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Expert Committee recommendation

The Expert Committee considered that the inclusion of effective and safe biological medicines for psoriasis on the Model Lists
would address animportant public health need and support advocacy efforts to reduce the global burden of psoriasis, especially in
low- and middle-income countries. The Committee acknowledged that a large number of biological disease-modifying medicines for
psoriasis are available, and that there was a need to prioritize the most effective, tolerable and affordable options. The Committee
noted that high-quality evidence supports the superior efficacy of adalimumab and other tumour necrosis factor (TNF)-alpha
inhibitors over placebo in achieving Psoriasis Area and Severity Index responses in patients with moderate-to-severe psoriasis.
The Committee also noted that adalimumab and alternative TNF-alpha inhibitors were superior to the non-biological treatments
(e.g. methotrexate) typically used as first-line treatment currently included on the Model Lists. The Committee considered the
safety profile of adalimumab to be well established, based on extensive clinical trial and real-world data across multiple indications.
TNF-alpha inhibitors, including adalimumab, are associated with risks of serious infections and reactivation of latent tuberculosis or
hepatitis B. The Committee recalled that adalimumab and other TNF-alfa inhibitors were already included on the Model Lists for
other indications and are considered to be therapeutic alternatives to each other in most clinical scenarios. The Committee
considered that including multiple within-class alternatives on the Model Lists could support greater competition to lower prices.
The Committee also noted the wide availability of biosimilars of these medicines, which is also an important factor in achieving
lower prices. Based on these considerations, the Expert Committee recommended the inclusion of adalimumab on the EML and
EMLc for the treatment of adults and children with moderate-to-severe psoriasis. Listing is recommended for adalimumab with a

square box, with certolizumab pegol, etanercept and infliximab (including quality-assured biosimilars) as therapeutic alternatives.



http://list.essentialmeds.org/medicines/552
http://list.essentialmeds.org/?section=398
http://list.essentialmeds.org/?section=402
https://www.whocc.no/atc_ddd_index/?showdescription=yes&code=L04AB04
https://icd.who.int/browse11/l-m/en#http://id.who.int/icd/entity/63698555/mms/unspecified
http://list.essentialmeds.org/medicines/550
https://www.whocc.no/atc_ddd_index/?showdescription=yes&code=L04AB05
http://list.essentialmeds.org/medicines/548
https://www.whocc.no/atc_ddd_index/?showdescription=yes&code=L04AB01
http://list.essentialmeds.org/medicines/549
https://www.whocc.no/atc_ddd_index/?showdescription=yes&code=L04AB02
http://list.essentialmeds.org/patents
https://en.wikipedia.org/wiki/Adalimumab
https://www.drugbank.ca/drugs/DB00051

Background

Adalimumab (and alternative TNF-alpha inhibitors) have not previously been evaluated for inclusion on the Model Lists for use in
the treatment of moderate-to-severe psoriasis. In 2019, adalimumab (as the representative TNF-alpha inhibitor) was added to the
complementary list of the EML and EMLc for second-line treatment of severe chronic inflammatory autoimmune disorders
(ankylosing spondylitis, Crohn disease, juvenile idiopathic arthritis and rheumatoid arthritis) on the basis of a favourable benefit-
to-harm profile (1). In 2023, the Expert Committee recommended the addition of oral methotrexate on the complementary list of
the EML and EMLc for second-line treatment of patients with psoriasis, given evidence of the favourable balance of desirable to
undesirable effects (2). Before 2023, only topical therapies (coal tar, corticosteroids, salicylic acid and vitamin D analogues) were

included on the Model Lists for treatment of psoriasis.

Public health relevance

The public health relevance of effective treatments for psoriasis has been accepted previously by the Expert Committee. Data for
2021 from the Global Burden of Disease study report a global prevalence of psoriasis of almost 53 million people and an annual
global incidence of nearly 6 million. Psoriasis was responsible for 0.13% of global disability-adjusted life years in 2021. The
prevalence was highest in the WHO Western Pacific Region and lowest in the African Region and Eastern Mediterranean Region.
At the country level, the prevalence was highest in high- and middle-income countries and lowest in low-income countries (3). In
children, the typical age at onset of paediatric psoriasis is between 8 and 11 years (4, 5). Patients with psoriasis have a reduced
quality of life that is similar to or worse than those with other chronic diseases (6, 7). Studies have reported that patients with
psoriasis also have a higher risk of death compared with individuals without the disease (8-10). Ina 2020 consensus statement
from the International Psoriasis Council, patients with psoriasis are candidates for systemic therapy if they meet one or more of
the following criteria: the disease affects > 10% of the body surface area; the disease involves special body areas (face, palms,
soles, genitalia, scalp or nails); and topical therapy has failed for the patient (11). Treatment of psoriasis usually extends over the
life of the patient and can involve topical therapies, systemic therapies and phototherapy, used either individually or in

combination.

