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Summary

Psoriatic arthritis (PsA) develops in up to one-third of individuals with psoriasis, typically

following a prolonged subclinical phase. Diagnostic delays are common, often exceeding two

years,  and can result  in irreversible  joint  damage.  The growing recognition  of this  latent

period  has  fuelled  interest  in  earlier  identification  and interception.  However,  efforts  are

hampered  by  inconsistent  definitions  of  “early”  or  “subclinical”  PsA,  limited  prognostic

tools, and lack of consensus on the outcome for interception studies. This review synthesises

a rapidly evolving field,  offering a framework organised around four critical  questions: i)

What defines progression from psoriasis to PsA? ii)  Who is most at risk of transition? iii)

How can progression be reliably measured using imaging, molecular biomarkers, or digital

health  technologies?  and  iv)  When should  preventive  intervention  be  considered?  We

critically examine new conceptual models, the limitations of existing classification criteria,

advances  in  imaging  and  biomarker  research,  and  the  promise  of  digital  phenotyping.

Addressing the current challenges in definitions, risk stratification, measurement, and trial

design is essential for the development of biologically grounded, ethically robust interception

strategies. 
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Introduction 

Psoriatic  disease,  encompassing  psoriasis  and  psoriatic  arthritis  (PsA),  are  inflammatory

conditions of the skin and joints, affecting 2–4% of the population, with substantial physical

and psychosocial burden.1 Around one-third of people with psoriasis develop PsA, with skin

symptoms  typically  preceding  joint  involvement  by  several  years.2 This  latency  offers  a

“window of opportunity” for early detection and intervention.3,4 Despite this, up to 50% of

patients  with  new  onset  PsA  experience  diagnostic  delays,  often  exceeding  two  years,

contributing to irreversible joint damage and long-term disability.5–7 

Recognition  that  PsA often  follows  a  prolonged  subclinical  phase  has  driven  interest  in

earlier  detection to  prevent  irreversible  damage.4,8,9 Prevention in  psoriatic  disease can be

conceptualised  at  three levels:  primary,  reducing the likelihood of  PsA or  even psoriasis

itself;  secondary, identifying and addressing early or subclinical manifestations to limit or

halt progression; and  tertiary, the current paradigm, minimising joint damage once PsA is

established.  Within this framework,  disease interception fits  within secondary prevention,

with the goal of altering the course of disease before conventional classification or diagnostic

criteria are met. This shift aligns with wider moves across other chronic diseases towards

secondary prevention through interception. A distinctive feature of psoriatic disease is the

presence of a well-defined at-risk population in people with psoriasis, providing a unique

foundation for interception strategies.

Disease interception  approaches  in  rheumatoid  arthritis,  inflammatory  bowel  disease,  and

Parkinson’s  disease  offer  informative  examples,  having  already  begun  to  tackle  similar

challenges through staged models of progression, integration of biomarkers and imaging, and

structured interception trials.10–12 A recently proposed framework distilled the key challenges

in therapeutic interception trials into four guiding questions: i) What defines progression, ii)

3

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70



Who should be enrolled, iii) How to reliably measure progression, and iv) When to intervene

effectively.12 Psoriatic  disease  interception  remains  in  its  infancy,  and  this  structured

approach offers a pragmatic lens to guide efforts in defining disease stages, selecting high-

risk individuals, and developing robust intervention trials. By addressing these questions, we

offer a practical roadmap for researchers and clinicians to guide the next phase of research in

therapeutic interception in psoriatic disease. 

What is the target? Defining the Transition from Psoriasis to PsA

Effective interception of psoriatic arthritis  requires a robust definition of what constitutes

disease progression.  Recent  proposals  attempt to  bridge this  gap,  conceptualising discrete

stages  along  the  psoriasis-to-PsA continuum.4,8,9,13 However,  fundamental  disagreements

persist on precisely when the disease transitions into overt psoriatic arthritis. Clarifying these

definitional uncertainties is essential for effective risk stratification, timely intervention, and

robust trial design in therapeutic interception.

Comparing Prominent Proposals

The “2023 EULAR points to consider” outlines three main stages: individuals with long-term

risk factors, those with subclinical PsA (defined by arthralgia and/or imaging abnormalities),

and those with PsA.8 This contrasts with earlier, more granular models such as the Scher et al.

framework, which describes a stepwise evolution through immune activation, asymptomatic

biomarker  or  imaging  abnormalities,  and  non-specific  musculoskeletal  symptoms.4 In

parallel,  the  Psoriasis  and  Psoriatic  Arthritis  Clinics  Multicenter  Advancement  Network

(PPACMAN) consensus  definition  provides  common  terminology  for  the  preclinical  and

early clinical phases to support research.9 The EULAR points to consider were formulated to

guide both clinical trials and clinical practice in the evolving area of therapeutic interception.

