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Abstract

Psoriatic arthritis (PsA) is a multifaceted chronic immune-mediated disease characterized by joint, skin, nail and entheseal
involvement, affecting approximately 0.3—1% of the global population. In recent years, the treatment options for PsA have
expanded from traditional nonsteroidal anti-inflammatory drugs and conventional synthetic disease-modifying antirheu-
matic drugs (DMARDs) to include biologic DMARDs and targeted synthetic DMARDs. Owing to the heterogeneity of the
disease and prevalence of comorbidities, the selection and sequence of treatment are often unclear. In this narrative review,
we outline the patient journey from diagnosis through various treatment lines, from conventional therapies to b(DMARDS
and tsDMARDs, and the considerations for treatment sequencing in patients who do not achieve an adequate response. We
examine the factors influencing treatment response, such as disease severity, predominant disease domain, comorbidities,
genetic variations, pharmacokinetic and immunogenicity issues. We highlight the importance of identifying robust biomarkers
to predict response and the need to determine patient-specific factors, including the contribution of inflammatory mechanisms
to disease activity, to inform treatment strategies and improve long-term outcomes. Promising results with more recently
marketed biologic and targeted synthetic DMARDs, and the use of combination treatment approaches, offer new options for
managing treatment-experienced patients.

1 Introduction Key Points

Psoriatic arthritis (PsA) is a chronic immune-mediated dis- Psoriatic arthritis (PsA) is a chronic immune-mediated
ease characterized by synovio-entheseal inflammation. The inflammatory disease that affects up to 1% of the global
disease not only affects the joints but also impacts the skin population.

and other organs, leading to a range of clinical manifesta-
tions that can severely impair physical function and psycho-
social health [1].

PsA affects approximately 0.3—-1% of the global popula-
tion, and up to 30% of patients with psoriasis [2—4]. The

Treatment options have expanded to include biologic
and targeted drugs, but determining the most effective
treatment strategy is challenging owing to the com-
plex pathogenesis of the disease involving interactions
between various immune system pathways, genetic and
environmental factors.

Up to 40% of patients with PSA experience inadequate
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mechanisms underlying the pathogenesis of PsA are com-
plex, involving interactions between genetic predispositions,
immune system dysregulation and environmental factors [5].
Advances in understanding the interplay of various immune
cells, including T cells, dendritic cells and macrophages, as
well as pro-inflammatory cytokines such as tumour necrosis
factor-alpha (TNF-a), interleukin-17 (IL-17) and interleu-
kin-23 (IL-23) has led to targeted therapies that specifically
block parts of the immune response (Fig. 1).

In recent years, the array of therapeutic options for PsA
has expanded significantly. Historically, the management of
PsA was limited to non-steroidal anti-inflammatory drugs
(NSAIDs), corticosteroids and conventional synthetic dis-
ease-modifying antirheumatic drugs (csDMARDSs), such as
methotrexate. Over the past two decades, the introduction
of biologic DMARDs (bDMARDs) and, more recently, tar-
geted synthetic DMARDs (tsDMARD:s), including inhibi-
tors of phosphodiesterase 4 (PDE4) and Janus kinase (JAK),
has offered the opportunity to tailor treatments to individual
patient needs, considering the diverse clinical presentations
and disease severities encountered in practice (Table 1).

Owing to the heterogeneity of the disease and prevalence
of comorbidities, the selection and sequence of treatment
are often unclear. Various consensus articles and reviews
have been published to guide the management of PsA, tak-
ing predominant disease domains and comorbidities into
account [6-8].

Fig. 1 Main therapeutic targets
in psoriatic arthritis. Approved
biologic disease-modifying anti-
rheumatic drugs and targeted
synthetic disease-modifying

antitheumatic drugs inhibit spe-
cific pathways in the inflamma-

Guselkumab

Risankizumab

tory process that contribute to
inflammation and pain. Adapted

Secukinumab

The most recent European Alliance of Associations for
Rheumatology (EULAR) recommendations and treatment
algorithm [9] suggest using NSAIDs as a short-term mono-
therapy in mild PsA only. Rapid initiation of methotrexate
or another csDMARD is recommended for patients with
peripheral arthritis. If the treatment target is not achieved,
patients should be treated with a tumour necrosis factor
(TNF) inhibitor or other bDMARD. bDMARDs targeting
interleukin (IL) 12/23p40, IL-23p19, IL-17A and IL-17A/F
are considered preferable when there is extensive skin pso-
riasis. The updated recommendations also propose using
tsDMARDS after bDMARD failure or when bDMARD:s are
unsuitable, taking relevant risk factors into account.

For this narrative review, we performed a literature search
in PubMed and Google Scholar, focussing on articles report-
ing the results of drug switching (change to a drug with the
same mechanism of action) and swapping (change between
drug classes) strategies to gain insights that could aid the
management of PsA in treatment-experienced patients. Cited
articles were chosen at the authors’ discretion.

Further understanding why patients either fail to respond
adequately to therapy or lose their initial response could
help guide decisions on next line of treatment. Whilst the
use of concepts such as ‘difficult to treat’ and ‘refractory’
patients has been proposed to help guide targeted treatment
strategies and define patient groups for clinical trials, defin-
ing these terms is challenging owing to the complexity and
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heterogeneity of PsA. In this article, we refer to treatment-
naive and treatment-experienced patients. Rather than focus-
sing on the number of previous treatments, we emphasise the

importance of identifying the underlying factors contribut-
ing to drug discontinuation to inform treatment strategies
and improve patients’ quality of life.

