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ABSTRACT. Key advances from the Group for Research and Assessment of Psoriasis and Psoriatic Arthritis (GRAPPA)
pilot research grant program were presented at the GRAPPA 2025 annual meeting. Areas of study included

hypoxia-inducible factor 1a (HIF1A) as a potential factor in psoriatic arthritis (PsA), plasma extracellular

vesicle cytokines as potential biomarkers for predicting response to tumor necrosis factor inhibitors in PsA,
bone properties and biomechanics in psoriatic disease (PsD), better understanding of differences in body
composition in PsD, and the effect of sleep on PsD severity.
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Introduction

The Group for Research and Assessment of Psoriasis and
Psoriatic Arthritis (GRAPPA) is dedicated to advancing knowl-
edge in psoriatic disease (PsD) through collaborative research
and clinical innovation. GRAPPA provides annual pilot research
grants to emerging researchers in the field, with key advances
presented at the subsequent annual meeting. Profs. Wilson Liao,
Vinod Chandran, and Kurt de Vlam moderated the sessions
at the 2025 annual meeting. Dr. Akihiro Nakamura proposed
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hypoxia-inducible factor 1& (HIF1A) in neutrophils as a poten-
tial mediator of psoriatic arthritis (PsA) through a positive feed-
back loop with interleukin 23 (IL-23). Ms. Anais Makos spoke
about cytokines carried by plasma extracellular vesicles (EVs)
as potential biomarkers predicting response to tumor necrosis
factor inhibitors (TNFi) in PsA. Dr. Anna Piccinelli presented
a prospective study with high-resolution peripheral quantitative
computed tomography (HRpQCT) looking at bone properties
and biomechanics in patients with PsD. Dr. Lyn Ferguson spoke
about advancing the case for timely weight loss trials in PsD by
better understanding differences in body composition. Finally,
Dr. Tina Bhutani presented a prospective cohort study assessing
the effect of sleep on PsD severity.

HIF1A in neutrophils: A potential crucial factor for PsA
through a positive feedback loop with IL-23

Nakamura presented HIFIA as a potential factor in PsA. Type 3
immunity, driven by the IL-23/IL-17 axis, is a key inflammatory
pathway in spondyloarthritis (SpA), including PsA." Although
monoclonal antibodies targeting IL-23, IL-17A, or IL-17A/F
are remarkably effective in psoriasis (PsO), they are not always
as effective for managing arthritic symptoms in patients with
PsA.? This suggests the involvement of additional mechanisms
or mediators that may facilitate inflammation in PsA, ecither
independently or in conjunction with the IL-23/IL-17 axis.
Nakamura et al previously demonstrated that macrophage
migration inhibitory factor (MIF) promotes IL-17 secretion
from regulatory T cells by inducing upregulation of RAR-related
orphan receptor y 2 (RORyt).>* They also showed that MIF is
predominantly produced by neutrophils in the inflamed joint
tissues of SKG mice, a murine model of SpA. Notably, specific
inhibition of MIF or blockade of neutrophil function signifi-
cantly attenuated the clinical manifestations and immuno-
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pathology of PsA in SKG mice, including PsO-like dermatitis,
arthritis, enthesophyte formation, and IL-17A/F production
in CD4+ T cells.? These findings suggest that activated neutro-
phils in the inflamed tissues of PsA produce key inflammatory
mediators, including MIF, thereby sustaining the inflammatory
response. However, the precise mechanisms by which neutro-
phils become activated and produce these mediators in the
context of PsA remain elusive.