By contrast,  the  PPACMAN definition  was  developed with  a  narrower  scope to  support
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clinical trials and translational research in the preclinical and early clinical phases of psoriatic

disease (Table 1).8,9

A  fundamental  point  of  divergence  between  these  proposals  is  the  classification  of

individuals who have musculoskeletal  symptoms (e.g. arthralgia,  stiffness) in combination

with imaging-confirmed inflammatory changes (e.g. synovitis or enthesitis on ultrasound or

MRI). The EULAR framework maintains  that this  constellation satisfies the definition of

“subclinical  PsA”,  unless  synovitis  is  clinically  evident.8  8 This  contrasts  with  a  recent

viewpoint from Ciccia et  al,13  13 which highlights that the co-occurrence of symptoms and

inflammation on imaging marks a critical threshold, sufficient to define  “very early PsA”

(Figure 1). In this model, subclinical PsA is reserved for symptomatic individuals without

evidence of synovio-entheseal inflammation.13  13 The implication is that once inflammation

can  be  objectively  verified,  the  disease  has  already  transitioned  biologically,  even  if

conventional  classification  criteria  are  not  yet  satisfied.  The  distinction  between

“subclinical” and “very early” PsA is more than semantic and shapes how researchers define

eligibility for trials, how clinicians make decisions around monitoring or initiating therapy,

and how patients are counselled about disease risk. 

Defining Outcomes: From CASPAR to Synovitis

The  Classification  Criteria  for  Psoriatic  Arthritis  (CASPAR) are  widely  used  for  clinical

research  and  regulatory  purposes.14  14 These  criteria  demonstrate  high  sensitivity  and

specificity in established PsA, relying on features such as dactylitis, radiographic changes, or

synovitis. However, their utility is limited in early or subclinical phases of PsA, where such

hallmark features may not yet be present.4,15  4,15 Crucially, CASPAR requires the presence of

“inflammatory  disease” at  the  joints,  entheses,  or  spine  as  a  prerequisite,16  16 yet  what
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constitutes  inflammation  in  the  very  early  or  preclinical  stages  remains  inconsistent,  as

highlighted.

Recent frameworks propose refined outcome definitions to capture earlier stages. Notably,

the EULAR proposal recommended clinical synovitis, rather than fulfilment of CASPAR, as

the  outcome  for  progression  to  PsA,  specifically  in  interception  trials.8  8 The  supporting

systematic  review found  that  ~80% of  incident  early  PsA presents  with  peripheral  joint

swelling,  providing  a  pragmatic,  reproducible  endpoint  for  early-phase  trials.15  15 This

enhances  reproducibility  and  diagnostic  clarity  but  risks  overlooking  patients  with  early

enthesitis or axial involvement, which are less common but recognised presentations in early

disease, albeit from studies with small sample sizes.15,17–19  15,17–19 Reliance on clinical synovitis

as a binary threshold may oversimplify the complexity of PsA pathogenesis, since synovitis

in early disease may be transient and absent on the day of clinical assessment, potentially

delaying  intervention  in  those  with  imaging-positive,  symptomatically  evolving  disease.

Detecting synovitis on clinical exam also depends on clinician skill, risking missed cases of

occult  inflammation.  The  EULAR  taskforce  recognised  important  limitations  in  the

underpinning  evidence  for  defining  transition  in  early  disease,  including  heterogeneous

definitions and outcomes, small cohorts for enthesitis predominant and axial onset disease,

and few prospective cohorts or longitudinal imaging studies to characterise transition.8,15  8,15 

Musculoskeletal ultrasound (MSUS) has been investigated as a tool to augment the sensitivity

of  the  CASPAR criteria,  particularly  in  early  disease.20,21  20,21 In  one  study,  US-modified

CASPAR criteria identified almost twice as many patients as the conventional CASPAR in a

cohort of psoriasis patients with and without musculoskeletal pain.20  20 These findings lend

empirical weight to the Ciccia position that symptomatic individuals with imaging-confirmed

inflammation  represent  a  biologically  active  state  best  described  as  very  early  PsA.13  13

However, in the current heterogeneous landscape of subclinical and early PsA definitions,
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this approach introduces a risk of diagnostic circularity. Within the EULAR framework, such

individuals would still be classified as “subclinical”. Their imaging abnormalities, if used to

both stratify risk and define the outcome of progression, risks incorporation bias.22  22 This bias

arises when the same test result informs both the predictor and the reference standard, which

can inflate associations.22  22

Need for unified definitions

Current  frameworks reflect  growing interest  in intercepting in  PsA at  an early stage,  but

diverge on when PsA truly begins. Whether symptomatic individuals with imaging-confirmed

inflammation are considered “subclinical” or “very early” PsA has real implications: for trial

design, for when to intervene, and for how patients are counselled. Until these definitions are

harmonised, the field risks inconsistency in research and clinical decision-making. 
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Table 1. Comparison of frameworks in psoriatic disease

Domain
EULAR (2023 ‘Points to
Consider’)

PPACMAN 
Ciccia et al. 
(mechanistic model)

Primary 
purpose

Operational guidance for 
clinical trial design; not 
intended for routine 
clinical diagnosis.

Trial enrichment and 
stratification of at-risk 
and subclinical 
populations.

Immunopathogenic 
staging; 
conceptual/mechanistic 
rather than operational.

