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Prurigo nodularis (PN) is a chronic neuroimmune skin condition characterized by multiple pruriginous lesions and intense, persistent itching as the main symptom. Ac-
cording to several studies, itch is the most impactful and debilitating symptom [1–5], representing a hallmark of the disease [6]. Itching has a significant impact on the so-
cial life and quality of life (including anxiety and depression) of affected patients [6,7] and, as it often occurs at night, is identified as the main cause of sleep disturbances, 
which are another of the main manifestations of PN [4].

Nemolizumab is a first-in-class monoclonal antibody (mAb) therapy that binds to the IL-31-α receptor (IL-31Rα) to prevent its activation by IL-31 and signal transduc-
tion, downregulating the cellular pathways that cause itching and inflammation. Thanks to its novel mechanism of action, which differs from that of the only other licensed 
therapeutic option recently reimbursed in Italy (dupilumab), nemolizumab responds to the need for new therapeutic options. In fact, IL-31, is a direct pruritogen, directly 
eliciting itch [8-10], the most frequent, impactful, and debilitating symptom of PN [1–4,11].

Nemolizumab has demonstrated therapeutic efficacy and safety in the extensive OLYMPIA clinical development program [12-14], providing rapid itch relief and impro-
ving sleep disturbances as early as 4 weeks after the first dose, resulting in significant improvements in quality of life.

The study objective is to estimate the cost-effectiveness of nemolizumab + BSC (Best Supportive Care), compared to dupilumab + BSC, for the treatment of patients 
with moderate-to-severe prurigo nodularis from the Italian National Health Service (NHS) perspective.

�	The model has a hybrid decision-tree/Markov cohort structure (Figure 1). The decision-tree component captures the short-term (16 weeks) effect of treatment, at the 
end of which non-responding patients undergo treatment switch or treatment with BSC alone. Responding patients, on the other hand, enter the Markov model, which 
captures treatment efficacy through transitions between three discrete health states: “Maintained response”, “No response” and “Dead”.
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Nemolizumab is shown to be a cost-effective (dominant) treatment for the Italian NHS. 
These results support the decision to introduce nemolizumab in routine clinical practice as a cost-effective treatment for patients with moderate-to-severe prurigo nodularis in Italy.

�	In the Base Case analysis, with a lifetime time horizon of 45 years, the results 
show that nemolizumab + BSC translates into a reduction in total costs of - 
€137.808, with a gain in terms of QALYs of +0,417 compared to dupilumab + 
BSC (Figure 3). This corresponds to an ICER of dominance, making nemolizumab 
a clearly cost-effective therapy for the Italian NHS. 

�	The scenario analysis conducted over a shorter time horizon, i.e., 10 years, 
confirms the results observed in the Base Case analysis, demonstrating the re-
sults’ robustness. As in the Base Case analysis, the ICER highlights the domi-
nance of the treatment with nemolizumab + BSC vs. dupilumab + BSC. 

�	The Probabilistic Sensitivity Analysis (PSA) analysis confirms the robustness of 
the results, with values consistently close to the Base Case ones. The PSA, deve-
loped on 1.000 simulations, estimated that in 100% of cases the ICER highlights 
the dominance of nemolizumab + BSC vs. dupilumab + BSC (Figure 4).

�	The analysis was conducted from the Italian NHS perspective assuming a 3% dis-
count rate.

�	The model population consists of adult patients with moderate to severe PN (de-
fined as an Investigator’s Global Assessment [IGA] score of three or four, a Peak 
Pruritus Numerical Rating Scale [PP-NRS] score of at least seven, and at least 20 
lesions). The baseline characteristics of the included population are consistent 
with those of the OLYMPIA 1 and 2 studies [12-13].

�	For mortality, Italian data from ISTAT mortality tables were used, to which a ha-
zard ratio of 1.37 was applied [17].

�	The BSC drugs used concomitantly (antihistamines, emollients, topical corticoste-
roids [TCSs], topical calcineurin inhibitors [TCIs], systemic corticosteroids, and im-
munosuppressants) and their usage rate was determined through a Delphi panel. 

�	Efficacy and utility values were derived from the phase 3 studies OLYMPIA 1 and 
OLYMPIA 2 [12-13]. The Long Term Extension (LTE) [14] trial was used to estimate 
long-term utility values. Comparators efficacy was derived from a Systemic Lite-
rature Review (SLR) and Network Meta-Analysis (NMA), in which nemolizumab 
treatment resulted in better itch relief (based on improvements on the PP NRS 
scale) and comparable skin clearance and safety. 