Table 1 Overview of drugs approved for the treatment of psoriatic arthritis (PsA) and typical points in the patient journey when they might be

prescribed based on authors’ opinions and current local practice

Drug class

Generic name

Typical prescription point in patient journey

Non-steroidal anti-inflammatory drugs (NSAIDs)
Corticosteroids

Various

Prednisone, methylprednisolone

Initial treatment for mild joint symptoms and inflammation

Short-term relief for flare-ups; local injections may be
considered as adjunctive therapy

Conventional synthetic DMARDs (csDMARDs) Methotrexate Early in the disease for moderate symptoms; often used in
combination with biologics or as a first-line agent
Leflunomide Alternative to methotrexate or in combination when
response to monotherapy is inadequate
Sulfasalazine Used when patients have peripheral arthritis. Less effective
for skin lesions
Biologic DMARDs (bDMARDs) TNF inhibitors
Adalimumab Moderate to severe cases; can be first line for severe dis-
ease or after failure of at least one csDMARD
Etanercept Similar use as adalimumab
Infliximab Similar use as other TNF inhibitors

Certolizumab pegol

Similar use as other TNF inhibitors

Golimumab Similar use as other TNF inhibitors
IL-12/23 inhibitors
Ustekinumab For patients with inadequate response to TNF inhibitors or

IL-17 inhibitors

those who prefer less frequent dosing

Secukinumab Effective for both joint and skin symptoms; used after or in
place of TNF inhibitors

Ixekizumab Similar use as secukinumab

Bimekizumab Inhibits both IL-17A and IL-17F, providing a potentially

IL-23 inhibitors

broader suppression of the inflammatory processes asso-
ciated with PsA

Risankizumab For patients with inadequate response or intolerance to
csDMARDs and other bDMARDs

Guselkumab For patients with active psoriatic arthritis, particularly
those with an inadequate response to TNF inhibitors

CTLA-4 inhibitor

Abatacept For patients who have shown intolerance or an inadequate
response to TNF inhibitors or other bDMARDS; no effect
on psoriasis

Targeted synthetic DMARDs (tsDMARDS) PDE4 inhibitors

Apremilast For patients with moderate disease and an inadequate
response to at least one csDMARD, in whom neither a
bDMARD nor a JAKi is appropriate

JAK inhibitors

Tofacitinib For patients with moderate to severe PsA, particularly
those who have had an inadequate response to at least one
bDMARD, taking safety considerations into account

Upadacitinib Similar use as tofacitinib, with potentially broader anti-

inflammatory effects

CTLA-4, cytotoxic T-lymphocyte associated protein 4; DMARD, disease-modifying antirheumatic drug; IL, interleukin; JAK, Janus kinase,
PDE4, phosphodiesterase type 4; TNF, tumour necrosis factor
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2 The Typical Patient Journey

The presentation of PsA can be quite varied. Typical clinical
features are joint symptoms (asymmetric oligoarthritis being
the most common one), skin lesions (psoriasis precedes the
onset of PsA in 84% of patients), axial involvement, nail
changes, enthesitis and dactylitis [2].

Diagnosis of PsA involves a combination of clinical
evaluation, imaging studies and laboratory tests to rule out
other conditions. Overlapping clinical features with other
diseases, such as osteoarthritis or rheumatoid arthritis,
make PsA a challenging disease to diagnose, especially in
the early stages [10]. Early diagnosis is crucial for starting a
prompt therapeutic intervention and could improve clinical
outcomes [11], but it is still unclear how early intervention
may influence the course of PsA [12-14].

Efforts to characterise the earliest stages of disease have
focussed on understanding the psoriasis-to-PsA transition
[15]. Understanding the metabolic signature of patients with
PsA may reveal pivotal disease mechanisms and the identi-
fication of early biomarkers of PsA [16].

Typically, the psoriasis-to-PsA transition takes approxi-
mately 10 years [15]. Analyses of the progression from ini-
tial skin symptoms to the first signs of PsA have highlighted
risk factors such as obesity, nail involvement, family his-
tory of PsA and extensive or severe psoriasis. A subclinical
stage of PsA has also been identified and is characterized
by unexplained arthralgias and/or evidence of entheso-
synovial inflammation detected by ultrasound and magnetic
resonance imaging (MRI). This subclinical phase usually
occurs 1-3 years before the onset of arthritis; such patients
are at imminent risk of developing PsA. These insights have
paved the way for preventive interventions targeting patients
with psoriasis who are at risk of PsA. However, there is still
insufficient evidence about what current biological therapies
could do at these different stages [17]. Johnson & Johnson
is currently conducting a clinical trial to validate the effec-
tiveness of guselkumab in the subclinical stage of PsA [18].

In a consensus statement from the Psoriasis and Psoriatic
Arthritis Clinics Multicenter Advancement Network (PPAC-
MAN), experts in the disease proposed the following three
terms to describe patients in pre-clinical stages of PsA: ‘at
increased risk for PsA’ for those having one or more risk
factors for progression to PsA, ‘psoriasis with asymptomatic
synovio-entheseal imaging abnormalities’ and ‘psoriasis
with musculoskeletal symptoms not explained by other diag-
nosis’ [19]. These three stages are similar to those proposed
by EULAR [20]. Adopting these terms could help stratify
patients for PsA prevention trials. Following diagnosis, the
treatment strategy should be based on a shared decision
between the patient and healthcare provider and consider
the benefit-risk profile of different options [21].

A\ Adis

2.1 Treatment Paradigms

PsA treatment should aim to achieve sustained remission,
or maintain low disease activity, and prevent structural
damage by using a treat-to target approach [9]. A stepwise
treatment approach is common, with patients often starting
with topical therapies or phototherapy for skin symptoms or
NSAIDs and intra-articular steroid injections for joint symp-
toms. If disease activity persists, systemic treatment with
csDMARDs, such as methotrexate, are used. For patients
with more severe disease or those who fail to respond to
initial therapies, BDMARDs targeting specific inflammatory
mediators such as tumour necrosis factor (TNF) or IL inhibi-
tors are recommended [9, 22]. TSDMARDs are usually used
as second-line targeted therapy (or third-line DMARDs) but
can be administered after a csDMARD if a bDMARD is not
appropriate and safety issues are considered.

