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ABSTRACT

Objective. Psoriatic arthritis (PsA)
arises in roughly 20-30% of indi-
viduals with psoriasis (PsO); notably,
>80% of PsA cases are preceded by
PsO after a clinically silent interval of
immunogenetic priming and subclini-
cal synovio-entheseal inflammation.
Identification of this at-risk and sub-
clinical window is hindered by absent
staging criteria, validated biomarkers,
and standardised surveillance, limiting
opportunities for early intervention to
prevent irreversible joint damage.
Methods. We conducted a structured
narrative review of PubMed (through
June 2025) targeting studies on:
1.immunogenetic and molecular drivers
of PsO-to-PsA transition, 2. temporal
staging frameworks and risk-stratifica-
tion algorithms, 3. screening instruments
and polygenic risk models, 4. imaging
modalities for occult inflammation, and
5. pharmacologic and lifestyle interven-
tions aimed at disease interception.
Results. Long-term factors (PsO sever-
ity, nail disease, family history, obesity)
and short-term indicators (arthralgia,
imaging-detected enthesitis or synovi-
tis) help stratify PsA risk. Advanced ul-
trasound and MRI can reveal subclini-
cal inflammation in asymptomatic PsO,
though predictive validity remains to be
confirmed. Observational data hint at a
possible delay in PsA onset with early
bDMARD exposure, but randomised
prevention trials are lacking. Lifestyle
interventions appear promising yet
remain untested.

Conclusion. Framing PsA as a staged
continuum supports a precision-medi-
cine model that integrates genetic pro-
filing, validated screening, advanced
imaging, and targeted intervention.
Prospective, biomarker-driven trials
and integrated dermatology-rheuma-

tology pathways are needed to validate
predictive algorithms and establish ef-
fective prevention and early-treatment
strategies.

Introduction

Psoriatic arthritis (PsA) develops in
about 20-30% of people with psoriasis
(PsO) and is preceded by PsO in >80%
of cases, typically after a clinically si-
lent interval of immunogenetic prim-
ing and subclinical synovio-entheseal
inflammation (1-3). Compelling evi-
dence indicates that timely recognition
and therapeutic engagement during the
earliest phases of psoriatic disease can
avert irreversible structural damage and
mitigate diagnostic delay (4, 5). Conse-
quently, PsA is increasingly conceptu-
alised as a modifiable disease trajectory
rather than an ineluctable clinical out-
come, stimulating efforts to delineate
its at-risk and subclinical stages and to
embed precision-medicine paradigms
within care pathways (6, 7).
Multimodal clinical, imaging, and
translational datasets converge on the
view that the PsO-PsA continuum is
progressive yet heterogeneous, advanc-
ing from systemic immune priming
to overt synovio-entheseal inflamma-
tion (7, 8). Building on multimodal
clinical, imaging, and translational data,
recent consensus frameworks describe
a triphasic continuum: an at-risk stage
(systemic immune activation without
musculoskeletal symptoms), a subclini-
cal stage (symptoms and demonstrable
tissue inflammation without clinical ar-
thritis), and early clinical PSA meeting
CASPAR criteria (9-12).

Viewing PsA through this temporal lens
shifts care from reactive to anticipatory
and motivates precision strategies that
match risk to surveillance and therapy
(13-19).
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Although definitive prevention trials
are pending, converging evidence indi-
cates that early recognition and mech-
anism-guided intervention can mitigate
damage and shorten diagnostic delay
(18-22). This review synthesises cur-
rent insights into the PsO-PsA transi-
tion, immunogenetics, staging, imaging
and biomarkers, risk stratification, and
early-intervention approaches, toward
an operational precision-interception
framework.

Methods

A comprehensive PubMed/MEDLINE
search (January 2000 - June 2025) was
conducted using predefined Boolean
combinations of key terms related to
psoriasis, psoriatic arthritis, subclini-
cal or preclinical phases, imaging mo-
dalities, and biomarkers. Only English-
language, peer-reviewed human studies
were included, encompassing original
research, cohort studies, randomised tri-
als, systematic reviews, and expert con-
sensus papers. Non-English publications
without English abstracts, case reports,
and paediatric studies were excluded.

Titles and abstracts were independently
screened by two reviewers (MT and
MC), with full-text evaluation by con-
sensus. Data were thematically synthe-
sised across five domains: immunoge-
netics, molecular and imaging biomark-
ers, clinical staging, risk stratification,
and early-intervention strategies.

After screening, 82 articles were in-
cluded for qualitative synthesis, supple-
mented by manual searches of reference
lists to ensure comprehensive coverage
of psoriatic disease interception.