�	Due to the lack of data on long-term efficacy, a decrease over time in the effect 
of treatment (i.e. treatment waning effect) was hypothesized. This was imple- 
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mented as an increase in the treatment discontinuation rate in the “Maintained  
response” health state, based on the findings of the NICE assessment of dupilu-
mab [16].

�	The treatment emergent adverse events identified in the literature (allergic 
conjunctivitis, Injection site reaction, Infectious conjunctivitis, atopic dermatitis, 
eczema nummular, neurodermatitis) were included in the analysis. Their occur-
rence rates were obtained from the OLYMPIA 1 trial [12] for nemolizumab and 
from PRIME and PRIME 2 trials [15] for dupilumab. Adverse events (Aes) costs 
were derived from the Ministry of Health’s 2024 Tariff Decree and from literature

�	The resources used for monitoring and their frequency of use based on response 
status were taken from the NICE assessment of dupilumab [16]. These values 
were validated by clinical experts in a Delphi panel and modified to ensure that 
they represent clinical practice, where necessary.

�	Drug acquisition costs were calculated using ex-factory prices inclusive of man-
datory discounts (-5% -5%) for nemolizumab (hypothetical price) and for dupilu-
mab. 

�	The Base Case and sensitivity analysis considered a lifetime horizon, corresponding 
to 45 years; a scenario analysis was conducted with a time horizon of 10 years.  

�	The considered Incremental Cost-Effectiveness Ratio (ICER) threshold was € 
33.000/Quality-Adjusted Life Year (QALY). 

[7] Dhawan L, Singh S, Avasthi A, Kumaran Ms, Narang T. The prevalence of psychiatric comorbidity in patients with prurigo 
nodularis. Indian Dermatol Online J. 2018;9(5):318. [8] Kwatra SG. Breaking the Itch-Scratch Cycle in Prurigo Nodularis. N Engl 
J Med. 2020;382(8):757-8. 

[9] Williams KA, Roh YS, Brown I, et al. Pathophysiology, diagnosis, and pharmacological treatment of prurigo nodularis. Expert 
Rev Clin Pharmacol. 2021;14(1):67-77. 

[10] Datsi A, Steinhoff M, Ahmad F, et al. Interleukin-31: The “itchy” cytokine in inflammation and therapy. Allergy. 
2021;76(10):2982-97. 

[11] Mollanazar NK, Sethi M, Rodriguez RV, Nattkemper LA, Ramsey F V., Zhao H, et al. Retrospective analysis of data from an itch 
center: Integrating validated tools in the electronic health record. J Am Acad Dermatol. 2016 Oct;75(4):842–4. 

[12] Ständer S, Yosipovitch G, Legat FJ, et al. Efficacy and Safety of Nemolizumab in Patients With Moderate to Severe Prurigo 
Nodularis: The OLYMPIA 1 Randomized Clinical Phase 3 Trial. JAMA Dermatol. 2025 Feb 1;161(2):147-156. doi: 10.1001/jama-
dermatol.2024.4796.

[13] Kwatra SG et al.; OLYMPIA 2 Investigators. Phase 3 Trial of Nemolizumab in Patients with Prurigo Nodularis. N Engl J Med. 
2023 Oct 26;389(17):1579-1589. doi: 10.1056/NEJMoa2301333. PMID: 37888917. 

[14] NCT04204616. A Long-term Study of Nemolizumab (CD14152) in Participants With Prurigo Nodularis (PN). 2023. Available 
at: https://www.clinicaltrials.gov/study/NCT04204616?term=NCT04204616&rank=1 [Accessed 19/04/2024]. 

[15] Yosipovitch G, et al. Dupilumab in patients with prurigo nodularis: two randomized, double-blind, placebo-controlled phase 
3 trials. Nat Med. 2023 May;29(5):1180-1190. doi: 10.1038/s41591-023-02320-9. Epub 2023 May 4. PMID: 37142763; PMCID: 
PMC10202800.

[16] National Institute for Health and Care Excellence. Dupilumab for treating moderate to severe prurigo nodularis [TA955]. 
2024. Available at: https://www.nice.org.uk/guidance/ta955/chapter/3-Committee-discussion#economic-model [Accessed 21 
December 2023]. 

[17] Morgan CL, Thomas M, Heywood BR, Ständer S, Kwatra SG, Jabbar-Lopez ZK, et al. Incident Comorbidity, Resource Use, 
and All-Cause Mortality Associated with Prurigo Nodularis: A United Kingdom Retrospective Database Analysis. JID Innov. 2023 
Nov;3(6):100233. 

Background and objective.

Methods.

Conclusion.

Results.

EE169

Figure 3. Results for the Base Case analysis 

Figure 4. Results for the PSA analysis

Figure 1. Short-term decision tree structure Figure 2. Long-term Markov Model structure