Benefits

Short-term efficacy studies (up to 24 weeks) A 2023 Cochrane living systematic review and network meta-analysis of 179
randomized controlled trials (62 339 participants) compared benefits and harms of non-biological systemic agents, small molecules
and biologics in adults older than 18 years with moderate-to-severe plaque psoriasis. The review provided a ranking of treatments
according to their benefits and harms (12). The included trials compared systemic treatments with placebo or active comparators.
Patients had an average age of 44.6 years and a mean baseline Psoriasis Area and Severity Index (PASI) score of 20.4. The primary
efficacy outcome was the proportion of participants who achieved clear or almost clear skin (PASI 90) at induction phase (8 to 24
weeks after randomization). Secondary efficacy outcomes included the proportion of participants who achieved PASI 75, and the
proportion of participants who achieved a physician global assessment value of O or 1 at induction phase. All interventions were
superior to placebo for achieving PASI 90, with the most effective treatment being infliximab (risk ratio (RR) 49.16, 95%
confidence interval (Cl) 20.49 to 117.96; high-certainty evidence). In absolute terms, 934 more patients per 1000 would achieve
PASI = 90. For the other TNF-alpha inhibitors proposed in the application, results versus placebo were: adalimumab RR 16.13
(95% Cl 13.65 to 19.06; high-certainty evidence); certolizumab pegol RR 12.16 (95% Cl 8.87 to 16.68; moderate-certainty
evidence); and etanercept RR 9.66 (95% Cl 8.14 to 11.48; moderate-certainty evidence). In absolute terms, these results
correspond to 306, 234 and 184 more patients per 1000 achieving PASI = 90, respectively (12). For achieving PASI 90, infliximab
was significantly superior to adalimumab (RR 3.05,95% Cl 1.26 to 7.40; high-certainty evidence), certolizumab pegol (RR 4.04,
95% Cl 1.60 to 10.19; moderate-certainty evidence) and etanercept (RR 5.09,95% Cl 2.10 to 12.33; moderate-certainty
evidence). Adalimumab was significantly superior to etanercept (RR 1.67,95% Cl 1.47 to 1.89; moderate-certainty evidence). No
significant difference was found between adalimumab and certolizumab pegol (RR 1.33,95% CI 0.98 to 1.79; moderate-certainty
evidence) (12). In comparisons of TNF-alpha inhibitors with interleukin (IL) 12/23 and 23 inhibitors, infliximab was significantly
superior to ustekinumab (RR 2.84,95% Cl 1.17 to 6.87; moderate-certainty evidence) and tildrakizumab (RR 2.89,95% Cl 1.16 to
7.20; high-certainty evidence). Ustekinumab was significantly superior to certolizumab pegol (RR 1.43,95% Cl 1.06 to 1.91) and
etanercept (RR 1.79,95% Cl 1.60 to 2.01) (both moderate-certainty evidence). No significant difference was seen between
ustekinumab and adalimumab (RR 1.07,95% Cl 0.98 to 1.18; moderate-certainty evidence). IL 23 inhibitors risankizumab and