PsO-PsA transition:
immunopathogenic insights

PsA arises in a subset of PsO patients
with distinct immunogenetic endotypes
involving both HLA and non-HLA loci
that shape immune surveillance and
tissue-specific inflammation. HLA-B27
associates with axial and entheseal dis-
ease, while HLA-B38 and HLA-C*06
link to peripheral phenotypes (23-25).
Immunogenetic profiling may, there-
fore, serve as a cornerstone of risk strati-
fication, enabling preclinical identifica-
tion of PsO patients predisposed to PsA.
Indeed, specific HLA-linked pheno-
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types may predict the time and pattern
of disease evolution and support tai-
lored surveillance algorithms (26, 27).
Beyond HLA, genome-wide asso-
ciation studies (GWAS) identify PsA-
specific loci (IL23R, IL12B, TYKZ2,
TRAF3IP2, RUNX3, REL) implicat-
ing IL-23/IL-17-driven T-cell differen-
tiation and supporting polygenic risk
models for early stratification (28-31).
The enthesis serves as the earliest im-
munologic interface, enriched in IL-23/
IL-17-responsive ILC3, vd, and MAIT
cells that respond to mechanical or mi-
crobial stimuli, leading to neutrophil re-
cruitment and IL-17-mediated inflam-
mation. (32-40).

Emerging molecular imaging with
%Ga-FAPI-04 PET/CT reveals stromal
fibroblast activation at synovial and en-
theseal sites in PsO patients with arthral-
gia, preceding ultrasonographic changes
and clinical onset. This fibroblast acti-
vation correlates with tenderness and
short-term progression, positioning stro-
mal remodelling as an early pathogenic
event and a promising translational bio-
marker of subclinical disease (41).
Parallel cytokine and transcriptional
profiling demonstrate a molecular shift
from an IL-8/E-selectin-dominated PsO
signature to FOXP3/STAT3-driven im-
mune activation in PsA, reflecting en-
dothelial and leukocyte activation dur-
ing transition (20, 24, 42). Activation of
the JAK1-STAT3/STAT1 axis, together
with expansion of IL-23R*Th17 cells,
sustains early entheseal inflammation
(43).

Recent translational data further refine
this paradigm. GraBhoff ez al. reported
distinct alterations in peripheral T-cell
populations along the PsO-PsA con-
tinuum, characterised by expansion of
Th17,Tc17, and CD4* effector memory
subsets. Tc17 cells most clearly delin-
eated at-risk, subclinical, and clinical
stages, underscoring Tcl7-mediated
cytotoxic inflammation as a mechanis-
tic bridge between systemic immune
priming and entheseal pathology, and as
a plausible target for early therapeutic
interception (44).

Complementary multi-omics investi-
gations, including transcriptomic and
proteomic analyses, potentially could
refine our understanding of coordi-

nated immune pathways — particularly
involving the IL-23/IL-17, GM-CSF,
and JAK-STAT axes — across blood,
synovial, and entheseal compartments.
These approaches may help bridge im-
mune cell phenotypes with tissue-level
inflammation, providing a conceptual
basis for future biomarker development
(31,42,43).

Among candidate biomarkers, MMP-3,
S100A8/A9, CXCL10, ADAMTSLS
autoantibodies, and altered Th17/Treg
ratios correlate with subclinical inflam-
mation and may signal early entheseal
or synovial perturbation (26, 29).
Preliminary proteomic and cytokine-
network analyses potentially could ad-
dress short-term risk stratification by in-
tegrating IL-17/IL-23 mediators, angio-
genic factors, and acute-phase reactants
with genetic and imaging data, although
these findings remain exploratory and
require validation across independent
cohorts (8, 26, 29, 31, 42, 43). Table I
summarises the main genetic, cellular
and molecular determinants that define
the transition from PsO to PsA.

Risk factors for PsA:

from cutaneous signals to

precision interception

Early identification of PsO patients
most likely to transition to PSA enables
targeted surveillance and timely inter-
vention. A recent EULAR framework
separates medium/long-term predictors
(e.g. PsO severity, nail disease, family
history, obesity) from short-term indi-
cators (arthralgia and imaging-detected
synovitis/enthesitis), the latter enriching
for near-term progression (9, 10, 17,45,
46). Two preclinical trajectories emerge:
high-risk cutaneous phenotypes with
extrinsic modifiers, and asymptomatic
PsO with subclinical inflammation on
US/MRI (9, 10, 47-58).

The emergence of musculoskeletal
symptoms such as arthralgia, morning
stiffness, or enthesopathy further am-
plifies this short-term transition risk,
often preceding clinically overt arthritis
(48,50, 52).

Comorbidities and lifestyle factors fur-
ther refine this risk stratification. Multi-
morbidity and obesity-driven systemic
inflammation independently predict
transition, whereas weight reduction

Clinical and Experimental Rheumatology 2026
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Table I. Immunopathogenic stratification of the psoriasis-psoriatic arthritis continuum.

Domain Key markers / cells Pathogenic insight Refs.
Genetic determinants HLA-B27, HLA-B38, HLA-C*06 Class I HLA alleles influence the anatomic pattern and timing of PsA 23-25
onset (axial/entheseal vs. peripheral). HLA profiling enables preclinical
risk stratification.
Non-HLA variants IL23R,IL12B, TYK2, TRAF3IP2, Non-HLA loci highlight the central role of the IL-23/IL-17 axis and 28,29
(GWAS) RUNX3, REL transcriptional networks controlling T-cell lineage commitment.
Organ-specific immunity ILC3,vd T cells, MAIT cells, The enthesis acts as the earliest immune niche; resident innate cells 32-40
(enthesis) macrophages, neutrophils produce IL-17 in response to mechanical or microbial stress, triggering
local inflammation.
Molecular imaging °Ga-FAPI-04 PET/CT Detects fibroblast activation at synovial and entheseal sites in PsO with 41
arthralgia; predicts transition to PSA even without ultrasound abnormalities.
Phase-specific cytokines IL-8, TNF, E-selectin, ICAM-1, Multiplex cytokine profiling in naive PsO and PsA revealed overlapping 42
IP-10, MIP-1a/p3 IL-8, TNF, and endothelial mediators (E-selectin, ICAM-1), supporting a
pathogenic PsO-PsA continuum with enhanced endothelial and chemokine
activation in severe, obese, or nail-involved phenotypes.
Adaptive T-cell remodelling Th17,Tc17, CD4* TEM cells Peripheral immune remodelling during transition: expansion of Th17, Tc17, 44

