and methotrexate at week 24 and 52 (in Euro).

Drug Ex-factory price Discounted price Ex-factory price Discounted price

Week 24 Week 52
Amgevita® 40 mg, 2 syringes 6941.30 674.73 14720.30 1430.94
Idacio® 40 mg, 2 syringes 5894.94 366.66 12852.00 799.26
Methotrexate 12.5 mg, 4 syringes 264.59 264.59 652.09 652.09
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disease and its long-term therapy, it is important to investigate 
the economic value of the different systemic agents as even small 
differences in costs can be meaningful over a long-time horizon. 
In addition, the study is in the perspective of the Italian market. 
To overcome this issue, we included a scenario analysis with dis-
count percentages of 40%, 60% and 80% which, however, provide 
consistent results. The present study highlighted that, from the 
perspective of the Italian National Health Service, the economic 
impact of adalimumab biosimilars is comparable to the metho-
trexate, especially for Idacio, and in particular at the week 52; the 
safety and tolerability profile for a long-term treatment is in favor 
of the biosimilars. Another limitation is that, since it is a real-life 
study, the groups may be imbalanced with respect to severity 
and other forms of selection bias.

In conclusion, adalimumab biosimilar offer a cheap treatment 
option for patients with moderate-to-severe psoriasis. The possi-
bility of treating patients earlier with an effective and safe treat-
ments is relevant to possibly modify the disease course and 
prevent the develop of psoriatic arthritis [11,26–28].
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