guselkumab were significantly superior to ustekinumab and all TNF-alpha inhibitors except infliximab. Surface under the
cumulative ranking curve (SUCRA) rankings versus placebo for PASI 90 were: infliximab (first), risankizumab (fourth), guselkumab
(eighth), ustekinumab (ninth), tildrakizumab (10th), adalimumab (11th), certolizumab (13th) and etanercept (15th). Results for the
secondary efficacy outcomes of PASI 75 and physician global assessment 0/1 were similar to the results for PASI 90 (12). Long-
term efficacy and safety studies The applicants searched the literature to identify long-term efficacy/effectiveness and safety
studies on the use of adalimumab and/or ustekinumab in patients with psoriasis and identified multiple eligible studies (13-38),
which were briefly summarized in Appendix 8.1 of the application. Results from selected systematic reviews and network meta-
analyses are summarized below. A 2021 network meta-analysis of 14 randomized controlled trials compared efficacy (measured as
PASI 75/90/100) outcomes of treatments for moderate-to-severe plaque psoriasis in adults (13). The study included regimens for
IL-12/23,1L-23,1L-17 and TNF-alpha inhibitors given for 48 to 56 weeks after randomization. No risk-of-bias assessment was
conducted. The proportions of participants who achieved a PASI 90 response were: 84.9% for risankizumab; 81.3% or 79.4% for
bimekizumab (depending on regimen); 78.6% for brodalumab; 77.3% for guselkumab; 72.0% for ixekizumab; 66.2% for
secukinumab; 55.1% for ustekinumab; 50.8% for adalimumab; and 37.4% for etanercept. Risankizumab, bimekizumab, brodalumab,
guselkumab, ixekizumab and secukinumab significantly outperformed adalimumab for this outcome, whereas adalimumab was
superior to etanercept. A 2022 systematic review and network meta-analysis also evaluated PASI response at 1 year of targeted
therapies for moderate-to-severe plaque psoriasis in adults (36). Nine randomized controlled trials comparing eight interventions
(adalimumab, brodalumab, etanercept, guselkumab, ixekizumab, risankizumab, secukinumab and ustekinumab) were included in the
primary efficacy analysis. Results showed that IL-17 and IL-23 inhibitors outperformed other biological therapies for achieving
PASI outcomes. In a secondary analysis of 28 randomized controlled trials, including data for apremilast, certolizumab pegol and
infliximab, all therapies significantly outperformed placebo. No significant differences were seenin PASI 90 between infliximab and
adalimumab (median RR 1.11, 95% CI 0.82 to 1.60), and certolizumab pegol (400 mg) and adalimumab (median RR 1.05, 95% Cl
0.70to 1.52). Both adalimumab and ustekinumab outperformed etanercept (median RR 1.30,95% CI 1.05 to 1.78 for adalimumab
and median RR 1.38,95% Cl 1.12 to 1.92 for ustekinumab). Paediatric patients A company-funded randomized, parallel group,
double-blind phase Il trial compared adalimumab and oral methotrexate in 114 children aged 4 to 18 years with psoriasis not
responsive to topical treatment (39). Patients were randomized to receive adalimumab 0.8 mg/kg (n = 38), adalimumab 0.4 mg/kg
(n=39) or methotrexate (n = 37). Primary efficacy endpoints were the proportions of patients achieving PASI 75 and physician
global assessment 0/1 at week 16. A significant difference was found favouring adalimumab 0.8 mg/kg over methotrexate in the
proportion of patients who achieved PASI 75 (57.9% versus 32.4%; P = 0.027) but not physician global assessment 0/1 (60.5%
versus 40.5%; P = 0.08). PASI 75 and physician global assessment 0/1 responses were reported in 43.6% and 41.0%, respectively,
of patients in the adalimumab 0.4 mg/kg group. Observational studies The application presented summaries of several

observational studies that support longer-term efficacy and quality-of-life outcomes of adalimumab (40-46).

Harms

Inthe 2023 Cochrane living systematic review and network meta-analysis, the primary safety outcome was the proportion of
participants with serious adverse events (death, life-threatening events, initial or prolonged hospitalizations and adverse events
requiring intervention to prevent permanent impairment or damage) at the induction phase (12). No significant differences were
seen between active interventions versus placebo in the risk of serious adverse events. Considering TNF-alpha inhibitors 1L-12-23
and IL-23 inhibitors SUCRA rankings versus placebo for serious adverse events were: risankizumab (third), certolizumab (fifth),
etanercept (sixth), tildrakizumab (eighth), guselkumab (11th), ustekinumab (13th), adalimumab (14th) and infliximab (19th). In the
2023 network meta-analysis, rates of adverse events for the various treatments investigated were 37.5% for risankizumab, 72.2%
for guselkumab, 72.9% for adalimumab, 76.6% for secukinumab, 76.9% for ustekinumab, 80.9% for ixekizumab and 82.3% for
bimekizumab (13). Risankizumab had a significantly lower rate of adverse events than secukinumab, ustekinumab and
bimekizumab. Rates of serious adverse events at week 48-56 were 4.4% for risankizumab, 5.4% for adalimumab, 5.7% for
ustekinumab, 5.9% for guselkumab, 6.9% for secukinumab, 7.2% for bimekizumab and 10.5% for ixekizumab. No significant
difference was seen between treatments for serious adverse events. Treatment with TNF-alpha inhibitors has been associated
with anincreased risk of serious infections. Real-world registry data studies have reported a higher risk with adalimumab and
infliximab compared with non-methotrexate and non-biologic therapies (25), but no increased risk compared to methotrexate or
other biologic therapies (19, 37). TNF-alpha inhibitor treatment has also been associated with anincreased risk of reactivation of
latent tuberculosis (17, 32). Treatment with TNF-alpha inhibitors has also been associated with a slightly increased long-term risk