and effector-memory CD4* T cells, with Tc17 showing the greatest discrimi-
natory power across at-risk, subclinical, and clinical stages; Tc17 identified
as potential target for disease interception.

BMI: Body Mass Index; CD: cluster of differentiation; GM-CSF: granulocyte—macrophage colony-stimulating factor; GWAS: genome-wide association
study; HLA: human leukocyte antigen; ICAM-1: intercellular adhesion molecule 1; ILC3: innate lymphoid cell type 3; IL: interleukin; IP-10: interferon-vy-
induced protein 10; MAIT: mucosal-associated invariant T cell; MIP: macrophage inflammatory protein; PET: positron emission tomography; PsA: psoriatic
arthritis; PsO: psoriasis; TEM: T effector memory cell; TNF: tumour necrosis factor.

Table II. Clinical, imaging, and lifestyle determinants of progression from psoriasis to psoriatic arthritis.

Domain Risk factor(s) Timeframe Key implication Refs.
Cutaneous phenotype  Nail (pitting, onychopathy), scalp, inverse =~ Medium-long  Defines “PsO at higher risk of PsA”; marks chronic 9,10, 17,
PsO, high PASI, severe skin disease term cutaneous inflammation preceding joint involvement 45,46
Musculoskeletal signs  Arthralgia, morning stiffness, Short term Predicts imminent transition; precedes overt synovitis 9, 10,48,
enthesopathy, musculoskeletal pain (<2y) 50,52
Imaging biomarkers Subclinical enthesitis or synovitis Short term Identifies pre-clinical inflammation; enables intensified 9
(US/MRI) (<2y) surveillance
Family history First-degree relative with PsA Medium-long  Genetic predisposition; amplifies baseline risk 9,17
term
Age of onset Early PsO onset Medium-long  Linked to faster progression and distinct early 47-51
term phenotypes
Therapy-related Biologic DMARD or systemic Short (<1y)/ Reflects severe skin disease or immune modulation 52
therapy exposure Medium (<5 y) affecting PsA risk
Comorbidity burden =2 chronic comorbidities Medium-long  Indicates systemic inflammation; independent 59
term predictor of PsA onset
Obesity BMI =30 kg/m? Medium-long ~ Modifiable factor; adipose inflammation increases — 60-64
term weight loss reduces — PsA risk
Lifestyle factors Alcohol use; tobacco Uncertain Associations inconsistent; moderate alcohol slightly t 64-67

(‘smoking paradox’) risk; smoking effect variable by population

BMI: Body Mass Index; DMARD: disease-modifying anti-rheumatic drug; MRI: magnetic resonance imaging; PASI: Psoriasis Area and Severity Index;
PsA: psoriatic arthritis; PsO: psoriasis; US: ultrasound.

substantially decreases PsA incidence
in metabolically active PsO (59-64).
Associations with alcohol and tobacco
use remain inconsistent, and the ‘smok-
ing paradox’ unresolved (64-67). None-
theless, smoking cessation mitigates
systemic inflammation and enhances

Clinical and Experimental Rheumatology 2026

TNF-inhibitor responsiveness, whereas
excessive alcohol consumption aggra-
vates PsA activity (60-64, 67).

Collectively, these insights emphasise
the need for integrated, multimodal pre-
cision assessment tools that merge clini-
cal phenotypes, imaging biomarkers,

genetics, and lifestyle factors, thereby
enabling timely identification and tai-
lored preventive strategies during the
critical PsO-PsA transition period. Table
IT categorises clinical, imaging, genetic
and lifestyle factors that stratify PsO
patients by their risk of developing PsA.
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Fig. 1. Longitudinal ultrasound assessment of early hand dactylitis in a psoriasis patient.
A: Grey-scale imaging demonstrates fusiform enlargement of the flexor tendon sheath (*) associated with peritendinous soft-tissue oedema (arrowheads) and
preservation of articular contours, indicating isolated tenosynovitis in the absence of synovial hypertrophy or effusion.

B: Power-Doppler imaging of the same digit reveals a subcutaneous and peritendinous vascular signal (dashed box) consistent with active tenosynovial inflam-
mation. The absence of joint-space involvement confirms an extracapsular process characteristic of the earliest inflammatory stage of psoriatic dactylitis. This
pattern exemplifies the subclinical phase of the PsO-PsA continuum, in which localised tendon-sheath inflammation precedes overt synovitis.