The updated EULAR recommendations highlight the
need to consider extra-musculoskeletal manifestations and
comorbidities when making treatment choices. Patients
with clinically relevant skin involvement should preferably
be given an IL-17A, IL-17A/F, IL-23 or IL-12/23 inhibitor,
and those with uveitis, a TNF inhibitor (TNFi)—although
the dual IL-17A/F inhibitor bimekizumab has been shown to
reduce the incidence of uveitis in patients with axial spondy-
loarthritis [23]; and those with inflammatory bowel disease
a TNFi or an IL-23 inhibitor or IL-12/23 inhibitor or a JAK
inhibitor [9]. To date, the choice of drug often rests on the
presence of comorbidities, psoriasis severity or cost [8].

Despite the number of treatment options, patients often
do not achieve an adequate response, lose response or
develop intolerance over time [24, 25].

2.2 Factors Contributing to Treatment
Discontinuation and/or Inadequate Response
to Treatment

There are many reasons why patients with PsA can have
an inadequate response to a first bDMARD. Patients with
PsA experience a greater prevalence of cardiometabolic
disorders, such as obesity, hypertension, dyslipidemia and
diabetes mellitus, which have implications for treatment.
Comorbidities can affect the tolerability and efficacy of
DMARD:s [7] and, thus, should be systematically evaluated
and managed in all patients with PsA [26].

Obesity is one of the most prevalent comorbid conditions
[27] and has been identified as a risk factor for methotrex-
ate-related liver toxicity [28]. Many studies have observed
that the response to TNFi is inferior in obese patients [6,
29, 30]. Interestingly, a better clinical response to the IL-
17A inhibitor secukinumab was observed in obese patients
compared with normal-weight patients [31]. Furthermore, a
Spanish multicentre study showed that, in patients with PsA
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and axial spondyloarthritis, the factors associated with lower
risk of secukinumab discontinuation were obesity, hyperten-
sion and diabetes, highlighting the central role of IL-17A in
the pathogenesis of these diseases, which contribute to the
immune-mediated inflammation associated with PsA [32,
33]. These data suggest that patients with PsA and cardio-
metabolic disorders may benefit from an IL-17A-targeted
therapy over other interventions.

Modifiable factors such as tobacco use can also affect the
response to TNFi. The DANBIO registry showed that, in
PsA, smokers had a poorer response to TNFi compared with
non-smokers. This was most pronounced in patients treated
with infliximab or etanercept [34].

Although gene variants in the NF-xB pathway and TNF-a
gene polymorphisms have been associated with worse
response to TNFi, further research is required before they
can be used to guide treatment selection [35-37].

Other factors that affect treatment response include disease
severity and duration, predominant disease domain (which
could make targeting specific immune pathways less effective,
such as IL-23 inhibitors in axial PsA), drug dose, pharmacoki-
netic issues and immunogenicity leading to anti-drug antibody
formation [8, 38—40]. Previous medication history and inad-
equate pain management can also lead to poor responses [41].
Additionally, non-adherence to treatment regimens due to soci-
oeconomic factors, medication side effects or psychological
barriers should also be considered [37]. Observational studies
have shown that female sex is associated with poorer outcomes
and lower persistence rates with TNFi, secukinumab, usteki-
numab and apremilast [42]. These findings were confirmed
in a meta-analysis that highlighted the need to report sex-
disaggregated results of randomised controlled trials to better
understand sex-related differences in PsA [43].

Real-world studies have shown that the IL-17 inhibitor
ixekizumab and the JAK inhibitor tofacitinib have a good
retention rate in patients with PsA who are refractory to
biologic and targeted synthetic DMARDs, regardless of
sex, disease duration, comorbidities (including obesity) or
prior line of treatment [44, 45]. This type of study could
help rheumatologists to better position bDMARDs and tsD-
MARD:s in PsA treatment schemes.

The multitude of factors that influence treatment response
underscores the complexity of PsA and the importance of a
personalised approach, whereby both the clinical character-
istics of the disease and the individual circumstances of the
patient are considered.

Whilst the use of concepts developed for rheumatoid
arthritis to describe patients who have failed b/tsDMARDs
from two different classes (‘difficult to treat’ patients), or
who remain with disease symptoms after failing to respond
to all available b/tsDMARDS (refractory or treatment-
resistant patients) is appealing [46, 47], they are difficult to
define for patients with PsA and, therefore, of limited utility.

A recent Group for Research and Assessment of Psoriasis
and Psoriatic Arthritis (GRAPPA) study found that, whilst
experts favour the differentiation between ‘difficult to treat’
and ‘complex to manage’ patients, there is less than 50%
agreement on the specific treatment failure criteria [48].
Both GRAPPA and EULAR are independently working on
definitions of ‘difficult to treat” PsA, which will help facili-
tate studies and trials in this area. Further understanding the
characteristics of these patients, particularly the contribu-
tion of inflammatory mechanisms versus non-inflammatory
mechanisms to disease activity, could be particularly useful
when deciding on the next line of treatment [49].

