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Psoriatic arthritis: prospects for the future
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Abstract: Psoriatic arthritis (PsA) is a form of chronic inflammatory arthritis associated with
psoriasis and a multitude of other symptoms, most commonly arthritis, dactylitis, enthesitis
and axial involvement. PsA is significantly heterogeneous, with a highly variable clinical
course of PsA. Patients may experience significant or mild skin and joint symptoms, with
some patients developing rapidly progressing joint destruction and skin symptoms. Despite
the range of symptom severity, PsA is frequently associated with significantly impaired quality
of life from joint destruction, as well as chronic pain and a range of comorbidities such as
depression and cardiovascular disease. Currently, there are no definitive diagnostic tests

for PsA, with diagnosis remaining challenging owing to the heterogeneous presentation and
course of the disease. Presently, the CASPAR criteria are often used to aid rheumatologists

in distinguishing PsA from other inflammatory arthritides. Treatment options for patients
have been expanded over the last two decades with the emerging clinical utility of biological
therapies. However, early identification and diagnosis of patients and effective disease control

remain unmet medical needs within the PsA community. In addition, predicting response to
treatment also remains a challenge to rheumatologists. This review highlights the current
hurdles faced by healthcare professionals in the diagnosis and management of PsA patients
and provides future action points for consideration by the members of the multidisciplinary

team who treat PsA patients.
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Introduction

Psoriatic arthritis (PsA) is a heterogeneous condi-
tion with musculoskeletal involvement, manifest-
ing as a variety of symptoms including arthritis,
dactylitis, enthesitis and axial involvement.! In
addition to musculoskeletal symptoms, up to
30% of patients have coexisting psoriasis or nail
disease.?

PsA was first defined by Moll and Wright in 1970s
as ‘an inflammatory arthritis in the presence of
psoriasis with a usual absence of rheumatoid fac-
tor’.3 Despite nearly 50 years passing since the first
clinical description, diagnosis remains challenging
for clinicians due to lack of validated diagnostic
criteria, the inherently heterogeneous nature of
the condition and poor identification of the dis-
ease, particularly in susceptible patients. Presently,
diagnosis relies on identification of clinical signs
and symptoms, assessed across multiple domains

supported by classification criteria.* Although the
developed classification criteria have been well
validated in established disease, there is currently
an unmet need for early patient identification
through the use of diagnostic biomarkers.

Pharmacological treatments for DPsA have
expanded exponentially over recent years, although
long-term therapeutic effects are largely based on
clinical experience rather than extensive head-to-
head trial-based analysis. Over the last two dec-
ades, symptomatic treatments have evolved from
traditional disease-modifying antirheumatic agents
(DMARDs) to targeted biological therapies.®
Although development of biological therapies has
revolutionised the treatment of PsA and improved
outcomes, predicting and measuring treatment
outcomes in patients remains challenging. In addi-
tion, there is a growing consensus that identifying
and treating patients before the development of
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clinical features of the disease may be achievable,
allowing for the possibility of early intervention,
with the goal of disease prevention.

This review will explore the prospects for the
future of PsA for both clinicians and patients and
provide suggestions around promising efforts to
improve diagnosis, disease management and
treatment as well as whether the goal of disease
prevention is achievable.

Diagnosis and referral

Globally, the reported prevalence of PsA ranges
from 0.3% to 1% although studies performed
worldwide often have significant differences in
estimates of prevalence, reflecting a range of
methodological differences including variations
in classifications used use of incorrect diagnostic
coding algorithms and diagnosis using low-sensi-
tivity criteria such as those defined by European
Spondyloarthropathy Study Group.” These fac-
tors make it challenging to compare meaningful
differences in prevalence between studies.

Despite significant advances in the understanding
of the pathophysiology of PsA in recent decades,
diagnosis remains a challenge. It is estimated that
almost 50% of cases in primary and secondary care
clinics are unrecognised.! There are no diagnos-
tic criteria available for PsA. In 2006, the
ClASsification of Psoriatic ARthritis (CASPAR)
classification criteria were developed in 2006 to aid
in standardising inclusion of homogeneous popu-
lation of patients to trials and have been demon-
strated extensively to possess both high sensitivity
and specificity.* However, classification criteria
favour specificity over sensitivity and do not per-
form as well in diagnosis. Patients often experience
a ‘diagnostic odyssey’ with delays in disease identi-
fication and prompt referral to secondary care.