In this regard, the same group recently identified HIF1A as
a molecule that physically interacts with MIF and appears to
be a critical mediator driving the production of both MIF and
IL-23 from neutrophils.’ Indeed, HIFIA expression is signifi-
cantly elevated in neutrophils isolated from the synovial fluid of
patients with SpA compared to those from patients with osteo-
arthritis. Further, the inhibition of HIF1A markedly reduces
the expression and secretion of IL-23 and MIF in both human
and mouse neutrophils. They also found that IL-23 enhances
the expression of both HIFIA and MIF, establishing a posi-
tive feedback loop between HIF1IA/MIF and IL-23, at least
in SKG mice (Figure). Importantly, despite this feedback loop,
IL-23 primarily drives skin inflammation, whereas HIF1A and
MIF are more prominently involved in promoting joint inflam-
mation.” This distinct immunopathology involving the HIF1A/
MIF-IL-23 axis may explain the differential efficacy of IL-23
or IL-17 blockade between PsO and PsA. Overall, this recent
discovery suggests a novel pathogenic mechanism and high-
lights HIF1A and MIF as potential therapeutic targets in PsA.
Additional studies are warranted to confirm the efficacy and safety
of their inhibitors in subsequent preclinical and clinical settings.

Joints (arthritis) Skin (Psoriasis)

Figure. Positive feedback loop between HIFIA/MIF and IL-23 in PsA.
HIF1A and MIF physically interact and promote the expression of IL-23 in
neutrophils. IL-23 overexpression, in turn, increases the expression of MIF
and HIF1A in the inflamed tissues of SKG mice, establishing a positive feed-
back loop between MIF/HIF1A and IL-23. Whereas HIF1A/MIF pre-
dominantly drives arthritis, IL-23 plays a more prominent role in promoting
skin inflammation. HIF1A: hypoxia-inducible factor 1a; IL-23: interleukin
23; MIF: migration inhibitory factor; PsA: psoriatic arthritis.

Cytokines carried by plasma EVs as potential biomarkers
predicting response to TNFi in PsA

Makos presented cytokines as potential biomarkers predicting
response to TNFi in PsA. TNFi are the most common first-line
biologics for patients failing conventional therapies in PsA,* but up
to 40% show partial or no response.” Plasma biomarkers have been
explored as predictors of TNFi response, but measurements are
subject to variation from systemic and local factors. EVs—small
membrane-bound particles released by immune cells—contain
a cargo of bioactive molecules, including cytokines, potentially

reflecting disease-related inflammation more accurately than
soluble cytokines.*!® This study aimed to determine whether
plasma EV cytokines could predict TNFi response in PsA.

Sixteen patients with PsA were recruited before TNFi
initiation. Blood samples were collected at baseline, and clin-
ical response was assessed after 3 months using the Psoriatic
Arthritis Response Criteria (PsARC). EVs were isolated from
plasma using a precipitation method (Eonujck ULTRA,
System Biosciences) and validated by cryo-transmission elec-
tron microscopy, nanoparticle tracking analysis (NTA), and
tetraspanin marker expression. Cytokine levels were quanti-
fied in plasma and EV fractions using a multiplex immunoassay
(S-PLEX Proinflammatory Panel 1, Meso Scale Diagnostics).

NTA analysis showed a mean concentration of 8.91 x 10"
particles/mL. Flow cytometry confirmed the presence of EVs
by detecting tetraspanins, with 11.43% showing EVs positive
for CD9, 1.79% for CD63, and 91.79% for CD81. Three of
the 9 inflammatory cytokines (IL-1, IL-6, IL-17) were consis-
tently detected. High IL-1 levels in EVs; high IL-17 levels in
EV-depleted plasma; and high IL-1f, IL-17, and IL-6 levels in
bulk plasma were each significantly associated with good TNFi
response. IL-10 was the only cytokine predicting a good response
in both EVs and plasma.

IL-1B is primarily secreted by macrophages and drives syno-
vial inflammation and joint damage in PsA.!' Although not
directly targeted by TNFi, IL-1f is coregulated by TNF, and the
cytokines amplify each other’s production.’*!* Elevated IL-1f
may therefore indicate a TNF-driven inflammatory phenotype
more likely to respond to TNF blockade. To their knowledge,
this study is the first to evaluate EV-associated cytokines and
TNFi response in PsA. Limitations include the small sample
size and potential cytokine loss during the washing steps of EV
preparation. Future work will optimize EV cytokine detection
and seck to verify these findings in larger cohorts. EV cytokine
profiling holds promise as a tool for predicting biologic response
and guiding personalized therapeutic decisions in PsA.