Intended 
scope / 
audience

Researchers designing 
early-PsA trials; 
consensus-based.

Researchers and trialists; 
focuses on at-risk 
psoriasis cohorts.

Researchers; theoretical 
framework, 
non-consensus.

Terminology 
note

Defines stages; uses 
clinical synovitis as trial 
outcome for progression.

Defines at-risk and 
subclinical states for 
recruitment; outcome 
varies by study.

Posits ‘very early PsA’ 
when symptoms plus 
imaging-confirmed 
inflammation coexist.

Imaging role 

Supportive (US/MRI) for 
risk and staging; cautions 
use of US in 
asymptomatic psoriasis 
patients.

Often required for entry 
(e.g., MSUS); enrichment
strategy.

Central to staging as 
biological threshold of 
inflammation.

Progression 
outcome 
(trials)

Clinical synovitis (not 
necessarily CASPAR) for
reproducibility in early 
disease.

CASPAR criteria

Imaging-confirmed 
inflammation considered 
biologic transition; 
CASPAR viewed as late.

Clinical 
phenotypes 
captured at 
PsA onset

Captures peripheral 
synovitis; may miss 
entheseal-only or 
axial-only onset.

Captures peripheral and 
entheseal inflammation.

Highlights entheseal and 
synovial pathways; 
accommodates axial 
presentations at index.

Risk 
enrichment 
strategy

Symptoms ± imaging; 
conservative thresholds 
for progression.

Imaging-heavy 
enrichment to raise event 
rates.

Biology-led staging; less 
operational validation for 
screening.

Strengths
Simple, reproducible 
outcome; consensus 
derived.

Pragmatic for 
recruitment; aligns with 
current interception trials 
(e.g., PAMPA).

Mechanistic clarity; 
sensitive to early 
biological change.

Limitations / 
risks

May miss 
axial/enthesitis-dominant 
disease; relies on 
examiner skill for 
synovitis.

Risk of incorporation bias
if imaging used as both 
predictor and outcome; 
heterogeneity across sites.

Non-consensus; 
operational criteria not 
standardised for trials.
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Ethical / 
operational 
implications

Minimises overtreatment 
risk; may delay therapy in
imaging-positive 
symptomatic patients.

Enables earlier 
intervention but may 
broaden eligibility; and 
false positives.

Supports early biological 
intervention; risk of 
overtreatment if applied 
outside trials.

The Who: Risk Stratification and Biomarkers

Having recognised the challenges in defining early psoriatic disease, the next critical step is

identifying which individuals are most likely to transition from psoriasis to PsA. A range of

approaches to risk stratification have been proposed, spanning clinical algorithms, genomic

profiling, circulating biomarkers, and advanced imaging. In this section, we explore emerging

evidence for these approaches and how they might be integrated into a coherent strategy to

identify  high-risk  individuals,  both  for  inclusion  in  interception  trials  and  enhanced

surveillance pathways.

Clinical risk prediction approaches 

Clinical risk prediction models aim to identify individuals with psoriasis who are at elevated

risk of developing psoriatic arthritis by leveraging large-scale electronic health record (EHR)

data,23–28  23–28,  or readily available clinical and patient-reported outcome measures.29  29 These

models combine demographic factors, comorbidities, medications, and healthcare utilisation

patterns  to  estimate  PsA risk.  Robust  evidence  from  epidemiological  studies  highlights

several  clinical  features  consistently  associated  with  an  increased  risk  of  transition  from

psoriasis to PsA, including psoriasis severity, nail involvement, and obesity.4,30,31  4,30,31 These

factors  have  been reproduced across  cohorts  with a  prominent  example  being the  recent

PRESTO-PsA model, which provides individual-level risk estimates over both short (1-year)

and medium-term (5-year) horizons, based on features including psoriasis severity (PASI),

nail involvement, fatigue, morning stiffness, pain level, and medication use.  Even when all
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predictors  suggest  maximal  risk,  the  absolute  predicted  probability  remains  modest  at

approximately 20% over one year and 40-45% over five years.29  29 Psoriasis patients identified

as higher risk by PRESTO-PsA might be triaged for further detailed assessments, such as

musculoskeletal  ultrasound  or  MRI,  enhancing  the  efficiency  of  classifying  early  and

subclinical disease, however, the risk thresholds to warrant further investigation have not yet

been  defined.  Furthermore,  these  model  estimates  were  derived with  the  outcome set  as

CASPAR-confirmed PsA. Recalibration of such a model with the outcome set as a clearly

defined subclinical phenotype may produce higher point estimates of risk.

In  the  realm  of  large-scale  EHR-based  tools,  there  has  been  a  rapid  expansion  across

medicine in leveraging readily accessible longitudinal patient records to generate prognostic

and diagnostic models and inform clinical practice.32,33  32,33 In principle, these models could

offer a scalable strategy to enrich interception trial recruitment and inform targeted screening.