Clinical and diagnostic challenges

in at-risk and subclinical PsA
Recognising PsA in its preclinical or
subclinical phases remains challenging.
In the absence of specific symptoms or
biomarkers, ultrasound (US) and mag-
netic resonance imaging (MRI) are
pivotal for detecting synovio-entheseal
inflammation before clinical arthritis
emerges (68, 69).

- Clinical aspects of at-risk,

subclinical and early PsA

Dactylitis is uncommon in subclini-
cal disease but, when present in about
10% of patients, usually heralds the
transition to overt PsA (70) (Fig. 1).
Symptomatic enthesopathy, typically
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at the plantar fascia, Achilles tendon,
or patellar ligament, marks progres-
sion from immune priming to clinical
inflammation; US and MRI can detect
these changes before pain or swelling
develops (Fig. 2) (70-73). Nail disease
requires focused surveillance, as dis-
tal interphalangeal (DIP) arthritis oc-
curs in about 15% of PsO patients with
onychopathy, confirming the nail—joint
pathogenic continuum. (74, 75).

Mono- oligo-arthralgia without swell-
ing may precede PsA, warranting
targeted imaging to unveil subclini-
cal disease (10, 76-79). Axial disease
occurs in <5% of incident cases, yet
MRI can reveal occult sacroiliac or spi-
nal inflammation, especially in young

men with PsO, well before symptoms
emerge (80-82).

- Differential diagnosis

Musculoskeletal pain in early PsA of-
ten mimics more common rheumatic
disorders, complicating attribution. In
PsO patients or first-degree relatives of
affected individuals, persistent arthral-
gia warrants exclusion of osteoarthri-
tis, rheumatoid arthritis (RA), gout, or
fibromyalgia (83-85). Power-Doppler
US and MRI can distinguish enthesitis,
bone-marrow oedema, and peritendi-
nous inflammation from alternative pa-
thologies (83-85). Ancillary clues, nail
pitting, anterior uveitis, IBD, mild CRP
elevation, and HLA-B27 or HLA-C*06

Clinical and Experimental Rheumatology 2026
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Fig. 2. Power-Doppler ultrasonography of proximal and distal patellar entheses in a patient with psoriasis.

Longitudinal scans demonstrate mild thickening of the patellar tendon insertion both at the quadriceps attachment to the superior pole of the patella (A) and at the
distal insertion onto the tibial tuberosity (B). In both sites, Doppler signal extends within 2 mm of the cortical bone margin (dashed boxes), indicating active micro-
vascular inflammation consistent with early enthesitis. Absence of cortical erosions or enthesophytes distinguishes this pattern from chronic entheseal remodelling.

carriage, increase pre-test probability,
while RF or ACPA positivity favours
RA (80-82, 86-89). The CASPAR crite-
ria retain high sensitivity and specificity
(=91% and 99%) once inflammation is
clinically evident but are not designed
to detect at-risk or subclinical PsA (11,
90-93).

- Emerging biomarkers

Elevated hsCRP, calprotectin (S1I00A8/
A9), serum amyloid A, and cytokine-
angiokine signatures (IL-1, IL-12p40,
IL-15, IFN-a, CCL-3, VEGF, angio-
poietin-2) precede erosive PsA (94).
Genetic risk, particularly loss of HLA-
C06:02 and gain of HLA-B27/B38/
B08, predicts entheseal inflammation
and conversion within two years; vari-
ants in IL23R, IL23A, LCE3D, NFK-

Clinical and Experimental Rheumatology 2026

BIL1, IL13 correlate with early poly-
articular phenotypes (95, 96).

- Integrated interception strategy

PsA rarely presents de novo; it usually
evolves after a 3- to 10-year subclinical
interval following cutaneous PsO. Ex-
ploiting this window demands derma-
tology-led risk stratification combined
with targeted musculoskeletal imaging
for early rheumatology referral (97-
101). High-risk features, severe, nail,
scalp, or inverse PsO; obesity; uvei-
tis; or IBD, should prompt intensified
screening (102-104).

Five validated screening tools facili-
tate PsA surveillance in dermatologic
practice. PEST offers rapid screening
with high sensitivity (94%) and moder-
ate specificity (78%) (105-109), while

EARP provides the greatest diagnos-
tic accuracy across PsO cohorts (110).
PASE integrates symptom and func-
tional domains (111, 112), ToPAS-2
captures axial and nail disease with
maximal sensitivity (113), and PURE-
4 serves as a concise rheumatology re-
ferral instrument (114). Comparative
studies show context-dependent per-
formance, with EARP most accurate
overall and ToPAS-2 optimal for early,
multisite disease (115-118).

- Composite measures

and treat-to-target
Comprehensive early assessment should
integrate joints, entheses, digits, axial
disease, skin, nails, and PROs. Mini-
mal Disease Activity (MDA) provides
a unified treat-to-target (T2) framework,

1433
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applicable even at the subclinical/early
interface (119-127). The TICOPA trial
demonstrated that MDA-guided tight
control within the first disease year
significantly outperformed usual care,
validating composite metrics as pivotal
tools for precision interception in the
PsO-PsA transition (128, 129).