In some cases, despite apparent control of the inflam-
matory process, which is difficult to assess objectively,
residual pain persists. To improve the clinical management
of these patients, it is important to determine the factors
associated with this clinical phenotype. One of the most
frequent causes of this therapeutic failure is the presence
of pre-existing conditions such as non-inflammatory pain
secondary to fibromyalgia. However, sometimes the persis-
tence of pain, despite the reduction of inflammation, may
be due to a central hypersensitivity process, not related to
concomitant fibromyalgia, but secondary to the disease itself
[50-52]. In this case, comorbidities such as depression or
insomnia could influence the process. Also, pain catastro-
phizing, a psychological response to pain, has been recently
confirmed as an independent predictor of drug suspension
within 2 years in patients with PsA and axial spondyloarthri-
tis [53]. In patients with rheumatoid arthritis, persistent pain
can trigger neuroendocrine responses that initiate neurogenic
inflammation, amplify the release of cytokines and the JAK/
signal transducer and activator of transcription (JAK/STAT)
signalling pathway, which has been linked to pathophysi-
ological mechanisms of pain [51, 54]. Clinical trials have
reported that JAK inhibitors may be effective in reducing
pain regardless of their anti-inflammatory action [55].

As mentioned above, there are no reliable, validated pre-
dictors to anticipate how a patient will respond to a specific
treatment. This leads to clinical uncertainty, delays in finding
the right treatment and potential unnecessary side effects.
Currently, artificial intelligence (Al), particularly machine
learning (ML), is being used to identify patterns in large
volumes of clinical and genomic data. The ML models have
the potential to predict response to treatments on the basis
of a combination of clinical and biological data. However,
they are dependent on the quality of the data used to develop
them and misapplication of Al algorithms, which can yield
suboptimal recommendations, may hinder treatment selec-
tion and negatively impact clinical outcomes. Therefore,
careful validation and refinement of these tools are essential
to harness their full potential in clinical practice [56].

In the next sections, we focus primarily on people
with established PsA. We review advances in identifying
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biomarkers of drug response and studies examining the
effects of targeted therapies in both treatment-naive and
treatment-experienced patients that could optimise treat-
ment sequencing.

3 Efforts to Identify Biomarkers of Drug
Response

Integrating imaging and clinical assessment with biomarker
analysis could help to tailor treatments to patients’ molecu-
lar phenotype. Despite important advances in this area, bio-
markers predictive of drug response need further validation
before they can be implemented in general clinical practice
(Table 2) [57].

Administering bDMARDs according to patients’ immu-
nophenotype, on the basis of the proportion of activated T
helper 17 (TH17) cells and activated TH1 cells within the
CD4 population, has been shown to be more effective than
providing standard bDMARD therapy on the basis of their
clinical features [58, 59]. These immunophenotypes are cur-
rently being prospectively tested and further refined in the
OPTIMISE study [60].

There is evidence that genetic variants and histone modi-
fications can affect drug response in patients with PsA [61,
62], with genetic variants in the TNF-TNFR pathway and
the NF-kB pathway correlating with TNFi response [63].
Hypothesis-free genome-wide association studies (GWAS)
in large well-characterised cohorts are required to validate
these variants as genetic biomarkers of drug response.

Proteomic analyses have also identified serum biomark-
ers and autoantibodies associated with disease activity and
treatment response, but they also need to be validated in
large-scale studies [64, 65].

Artificial intelligence-based methods are helping to inte-
grate multimodal clinical, imaging and biomarker data and
could facilitate the recognition of PsA and prediction of
drug response in the not too distant future [66, 67]. Until
then, clinical examination and ultrasound and radiographic
imaging are crucial to determine structural damage and the
extent of inflammatory versus non-inflammatory mecha-
nisms in disease activity [46, 47, 68, 69]. This could help
reduce unnecessary exposure to less effective treatments,
particularly in treatment-experienced patients.

4 Considerations in Treatment Sequencing

Understanding the rationale for treatment sequencing is
important for optimising therapeutic outcomes, especially
in patients who have experienced multiple treatment failures.
It is not uncommon for patients with PsA to switch or swap
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medications after 6 months to overcome drug resistance or
reduce side effects. However, several studies have shown
that minimal disease activity is achieved in as few as 20%
of patients, even after switching to a second or third b/tsD-
MARD, independent of the mechanism of action [70, 71].

Whilst the EULAR recommendation is to swap drugs
after a second failure [72], GRAPPA does not offer a rec-
ommendation on this issue [7].

Further understanding why treatment-experienced
patients may be less likely to achieve treatment targets
could change the positioning of newer b/tsDMARDs in the
PsA treatment algorithm, as their uptake mostly occurs in
treatment-experienced patients [73].

A 15-year real-world study showed that drug switching or
swapping were both good treatment options after failure of
the first bDMARD [74]. Yet, many studies have shown that
patients who experience inadequate response or intolerance
to TNFi, often the first-choice biological treatment for PsA,
have a higher risk of treatment failure with other types of
biologics [41].

Recent results from clinical trials with the IL-23 inhibi-
tor risankizumab and the IL-17A/F inhibitor bimekizumab
suggest that they can have durable efficacy in TNFi-experi-
enced patients. The global phase 3 KEEPSAKE 1 and 2 trials
showed that, in patients with active PSA who had an inad-
equate response to > 1 csDMARD and/or 1-2 bDMARD:s,
risankizumab had durable efficacy and was well tolerated
through 100 weeks [75, 76]. Bimekizumab treatment also
resulted in rapid and sustained responses in patients with
PsA previously treated with TNFi [77]. This response was
similar to that observed in bDMARD-naive patients [78],
suggesting that failure or intolerance to TNFi does not seem
to affect the efficacy of bimekizumab, but further real-world
studies will be required to confirm this.

Similarly, trials with the IL-17i ixekizumab and the JAKi
tofacitinib showed that they were able to improve symptoms
in patients with prior inadequate response to TNFi [79, 80].