Inflammatory markers such as C-reactive protein
(CRP) and erythrocyte sedimentation rate (ESR)
are normal in approximately 50% of patients.?
Presently, no serum biomarkers have been iden-
tified with the ability to correlate with diagnosis.
A recent study retrospectively analysed serologi-
cal markers and comorbidities in 629 psoriatic
patients, including 102 with PsA.° A range of
serological markers were analysed, including
anti-extractable nuclear antigens (ENA) autoan-
tibodies, antiphospholipid autoantibodies, and
antineutrophil cytoplasmic autoantibodies, as

well as haematological and inflammatory param-
eters. No serological markers were able to distin-
guish PsA patients, although interestingly, certain
comorbidities were more prevalent in the PsA
population.

Other studies have examined the potential role of
chemokines as diagnostic biomarkers. In 2016,
Abiji er al. reported that levels of CXCL10 are ele-
vated in patients who develop PsA compared with
psoriasis patients who do not develop PsA at base-
line. In 2020, the same group demonstrated that
CXCL10 levels drop following the development
of arthritis, with the authors suggesting that their
findings warrant further investigation into the pre-
dictive value of CXCL10 in PsA diagnosis.!?

Ultimately, timely diagnosis and early interven-
tion are critical in PsA, with studies showing that
aggressive targeted approach to treating psoriatic
arthritis greatly improves disease-activity out-
comes for patients, reducing long-term disability
and long-term join damage.!!

Early identification of patients

The majority of PsA patients present with a het-
erogeneous picture of the disease which may
include skin and nail involvement, dactylitis,
enthesitis, spondylitis and arthritis.!? As outlined
earlier, identification and subsequent diagnosis of
PsA is based on clinical findings rather than strict
biochemical or radiological findings, often mak-
ing identification challenging.

The first step on the PsA patient journey is often
self-identification of symptoms. The majority of
patients with PsA also have pre-existing psoriasis;
however, studies have shown that there are many
cases of established PsA which remain unidenti-
fied for some time, despite an established diagno-
sis of psoriasis.! It has been suggested that the
lack of an established diagnosis may result from
poor understanding of the link between the skin
and arthritis, lack of rheumatological education
among people with psoriasis, primary care physi-
cians (PCPs) and treating dermatologists.! To
help drive early diagnosis in this ‘at-risk’ patient
group, recent guidance by National Institute for
Health and Care Excellence (NICE) for manage-
ment of psoriasis recommends annual screening
for PsA among patients with psoriasis both in pri-
mary and secondary care settings.!> Alongside
guidance for healthcare professionals (HCPs),
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attempts to improve screening, such as the distri-
bution of educational material to psoriasis
patients, may help improve screening attend-
ance.! Targeting the time point within their pso-
riasis journey at which patients should be screened
is also of importance. A recent study identified
that physician associates and nurse practitioners
in dermatology clinics and primary care practices
are often first to see patients with psoriasis and
are therefore ideally positioned to screen them
for PsA and refer them to a rheumatologist as
needed.'* Harnessing the ability for HCPs to
screen for PsA in susceptible patients is an impor-
tant approach to take to ensure timely referral and
effective early disease treatment.

Although screening is a potentially useful tool for
the identification of PsA patients, it is likely to be
only restricted to patients with psoriasis. The
complex symptomatology of PsA means that
identification of PsA by PCPs is often low, with a
recent Multinational Assessment of Psoriasis and
Psoriatic Arthritis survey of 391 dermatologists
and 390 rheumatologists based in North America
and Europe, > 75% stating that PsA is probably
underdiagnosed due to a failure to connect skin
and joint symptoms.!> To address the potential
educational deficits among PCPs and other
HCPs, it has been suggested that health authori-
ties and academic societies should create educa-
tional awareness campaigns aimed at PCPs and
dermatologists about the symptoms of PsA to
improve understanding of the disease.!°

Improving referral and diagnostic pathways

for PsA

As outlined earlier, early diagnosis is key to improv-
ing outcomes in PsA patients as it allows prompt,
aggressive, targeted treatment with anti-inflamma-
tory disease-modifying drugs such as methotrexate
or biologics results in reduced progression of joint
damage. Indeed, the 2018 American College of
Rheumatology/National Psoriasis Foundation
Guideline for the Treatment of PsA states that
early commencement of therapy is critical for
improving long-term outcomes in patients, sug-
gesting a key window of opportunity exists for
diagnosis and intervention in PsA patients.!?