However, the low incidence rate of PsA poses fundamental challenges. Even well-calibrated

models often yield low positive predictive values in this setting, as the majority of patients

flagged as high-risk will  not progress to PsA. Furthermore,  several biases may affect the

development and performance of population-based models utilising EHR data. Differential

surveillance bias arises when individuals with psoriasis are subject to more frequent clinical

evaluations, leading to higher rates of PsA diagnosis that reflect healthcare utilisation rather

than true biological risk.34,35  34,35 Conversely, a patient could present with active PsA for many

months  or  even  years  before  a  formal  diagnosis.6  6 Non-differential  misclassification  bias

occurs when key exposures or outcomes, such as comorbidities, prescriptions, or diagnostic

codes  are  inconsistently  or  inaccurately  recorded  across  the  dataset,  can  further  bias

estimates.36  36 This  bias  can  also  be  due  to  differential  access  in  healthcare  due  to

socioeconomic  or  participant-level  characteristics  such  as  age,  sex  or  ethnicity.36  36

Misclassified person-time represents another challenge, where inaccuracies in the timing of
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symptom onset, diagnosis, or risk factor exposure can distort the temporal associations that

underpin model performance.37  37 EHR lack validation and quality control, and likely contain

flawed information.

The transition to PsA is a dynamic continuum as the result of evolving immune processes that

may  accelerate  or  regress  over  time.  Risk  models  should  reflect  this  dynamic  nature  by

incorporating  longitudinal  data,  enabling  the  recalibration  of  risk  estimates  as  new

information becomes available. External validation across diverse populations is critical to

ensure  model  generalisability,  and  future  tools  must  be  transparent,  interpretable  and

clinically meaningful to support robust deployment.32,33  32,33

Capturing subclinical inflammation: the role of imaging

Imaging has helped to establish that psoriasis patients without musculoskeletal  symptoms

often  harbour  subclinical  inflammation,  supporting  the  concept  of  a  preclinical  phase.

Peripheral manifestations such as synovitis, enthesitis, tenosynovitis, peri-tendinous oedema

and soft tissue oedema are most frequently observed.38  38

Ultrasound (US) has been central in demonstrating these early changes. In one cohort, up to

40%  of  psoriasis  patients  without  musculoskeletal  symptoms  had  US-detected  synovial

inflammation or enthesitis, and were subsequently more likely to develop PsA.39  39 A recent

prospective  study  demonstrated  that  bursitis  at  the  entheses  was  associated  with  PsA

development,  again potentially underlining the link between early entheseal inflammation

and  disease  transition.40  40 Ultrasound-detected  structural  entheseal  lesions  appear

discriminative between psoriasis and PsA.39  39 In a 2022 study, enthesophytes were the only

significant predictor of subclinical PsA among psoriasis patients however this work was from

a small sample, and included imaging in the clinical criterion risking incorporation bias.39  39 In

a recent cohort of 141 psoriasis patients with mild skin disease, entheseal erosions had a 3.7-
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fold higher risk of PsA.41  41 However, it is important to note that US is operator dependent, and

agreement between readers and across centres is variable, which can limit reproducibility in

multicentre studies.42–44  42–44

High-resolution  MRI  studies  confirm  that  many  psoriasis  patients  have  occult  joint

inflammation prior to clinical arthritis: in one imaging study, nearly 47% of psoriasis patients

without PsA had at least one inflammatory lesion on hand MRI, most commonly synovitis

(38%  of  patients),  with  smaller  proportions  showing  osteitis  or  tenosynovitis.45  45 The

presence of subclinical synovitis on MRI and concurrent hand arthralgia had markedly higher

conversion rates to PsA (around 60% at one year) compared with only ~13% in those without

inflammation.45  45 Emerging  work  with  PET-CT similarly  suggests  potential  for  detecting

subclinical entheseal and synovial inflammation, though its role remains exploratory.46,47  46,47

Together, these studies reinforce that imaging can identify a biologically active preclinical

phase. A key challenge is a lack of standardisation on imaging protocols for clinical practice

and research.48  48  In a recent ACR/EULAR joint taskforce on risk stratification for early RA,

lack of harmonisation of US variables hampered inclusion into the final prediction model.49  49

In psoriatic disease, unifying the data collection with a consistent US acquisition protocol

will  permit  meta-analyses  of  longitudinal  studies. The  ongoing  GRAPPA  Diagnostic

Ultrasound Enthesitis Tool (DUET) project aims to develop a data-driven tool for identifying

enthesitis at key discriminatory sites across the continuum of psoriatic disease and will be an

important complement for longitudinal studies exploring risk of progression.50  50 Longitudinal

cohorts  with  harmonised  protocols  will  also  be  critical  to  clarify  the  temporal  dynamics

between subclinical inflammation and PsA onset, and to account for natural regression of

lesions  that  could  otherwise  confound  risk  estimates  and  trial  endpoints.  Operator

dependency  and  inter-reader  variability  reinforce  the  need  for  harmonised  acquisition,

training, and, where possible, central reading. Unanswered questions remain around natural
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regression  of  subclinical  inflammation,  which  may  confound  risk  estimates  and  trial

endpoints. Importantly, progress in standardising imaging for research will ultimately support

its implementation in routine clinical practice,  benefiting patients through more consistent

assessments and earlier identification of those at risk.