Interestingly, a retrospective cohort study of 30,700
treatment-naive patients with psoriasis and PsA showed that
patients starting with TNFi will switch/swap more rapidly
and frequently than those who start with anti-IL inhibitors,
with those starting with IL-23 inhibitors switching/swap-
ping biological therapy less frequently than those with
anti-IL-12/23 and anti-IL-17 (4.9% versus 8.7% and 9.4%,
respectively) [81]. These results suggest that, as has been
shown for rheumatoid arthritis, TNFi may not necessarily
be the best first-choice bDMARD [82].

It is worth noting that biosimilar-to-biosimilar switch-
ing is safe. The European Medicines Agency (EMA) and
Food and Drug Administration (FDA) have recently released
statements supportive of switching to biosimilars, including



873

Management of Psoriatic Arthritis in Patients with Prior Treatment Experience

[ 103dooa1 puest| Suronpur-sisojdode pe[aI-INLL 1Y~V Y.L 103do0a1 10J08] SISOI0aU Jnown) YN, $1030.J SIso1dau nown ‘YN, (1edey I, ‘4], ‘oseurjordofreiowr Xmmew JAIA U no[
-1o)ut “p $10)deoar ewwed o ‘-YDD ‘ueSnue 9)£000n9 uewiny ‘YIH ‘urejoid aanoear-) ‘QyD ‘opndad pajeurnno o10Ad ‘gD ‘Snip onewnayinue SurJipow-aseasIp 9130[01q ‘SAVINAG

90101D JuUdUIEN
souanpur pue adAjouayd 9seIsIp QATS

‘Juau)ean) 0) asuodsar

[s9] -s2133® 10U B 9)LOIPUI AR 20UISAI] SAAVINGQ Snollep  19139q 101pard Aewl SOAQ] QUI[aSeq MO dDD-Nue 10308} projewunayy SaIpoqnuE-0INY
s10301paxd
asuodsar AJUIPI ULd ANSSI) [BIAOUAS so130[01q Joyj0 pue 7/1V urxouue
[s1] O stsAreue orwoajoid ndy3nomy)-y3Sry  $o130[01q 10710 ‘LN LINL 01 osuodsar jo aanorpard surajord  ‘uaSe[[od ‘gy-001S ‘Surpnour Snorrea SIIEWOIq ANSSI],
1dao
-IoUR)9 pue qewnwifepe o} asuodsar
asuodsar sunwwr ur M PARIOOSSE € 1oMO] ‘TIN.L
€D ‘uononsap jurof pue UOHEWWRYUT 01 9suodsar 103399 YIIM PIJRIOOSSE
[+¥9 ‘c1l Ut poAjoAut are ¢-JININ PUe 4D ANL are ¢-JINIAL PUE D JO S[oAd] YSTH €D Jewo[dwod ‘¢-JININ ‘d¥D  SIOIeWolq SUNe[nomd IdyIQ0
LINLL 9y £q p91oSie) (2[qnjos snsioa sI031qIYuI
QuBIqQUIdWISURN) VANLL JO SULIO) oY) ANLL 01 sosuodsal 19339q 0) payuI|
[L11] 0} onp oq Aew asuodsar [enuUAIIPIJ LINL U999 dAey 0ANLL JO S[A9] wnias yStyq TLANL TIANL “©ANL SIOYTEWOIq PAJe[aI-IN.L
AT} S1031qTYuI £ 1-"T] 03 9suodsar
9q Aewr soury0I£o IJ19Yy) SurjesIe) 191399 Inq T1IN], 03 asuodsar sood 9-T1 ‘T~ ‘ALT (souryoIKd pIjelar
[¥9 ‘STl *VSd Ul UONBWWEYUL SALIP S[[30 LTYL SIONqQIUI £T-T[ ‘TINL 1o1pard Aew S[[22 £ TYT, JO S[oAR] YSTH -0 °VLI-T1 ‘TUL PUB LTYL PAIRAROY pu®) SI19¥IRWOL] Ie[n[[9)
VEIDDT ‘VOTISIANL
/TE-TIVAL ‘VIASYINL/VIIANL
usunean-isod sjuswasosdur /TIANL ‘€dIVANL ‘V2TIDOA
9J11 Jo Aypenb pue orgoad ysix s jusned 90UBOYIUSTIS [BOTISTIRIS JO “V-ANL ‘seuad yTH ur wstyd
[Le—5¢] jo1paid djoy Aewr s1oyIeW O1)oULD) LINL S[OA9] SNOLIBA Je 9suodsal [iim 9Je[a1I0)) -JowA[od Jurpnjour ‘SnoLIeA SIONIBWOIq J1}OUAD)
asuodsax
S20UIRJOY S9ION s3nIp JueAd[oY Snup Joj anfea 2anoIpaId [enuod s1ayIewolq oyroads K1032180 IOy IRWIOIg

(vsd) snuyire onertosd ym syuened ur osuodsar Snip jo1paid djoy Aewr jey) s1oyIewolq pajod[es ¢ d|qeL

A\ Adis



874

R. Queiro et al.

switching from one biosimilar to another biosimilar of the
same reference biologic [83].

5 Combination Treatments

Sometimes, using a combination of therapies can be more
effective than a single treatment. If monotherapy fails, intro-
ducing an additional medication might provide better control
of the disease. In rheumatoid arthritis, there is high-quality
evidence supporting combination therapy. The 2022 EULAR
recommendations for managing rheumatoid arthritis suggest
continuing with methotrexate (or other csDMARDs) when
treatment with bDMARDs or a JAK inhibitor is planned
[72].

The evidence for using a bDMARD with methotrex-
ate in patients with PsA is less clear [84, 85]. EULAR
guidelines on the management of PsA advise to continue
methotrexate but to reduce the dose in good responders.