Bone properties and biomechanics in patients with PsD: A
cross-sectional study with HRpQCT

Piccinelli presented bone properties and biomechanics in PsD.
PsO and PsA are chronic inflammatory diseases closely related
to each other, characterized not only by cutaneous and articular
manifestations but also by alterations in bone health. Previous
studies have highlighted an increased risk of osteoporosis and
fractures in patients with PsA’?; however, the pathogenic
mechanisms underlying skeletal impairment remain incom-
pletely understood.?* In particular, growing attention has been
directed toward the role of nail disease, a frequent and distinc-
tive clinical feature that may be linked to bone damage at distal
interphalangeal (DIP) joints.

This cross-sectional study investigated bone microarchitec-
tural and biomechanical properties in patients with PsO and
PsA compared with healthy controls, using HRpQCT and
finite element analysis (FEA). A total of 51 patients with PsO, 39
with PsA, and 24 age-matched healthy controls were enrolled.
HRpQCT scans were performed at the distal radius and DIP
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joints, assessing volumetric bone mineral density (vBMD),
cortical and trabecular variables, and biomechanical properties
including stiffness and failure load.

The results demonstrated that patients with PsD exhibited
significant cortical bone deterioration compared with healthy
controls, with reduced cortical vVBMD and thickness. The skel-
etal involvement was more pronounced in PsA, where both
cortical and trabecular bone were impaired, and biomechanical
properties were markedly compromised. Specifically, patients
with PsA showed lower stiffness and reduced failure load
compared to patients with PsO and controls. Notably, nail PsO
emerged as an independent predictor of microstructural damage
and biomechanical impairment at DIP joints, even after adjust-
ment for potential confounders.

These findings provide new insights into the relationship
between psoriatic inflammation and bone damage, suggesting that
nail disease may represent not simply a peripheral skin manifesta-
tion but rather an early marker of skeletal involvement and disease
progression toward PsA. The use of HRpQCT and FEA allowed
for a detailed characterization of cortical and trabecular compart-
ments, overcoming the limitations of conventional bone densi-
tometry, which cannot discriminate such microstructural changes.

In conclusion, this study demonstrates that PsO and, more
markedly, PsA are associated with systemic cortical bone loss
and reduced biomechanical competence. Nail PsO appears to be
an important clinical indicator of impaired bone quality, poten-
tially identifying patients at higher risk for structural progression
and fragility fractures. These findings may have relevant clinical
implications for the early recognition of at-risk patients and the
development of targeted preventive and therapeutic strategies to
preserve bone health in PsD.

Advancing the case for timely weight loss trials in PsD by
better understanding differences in body composition

Ferguson presented body composition differences in patients
with PsD. This study aimed to compare body composition
profiles in PsO, PsA, and metabolic discase~free (MDF)
controls; assess whether body composition profiling can iden-
tify individuals with PsD with a greater propensity to coronary
heart disease (CHD) and type 2 diabetes (T2DM); and assess

whether body composition variables can help predict incident
PsO.

Magnetic resonance imaging (MRI) body composition
profiles, including visceral fat (fat stored around internal abdom-
inal organs), abdominal subcutancous fa, liver fat, thigh muscle
fat, and thigh fat-free muscle volume, were compared between
236 participants with PsO, 61 with PsA, and 1180 and 305 age-,
sex-,and BMI-matched MDF controls, respectively, from the UK
Biobank.”” Body composition—predicted propensity to T2DM
and CHD was assessed using an adaptive k-nearest neighbors
algorithm.*® Participants with PsO and PsA were then divided
into 4 muscle composition groups, and propensity to CHD and
T2DM was compared across muscle groups. Body composition—
predicted risk of incident PsO was separately assessed in 48,903
UK Biobank participants using Cox regression.