A focus on imaging modalities in
at-risk, subclinical and early PsA:
implications for precision medicine
- Radiography: structural

benchmarks and prognostic value
Conventional radiography, though lim-
ited to detecting established damage,
remains an essential structural bench-
mark in early PsA evaluation. Base-
line erosions, high CRP, dactylitis, and
polyarticular onset predict rapid ra-
diographic progression, particularly in
men (130-132). Data from the SpAR-
RO cohort demonstrate that erosions
can appear within months of symptom
onset, emphasising that even short di-
agnostic delays may permit irreversible
injury (132). Despite lower sensitivity
for early inflammation compared with
US, radiography captures a broader
range of erosive changes and retains
strong prognostic value as a precision
stratification tool. Longitudinal registry
data corroborate its role in identifying
patients at risk for progression, linking
male sex, early erosions, and persistent
inflammation to structural worsening,
while remission or minimal disease ac-
tivity mitigate damage (133-135).

- Ultrasonography and magnetic
resonance imaging: detecting

the subclinical and early disease
High-resolution imaging has become
indispensable for intercepting PsA at
its earliest stages. In PsO patients with
heightened risk, those with nail, scalp,
or inverse disease, a family history, or
elevated screening scores, US and MRI
reveal subclinical synovio-entheseal
inflammation, refining diagnostic cer-
tainty and enabling stage-specific risk
profiling (9, 10). In symptomatic PsO,
Doppler-detected vascularity, synovial
hypertrophy, and entheseal hypoecho-
genicity predict progression from sub-
clinical inflammation to overt PsA (136-
138). US quantifies inflammatory and
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structural changes, offering objective
metrics for precision stratification and
targeted intervention. Elevated Dop-
pler scores, vascularised enthesitis, and
high GUESS indices signal accelerated
structural damage, positioning US as a
key triage modality in the at-risk phase
(139-145). By resolving phase-specific
dactylitic and entheseal pathology, US
differentiates acute extracapsular teno-
synovitis and peri-digital oedema from
chronic synovitis, supporting timely
rheumatologic referral (146-148). Core
sonographic markers, hypoechogenic-
ity, increased entheseal thickness, and
Doppler activity at tendon insertions,
provide high diagnostic accuracy for
early enthesitis, further enhanced by
high-frequency imaging that visualises
subtle nail and enthesis changes and re-
fines detection of subclinical inflamma-
tion (53, 149-153).

MRI detects subclinical synovitis, en-
thesitis, and tenosynovitis in nearly half
of PsO patients without clinical arthritis,
identifying key predictors of PsA pro-
gression (154-156). Studies employing
high-resolution MRI demonstrate a high
prevalence of extracapsular inflamma-
tion, specifically flexor tenosynovitis,
soft tissue oedema, and subclinical en-
theseal involvement, even in asymp-
tomatic PsO patients, thus underlining
MRTI’s prognostic value (157-159). Fur-
thermore, MRI-based identification of
subclinical joint inflammation in PsO
patients significantly predicts progres-
sion to overt PsA, particularly when
associated with arthralgia (155). When
integrated with US, phenotypic risk fac-
tors, and serologic markers, MRI ena-
bles precise stratification along the PsO-
PsA continuum and guides pre-emptive,
precision-based intervention (160, 161).
The integration of both modalities with-
in dermatology-led surveillance frame-
works, especially for PsO patients with
arthralgia, enhances the granularity of
PsA risk assessment and supports an-
ticipatory therapeutic strategies aligned
with precision medicine (139, 140, 143).

Treating the PsO-PsA transition:
towards precision interception

- Rationale for early intervention
Emerging evidence supports a progres-
sive shift from reactive management

of established PsA toward earlier, risk-
adapted intervention during its biologi-
cally active preclinical and subclini-
cal phases (162, 163). Drawing on the
‘window of opportunity’ paradigm es-
tablished in rheumatoid arthritis, timely
therapeutic engagement may recalibrate
immune activation and delay the onset
of clinical arthritis, although confirma-
tory prevention trials are still required
(164-166).

In line with this concept, GRAPPA
and ACR/NPF frameworks emphasise
domain-specific, treat-to-target (T2T)
strategies, endorsing individualised
early use of TNF, IL-17, IL-23, or JAK
inhibitors according to disease domain
and safety profile (167, 168). Within
psoriatic disease, genetic predisposi-
tion, cytokine dysregulation, arthralgia,
and subclinical US/MRI inflammation
define a biologically active transition
phase that may represent an actionable
therapeutic window (9).

Notably, this PsO-PsA transitional
stage often coexists with cardiometa-
bolic and neuropsychiatric comorbidi-
ties, reinforcing the need for multidisci-
plinary surveillance and early interven-
tion (169-171). Observational studies
consistently show that shorter disease
duration correlates with improved out-
comes, while structured tight-control
strategies, as demonstrated in TICOPA,
enhance long-term efficacy and cost-ef-
fectiveness across the psoriatic disease
spectrum (172-175).

- Conventional synthetic DMARD:s

Among conventional synthetic agents,
methotrexate (MTX) remains the most
widely used in PsA, yet its role in at-
risk or subclinical interception remains
uncertain. Meta-analyses and registry
studies show at best modest improve-
ments in peripheral joint symptoms
and physician-reported outcomes, with
little effect on enthesitis, dactylitis, or
radiographic progression (176-180).