of malignancy, particularly non-melanoma skin cancer in patients with psoriasis compared with non-biologic therapy. However, the



evidence is mixed with some studies showing an elevated risk (22, 31), and others showing no association (29).

Cost / cost effectiveness

The application identified and summarized the findings of 11 published economic analyses comparing biologic therapies for
moderate-to-severe plaque psoriasis (47-56). Publication dates ranged from 2013 to 2023, with the studies conducted primarily in
health-care systems of high-income countries. Comparisons, time horizons and willingness-to-pay thresholds differed across the
studies, but generally, adalimumab was found to be a cost-effective treatment option. Comparative cost information for

adalimumab in different markets was not available.

WHO guidelines

WHO guidelines for the treatment of psoriasis are not currently available.

Availability

Adalimumab has wide global regulatory approval and market availability and is already included on many national essential
medicines lists for other indications. Biosimilar versions have been available since 2016 and potential price reductions of up to 80%
have been reported compared with the innovator brand (57). Among the available TNF-alpha inhibitors, infliximab biosimilars are
currently the most widely disseminated option in several low- and middle-income countries and are generally associated with lower

prices compared to originator products.

1. The selection and use of essential medicines. Report of the WHO Expert Committee, 2019 (including the 21st WHO Model List of
Essential Medicines and the 7th WHO Model List of Essential Medicines for Children). Geneva: World Health Organization; 2019 (
WHO Technical Report Series, No. 1021; https://apps.who.int/iris/handle/10665/330668). Licence: CC BY-NC-SA 3.0 IGO.

2.The selection and use of essential medicines. Report of the WHO Expert Committee on Selection and Use of Essential Medicines, 2
023 (including the 23rd WHO Model List of Essential Medicines and the 9th WHO Model List of Essential Medicines for Children). G
eneva: World Health Organization; 2024 (WHO Technical Report Series, No. 1049; https://iris.who.int/handle/10665/376570). Lic
ence: CCBY-NC-SA 3.0 IGO.

3. Global Burden of Disease database [online database]. Seattle, WA: Institute for Health Metrics and Evaluation; 2021 (https://vizh
ub.healthdata.org/gbd-results).

4.Megna M, Napolitano M, Balato A, Scalvenzi M, Cirillo T, Gallo L et al. Psoriasis in children: a review. Curr Pediatr Rev. 2015;11(1):
10-26 (https://doi.org/10.2174/1573400511666150504125456).

5.Relvas M, Torres T. Pediatric psoriasis. Am J Clin Dermatol. 2017;18(6):797-811 (https://doi.org/10.1007/s40257-017-0294-9)

6.Langley RG, Krueger GG, Griffiths CE. Psoriasis: epidemiology, clinical features, and quality of life. Ann Rheum Dis. 2005;64(Suppl
2):ii18-23; discussion ii4-5 (https://doi.org/10.1136/ard.2004.033217).

7.Bhosle MJ, Kulkarni A, Feldman SR, Balkrishnan R. Quality of life in patients with psoriasis. Health Qual Life Outcomes. 2006;4:35
(https://doi.org/10.1186/1477-7525-4-35).

8. Abuabara K, Azfar RS, Shin DB, Neimann AL, Troxel AB, Gelfand JM. Cause-specific mortality in patients with severe psoriasis: a p
opulation-based cohort study in the U.K. Br J Dermatol. 2010;163(3):586-92 (https://doi.org/10.1111/j.1365-2133.2010.09941 )

9.Springate DA, Parisi R, Kontopantelis E, Reeves D, Griffiths CE, Ashcroft DM. Incidence, prevalence and mortality of patients with
psoriasis: a U.K. population-based cohort study. Br J Dermatol. 2017;176(3):650-8 (https://doi.org/10.1111/bjd.15021).