Baseline characteristics and body composition variables are
shown in the Table. Individuals with PsO had greater visceral
fat volume, liver fat, and thigh muscle fat, and lower thigh
fat-free muscle volume than matched controls. Individuals with
PsA demonstrated greater liver fat and thigh muscle fat and
lower thigh fat-free muscle volume compared to controls. Body
composition—predicted propensity to T2DM was 1.23 and 1.39
times higher in PsO and PsA, respectively, compared to controls.

Adverse muscle composition, defined as either low muscle
volume, high thigh muscle fat, or both, was observed in 50.8%
(n = 120) of participants with PsO and 47.5% (n = 29) with
PsA. In participants with PsO and PsA, compared to normal
muscle composition, those with adverse muscle composition had
2.08- and 2.19-times greater propensity to CHD and 3.29- and
3.01-times greater propensity to T2DM, respectively.

Adverse muscle composition was associated with a > 2-fold
higher adjusted hazard ratio (2.12, 95% CI 1.29-3.50) for inci-
dent PsO compared to normal muscle composition. Visceral and
liver fat were associated with a greater risk of incident PsO on
crude analysis; this was no longer statistically significant after
adjustment for age, sex, and BMI.

In conclusion, individuals with PsD store more fat within
the liver and muscle compared to age-, sex-, and BMI-matched
healthy controls. This body fat distribution may provide a poten-
tial mechanism, at least in part, for the greater susceptibility of

Table. Comparison of body composition variables in patients with PsO, patients with PsA, and MDF controls, and propensity to CHD and T2DM.

PsO, MDF Controls, r PsA, MDF Controls, r
n =236 n=1180 n=061 n =305

Female sex, n (%) 121 (51.3) 605 (51.3) - 30 (49.2) 150 (49.2) -
Age, yrs 65.93 (7.71) 65.93 (7.68) 0.88 63.11 (6.07) 63.12 (6.03) 0.55
BMI, kg/m* 27.32 (4.90) 27.32 (4.90) 0.92 26.92 (4.31) 26.91 (4.27) 0.50
Visceral fat volume, L 4.27 (2.39) 3.98 (2.24) 0.001 4.04 (2.12) 3.89 (2.17) 0.39
Abdominal subcutaneous fat volume, L 7.50 (3.51) 7.46 (3.73) 0.63 7.31(3.01) 7.13 (3.40) 0.36
Liver fat, % 3.55(2.16-6.14)  292(1.98-5.18)  0.006 3.86(2.03-676)  278(1.79-479)  0.02
Thigh fat-free muscle volume, L 9.96 (2.44) 10.26 (2.54) 0.001 10.15 (2.41) 10.55 (2.63) 0.02
Thigh muscle fat, % 7.91(2.17) 7.56 (2.03) 0.003 7.67 (1.86) 7.12 (1.80) 0.006
CHD propensity, % 484(2717.88)  4.84(2.50-7.60) 0.30 462(236778)  449(2327.58) 057
T2DM propensity, % 395(1.67-876)  321(1517.17)  0.002 372(159-7.66)  2.68(124-639)  0.03

Values are mean (SD) or median (IQR) unless otherwise specified. Values in bold are statistically significant. CHD: coronary heart disease; MDF: metabolic
disease—free; PsA: psoriatic arthritis; PsO: psoriasis; T2DM: type 2 diabetes mellitus.
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people with PsD to T2DM and warrants further study. Further,
the presence of an adverse muscle composition with low muscle
volume and high thigh muscle fat on MRI may serve as a poten-
tial marker to help identify people with PsD more susceptible to
T2DM and CHD. More fat stored within the muscle together
with low muscle volume was also associated with greater PsO
incidence and warrants further study into potential reasons for
this. Effective management of obesity, particularly interventions
targeting ectopic fat while maintaining muscle quality, should
become an important part of PsD management and potentially
prevention. Clinical trials of novel weight loss therapies such
as glucagon-like peptide 1 (GLP-1) receptor agonists, along-
side appropriate dictary and exercise support, are now urgently

needed in PsD.