Observational cohorts further reveal
low remission rates and persistent IL-
23/IL-10 pathway activation under
MTX monotherapy, suggesting limited
capacity to modify early immunopatho-
genesis (181, 182). In methotrexate-
naive PsA, the RESPOND trial demon-
strated that combination therapy with

Clinical and Experimental Rheumatology 2026



PsO-PsA continuum: early and preclinical phases / F. Caso et al.

Table III. Landmark clinical studies of biologic DMARDs informing precision interception across the psoriasis-psoriatic arthritis continuum.

Study / year / ref.

Population / Disease phase

Intervention (vs. Comparator)

Main outcomes

Early-phase implication

TICOPA 2015 (174)

Early PsA (<24 mo)

Tight-control T2T (cs/bDMARD

escalation) vs. usual care

T ACR20 (61.8% vs. 44.6%);
better PASI and HAQ

Treat-to-target within first year
improves clinical outcomes

RESPOND 2012 (183)

MTX-naive early
PsA

Infliximab + MTX vs. MTX

ACR20 86.3% vs. 66.7% (16 wk)
+ faster joint/skin control

Early biologic intensification
outperforms MTX monotherapy

CRESPA 2017 (187)

Very-early peripheral
SpA (=12 wk)

Golimumab vs. placebo
(24 wk)

75% vs. 20% stringent remission

Early TNF blockade prevents
chronic inflammation

van Mens 2019 (194)

Untreated active PsA
(=3 swollen + 3 tender
joints)

Golimumab + MTX vs. MTX

81% vs. 42% DAS remission
(22 wk); superior MDA rates

Combination first-line therapy
maximises disease control

Kingsley 2012 & Active early PsA MTX <15 mg/wk vs. placebo Modest joint response over 6 mo  Limited efficacy of MTX
Cochrane 2019 monotherapy in early PsA
(179-180)

EARLY-PsA PsA treated with Early ADA (<5 y) vs. delayed Faster DAS28 and PsARC Supports ‘earlier-is-better’ for

Registry 2017 (188)

adalimumab (ADA)
>3 mo

improvement; I swollen joints

TNF blockade

Gisondi 2022 &
Floris 2025 (189-190)

Plaque PsO without
arthritis

Continuous biologics vs.
topical/phototherapy

HR 0.27 for incident PsA; 8.9%
vs.26.1% prevalence

Systemic biologics may delay
transition when used for PsO

Savage 2019 (197) PsO + subclinical Ustekinumab (open-label) Regression of MRI/US enthesitis ~ Enthesitis may be immunolo-
enthesitis gically reversible pre-PsA
Kampylafka 2020 (196) Very-early vs. Secukinumab Shift from stage- to response- IL-17 blockade reprogrammes

established PsA

based molecular clusters

early immune networks

Singla 2023 (198)

US claims PsO cohort

1L-12/23 or IL-23 inhibitors
vs. TNFi

Lower HR for inflammatory
arthritis onset

Upstream cytokine targeting
may confer preventive advantage

DISCOVER-2
post-hoc 2024 (199)

Active PsA on
guselkumab

Week-8 clinical responders vs.

non-responders

Early response — ! radiographic
progression (100 wk)

Timely IL-23 inhibition limits
structural damage

Piaserico 2025 (191)

Severe PsO without
PsA

TNFi vs. nbUVB (propensity-
matched)

HR 0.32 for PsA incidence
(1.18 vs. 2.48 IR/100 PY)

TNFi significantly reduces

PsA risk in high-risk PsO

ACR: American College of Rheumatology; ADA: adalimumab; bDMARD: biologic disease-modifying anti-rheumatic drug; csDMARD: conventional
synthetic disease-modifying anti-rheumatic drug; DAS: Disease Activity Score; DMARD: disease-modifying anti-rheumatic drug; HAQ: Health Assess-
ment Questionnaire; HR: hazard ratio; IL: interleukin; IR: inadequate responder; MDA: Minimal Disease Activity; MRI: magnetic resonance imaging;
MTX: methotrexate; PASI: Psoriasis Area and Severity Index; PsA: psoriatic arthritis; PsO: psoriasis; PSARC: Psoriatic Arthritis Response Criteria; RCT:
randomised controlled trial; SpA: spondyloarthritis; T2T: treat-to-target; TNF: tumour necrosis factor.

infliximab and methotrexate yielded su-
perior outcomes compared with metho-
trexate monotherapy, achieving ACR20
responses of 86% vs. 67% and PASI75
improvements of 97% vs. 54% at 16
weeks (183). These findings confirmed
MTX intrinsic efficacy as a csDMARD
anchor while underscoring the addi-
tive benefit of early TNF inhibition in
achieving multidomain disease control.
In early PsA, the TICOPA study estab-
lished that tight-control management
with rapid methotrexate escalation to
25 mg per week significantly improved
joint and skin outcomes compared with
standard care, independent of biologic
exposure. Responses were dose- and
protocol-dependent, supporting metho-
trexate as an effective csDMARD an-
chor, albeit constrained by tolerability

Clinical and Experimental Rheumatology 2026

and cost-effectiveness considerations
(184). In the 12-week TICOPA metho-
trexate subanalysis, 40.8% of patients
achieved ACR20 and 22.4% attained
minimal disease activity, with notable
improvements in dactylitis, enthesitis,
and psoriasis. Higher methotrexate dos-
es (>15 mg per week) correlated with
enhanced responses, suggesting a dose-
response effect despite the open-label
design (185).