Arthralgia as a predictor of imminent transition

Identifying individuals at imminent risk of PsA is a central goal for interception strategies.

Unlike background risk, which may remain constant over years, imminent predictors reflect

short-term changes that suggest active transition toward overt PsA. These may include new-

onset musculoskeletal symptoms or imaging evidence of subclinical inflammation. 

Unexplained arthralgia has emerged as one of the most studied indicators of imminent risk

and  features  prominently  across  multiple  definitions  of  subclinical  PsA.  However,  a

standardised definition of arthralgia in the context of PsA transition remains elusive. In a

prospective study by Zabotti et al,51  51 individuals with psoriasis and arthralgia but without

clinical synovitis were found to have a markedly increased risk of developing PsA.48 The

authors defined arthralgia as either inflammatory (presence of morning stiffness lasting >30

minutes,  symptoms  worse  in  the  morning,  and  improvement  throughout  the  day),  non-

inflammatory (absence of these features) or mixed. The annual incidence rate in this enriched

cohort was 7.7 per 100 person-years, with cumulative incidence estimates of 9.4 percent at 12

months and 22.7 percent at 36 months.51  51 This contrasts with incidence rates in the general

psoriasis population estimated at approximately 1.87 per 100 person-years.52  52 Notably, most

individuals  who  progressed  to  PsA  initially  reported  symptoms  consistent  with  non-

inflammatory arthralgia, often present for several years before diagnosis. This challenges the

assumption that inflammatory symptoms are the primary harbinger of transition and suggests
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that  subtle  or  non-specific  joint  complaints  may  precede  inflammatory  disease.  These

findings,  however, must be interpreted with caution.  The cohort was selectively enriched,

excluding individuals with conditions such as osteoarthritis or fibromyalgia. This approach

increases the observed effect size but limits generalisability.  In routine clinical care, non-

inflammatory  musculoskeletal  symptoms  are  common  and  often  benign,  meaning  that

reliance  on  arthralgia  alone  may  lead  to  false  positives  and  unnecessary  investigations.

Furthermore, the progression rate to PsA was still the minority which will have implications

for communicating this risk with patients.

Arthralgia  remains  a  subjective  and  heterogeneous  symptom,  and  distinguishing

inflammatory from non-inflammatory causes is a challenge. This underscores the need for

validated, structured tools to track musculoskeletal symptoms longitudinally in individuals

with  psoriasis.  The  International  Dermatology  Outcome  Measures  Musculoskeletal

Questionnaire (IDEOM MSK-Q) has recently been validated in a large real-world cohort.53  53

Designed for use across the full spectrum of psoriatic disease, it  captures musculoskeletal

symptom intensity,  impact  on  daily  life,  and fatigue.  Unlike  the  PsA Impact  of  Disease

(PsAID) questionnaire,54  54 which presumes a PsA diagnosis, the IDEOM MSK-Q is disease-

stage agnostic and therefore well suited for prospective studies of at-risk individuals.

Genomic and proteomic-based markers 

Efforts  to  enhance  PsA risk  prediction  have  increasingly  focused  on  the  integration  of

genomic data.55  55 Psoriasis and PsA share substantial genetic overlap, complicating attempts

to identify discriminative loci for PsA-specific prediction. Although genome-wide association

studies (GWAS) have identified several loci enriched in PsA compared to psoriasis alone,

such as variants related to IL23R and HLA-B;56  56 their added predictive value remains modest.

HLA-B27  appears  to  be  a  marker  for  a  SpA-like  endotype  within  the  Psoriatic  disease
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spectrum. It may also be more than that with previous studies showing that HLA-B27 is

associated with early onset, severe PsA and features of enthesitis, dactylitis in addition to

symmetric  sacroiliitis.57,58  57,58 Uveitis,  identified  as  a  predictor  of  PsA development  in

psoriasis,17  17 is also associated with HLA-B27 but as uveitis is a relatively rare occurrence in

PsA (<5%),  it  is  unlikely  to  be sufficiently  sensitive  to  detect  the  30% of  patients  with

psoriasis  who will  transition to PsA.  The lack of limited PsA specific genetic markers is

reflected in the comparatively poor performance of polygenic risk scores (PRS) for PsA,

showing limited discriminatory capacity  when applied to  individuals  with psoriasis.59  59 In

cardiovascular  disease,  PRS  can  complement  clinical  models  by  improving  risk

stratification.60,61  60,61 The  scarcity  of  disease-specific  loci  associated  with  transition  from

psoriasis to PsA, the shared genetic architecture, and the heterogeneity of clinical phenotypes

constrain their utility. 

Alongside genomics, proteomic and metabolomic profiling has gained traction as a route to

uncover  molecular  signatures  that  distinguish  PsA from  psoriasis  alone.  Studies  have

explored  serum  protein  panels,  cytokines,  lipid  mediators,  and  metabolic  profiles,  often

identifying markers that differ in cross-sectional comparisons. Yet few have demonstrated

reproducibility across cohorts, and none have achieved the sensitivity or specificity required

for clinical use.56,62  56,62 A recent narrative review of over 30 studies published between 2020

and  2024  highlighted  this  gap,  noting  that  promising  molecular  candidates  have  been

undermined by small  sample sizes,  variation in assay methodology, and inconsistent case

definitions62  62.  As a result,  proteomic and molecular biomarkers have yet to offer reliable

differentiation between psoriasis and PsA in real-world settings. 