However, despite the overwhelming evidence for
the importance of early referral, delayed referral
and subsequent diagnostic delay is common
among inflammatory arthritides, including PsA.

A recent study examined the diagnostic delay in
PsA patients using data from the National Clinical
Audit for Rheumatoid and Early Inflammatory
Arthritis, undertaken by the British Society for
Rheumatology. Analysis demonstrated that
patients with PsA had a significantly longer delay
to presentation and diagnosis than those with
rheumatoid arthritis (RA), with a mean time to
referral of 5.4weeks following consultation with
their general practitioner (GP), compared with
4.0weeks for RA patients.!8

In order to help reinforce the importance of early
referral, several measures have been proposed to
help reduce diagnostic delay. Guidelines, such as
European League Against Rheumatism (EULAR)
standard of care, have been developed to help
encourage patients to be referred early to a rheuma-
tologist by their PCP if PsA is suspected.!® In addi-
tion to standard of care guidance, multidisciplinary
care is important for prompt referral of patients. A
recent 12-point recommendation framework sug-
gested that improved collaboration between der-
matologists, PCPs and rheumatologists may hold
the key to reducing time to PsA diagnosis. The
authors suggested that this may take the form of
standard referral pathways, multidisciplinary team
meetings, or ‘one stop’, rapid-access combined
clinics in which the patient is seen by multiple
specialists at the same time.2° To help facilitate
these referral pathways, a variety of screening
tests such as Psoriatic arthritis UnclutteRed
screening Evaluation (PURE-4),2! Psoriatic
Arthritis Screening and Evaluation (PASE)?2 and
the Psoriasis Epidemiology Screening Tool
(PEST)?3 have been validated, which may aid clini-
cians in expediting referrals for at-risk patients.

Although diagnostic delay remains an issue for
PsA patients, a study published in 2015 demon-
strated that between 2000 and 2011, a significant
reduction in diagnostic delay was observed in
inflammatory arthritis patients, including PsA in
Denmark through analysis of the DANBIO regis-
try.24 Although this suggests that there may be an
emerging stronger awareness of the importance of
early diagnosis in PsA, the findings were within
one country, and in healthcare systems which have
lower levels of integration across specialities, these
observations may not translate to other popula-
tions. It is therefore of importance that combined
clinics between dermatologists and rheumatolo-
gists focus on screening psoriasis patients and this
may in turn drive earlier diagnosis.
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Action points:

1. Encourage regular screening and education
of at-risk patients such as those with
psoriasis

2. Ensure educational opportunities are tai-
lored towards localised referral and diag-
nostic pathways

3. Promote disease awareness and collabora-
tion among HCPs including PCPs, derma-
tologists and other allied HCPs.

Treatment and management of PsA

Over the last 20 years, therapeutic options for
rheumatological conditions such as PsA have
evolved at a considerable pace. Over the last dec-
ade, treatment has shifted away from traditional
DMARD drugs such as methotrexate towards the
development of biological therapies such as
tumour necrosis factor (TNF) inhibitors, inter-
leukin (IL)-12 and IL-23 inhibitors and IL.-17
inhibitors, which have proved highly efficacious
in a range of clinical trials.25-27 Choice of treat-
ment varies according to guidance: EULAR rec-
ommends the use of TNF inhibitors, ustekinumab
and IL-17 inhibitors for peripheral arthritis which
is unresponsive to DMARDs.2% The treatment
recommendations by EULAR help support treat-
ment decision making and address the spectrum
of disease phenotypes seen in PsA patients. As the
authors note, however, the guidelines will need to
be updated regularly, in light of emerging data
following treatment of patients.

In contrast to EULAR, the ACR guidelines rec-
ommend first-line treatment with a TNF inhibi-
tor over oral small molecule DMARDs in order to
‘treat to target’.l” The guidelines by ACR suggest
this approach as early treatment with TNF inhibi-
tors could delay or avoid the irreversible joint
damage seen in PsA patients, supporting an over-
all improvement in quality of life (QoL).