10.Riaz S,Emam S, Wang T, Gniadecki R. Negative impact of comorbidities on all-cause mortality of patients with psoriasis is partiall
y alleviated by biologic treatment: a real-world case-control study. J Am Acad Dermatol. 2024;91(1):43-50 (https://doi.org/10.101
6/j.jaad.2024.01.078).

11. Strober B, Ryan C, van de Kerkhof P, van der Walt J, Kimball AB, Barker J et al. Recategorization of psoriasis severity: Delphi con
sens)us from the International Psoriasis Council. J Am Acad Dermatol. 2020;82(1):117-22 (https://doi.org/10.1016/j.jaad.2019.08.
026).

12. Sbidian E, Chaimani A, Guelimi R, Garcia-Doval |, Hua C, Hughes C et al. Systemic pharmacological treatments for chronic plaque
psoriasis: a)network meta-analysis. Cochrane Database Syst Rev. 2023;7(7):CD011535 (https://doi.org/10.1002/14651858.CD01
1535.pubé).

13. Armstrong AW, Soliman AM, Betts KA, Wang Y, Gao Y, Stakias V et al. Long-term benefit-risk profiles of treatments for moderate
-to-severe plaque psoriasis: a network meta-analysis. Dermatol Ther (Heidelb). 2022;12(1):167-84 (https://doi.org/10.1007/s135
55-021-00647-0).

14. Armstrong AW, Warren RB, Zhong Y, Zhuo J, Cichewicz A, Kadambi A et al. Short-, mid-, and long-term efficacy of deucravacitinib
versus biologics and nonbiologics for plaque psoriasis: a network meta-analysis. Dermatol Ther (Heidelb). 2023;13(11):2839-57 (ht
tps://doi.org/10.1007/s13555-023-01034-7).

15. Asahina A, Ohtsuki M, Etoh T, Gu Y, Okun MM, Teixeira HD et al. Adalimumab treatment optimization for psoriasis: results of a lo
ng-term phase 2/3 Japanese study. J Dermatol. 2015;42(11):1042-52 (https://doi.org/10.1111/1346-8138.13001).

16. Bakirtzi K, Sotiriou E, Papadimitriou I, Sideris N, Vakirlis E, Lallas A et al. Elderly patients with psoriasis: long-term efficacy and sa
fety of modern treatments. J Dermatolog Treat. 2022;33(3):1339-42 (https://doi.org/10.1080/09546634.2020.1809623).
17.Baronnet L, Barnetche T, Kahn 'V, Lacoin C, Richez C, Schaeverbeke T. Incidence of tuberculosis in patients with rheumatoid arthri
tis. A systematic literature review. Joint Bone Spine. 2011;78(3):279-84 (https://doi.org/10.1016/j.jbspin.2010.12.004).

18. Bronckers I, Seyger MMB, West DP, Lara-Corrales |, Tollefson M, Tom WL et al. Safety of systemic agents for the treatment of p
ediatric psoriasis. JAMA Dermatol. 2017;153(11):1147-57 (https://doi.org/10.1001/jamadermatol.2017.3029).

19. Davila-Seijo P, Dauden E, Descalzo MA, Carretero G, Carrascosa JM, Vanaclocha F et al. Infections in moderate to severe psoriasi
s patients treated with biological drugs compared to classic systemic drugs: findings from the BIOBADADERM Registry. J Invest De
rmatol. 2017;137(2):313-21 (https://doi.org/10.1016/}.jid.2016.08.034).

20. DaudénE, Carretero G, Rivera R, Ferrandiz C, Llamas-Velasco M, de la Cueva P et al. Long-term safety of nine systemic medicatio
ns for psoriasis: A cohort study using the Spanish Registry of Adverse Events for Biological Therapy in Dermatological Diseases (BIO
BADADERM) Registry. J Am Acad Dermatol. 2020;83(1):139-50 (https://doi.org/10.1016/j.jaad.2020.03.033).