Larger, harmonised datasets are urgently needed to power more reliable genomic discovery

and risk prediction efforts. International consortia such as HIPPOCRATES (Health Initiatives

in Psoriasis and PsOriatic Arthritis ConsoRTium European States) offer a promising model
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for data and sample sharing to overcome the fragmentation and underpowering that have

limited prior studies.63,64  63,64 As is hypothesised by the HIPPOCRATES consortium, it is more

likely  that  it  will  be  a  combination  of  clinical  and  molecular  factors,  including  genetic

markers such as HLA-B27, which will successfully identify those patients who will transition

from cutaneous  psoriasis  to  PsA.65  65 By  enabling  replication,  stratified  analyses,  and  the

development of integrated multi-omic risk models, these efforts may ultimately support the

identification of individuals at risk with greater precision and clinical relevance. Future risk

stratification  tools  may benefit  from multi-modal  integration,  combining background risk

such as genetic susceptibility, with dynamic molecular or clinical features to comprehensively

capture risk over time (Figure 2). Background risk reflects fixed, long-term predisposition,

while  dynamic  risk  reflects  fluctuating  signals  such  as  arthralgia,  imaging  changes,  or

molecular activity. 

How to measure progression in interception trials?

Building on previous discussions about the conceptual clarity needed for defining disease

progression in PsA, a pivotal  challenge in designing interception trials is how to reliably

identify and monitor individuals in the transition phase, and ultimately, how to measure the

impact of interventions. At face value, incidence of PsA appears the most robust and critical

outcome  for  any  trial  exploring  preventive  interventions.  However,  this  is  particularly

complex due to the heterogeneous definitions for what constitutes "early" or "subclinical"

PsA as well as challenges of classification criteria for PsA in the early stages of the disease,

directly impacting the selection and implementation of endpoints. This is further complicated

by the relatively low conversion rates observed even in high risk enriched cohorts of psoriasis

with  arthralgia.  In  a  hypothetical  interception  trial  enrolling  individuals  with  an  annual
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incidence rate of 7.7 per 100 person-years (as reported by Zabotti et al.),51  51 one would expect

approximately 15% of participants to  transition to PsA over two years of follow-up. The

sample size requirements depend heavily on the anticipated effectiveness of the intervention.

For a 50% effective intervention (i.e., reducing the 2-year conversion from 15% to 7.5%),

approximately 570 participants would be required (285 per arm) to achieve 80% power to

detect  a  statistically  significant  difference at  a  two-sided α of  0.05.  For  a  30% effective

intervention (reducing conversion to 10.5%), the required sample size increases substantially

to approximately 1,860 participants (930 per arm) under the same conditions. 

Given these practical constraints, reliance on PsA diagnosis as the primary outcome presents

feasibility challenges for interception trials in psoriatic disease. As a result, there is interest in

employing  surrogate  endpoints  that  might  offer  a  more  sensitive,  timely,  and  pragmatic

means  of  assessing  efficacy.  While  robust  blood-based  molecular  biomarkers  for  PsA

transition remains elusive, MSUS has emerged as a promising tool. The validity of MSUS as

a responsive surrogate endpoint is supported by prospective observational data. In an open-

label  study by Savage et  al,  treatment  of  moderate-to-severe  psoriasis  with  the  IL-12/23

inhibitor, ustekinumab, resulted in a rapid and sustained reduction of subclinical entheseal

inflammation, as measured by serial ultrasound, with mean inflammation scores decreasing

by  over  40%  within  the  first  24  weeks  of  treatment.  66  66.61 In  addition,  a  recent  small

observational  study  from  Liu  et  al,  has  reported  regression  of  subclinical  synovitis  on

ultrasound in subclinical PsA.67  67 These findings demonstrate that imaging-defined resolution

of subclinical inflammation is both feasible and sensitive to intervention, however, it remains

unknown whether this translates into lower rates of progression.

The PAMPA Trial: A First Step Towards Interception
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The  Preventive  Approach  to  Psoriatic  Arthritis  (PAMPA)  trial  is  the  first  randomised

controlled  trial  investigating  whether  early  biologic  therapy  can  alter  psoriatic  disease

progression.68,69  68,69 This multicentre, double-blind trial evaluates guselkumab versus placebo

in psoriasis  patients with PDUS-detected subclinical  inflammation,  not meeting CASPAR

criteria. Coprimary endpoints are change in PDUS score at 24 weeks and PsA incidence rates

at 96 weeks. A parallel observational arm of patients declining biologic therapy will provide

valuable natural history data to benchmark intervention effects and inform future trial design.