In addition to the EULAR and ACR guidelines
for treatment, the Group for the Research and
Assessment of Psoriasis and Psoriatic Arthritis
(GRAPPA) developed treatment recommenda-
tions in 2015. These were updated in 2021, follow-
ing emergence of new treatment data and
therapeutics.?° The authors suggested considering
which domains are involved, as well as patient pref-
erence and any previous or concomitant therapies.
Furthermore, the choice of therapy should address
treatment across as many domains as possible

(peripheral arthritis, axial disease, enthesitis, dacty-
litis, skin and nails). Alongside these factors,
comorbidities and any other associated conditions
should be considered which may impact the choice
of therapy. Patients should be periodically re-evalu-
ated following commencement of treatment and
therapy modified as required.

However, despite a range of treatment options
and durable efficacy among therapies, along with
carefully considered guidelines, predicting
response to treatment remains an issue yet to be
addressed. Furthermore, it remains unclear why
certain treatments fail to adequately control dis-
ease in certain patients. Alongside predicting
treatment responses, ascertaining and imple-
menting nonpharmacological management of
PsA patients remains a priority for the future.

Predicting treatment response: a role for
precision medicine?

Precision medicine is defined as ‘an emerging
approach for disease treatment and prevention
that considers individual variability in genes,
environment, and lifestyle for each person’.30
Although precision medicine has been applied to
other areas of disease, for example, determining
Her2 status in breast cancer patients, the use of
precision medicine in rheumatology remains very
much in its infancy.

PsA presents a unique opportunity for driving a
rationalised target-driven therapeutic approach
through the application of personalised medicine.
A plethora of studies have attempted to elucidate
the immunological components underpinning
PsA, which has helped drive the development of
such therapies as ustekinumab.3! Although
patients demonstrate common immunological
dysregulation, such as overt Th17 activation, the
individual immunophenotype of each patient is
unique and driven by a range of genetic, environ-
mental and tissue-specific differences.32 It is likely,
therefore, that the individual immunophenotype
influences response to treatments. This influence
has been demonstrated in a study examining the
use of immunophenotyping in guiding choice of
biological therapy in PsA patients.33 In the study
of 64 PsA patients, half of the patients received
lymphocyte phenotyping which guided treatment
towards ustekinumab for patients with activated
Thl-dominance status, secukinumab for patients
with activated Th17-dominance status and adali-
mumab (ADA) or infliximab (IFX) for patients
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with activated Th1/Th17-high status. The other
half of the patients were managed according to
physician or patient preference of biologic. Disease
activity was assessed in all patients using simpli-
fied disease activity index (SDAI) as well as pso-
riasis area and severity index. After 6 months, the
rate of low disease activity achievement according
to SDAI at 6 months was significantly higher in
the strategic biological treatment group compared
with that of the physician/patient preference bio-
logical treatment group. These optimistic findings
suggest that further elucidation of the pathways
involved in immune dysregulation in PsA patients
may allow for the use of immunophenotyping in
helping guide appropriate treatment, through the
sampling of peripheral blood. Although this offers
a potentially attractive approach to personalised
treatment in PsA patients, whether immunophe-
notyping can reflect disease severity accurately in
a range of tissues remains to be ascertained. In
order to further characterise any potential correla-
tions, other disease areas such as RA have explored
the use of collaborative approaches such as the
formation of Maximizing Therapeutic Utility in
RA (MATURA) consortium.3* A similar approach
in PsA may help determine the real-world analysis
of peripheral blood collected from large cohorts of
patients, who are then followed to assess response
in order to identify immunophenotypes predictive
of response, alongside other factors that correlate
with treatment outcomes.

Alongside predictive measures for forecasting
treatment response, a range of novel therapies are
currently under development

Holistic PsA patient management: beyond
pharmacology

Aside from pharmacological treatments, there is
an increasing wealth of evidence to suggest that
holistic disease management in rheumatology
patients is important, particularly with respect to
managing QoL and psychosocial burden associ-
ated with PsA. The role of other HCPs in manag-
ing PsA patients spans a variety of domains
including multidisciplinary care, psychological
management and pain management.