21.DiLerniaV,Macca L, Peterle L, Ingrasciotta Y, Trifird G, Guarneri C. Efficacy of systemic biologic drugs in pediatric psoriasis: evid
ence from five selected randomized clinical trials. Front Pharmacol. 2022;13:847308 (https://doi.org/10.3389/fphar.2022.847308).

22. Fiorentino D, Ho V, Lebwohl MG, Leite L, Hopkins L, Galindo C et al. Risk of malignancy with systemic psoriasis treatment in the P
soriasis Longitudinal Assessment Registry. J Am Acad Dermatol. 2017;77(5):845-54.e5 (https://doi.org/10.1016/j.jaad.2017.07.01
3

23. Gniadecki R, Leonardi CL, Gordon KB, Gu Y, Geng Z, Nader A et al. Long-term optimization of outcomes with flexible adalimumab
dosing in patients with moderate to severe plaque psoriasis. J Eur Acad Dermatol Venereol. 2018;32(8):1297-304 (https://doi.org/
10.1111/jdv.14926).

24.1skandar IYK, Warren RB, Lunt M, Mason KJ, Evans |, McElhone K et al. Differential drug survival of second-line biologic therapie
s in patients with psoriasis: observational cohort study from the British Association of Dermatologists Biologic Interventions Regist
er (BADBIR). J Invest Dermatol. 2018;138(4):775-84 (https://doi.org/10.1016/].jid.2017.09.044).

25. Kalb RE, Fiorentino DF, Lebwohl MG, Toole J, Poulin Y, Cohen AD et al. Risk of serious infection with biologic and systemic treatm
ent of psoriasis: results from the Psoriasis Longitudinal Assessment and Registry (PSOLAR). JAMA Dermatol. 2015;151(9):961-9 (
https://doi.org/10.1001/jamadermatol.2015.0718).

26. Kimball AB, Guenther L, Kalia S, de Jong E, Lafferty KP, Chen DY et al. Pregnancy outcomes in women with moderate-to-severe ps
oriasis from the Psoriasis Longitudinal Assessment and Registry (PSOLAR). JAMA Dermatol. 2021;157(3):301-6 (https://doi.org/1
0.1001/jamadermatol.2020.5595).

27.Leonardi C, Papp K, Strober B, Thaci D, Warren RB, Tyring S et al. Comprehensive long-term safety of adalimumab from 18 clinica
| trials ;n adult patients with moderate-to-severe plaque psoriasis. Br J Dermatol. 2019;180(1):76-85 (https://doi.org/10.1111/bjd.
17084).

28. Mahil SK, Andrews TC, Brierley C, Barker JN, Smith CH. Demyelination during tumour necrosis factor antagonist therapy for psor
iasis: a)case report and review of the literature. J Dermatolog Treat. 2013;24(1):38-49 (https://doi.org/10.3109/09546634.2012.6
60520).

29.Mason KJ, Burden AD, Barker J, Lunt M, Ali H, Kleyn CE et al. Characteristics and skin cancer risk of psoriasis patients with a hist
ory of skin cancer in BADBIR. J Eur Acad Dermatol Venereol. 2021;35(8):e498-e501 (https://doi.org/10.1111/jdv.17230).

30. Mourad Al, Gniadecki R. Biologic drug survival in psoriasis: a systematic review & comparative meta-analysis. Front Med (Lausa
nne). 2020;7:625755 (https://doi.org/10.3389/fmed.2020.625755).

31.Peleva E, Exton LS, Kelley K, Kleyn CE, Mason KJ, Smith CH. Risk of cancer in patients with psoriasis on biological therapies: a sys
tematic review. Br J Dermatol. 2018;178(1):103-13 (https://doi.org/10.1111/bjd.15830).

32.Snast |, Bercovici E, Solomon-Cohen E, Avni T, Shitenberg D, Hodak E et al. Active tuberculosis in patients with psoriasis receiving
biologic therapy: a systematic review. Am J Clin Dermatol. 2019;20(4):483-91 (https://doi.org/10.1007/s40257-019-00432-y).
33. Strober B, Crowley J, Langley RG, Gordon K, Menter A, Leonardi C et al. Systematic review of the real-world evidence of adalimu
mab safety in psoriasis registries. J Eur Acad Dermatol Venereol. 2018;32(12):2126-33 (https://doi.org/10.1111/jdv.15203).
34.van Winden MEC, van der Schoot LS, van de L'lsle Arias M, van Vugt LJ, van den Reek J, van de Kerkhof PCM et al. Effectiveness
and safety of systemic therapy for psoriasis in older adults: a systematic review. JAMA Dermatol. 2020;156(11):1229-39 (https://d
oi.org/10.1001/jamadermatol.2020.2311).