A particular strength of the PAMPA trial is the inclusion of an observational arm comprising

individuals  who  decline  randomisation  to  biologic  therapy  but  remain  under  prospective

follow-up.  This  design  element  will  generate  critical  data  on  the  natural  history  of

musculoskeletal ultrasound abnormalities and the rate of progression to clinical PsA in a real-

world, untreated population. These findings, expected to emerge by 2028, will be pivotal in

interpreting the true impact of early intervention.

Movement as a Marker: Capturing Arthralgia Through Sensor-based Digital Health

Technologies

While  MSUS  and  transition  to  PsA represent  important  clinical  endpoints  for  defining

transition,  their  direct relevance to patients’ lived experience is limited.  Many individuals

with psoriasis and arthralgia experience pain, fatigue, and impaired daily function for years

before diagnosis.70  70 For this group,  interception should not only delay PsA onset but also

relieve  symptoms.  Arthralgia,  though  a  frequent  marker  of  imminent  risk,  is  subjective,

fluctuating,  and  overlaps  with  non-inflammatory  complaints.  Traditional  tools,  including

clinical history, physical examination, and even imaging, may fail to detect subtle or time-

varying manifestations of subclinical disease. These limitations highlight a pressing need for

objective, continuous, and ecologically valid methods of monitoring individuals at risk.
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Wearable sensor technology offers a promising solution. By passively capturing real-world

data on movement,  gait,  joint  function,  sleep  and activity  patterns,  wearable  devices  can

provide high-resolution,  longitudinal insight into early musculoskeletal  changes.  Evidence

from neurology reinforces this potential.  In a recent study by Gupta et  al.,71  71 wrist-worn

accelerometers  combined  with  machine  learning  were  used  to  track  motor  decline  in

individuals with prodromal Parkinson’s disease (PD), a population similarly characterised by

subtle,  progressive  changes  prior  to  overt  clinical  diagnosis.64 The  study  showed  that

movements became slower, smaller, and less variable over time. 

This  approach  has  clear  parallels  in  the  context  of  psoriatic  disease.  Many  people  with

psoriasis  report  musculoskeletal  symptoms  for  months  or  years  before  diagnosis,  often

described  as  fatigue,  stiffness,  or  low-grade  pain  without  overt  inflammation.  Emerging

efforts in psoriatic disease are beginning to explore this potential. The Psorcast study is a

prospective digital cohort leveraging smartphone-based active tasks to remotely assess upper

limb and lower limb function.72  72 These tasks generate continuous, quantitative data on range

of motion and movement patterns, and early results suggest they can distinguish individuals

with  joint  tenderness  or  enthesitis  from  those  without.72  72 In  parallel,  the  ongoing

iPROLEPSIS European consortium represents a comprehensive initiative to define, validate,

and  apply  multimodal  digital  biomarkers  in  the  health-to-PsA transition.73  73 This  study

incorporates both active and passive sensing via smartphones and wearables to continuously

monitor markers of mobility and sleep. These data streams will be integrated with clinical

measures, and patient-reported outcomes to train explainable AI models for predicting disease

state.73  73

These digital phenotypes could serve two major purposes. First, to enhance risk stratification,

distinguishing which individuals with psoriasis and musculoskeletal symptoms are actively

progressing toward PsA. Beyond augmenting patient stratification, such measures could serve
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as  responsive  endpoints  in  interception  trials.74–76  74–76 As  in  neurology,  movement  is

increasingly recognised as the sixth vital sign; a dynamic, sensitive indicator of health status

that  can  reveal  early,  often  imperceptible  changes.77  77 Translating  these  approaches  to

psoriatic disease will require careful validation and attention to disease-specific movement

signatures.  Digital  phenotyping  could  transform  how  we  define  and  monitor  disease

transition, however, important considerations around data privacy, interoperability, and the

standardisation  of  sensor-derived  measures  will  be  crucial,  so  as  to  ensure  that  digital

measures  remain  patient-centred,  and  to  support  scalability  and  future  regulatory

acceptance.76  76

When to intervene? Defining the threshold for interception 

Determining the optimal timing for interception in psoriatic disease represents perhaps the

most ethically and clinically complex question facing this emerging field. Whilst efforts are

underway to develop reliable and accurate risk stratification tools, the translation of these

tools  to  the  clinic  depends  fundamentally  on  understanding  the  benefit  and  harm  of

intervention  at  an  individual  patient-level,  and  in  relation  to  disease  stage.  Given  the

uncertainty  around  the  natural  progression  of  psoriatic  disease,  and  the  absence  of

randomised  controlled  trials  testing  interceptive  strategies,  it  remains  difficult  to  align

hypothetical treatment decisions with specific phases of transition.

The missing voice: patient perspectives on acceptable risk thresholds

Despite increasing interest in the early identification and interception of PsA, the perspectives

of those most affected, individuals living with psoriasis who may be at risk, remain largely

unexplored.  To  date,  no  published  qualitative  or  quantitative  studies  have  systematically

investigated how people with psoriasis  perceive the idea of interceptive therapy before a

formal PsA diagnosis. There is a pressing need to address this research gap given the ethical
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complexities  of  initiating  disease-modifying  treatment  in  individuals  with  non-specific

symptoms or imaging changes but no established arthritis.

