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Background: Biologic therapies targeting IL-17 and IL-23 have revolutionized psoriasis management, enabling rapid and durable
disease control. Yet treatment selection still follows a trial-and-error approach, and clinically validated biomarkers for personalization
remain absent.

Objective: To outline current challenges in biomarker development for psoriasis and describe the design and aims of the PICASSO
prospective cohort as a platform for future personalized medicine.

Current Challenges: Despite evidence that IL-17/IL-23 inhibitors may induce disease modification through effects on effector,
memory, and regulatory immune cells, reliable predictive or prognostic biomarkers have not emerged. Barriers include complex
pathogenesis, universally high biologic efficacy reducing need for stratification, inconsistent findings from genetic or transcriptomic
studies, and the multifactorial nature of comorbidities.

Methods (Picasso (Prospectlve Cohort psoriASiS FOllow-Up)): PICASSO is a 10-year prospective biobank/registry enrolling
patients within three years of disease onset. Biological samples are longitudinally linked to clinical and epidemiological data, with
follow-ups every 2.5 years. The ultimate aim is to identify biomarkers predicting disease trajectory.

Conclusion: Personalized psoriasis care requires biomarkers predicting progression and comorbidity risk. PICASSO represents a step
toward disease-modifying, preventive precision medicine.
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Introduction

In the past two decades we have witnessed an exceptional therapeutic revolution in psoriasis. Biologics targeting
interleukin-17 and interleukin-23 have enabled rapid, deep and durable disease control, transforming patient outcomes.
Despite this progress, clinical practice still relies on a “trial-and-error” strategy, guided largely by physicians’ experience
rather than objective parameters and oftentimes still resulting in a frustrating patient journey. Personalized medicine in
psoriasis remains aspirational, particularly when compared with oncology, where validated biomarkers now guide
treatment selection and predict prognosis.’

Recently, it was shown that IL17 and IL23-inhibitors not only reduce inflammatory effector cells in the skin but also
inflammatory memory cells, besides increasing regulatory T cells. These changes could possibly account for the
observation of durable disease-free periods, also after treatment cessation.”* This is referred to as disease modification,
and in the context of psoriasis this should imply”

e Total skin clearance,
e Long-term disease-free periods after treatment cessation,
e Prevention of onset of comorbidities.
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Background

For several reasons clinically useful predictive and prognostic biomarkers for psoriasis have not yet been identified. First,
the pathogenesis is complex, involving interactions between genetic variants, immune pathways and environmental
triggers. Second, cytokine blockade (eg IL17 or IL23) demonstrates high efficacy across all patient groups, reducing the
immediate clinical pressure to stratify responders.® Third, early studies linking genetic (eg. HLA-Cw6) or transcriptomic
signatures to treatment outcomes have not translated into reproducible clinically differentiating tools.” Finally, the
multifactorial nature of comorbidity development complicates prediction.

In an era where full skin clearance is a feasible goal in daily practice, research should focus on the real unmet need: to
identify biomarkers that predict disease progression and comorbidity risk, allowing proactive, preventive interventions.
Without such markers, even our most effective drugs are deployed reactively, and opportunities for disease modification
may be missed.

Ongoing pharmacokinetic trials such as BeNeBio (NCT04340076) and Helios (NCT06398106) are evaluating
personalized dosing strategies by linking drug levels to outcomes. While valuable, these studies remain focused on
optimizing treatment regimens rather than predicting long-term disease evolution. Multi-omics research has revealed
promising candidates, yet reproducibility and validation across large, prospective cohorts are lacking.® In sum, psoriasis
lacks a single clinically actionable biomarker for either treatment stratification or prognosis.

Methods: The PICASSO Project (Prospectlve Cohort psoriASiS fOllow-up)
To address these challenges, we established the PICASSO (Prospectlve Cohort psoriASiS fOllow-up; NCT05122039)
project, an observational 10-year prospective biobank and register, specifically designed to capture psoriasis patients
early in their disease, and follow-up for sufficient time to grasp the evolution of both cutaneous disease and comorbid-
ities. Patients with disease duration under three years are eligible and biological samples are linked to clinical and
epidemiological data. (Figure 1) Study visits are repeated every 2.5 years. A limited number of healthy controls (n=50)
will be included as a study specific control group. By prospectively following this inception cohort, PICASSO aims to:

1. Identify biomarkers predictive of disease severity trajectories.
2. Detect early signatures associated with psoriatic arthritis or cardiovascular comorbidity development.

PICASSO (Prospective Cohort psoriASIS fOllow-up)
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Methods: Clinical measures (1) and biological samples (2) are collected at baseline
and during 4 follow- up visits every 2.5 years.*

® X
\ l - Follow-up Follow-up Follow-up Follow-up
visit 1 visit 2 visit 3 visit 4
Baseline — 25years —+ 5Syears —» 7.5years —— 10years

Figure | Study design (created with BioRender.com). Eligible patients (disease duration < 3 years) are screened at baseline and every 2.5 years thereafter. *A baseline blood
test, blood (serum, plasma, DNA), urine (metabolomics), nails and hair (DNA), faeces, saliva, ocular, psoriatic and healthy skin swabs (microbiome) and tape stripping
(mRNA). The samples are preserved at —80°C. Ultrasound measurement of carotid intima media thickness as a cardiovascular risk substitute, oral examination and a skin
biopsy are optional.
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3. Explore multi-omics integration (genomic, transcriptomic, proteomic, and microbiome) to capture disease
heterogeneity.
4. Provide an open scientific resource for hypothesis-driven and exploratory biomarker research.

More than 70 patients are currently included and a data lock is planned for first analyses (eg. microbiome). Further
recruitment aims to include 300 patients.

Conclusion

The ambition of personalized medicine in psoriasis should transcend the choice between equally effective biologics. Instead, it

must deliver tools that allow clinicians to identify and intervene early in high-risk individuals, prevent comorbidities, and

modify the disease course itself. Achieving this will require integrating clinical cohorts like PICASSO with global consortia

and adopting machine learning approaches to identify reproducible biomarker panels rather than single candidate molecules.
The PICASSO project is one step toward the future, and we encourage international collaboration to accelerate this

endeavor by reaching out to the research team.
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