35.Warren RB, Smith CH, Yiu ZZN, Ashcroft DM, Barker J, Burden AD et al. differential drug survival of biologic therapies for the tre
atment of psoriasis: a prospective observational cohort study from the British Association of Dermatologists Biologic Interventions
Register (BADBIR). J Invest Dermatol. 2015;135(11):2632-40 (https://doi.org/10.1038/jid.2015.208).

36.Yasmeen N, Sawyer LM, Malottki K, Levin L, Didriksen Apol E, Jemec GB. Targeted therapies for patients with moderate-to-sever
e psoriasis: a systematic review and network meta-analysis of PASI response at 1 year.J Dermatolog Treat. 2022;33(1):204-18 (ht
tps://doi.org/10.1080/09546634.2020.1743811).

37.YiuZZN, Smith CH, Ashcroft DM, Lunt M, Walton S, Murphy R et al. Risk of serious infection in patients with psoriasis receiving bi
ologic therapies: a prospective cohort study from the British Association of Dermatologists Biologic Interventions Register (BADBI
R).J Invest Dermatol. 2018;138(3):534-41 (https://doi.org/10.1016/j.jid.2017.10.005).

38.YiuZZN, Becher G, Kirby B, Laws P, Reynolds NJ, Smith CH et al. Drug survival associated with effectiveness and safety of treat
ment with guselkumab, ixekizumab, secukinumab, ustekinumab, and adalimumab in patients with psoriasis. JAMA Dermatol. 2022;1
58(10):1131-41 (https://doi.org/10.1001/jamadermatol.2022.2909).

39. Papp K, Thaci D, Marcoux D, Weibel L, Philipp S, Ghislain PD et al. Efficacy and safety of adalimumab every other week versus me
thotrexate once weekly in children and adolescents with severe chronic plaque psoriasis: a randomised, double-blind, phase 3 trial. La
ncet. 2017;390(10089):40-9 (https://doi.org/10.1016/s0140-6736(17)31189-3).

40. Menter A, Thaci D, Wu JJ, Abramovits W, Kerdel F, Arikan D et al. Long-term safety and effectiveness of adalimumab for moderat
e to severe psoriasis: results from 7-year interim analysis of the ESPRIT Registry. Dermatol Ther (Heidelb). 2017;7(3):365-81 (http
s://doi.org/10.1007/s13555-017-0198-x).

41. Strober BE, Bissonnette R, Fiorentino D, Kimball AB, Naldi L, Shear NH et al. Comparative effectiveness of biologic agents for the
treatment of psoriasis in a real-world setting: results from a large, prospective, observational study (Psoriasis Longitudinal Assessm
ent and Registry [PSOLAR]). J Am Acad Dermatol. 2016;74(5):851-61.e4 (https://doi.org/10.1016/j.jaad.2015.12.017).

42. Zweegers J, Groenewoud JMM, van den Reek J, Otero ME, van de Kerkhof PCM, Driessen RJB et al. Comparison of the 1- and 5-y
ear effectiveness of adalimumab, etanercept and ustekinumab in patients with psoriasis in daily clinical practice: results from the pro
spective BioCAPTURE registry. Br J Dermatol. 2017;176(4):1001-9 (https://doi.org/10.1111/bjd.15023).

43. Iskandar IYK, Ashcroft DM, Warren RB, Lunt M, McElhone K, Smith CH et al. Comparative effectiveness of biological therapies o
nimprovements in quality of life in patients with psoriasis. Br J Dermatol. 2017;177(5):1410-21 (https://doi.org/10.1111/bjd.1553
1

44, Alabas OA, Mason KJ, Yiu ZZN, Warren RB, Lunt M, Smith CH et al. Effectiveness and survival of methotrexate versus adalimum
abin patients with moderate-to-severe psoriasis: a cohort study from the British Association of Dermatologists Biologics and Immun
omodulators Register (BADBIR). Br J Dermatol. 2023;189(3):271-8 (https://doi.org/10.1093/bjd/ljad179).