Insights  from  patients  with  RA have  shown  that  willingness  to  engage  in  interceptive

treatment is highly sensitive to perceived risk, the burden of treatment, and an individual’s

symptoms during the at-risk window.78  78 In PsA, these factors are compounded by the fact

that most individuals at risk are already likely managing psoriasis, a chronic inflammatory

condition  that  may  itself  warrant  systemic  therapy.  The  acceptability  of  interceptive

treatments is likely to be influenced by multiple factors, including potential effects on skin

disease, psoriasis severity, and individual preferences, but these dynamics need to be assessed

empirically. 

For individuals with severe psoriasis who already meet indications for systemic treatment,

interception may be considered as a potential repurposing opportunity. In this context, the

rationale to initiate treatment may also factor in disease transition risk, as well as control of

skin  disease.  Large-scale  observational  studies  using  electronic  healthcare  record  data

indicate that dermatologists may already take joint symptoms into account when selecting

systemic therapy, as PsA diagnoses commonly appear within the first  year after  systemic

treatment initiation in psoriasis.79  79Preliminary data, awaiting publication, presents an early

window into patient perspectives of preventative treatment. In a survey of 155 individuals

with psoriasis across the UK and the Netherlands, 92% of respondents reported a willingness

to consider preventive pharmacological therapy to lower their risk of developing PsA, with

the average maximum acceptable post-treatment risk of developing PsA being 45% (IQR 30–

50%).80  80 Acceptability  of  hypothetical  preventive  treatment  was  higher  in  participants

presented with higher baseline risk scenarios, and lower when side effects were introduced.

For  mild  side  effects,  participants  accepted  a  median  risk  of  30%  (IQR  20–50%);  for

moderate side effects, 25% (IQR 10–40%). Notably, two-thirds of participants were willing to
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accept a small but non-zero risk of severe side effects (1 in 10,000).80  80 However, while these

early findings suggest that therapy may be acceptable to many individuals with psoriasis, it is

important to recognise that these preferences were elicited using hypothetical risk scenarios.

At present, there is no consensus on the absolute level of PsA risk that warrants intervention,

nor are there robust, individual-level risk stratification models in clinical use highlighting the

pressing need for qualitative research to understand the conditions under which preventive

therapy would be acceptable to patients.

Future directions

There is growing momentum for PsA interception, supported by advances in clinical research,

imaging,  and biomarkers.  Yet  progress  is  constrained by uncertainty  over  when psoriasis

transitions to  PsA, especially distinguishing “subclinical”  from “very early” disease.  This

ambiguity in  definition complicates risk stratification,  outcome selection,  and comparison

across  studies.  Given  the  relatively  low  rates  of  transition,  progress  will  require  large,

longitudinal cohorts with harmonised protocols to clarify natural history and regression of

subclinical inflammation. Unified definitions will be essential to align research and practice,

enabling meta-analyses and reproducible endpoints. Such efforts will underpin refinement of

enrichment strategies (who is at risk), outcome definitions (what constitutes transition), and

trial  endpoints  (how  to  capture  change).  Finally,  defining  acceptable  risk  thresholds,

integrating patient preferences, and developing ethical guidance to support decision-making

in the pre-arthritis stages will help to define when it is appropriate to intercept (Figure 3).
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Conclusion

Progress toward interception in psoriatic disease depends on moving from conceptual models

to coordinated, evidence-based practice. Ultimately, coordinated frameworks are needed to

translate conceptual advances into a robust evidence base that reflects the heterogeneity of

early  psoriatic  disease  and supports  the  shared  goal  of  therapeutic  interception,  enabling

earlier diagnosis, more effective care, and better outcomes for patients.

Search strategy and selection criteria

To identify relevant articles for this Review, literature searches were conducted on PubMed

and Google Scholar for articles published in the English language from 2000 until September

2025.  Search  terms  included:  “early  psoriatic  arthritis”,  “subclinical  psoriatic  arthritis”,

“disease interception”, “disease prevention” and “prevention trial”. The final reference list

was compiled based on their originality and relevance to this topic.
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Figure  1.  Comparison  of  existing  staging  frameworks  across  psoriatic  disease,  as

proposed by EULAR,8  8 PPACMAN,9  9 and Ciccia et al,13  13 respectively. 

Figure 2.  Integrated multi-modal risk prediction across the psoriasis–to-PsA transition

Risk of progression from psoriasis to psoriatic arthritis (PsA) arises from interacting static

and dynamic factors. Baseline genetic susceptibility provides a fixed background risk, while

time-varying exposures such as obesity or joint injury change across the life course and can

modify  risk  trajectories.  Multi-omic  integration  (genomic,  epigenomic,  transcriptomic,

proteomic, and metabolomic data) may offer mechanistic insights into evolving risk states.

Phenotypic predictors, including fluctuating arthralgia and synovio-entheseal inflammation

on imaging, can capture imminent disease transition but may also regress over time. Together,
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these  layers  highlight  the  heterogeneous  and  temporally  dynamic  nature  of  PsA  risk

prediction

Figure  3  -  Key  domains  and  future  research  priorities  for interception  in  psoriatic

disease
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