At approximately five years post-trial,
long-term follow-up showed conver-
gence between the tight-control and
standard-care arms, with comparable
rates of low disease activity (69% vs.
76%) and biologic use (54% vs. 52%),
while methotrexate utilisation declined
in both groups. The initial advantage of
intensive treat-to-target management

was not sustained once protocolised
follow-up ended, highlighting the need
to define durable csDMARD strategies
and optimise the timing of biologic es-
calation (186).

Collectively, these data substantiate
the short-term efficacy of csDMARD-
based approaches, particularly metho-
trexate, in early PsA, while suggesting
that sustained remission and long-term
disease modification may require con-
tinued monitoring and, in selected pa-
tients, timely transition beyond conven-
tional therapy.

- Biologic DMARDs: mechanism-
based tools for precision interception
Biologic DMARDs (bDMARDs) tar-
geting TNF, IL-17A/F, or the IL-23/
Th17 axis are the most promising mech-
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Algorithm for Early Detection and Interception of Psoriatic Arthritis in Psoriasis and in Individuals with Familial History of Psoriasis

At-Risk PsA: N
Psoriasis presence, and/or familial
A psoriasis history, and/or Genetic and
immune priming without

m loskeletal symptoms

A

Screening and Risk Assessment

« Earlyidentification of genetic/immune priming

« Recognition of non-specific musculoskeletal
symptoms (arthralgia, enthesalgia)

« Detection of high-risk cutaneous phenotypes (nail,
scalp, inverse)

« Application of dermatology screening
questionnaires (PEST, ToPAS2, EARP, PURE-4)

Risk-Mitigation Strategy

« Lifestyle optimization (weight reduction, smoking
cessation, alcohol moderation)

« Comorbidity control (metabolic syndrome, I1BD,
uveitis)

« Patient education & scheduled follow-up

Subclinical symptomatic PsA:

B Arthralgia without clinical arthritis but
presence of inflammatory-findings at

imaging (US and MRI)
S —~
Sc ing and Risk A t
« Arthralgia in the absence of clinically detectable
joint swelling

+ Entheseal paint Subclinical synovitis and/or
enthesitis on imaging (ultrasound or MRI)

- Application of dermatology screening
questionnaires (PEST, ToPAS2, EARP, PURE-4)

N— _J
/ ™

Risk-Adapted Strategy

« Risk-adapted monitoring (3-6 months)

« Consider cs/b/tsDMARDs in severe skin +
imaging inflammation

+ Targeted lifestyle & comorbidity modification

N—

Clinical PsA:

c Symptomatic synovitis with joint
swelling and tenderness,
enthesitis and dactylitis

PsA clinical diagnosis:
+Clinically evident sy
enthesitis, dactylitis

+Imaging confirmation of joint involvement:

+US synovitis with power-Doppler signal

*MRI synovitis and bone-marrow edema

+X-ray structural damage (joint-space narrowing, erosions)
L «Synovial-fluid inflammatory profile

itis (joint swelling and tendemess),

4 N

Treatment Strategy

« Initiate or optimize cs/b/tsDMARDs

« Treat-to-target, aiming for minimal disease activity or
remission

« Multidomain composite assessment (DAPSA, PASDAS)

At-risk and subclinical windows provide an opportunity for primary/secondary prevention.
Risk-adapted surveillance and lifestyle modifications can delay or avert PsA onset.

At this stage, the transition from subclinical
or preclinical indicators culminates in
clinically evident disease: patients
demonstrate clear inflammatory signs that
allow a formal clinical diagnosis of PsA.

Fig. 3. Three-stage algorithm for early detection and interception of psoriatic arthritis (PsA) along the psoriasis-PsA continuum.

Stages A-B represent critical windows for primary and secondary prevention, during which risk-adapted surveillance and targeted lifestyle or pharmacologic
interventions may avert or delay progression to clinically overt PsA (Stage C).
Stage A (Preclinical/At-Risk): Individuals with psoriasis or a family history of PsA, carrying genetic or immunologic susceptibility but no musculoskel-
etal symptoms. Screening is based on high-risk cutaneous phenotypes (nail, scalp, inverse psoriasis) and validated questionnaires (PEST, ToPAS2, EARP,
PURE-4). Management focuses on lifestyle modification (weight reduction, smoking cessation, metabolic control) and scheduled follow-up.

Stage B (Subclinical Symptomatic): New-onset arthralgia or enthesalgia without objective swelling but with imaging evidence of inflammation on ultra-
sound or MRI. Risk-adapted monitoring every 3—6 months and early DMARD or biologic therapy may be considered in cases with severe skin disease and

imaging-confirmed synovitis or enthesitis.

Stage C (Clinical PsA): Synovitis, enthesitis, or dactylitis confirmed by clinical examination and imaging (power-Doppler, MRI, x-ray).

Management

follows a treat-to-target approach using cs/b/tsDMARDs, guided by composite indices (DAPSA, PASDAS).