Real-life studies have shown that etanercept combi-
nation therapy with csDMARDs did not provide greater
improvement on the long-term drug survival [86] and that
combining a b/tsDMARD with a csDMARD is associ-
ated with lower persistence and worse safety profile com-
pared with monotherapy in PsA [87]. These findings are
consistent with clinical trials showing that concomitant
methotrexate did not increase the efficacy of ustekinumab,
ixekizumab or bimekizumab [79, 88, 89].

Dual targeted therapy (DTT) has emerged as a promis-
ing approach in patients with refractory spondyloarthritis
and extra-musculoskeletal manifestations or with PsA and
extra-musculoskeletal manifestations, but its effective-
ness/safety ratio remains unclear. In a recent retrospective
analysis of DTT in clinical practice for spondyloarthritis/
PsA, the most commonly used combinations were TNFi
plus an IL12/23 inhibitor and TNFi plus an IL-17 inhibitor
[90]. Major clinical improvement (change in Ankylosing
Spondylitis Disease Activity Score with C-reactive protein
> 2 or improvement > 85% in Disease Activity in Psori-
atic Arthritis) was achieved in 69.4% of cases, and almost
60% reached a low-activity/remission rate. In several case
reports, a TNFi in combination with an IL-23 inhibitor has
shown good efficacy with acceptable safety in treatment-
resistant patients with PsA [91]. Johnson & Johnson are
evaluating a fixed-dose combination of guselkumab and
golimumab versus either bDMARD alone in PsA patients
with inadequate responses to TNFi (NCT05071664). This
study replicates one in patients with ulcerative colitis
that suggested that the combination of guselkumab plus
golimumab combination therapy was more effective than
either drug alone [92].

It is worth noting that the development of remtolumab,
a TNF and IL-17A targeted dual variable domain
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immunoglobulin, was discontinued as it showed no dif-
ference in efficacy compared with adalimumab after 12
weeks [93].

Further research is required into combination therapies
involving tsDMARDs. Evidence to date indicates that the
efficacy and safety of tsDMARDSs in combination with
csDMARDs or bDMARDSs seems to be similar [94-96]
or lower [97] compared with tsDMARDs monotherapy.

Intriguingly, sequential (or alternating) rather than
combination treatment with secukinumab and guselkumab
was successful in three patients who had previously shown
inadequate responses to monotherapy with TNF inhibitors,
secukinumab and guselkumab [98]. Because of overlap-
ping drug half-lives, there is an element of combination
therapy in this approach.

6 Expert Opinion on the Drug
Pipeline and Optimal Management
of Treatment-Experienced Patients

Amongst the molecules that are in clinical development
for PsA, eight are (DM ARDSs, with four in phase II trials
and four in phase III trials. Of these, six are IL-17 inhibi-
tors and one is an IL-23 inhibitor. There are also seven
tsDMARD:s in clinical development: four in phase II and
three in phase III trials; six of these are JAK inhibitors,
and the seventh is a MAP-kinase-activated kinase 2 inhibi-
tor [99] (Table 3).

Despite the association of PsA with over 100 genetic
variants, the drug development pipeline remains largely
focussed on a small subset of targets. This narrow focus
leaves other potential disease-relevant pathways unex-
plored, thereby missing opportunities to develop treat-
ments that could be more effective for different subgroups
of patients or that could address aspects of the disease not
currently well managed by existing therapies.

One of the selective JAK1 inhibitors under investigation
is ivarmacitinib. A phase 3 randomised clinical trial in
patients with rheumatoid arthritis showed that ivarmaci-
tinib could benefit patients with an inadequate response to
csDMARD [100]. Other potential candidates in this class
of drugs that are not yet in clinical trials for PsA are pefi-
citinib, solcitinib, abrocitinib, itacitinib and ropsacitinib
[101].

Tyrosine kinase 2 (TYK2) inhibitors represent a new
class of tsDMARD that is showing promise for the treat-
ment of PsA. TYK2 is a member of the JAK family and
mediates IL-23 signalling. An oral, small molecule that
inhibits TYK?2 allosterically, deucravacitinib, has been
approved for the treatment of moderate to severe plaque
psoriasis. In a phase II trial, deucravacitinib has shown
sustained effectiveness in several domains of PsA, namely
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arthritis, enthesitis and dactylitis, and was well tolerated
[102]. Significant reductions in IL-23 pathway-associated
biomarkers correlated with therapeutic response to deu-
cravacitinib treatment [103]. The results of larger, longer
trials are awaited to establish its long- term efficacy and
safety in patients with active PsA. Deucravacitinib’s high
selectivity for TYK2 may avoid the safety issues asso-
ciated with JAK inhibitors as well as orthosteric TYK2
inhibitors, such as brepocitinib, which has completed
phase II trials for PsA and inhibits TYK?2 as well as at
least one other JAK [104]. Another highly selective, oral,
allosteric TYK2 inhibitor, zasocitinib, is being tested in
patients with active PsA (NCT05153148), and results at
12 weeks have recently been reported [105].

Future head-to-head comparisons with other targeted
agents will be needed to establish the position of these drugs
in the management of PsA.

As discussed above, despite advances in reducing the
inflammatory burden of psoriatic disease, a proportion of
patients continue to experience significant pain. The pres-
ence of persistent pain, unrelated to inflammation, has been
documented in rheumatoid arthritis patients by using the
ratio of number of swollen joints (NSJ) to number of tender
joints (NTJ). A ratio below 0.5 was predictive of poor thera-
peutic response [106]. In the Danish DANBIO registry of
patients with PsA who had failed at least one biologic treat-
ment, those with a lower NSJ/NTIJ ratio also had a poorer
response to treatment [107].