Current guidelines issued by EULAR approach
the management of PsA primarily from the per-
spective of a rheumatologist.!® However, it is well
recognised that other HCPs including primary
care physicians and dermatologists play an impor-
tant role in the treatment and management of PsA

patients. Models for integrating multidisciplinary
management have been described elsewhere,
including dual rheumatologist—-dermatologist
assessment, as well as parallel and circuit models of
patient review.3> Alongside management of joint
complaints and skin symptoms, it has been shown
that the comorbidity burden among PsA patients is
significantly higher than the general population,
with an increased prevalence of hyperlipidaemia,
hypertension and inflammatory bowel disease.3¢
Compared with the general population, patients
with PsA have a 55% increased risk of developing
a cardiovascular event, with significantly higher
prevalence of myocardial infarctions, cerebrovas-
cular diseases, and heart failure in patients.3”
Furthermore, patients with PsA appear to have a
higher cardiovascular risk compared with patients
with psoriasis alone. It has been hypothesised that
the chronic inflammatory state characteristic of
PsA contributes to the increased comorbidity bur-
den observed in patients.37

The multisystemic nature of PsA therefore
requires patients are managed and cared for by
multiple specialities. The evolving model of mul-
tidisciplinary care is likely to incorporate a wider
integration of HCPs than previously constructed
guidelines. It should be remembered, however,
approaches will likely be dictated by local health-
care systems and resource allocations.3>

PsA is associated with a considerable psychosocial
burden. Indeed, previous studies have shown that
not only do PsA patients have considerably poorer
QoL compared with the general population, but
QoL and functional status is also considerably
worse compared with patients with psoriasis or
RA.38 A recent study suggested that treatment of
PsA and associated pain cannot be effectively
achieved without addressing all psychosocial fac-
tors, including simultaneous management of physi-
cal and psychological concerns.?® Clearly the
former may be addressed by the treating dermatol-
ogist and rheumatologist, with the latter evaluated
by a psychologist. Furthermore, a cross-sectional
study carried out across 131 PsA outpatient clinics
showed fatigue, sleep disturbances, anxiety/depres-
sion, impaired physical function, unemployment
and presence of comorbidities were independently
associated with impaired health-related QoL
(HRQoL) in patients.40

Alongside acknowledging this burden faced by
patients, an important question that rheumatolo-
gists should be aware of is what role, if any, does
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the proinflammatory environment contribute to
the greater psychosocial burden seen in PsA
patients? Studies have demonstrated that a range
of inflammatory cytokines, including IL-6 and
IL-12, play a role in the development of depres-
sion.#! Early aggressive treatment in patients with
PsA patients targeting key cytokines involved in
the neuroinflammatory components of depres-
sion may prove a potential course of action in
managing mood changes. Of note, in other
inflammatory arthritides, such as RA, longer
standing depressive symptoms correlate with
reduced treatment responses with respect to
achieving disease control.*? These findings have
also been noted in a prospective multicentre study
in PsA patients in Norway, with depression and
anxiety reducing the likelihood of joint remission
following treatment.43

Extrapolating this study to PsA patients further
lends weight to the argument that addressing any
mood changes early on following diagnosis should
be a priority in providing holistic care to patients.
Ultimately, these findings highlight the impor-
tance of psychosocial management of patients
and, importantly, given the chronic nature of
PsA, suggest patients should be regularly evalu-
ated, in particular, following any increase in dis-
ease activity.

Despite the prevalence of pain in PsA patients,
historically, therapeutic trials did not routinely
report pain specifically as an outcome, although
more recent trials, such as the FUTURE 2 study,
have demonstrated that secukinumab treatment
offers a significant and sustained reduction in
pain over a 2-year period.** Even with the devel-
opment and use of both DMARDs and biological
therapies, persistent pain is often a significant
issue for PsA patients. In a study by EULAR, a
questionnaire, Psoriatic Arthritis Impact of
Disease (PsAID), identified pain as the most
important health domain affecting HRQoL.28
Around a third of PsA patients receiving biologi-
cal therapies report no or mild pain, with a third
reporting moderate pain and a further third
describing severe pain.?> Pain is clearly common
among PsA patients receiving treatment and the
more severe the pain, the greater impact on physi-
cal functioning, work productivity and engage-
ment in activities.*>

Even in light of improved pain symptoms in
treated PsA patients, speedy, effective and long-
term management is required to improve QoL

for patients. Prompt referral to pain specialists
for the treatment of refractory or difficult to
manage pain should be considered under the
umbrella of multidisciplinary management of
PsA patients. In order to help rationalise pain
management approaches in patients, further
studies are required to draft consensus guide-
lines on optimum pain management strategies in
PsA patients.