A prospective cohort study assessing the effect of sleep on
PsO severity

Bhutani presented on the effect of sleep on PsO severity.
Evidence suggests that poor sleep quality may contribute
to heightened inflammation, potentially worsening disease
outcomes and comorbidities in PsO.>3* Although subjective
sleep complaints in PsO are common, few studies have used
objective sleep measures. The University of California, San
Francisco Dermatologic Research Evaluation and Monitoring
of Sleep (DREAMS) study was designed to investigate this rela-
tionship using clinical sleep laboratory protocols.

This case-control study included adults with plaque PsO
and age-, sex-, and BMI-matched healthy controls. Participants
spent 3 nights in a sleep laboratory: 1 night for adaptation and 2
nights with overnight polysomnography. Sleep metrics included
sleep efficiency, total sleep time, wake after sleep onset (WASO),
rapid eye movement (REM) percentage, and REM latency.
Multivariate analyses adjusted for itch, anxiety, and depression.
PsO severity was recorded and used in exploratory stratification
analyses.

Patients with PsO experienced poor adaptability to sleep in
a new environment. On the first night of analysis, they showed
a mean sleep efficiency of 75.6%, significantly lower than the
89.4% observed in controls. Total sleep time was reduced to
363 minutes, whereas controls averaged over 420 minutes.
WASO was more than doubled in the PsO group (89.1 vs
39.7 minutes), indicating fragmented sleep (2 < 0.05 for all
analyses).

Even after adjusting for psychological and physical symptom
burden, patients with PsO averaged 58 fewer minutes of sleep
per night (P = 0.13). Although likely not significant due to small
sample size, this result indicates a propensity for poor sleep in
this population. Notably, the sleep deficit was concentrated in
the REM phase, with less time spent in REM and longer REM
latency. When stratified by disease severity, patients with more
severe PsO demonstrated further deterioration in sleep efh-
ciency, REM proportion, and total sleep time.

The results of this study offer compelling objective evidence
of sleep disruption in individuals with PsO. Whereas subjec-
tive accounts of poor sleep have been reported,® our findings
confirm that these disturbances are measurable through poly-

somnography and persist even after accounting for common
symptomatic contributors.

REM sleep, a critical component of neuroimmune balance,
was disproportionately affected. This suggests a deeper interplay
between immune dysregulation and sleep architecture in PsO,
potentially contributing to disease chronicity and comorbidity
risk, including cardiovascular disease and depression. Moreover,
the association between disease severity and sleep impairment
reinforces the need for targeted intervention in patients with
more extensive disease.

This study confirms that PsO is associated with clinically signif-
icant, objectively measured sleep disturbances. These impairments
are not solely attributable to pruritus or psychological comor-
bidities and appear to worsen with increasing disease severity.
Integrating sleep assessment and management into routine derma-
tologic care may offer an opportunity to improve both dermato-
logic and systemic health outcomes in this population.

Discussion

The GRAPPA 2025 annual meeting highlighted the breadth
and innovation of ongoing research supported through its pilot
research grant program, underscoring the importance of funding
emerging researchers in PsD. These studies expand our under-
standing of PsD pathogenesis, comorbidities, and potential
therapeutic targets. Mechanistic insights into the HIF1A/MIF-
IL-23 axis suggest a novel feedback loop that may help explain the
treatment response differences between PsA and PsO, offering
a potential new avenue for more individualized treatment in
PsA. Exploring plasma EV cytokines as predictive biomarkers
for TNFi response demonstrates progress toward precision
medicine approaches in PsA. Advances in bone microarchitec-
ture imaging reinforce the role of systemic inflammation and
nail disease in structural damage, with implications for early
diagnosis and fracture prevention. Body composition profiling
emphasizes the metabolic burden in PsD, supporting the ratio-
nale for timely weight loss interventions while preserving muscle
health. Finally, polysomnography reveals profound sleep distur-
bances in patients with PsD and a possible link with disease
severity, highlighting the importance of integrating sleep assess-
ment in disease management to provide more holistic care.
Ongoing investment in pilot research remains crucial in driving
innovation and shaping the future of PsD management, and in
supporting and developing the research careers of early career
clinician scientists.
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