Clinical trials that have included treatment-experienced
patients (Table 4) and retrospective studies provide inter-
esting insights into the management of patients who fail to

Table 3 Molecules in development for psoriatic arthritis

respond to a first biological therapy. Drug adherence rates
and patient-specific factors (such as sex [108] and reasons
for previous drug discontinuation) need to be considered. A
recent study showed that German patients with PsA might
persist longer with TNFi and an IL-17 inhibitor than an
IL-12/23 inhibitor or JAK inhibitor [109], whilst another
study using data from the Danish Rheumatology Registry
reported that patients with PsA receiving a first- or second-
line IL-17 inhibitor showed similar adherence to therapy
[110]. These findings suggest that failure to respond to a
first TNFi or IL-17 inhibitor should not preclude switching
to another drug with the same mechanism of action. Sev-
eral studies have shown that swapping rather than switching
drugs offers no significant advantage and that failure rates
are similar to those in treatment-naive patients [74, 111].
Thus, decisions on whether to switch or swap should be
based on individual patient responses and tolerability.

7 Conclusions

When managing treatment-experienced patients, in addi-
tion to reviewing their treatment history, comorbidities and
lifestyle factors that can influence treatment response, and
their treatment preferences, healthcare providers should try
to determine the contribution of inflammatory and non-
inflammatory mechanisms to disease activity as this could
help inform the most appropriate next line of therapy. Par-
ticular attention should be given to patients on biologics
with persistent, inflammation-independent pain, one of the
most frequently cited reasons for lack of treatment success,

Drug class Name Target Phase CT number/status

bDMARDs Izokibep IL-17A inhibitor II NCT05623345/terminated
Sonelokimab L-17A & IL-17F inhibitor II NCT05640245/completed
Vunakizumab IL-17A inhibitor II NCT05055934/completed
Neihulizumab PSLG-1 inhibitor II NCT02267642/completed
Netakimab IL-17A inhibitor I NCT03598751/unknown
Brodalumab IL-17 receptor inhibitor I NCT02024646/completed*
Tildrakizumab IL-23 p19 inhibitor I NCT04314544/recruiting

tsDMARDs Brepocitinib JAKI inhibitor, TYK2 inhibitor II NCT03963401/completed*
VTX958 TYK?2 inhibitor II NCTO05715125/terminated
NDI-034858 TYK?2 inhibitor I NCTO05153148/completed*
Zunsemetinib MAP-kinase-activated kinase inhibitor II NCTO05511519/terminated
Filgotinib JAKI inhibitor 11 NCTO04115748/terminated*
Ivarmacitinib JAK1 inhibitor, STAT3 inhibitor 111 NCT04957550/unknown status
Deucravacitinib TYK?2 inibitor 111 NCT04908202/active, not recruiting

IL, interleukin; JAK1, Janus kinase 1; MAP kinase, mitogen-activated protein kinase; PSLG-1, P-selectin glycoprotein ligand 1; STAT3, signal
transducer and activator of transcription 3; TYK2, tyrosine kinase 2

* With results

A\ Adis



R. Queiro et al.

876

vsd 10J paaoidde JoN .

1010®J SISOIOQU Inown) ‘IN.L, ‘sSnip A1ojewrwregur
-TJUR [BPIOIN)S-UOU ‘(JTVSN (Snip onewnoymue SUIAJIPOW-aseasip ‘QYVIN( ‘eI asuodsar sniApuods Surso[Auy ‘0zSVSYV ‘el asuodsar ASojoremwnayy Jo 959[[0) UedLoWyY ‘O7IDV