Action points:

1. Implementation of multidisciplinary man-
agement of PsA patients should remain a
priority in all rheumatology departments

2. Consider regularly incorporating psycho-
logical outcomes and pain management
into clinical trial designs

3. Consider prompt referral to pain specialists
if pain remains uncontrolled

4. Guidelines on optimum pain management
in PsA patients should be developed using
emerging evidence from recent trials

Assessing disease activity in PsA

The assessment of disease activity is pivotal in
guiding treatment. Over recent years, a range of
composite scoring systems have been developed in
order to accurately and reliably assess disease.
However, despite the creation of assessment tools,
such as Minimal Disease Activity (MDA), Psoriatic
Arthritis Disease Activity Score (PASDAS) and
Disease Activity Index for Psoriatic Arthritis
(DAPSA), the inherent heterogeneity of PsA
makes translating such symptoms into a validated
relevant for all measure challenging.*%47 Given
this, developing novel tools to assess disease activ-
ity through biomarkers and technological based
approaches is a subject of keen interest within the
field. These assessments can then also help in
directing care and act as a triage tool; for example,
whether the patient needs to be seen promptly or
whether they can be seen at a later timepoint.48

Disease biomarkers

Given the clinical heterogeneity of PsA, potential
biomarkers have long been sought by rheumatol-
ogists that are reflective of treatment response.

With respect to treatment response, a range of
potential biomarkers have been suggested includ-
ing synovial CD3" cell number,* C-reactive pro-
tein®® and matrix metalloprotease-33! to name
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only a few. A recent systematic review of treat-
ment response biomarkers suggested that CRP
and subsequent response to biological therapy is
potentially of significant clinical utility, although
the studies examined only patients treated with
anti-TNF therapy.52

The ability for rheumatologist to accurately diag-
nose and predict treatment responses in PsA
patients remains an unmet medical need which war-
rants careful consideration in future clinical trials.

Technological-based methods

As rheumatology clinics become increasingly
‘digitally mature’, the development and integra-
tion of technology to support self-monitoring and
self-management has expanded dramatically.>?
Such technologies provide a unique opportunity
to not only help monitor and guide treatment in
patients, but also help collect real-world evidence
(RWE) of long-term outcomes in treated patients.

The use of digital technology has already been
examined in patients with RA in a range of applica-
tions including reporting symptoms prior to clinic
attendance, remote monitoring, symptom tracking
and racking symptoms through increased insight
into changes in their disease through time.>3

The COVID-19 pandemic has presented signifi-
cant challenges to both rheumatologists and
patients alike. Along with the direct consequences
of the pandemic, the management and follow-up
of patients has been severely impacted due to a
range of factors including social restrictions,
travel restrictions and re-deployment of HCPs.
Considering the challenges faced by clinicians fol-
lowing up PsA patients, the use of smartphone
sensor technology has been explored as a tool for
quantitatively measuring disease symptoms in
patients. Recently, three novel smartphone sen-
sor-based measurement tools were developed as
part of Psorcast to assess PsA symptoms affecting
joints domains as shown in Figure 1. The Digital
Far Open tool uses the gyroscope to measure
inward and outward rotation of each arm to gen-
erate an inward symmetry score and outward
symmetry score that are normalised within each
participant. The 30-Second Walk tool measures
gait with the smartphone in a pocket during a
walk to generate a symmetry score using PDKit.
The Finger/Toe Photo captures finger and toe
images, normalising them with the contralateral
nail bed width to measure relative digit widths.