45, Pinter A, Costanzo A, Khattri S, Smith SD, Carrascosa JM, Tada Y et al. Comparative effectiveness and durability of biologics in cli
nical practice: month 12 outcomes from the International, Observational Psoriasis Study of Health Outcomes (PSoHO). Dermatol Th
er (Heidelb). 2024;14(6):1479-93 (https://doi.org/10.1007/s13555-023-01086-9).

46.Van Muijen ME, Thomas SE, Groenewoud HMM, Otero ME, Ossenkoppele PM, Njoo MD et al. Direct comparison of real-world eff
ectiveness of biologics for psoriasis using absolute and relative psoriasis area and severity index scores in a prospective multicentre
cohort. Acta Derm Venereol. 2022;102:adv00712 (https://doi.org/10.2340/actadv.v102.206).

47.Ahn CS, Gustafson CJ, Sandoval LF, Davis SA, Feldman SR. Cost effectiveness of biologic therapies for plaque psoriasis. Am J Clin
Dermatol. 2013;14(4):315-26 (https://doi.org/10.1007/s40257-013-0030-z).

48. Wang SH, Chi CC, Hu S. Cost-efficacy of biologic therapies for moderate to severe psoriasis from the perspective of the Taiwanes
e healthcare system. Int J Dermatol. 2014;53(9):1151-6 (https://doi.org/10.1111/ijd.12462).

49. Chi CC, Wang SH. Efficacy and cost-efficacy of biologic therapies for moderate to severe psoriasis: a meta-analysis and cost-effic
acy analysis using the intention-to-treat principle. Biomed Res Int. 2014;2014:862851 (https://doi.org/10.1155/2014/862851).
50. Terranova L, Mattozzi C, Richetta AG, Mantuano M, Cardosi L, Teruzzi C. Costs of therapy with biologics in the treatment of mod
erate to severe plaque psoriasis in the context of the Italian health-care system. G Ital Dermatol Venereol. 2014;149(1):131-43

51. Hendrix N, Ollendorf DA, Chapman RH, Loos A, Liu S, Kumar V et al. Cost-effectiveness of targeted pharmacotherapy for modera
te to severe plaque psoriasis. J Manag Care Spec Pharm. 2018;24(12):1210-7 (https://doi.org/10.18553/jmcp.2018.24.12.1210).
52.Wu JJ, Feldman SR, Rastogi S, Menges B, Lingohr-Smith M, Lin J. Comparison of the cost-effectiveness of biologic drugs used for
moderate-to-severe psoriasis treatment in the United States. J Dermatolog Treat. 2018;29(8):769-74 (https://doi.org/10.1080/09
546634.2018.1466022).

53. Zagni E, Bianchi L, Fabbrocini G, Corrao S, Offidani A, Stingeni L et al. A real-world economic analysis of biologic therapies for mod



erate-to-severe plaque psoriasis in Italy: results of the CANOVA observational longitudinal study. BMC Health Serv Res. 2021;21(1
):924 (https://doi.org/10.1186/512913-021-06866-7).

54.Barker J, Baker H, Nadeem A, Gu DH, Girolomoni G. Health economic assessment of optimal biological treatment for moderate-to
-severe psoriasis. Clin Drug Investig. 2021;41(11):1011-20 (https://doi.org/10.1007/s40261-021-01089-4).
55.LiG,GuY,ZouQ,WangY, XiaoY, Xia D et al. Efficacy, Safety, and pharmacoeconomic analysis of adalimumab and secukinumab fo
r moderate-to-severe plaque psoriasis: a single-center, real-world study. Dermatol Ther (Heidelb). 2022;12(9):2105-15 (https://doi.
org/10.1007/s13555-022-00787-x).

56.Nyholm N, Schnack H, Dang A, Skowron F. Cost per responder of biologic drugs used in the treatment of moderate-to-severe plaq
ue psoriasis in France and Germany. Curr Med Res Opin. 2023;39(6):833-42 (https://doi.org/10.1080/03007995.2023.2214046).
57.Gomes T, McCormack D, Kitchen SA, Paterson JM, Mamdani MM, Proulx L et al. Projected impact of biosimilar substitution polici
es on drug use and costs in Ontario, Canada: a cross-sectional time series analysis. CMAJ Open. 2021;9(4):E1055-e62 (https://doi.o

rg/10.9778/cmaio.20210091).