paddols uaaq sey
snuyre onertosd yim syuedronred

lonqryur
ANLL QU0 0} doueI[OUI JO dsuodsar

J[qe[reAR JON 9.80Z7€E0LDON  JoJ qruno3[y 1oy wessoxd juswdoaasg 91 Yoam Je asuodsar O YDV 9renbopeur Joud yim syuened ysq *QIUNOS[I] quuno3[ig Jo A195es pue Aoeoyq
oqeoed SAIVINA
ym paredwod (ZYIV SUIASIYOR ut 2130[01q | JSEI[ JB 0) OUBID[OIUI JO
[sz1l YLEFOTEOLON  Aoeoyje Jorradns pamoys quunioepedn Z1 Yoom Je asuodsar OzdDy  osuodsar oyenbopeur yim syuoned ysqd quunioepedn Tvsd-LOATAS
qewnwiepe pue oqaderd
0} paredwod ()ZYDV Juradryoe ur SQYVIAQ d130[01q-uou 0}
[¥21l 007701 EOLON  Aoeoyje Jorradns pamoys quunioepedn Z1 Yoom Je dsuodsar 0zdDy  osuodsar oyenbopeur yim syuoned ysqd qrunioepedn 1 vsd-1D91dS
0qooerd uey)
Q10w Apueoyrusis ured poonpal pue 1031IqIYUI N, QUO ISBJ[ Je 0}
[08] 6€7Z8810LON  uonounj [esrsAyd pasoidur qunioejo], ¢ quow Je asuodsar 0Dy asuodsar aenbapeur yum syuaned ysd qIunIoRJoJ, puokodg TvdO
O0LLTITIOLON
LSLTITIOLON sosuodsaI O 7YV ur Juow adn[le} justt
[cz1] 8E6TLITOLON  -eaoxdwit oyerapow pamoys Ise[iuaidy 91 Yeom Je asuodsar OZYDV  -1ean INI-Due joud yim syuened ysd jseqrwardy ¢-1-9OVIVd
$7 Yoom qewnu
18 (VAIN) ANATIOR 9SBISIp [ewTur sjuae N Due 7 1o [ 0) -1]03 pue
J[qe[reAr JON +991L,0SOLON paisod synsar o eadryoe oym syuedronted jo oSejucorod  osuodsar ojenbopeur yim syuened ysd qewny[esno) ALINIAAV
ogooed yyim paredwod
asuodsar 0DV ur yuawaoxdur sjuage JNI-Due g 03 dn 0)
[zz1l 96L291€0LON JUBOYIUSIS PAMOYS qeuuny[asno $7 oom Je asuodsar OZyDVy  osuodsar oyenbapeur yim syuoned ysqd qewny[esno 1-49A0DSIA
oqaoeld yim SAYVIANQ d130[01q Jo/pue
8PTTLISOLON paredwoo saye1 osuodsal O 7DV SAQYVIAQ dBOYIUAS [RUOTIUSAUOD 0}
[121] Pue 80€SL9€0LON  pasoxduir Apuesyrudis qeuunzojuesry $7 oom Je dasuodsar OzyOy  osuodsar oyenbopeur im sjuoned ysd  qewunziyuesry 7 ayesdoay] pue | ayesdooy]
oqooerd yyim paredwod sajer
asuodsar )GYDV Ul Juswaroiduwr SIOYQIUUI JN.I, 0M) JO dUO 0}
lozt] 185968€0LON WEOYIUSIS PaMOYs qeunznjourg 91 oom Je osuodsar 06DV osuodsar oenbapeur im syuened ysq - quumziyoug HLATdNOD 39
uorssaroxd
9seasIp paIqIyur pue swojdwAs s1031qIyuI AN ], 03 9suodsax
l6L] S6T6VETOLON panoxdur Apueoyrusis qewunzyax] $7 Yoom Je suodsar 0ZIOV denbopeur Joud yim syuened ysq qewnzyax] 7d-1I¥1dS
oqooerd yym poredwod SAIVSN 01 osuodsar
syuaned ysq ur swoydwAs reurds arenbopeur snoiaaid pue suonelsoy
ler1] 9961CLTOLON paroxdwt ApuesyrusIs qeununnodg 1 309M Je osuodsor 0zSYSY  -Tuew [eurds aAnoe gim syuoned vsq qeununnosg HSINIXVIN
oqooerd yim sarderoyy ANL
paredwoo sajer asuodsar 0ZYIV -1JUB 210U JO dUO 0) IUBII[OIUI IO
[8111] 0SE€707Z0LION panoxdur Apueoyrusis qewnurynods 91 Yoom Je asuodsar OZyyDV  osuodsar ojenbapeur yim sjuoned ysq qewnuIynodg SHINLNA
SQOUQIOJIY I rewn [eswr) s3urpuy Koy QWI0JINO ATewLid uone[ndod jusneq UOTUSAIOIU] Qureu [erl],

syuanjed pasusrradxe-jusunyean apnpour Jey) (Ysd) sHLyiIe onerosd 10y s[ern [ed1ur) ¢ djqel

A\ Adis



Management of Psoriatic Arthritis in Patients with Prior Treatment Experience

877

Fig.2 Treatment of psoriatic
arthritis (PsA): Flowchart illus-
trating the complex decision-
making process, from initial
diagnosis and NSAID use,
progressing through conven-
tional synthetic DMARDs and
biological/targeted synthetic
DMARD:s, including decision
points based on patient response
and comorbidities (based on
authors’ opinion). *Both options
(non-inflammatory and inflam-
matory pain) may co-exist;
bDMARD, biologic disease-
modifying antirheumatic

drug; CRP, C-reactive protein;
¢sDMARD, corticosteroids and
conventional synthetic disease-
modifying antirheumatic

drug; NSAID, non/steroidal
anti-inflammatory drug; SJC/
TIC, swollen joint count/tender
joint count ratio; tsDMARD:s,
targeted synthetic disease-modi-
fying antirheumatic drug

Mild PsA

\,

NSAIDs

Continue
treatment

Decision point:
adequate response/
control?

YES J\, NO

PsA diagnosis

Moderate to
severe PsA

J/

csDMARDs

Initial
Treatment

Advanced
Treatment
bDMARDs option
tsDMARDs

Decision point:

adequate response/

control?

YES J \, NO*
Optimise dose/maintain J \»

Non-inflammatory pain
(SJC/TJC<0.5 and

Inflammatory pain
Elevated CRP

CRP<0.5) Inflammation in imaging
Comorbidities bDMARDs
tsDMARDs

(depression/sleep
disorders/fibromyalgia)

YES J\, NO

Specific treatment of

comorbidity

as they may benefit from alternative approaches for pain
management [112, 113]. One way to detect this group of
patients would be by a low NSJ/NT]J ratio, along with nor-
mal C-reactive protein levels and moderate or high Disease
Activity in Psoriatic Arthritis score. In these cases, the pres-
ence of fibromyalgia, pain catastrophising or other comor-
bidities (depression or sleep disorders) should be ruled out.
In cases where these conditions are present, patients may
benefit from alternative approaches to pain management,
including psychological support [54]. If these conditions are
ruled out, treatment with JAK inhibitor could be considered,
based on its pain-reducing effects (Fig. 2).

Imaging technologies, in particular musculoskeletal ultra-
sound, can detect subclinical inflammation, and preliminary
evidence suggests that they could be used to identify patients
with psoriasis at risk of progression to PsA, predict drug

Combinations
Experimental
Drug compliance

tsDMARDs

response and potentially guide treatment decisions in refrac-
tory patients [114, 115].

It is also important to highlight the role of non-pharmaco-
logical approaches, such as physical activity and diet modi-
fications, in the management of patients with PsA. There is
growing evidence of the benefits of lifestyle modifications
on PsA symptoms and associated comorbidities [9, 116].
Non-pharmacologic approaches could be especially useful
for treatment-experienced patients. As the therapeutic land-
scape for PsA continues to evolve, a better understanding of
the biological and clinical nuances of the disease, coupled
with a patient-centred approach to treatment, remains cru-
cial for managing this complex condition and improving the
quality of life of treatment-experienced patients.
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