The algorithm integrates familial history, skin phenotype, symptom screening, targeted imaging, and timely rheumatology referral, providing an operational
framework for precision interception in psoriatic disease.

anism-based candidates for PsA inter-
ception. Observational studies suggest
that these agents may delay or attenu-
ate PsA onset by controlling subclinical
inflammation, although randomised tri-
als specifically addressing preclinical or
subclinical phases remain lacking (187).
Several longitudinal cohorts support
the concept that early biologic therapy
in moderate-to-severe PsO can modify
disease trajectory. In the Reuma.pt
EARLY-PsA cohort, adalimumab initi-
ated within five years of symptom onset
achieved faster and more durable re-
sponses, enhanced by csDMARDs but
not glucocorticoids (188).

In a referral cohort of 203 PsO pa-
tients, systemic therapy, particularly
bDMARDs, was linked to a three- to
four-fold reduction in incident PsA
compared with topical or no treatment,
though a residual prevalence of about
40% indicates partial but incomplete
disease interception (176).
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Continuous biologic therapy has been
associated with a markedly lower risk
of PsA development: Gisondi et al.
reported reduced incidence vs. UVB
phototherapy (HR 0.27) (189), corrobo-
rated by a monocentric cohort showing
lower PsA prevalence in biologic-ex-
posed vs. biologic-naive patients (8.9%
vs. 26.1%) across TNF, IL-17, and
IL-23 inhibitors (190). A decade-long
propensity-matched analysis confirmed
sustained protection with TNF blockade
(HR 0.32; p<0.0001), while arthralgia,
nail disease, and higher PASI indepen-
dently predicted PsA onset. (191).

Early biologic intervention yields supe-
rior clinical and molecular outcomes. In
early PsA (<12 months), TNF inhibitors
rapidly improved joint and skin indices
with high tolerability (192), and etaner-
cept initiated within two years achieved
greater symptom and quality-of-life
gains (193). Golimumab plus MTX in-
duced remission in 81% of patients vs.

42% with MTX alone (194), while early
DAS28-CRP response to Certolizumab
predicted later MDA achievement (195).
Stage-dependent efficacy is evident:
secukinumab reprogrammed immune
clusters toward response-based pheno-
types (196), and ustekinumab reversed
subclinical enthesitis in PsO without ar-
thritis, underscoring the reversibility of
early inflammatory changes (197).

Large-scale cohort data suggest that IL-
23 blockade (IL-12/23 or IL-23 inhibi-
tors) may confer superior protection
against inflammatory arthritis compared
with TNF inhibition, although residual
confounding persists (198). In DIS-
COVER-2, guselkumab sustained long-
term radiographic benefit, particularly
among early clinical responders (199).
While JAK inhibitors demonstrate ro-
bust efficacy in established PsA, their
interceptive potential remains untested.
Meta-analyses indicate higher remis-
sion and persistence rates in bDMARD-
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naive vs. TNF-experienced patients,
emphasising the value of early, targeted
immune modulation (200). The absence
of biomarker-stratified prevention trials
remains a critical unmet need.

Table III summarises the key clinical
studies of bDMARDs that inform pre-
cision-interception strategies across the
Pso-PsA continuum.

Conclusion: reframing PsA

through temporal stratification

and precision interception

This review supports the evolution of a
precision-medicine framework for PsA
interception, premised on the integra-
tion of molecular, imaging, and clinical
dimensions to enable earlier, mecha-
nism-based intervention. Converging
evidence now positions PsA as the
clinical culmination of a biologically
active continuum that begins in geneti-
cally primed individuals with PsO and
progresses through defined preclinical
and subclinical phases (201-204).

As summarised in Figure 3, a pragmatic
framework for precision interception
across the PsO-PsA spectrum integrates
multidisciplinary care and risk-adapted
assessment. Dermatology-rheumatol-
ogy collaboration through joint clin-
ics facilitates timely evaluation of PsO
patients with musculoskeletal manifes-
tations. In the preclinical stage, strati-
fication should incorporate clinical
phenotype (nail, scalp, or inverse PsO),
family history, polygenic risk scores,
and serologic biomarkers such as hs-
CRP. Building on the foundations laid
by EULAR (9, 10) and GRAPPA (167),
our framework complements these ini-
tiatives by outlining preliminary, meas-
urable transition thresholds and inte-
grated assessment pathways that could
inform future PsA interception studies.
PsA evolves along a staged cutaneous-
articular continuum, offering a window
in which risk can be quantified and in-
flammation intercepted before overt ar-
thritis develops. A precision framework
linking genetic and cytokine signatures
with standardised screening and high-
resolution imaging may enable earlier,
mechanism-based prevention (201-
204). Operationalising this approach
will require harmonised referral crite-
ria, integrated prediction tools, and co-
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ordinated dermatology-rheumatology
pathways. Early observational data sug-
gest that targeted biologic therapy and
structured lifestyle modification may
attenuate transition in selected high-
risk patients, but biomarker-enriched,
randomised prevention trials remain es-
sential. With such validation, PsA inter-
ception could advance from theoretical
construct to clinical reality, transform-
ing outcomes from inevitable progres-
sion to preventable disease.
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