Assessment of this novel tool in the patients
recruited so far has demonstrated that the three
sensor-based measurements can distinguish some
clinical features of PsA. Although further valida-
tion is required, these and other Psorcast tools
may provide for remote self-assessment when
clinical visits cannot be performed. Importantly,
longitudinal and frequent symptom measurement
could be of high value to study disease progres-
sion and assessing treatment response.>*

In addition to tools such as Psorcast, the use of
artificial intelligence (AI) has also been proposed
as a tool to help predict disease progression, flares
and ‘at risk’ patients who have a higher propensity
to develop PsA on a background of psoriasis.>®
Indeed, in 2019, EULAR published a range of
points for developers and HCPs to consider when
evaluating the implementation of mobile health
applications in rheumatological patients.>°

Alongside Al, the use of mHealth, as defined by
the World Health Organization (WHO) as ‘the use
of mobile and wireless technologies to support the
achievement of health objectives’ may also prove
useful in encouraging self-management of disease
in patients with PsA. The potential of mHealth in
managing patients has been reviewed by Fagni
et al.,’” and although the authors are optimistic
about the potential of mHealth uptake in PsA
patients, several barriers to successful implemen-
tation remain, including poor levels of technologi-
cal literacy among older patients, a lack of
high-quality apps in terms of scientific accuracy
and compliance to evidence-based guidelines.

Action points:

1. The clinical relevance of biomarkers should
be further established in larger, more well-
defined cohorts

2. Further validation of novel technological
tools for determining disease activity and
patient outcomes should continue

3. Consider the implementation of artificial
intelligence for prediction and forecast of
disease progression and symptoms

Moving towards disease prevention

Although a significant amount of effort has been
placed on the management and treatment of PsA,
there is growing evidence to suggest that targeting
patients who are at an increased risk of developing
PsA may be amenable to interventions that slow
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Figure 1. Psorcast is a PPACMAN-Sage collaborative venture with the aim of creating tailored forecast of
disease, along with appropriate management by capturing digital skin and joint measurements through

smartphone technology.

disease onset or even prevent disease. The ques-
tions are therefore clear: which patients are at risk
of developing PsA and how may disease progres-
sion be prevented?

Over recent years, the theory that psoriasis and
PsA are in fact overlapping conditions, both of
which are underpinned by a proinflammatory
environment, has gained considerably traction.
As discussed earlier, there has been a long and
well-demonstrated link that psoriasis is a strong
risk factor for PsA, with up to 30% of patients
with psoriasis developing inflammatory synovio-
entheseal manifestations.>® Furthermore, psoria-
sis often precedes inflammatory joint involvement
by an average of 7years, suggesting there is
ample time for intervention.5® Within this patient
population, a range of risk factors have been
shown to suggest an increased risk of the devel-
opment of PsA including a range of major histo-
compatibility complex (MHC) mutations, such
as HLA-Cw*0602, HLA-B27, HLA-B38, HLA-
B39, as well as non-MHC mutations, increased
body mass index (BMI) and bodily distribution
of psoriasis and severity.?® Current analysis of
available data has, however, failed to find a sin-
gle variable which adequately predicts transition
to synovio-entheseal disease.

Reflecting on disease stages apparent in PSA may
also offer insight for how to target patients at risk

of developing PsA. A recent Delphi consensus
study has aimed to help define specific subgroups
of individuals during early preclinical and clinical
phases of PsA for use in research studies.®®
Following a three-round Delphi process, consen-
sus was reached for three terms and definitions:
‘increased risk for PsA’, ‘psoriasis with asympto-
matic synovio-entheseal imaging abnormalities’
and ‘psoriasis with musculoskeletal symptoms
not explained by other diagnosis’. It is hoped that
identification of these terms will allow for more
well-defined populations in studying patients who
may have an increased risk of developing PsA.

A recent systematic literature review and meta-
analysis examined a range of predictors of PsA
development in psoriasis patients.®! The authors
identified 26 articles that were deemed suitable
for inclusion and analysis. Psoriasis patients with
arthralgia and imaging-musculoskeletal inflam-
mation were at high risk of developing PsA,
along with increased body mass index (BMI)
and a family history of PsA. These findings may
prove useful for helping to identify PsA in its
preclinical phase and will potentially allow for
the design of trials aiming to prevent develop-
ment of PsA.

The role of treatment and development of PsA
has also been studied in psoriasis patients. A ret-
rospective nonrandomised study in patients with
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moderate-to-severe plaque psoriasis who were
prescribed > 5 years of biologic DMARD therapy
were assessed for development of PsA and the
annual and cumulative incidence rates analysed. %2
The authors demonstrated that biologic
DMARDSs may delay or reduce the risk of inci-
dent PsA in moderate-to-severe plaque psoriasis
patients, suggesting that treatment modality may
play an important role in long-term risk. Further
to this study, a retrospective cohort study exam-
ined 193,709 patients with psoriasis but without
PsA. The authors demonstrated that biologic use
was associated with the development of PsA
among patients with psoriasis although acknowl-
edged this may have been related to confounding
by indication and protopathic bias.%3 It is there-
fore clear that further studies, in particular those
that are prospective in nature, are required to fur-
ther elucidate the relationship between risk and
PsA development.

Along with underlying risk factors, the transition
from psoriasis to PsA is likely an interplay between
genes, immunity and the environment and has
been proposed to evolve through stages.58:6¢ The
proposed transition includes establishment of a
proinflammatory environment alongside psoriasis
through the interaction of genetic and environ-
mental factors. The preclinical phase includes
activation of the IL-23-IL-17 axis alongside
TNF-a production. Following this, a subclinical
phase is apparent with appearance of soluble bio-
markers and emergence of to synovio-enthesitis,
shortly followed by a prodromal phase of arthral-
gia. The final phase results in clinically evident
PsA with classical symptoms such as synovitis,
enthesitis, dactylitis and asymmetric axial dis-
ease.% It is clear, therefore, that early identifica-
tion of patients before they progress past the
preclinical phase of psoriasis—PsA disease evolu-
tion. Early identification of these patients remains
challenging, although the expanding role of iden-
tifiable biomarkers, stratified to risk of disease
progression, remains an active area of interest in
PsA patients. Although there are currently no
validated biomarkers, high baseline serum con-
centrations of CXC-chemokine ligand 10
(CXCL10) in patients with psoriasis correlate
with risk of developing PsA.!® Furthermore, a
number of other potentially clinically relevant
biomarkers including M2BP and ITGB5 show
potential promise in aiding clinicians identify
patients at risk of disease progression.% In addi-
tion to biomarker identification, use of imaging
modalities such as wultrasound and magnetic

resonance imaging may help detect patients with
silent joint disease, although the predictive ability
of detection of such changes remains unknown.
Although identification and screening for PsA in
psoriasis patients should remain an important
focus, this approach relies on patients presenting
with skin disease prior to join symptoms, which is
not the case for all patients. The subset of patients
without skin disease may require alternative
approaches to ensure early diagnosis. In addition,
developing a predictive tool that utilises data from
psoriasis patients who may be at risk of develop-
ing PsA may aid in the design of preventive
trials.>8

Action points:

1. Elucidation of biomarkers to predict
patients at risk of disease progression should
be prioritised

2. Establishment of dialogue between patients
and HCPs to ascertain the level of disease
severity before treatment should be com-
menced to ensure a balance of treatment
benefit and any potential risks

3. Continuing to further define specific sub-
groups of individuals during early preclini-
cal and clinical phases of PsA for analysis in
preventive research studies

4. Harness a range of methods to communi-
cate disease education to at-risk patient
populations

5. Develop designs for interventional studies
to prevent or delay PsA development

Conclusion and future directions

It is clear that the understanding and treatment of
PsA has evolved rapidly over recent years. Despite
the rapid advancements outlined in this review,
there are still a range of clear unmet medical
needs within the PSA community. In particular,
the ability to identify disease early and facilitate
rapid access to treatment is a key priority for both
clinicians and patients.

Although there have been a variety of efforts over
recent years to address these challenges, progress
and implementation has been slow, often accom-
panied by unrealistic expectations. We believe
that the PsA community is now at a precipice:
Now is a time to pause, reflect and consolidate
ideas and pursue the most appropriate avenues to
explore in order to achieve optimum patient care
and outcomes.
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It is likely that over the next decade, our knowl-
edge of disease assessment and prediction of dis-
ease in patients will shift rapidly, in conjunction
with the application of personalised medicine
and biomarkers. Although these tests will
undoubtedly help to guide diagnosis and treat-
ment, they still remain a significant challenge to
develop and validate from both clinical and
financial perspectives.

Ultimately, even in the absence of no significant
changes in treatment efficacy, it is hoped that we
should be at a point where patient outcome and
QoL is better simply because the rheumatology
community has learnt how to manage and treat
patients from a more holistic and integrated
approach.
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