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Abstract

Background: Psoriatic arthritis (PsA) is a chronic inflammatory arthritis charac-

terised by musculoskeletal and extra‐articular manifestations, most notably psori-

asis. While the underlying pathogenetic mechanisms are not yet fully understood, a

central role has been identified for the IL‐23/IL‐17 pathway.

Objectives:Webriefly describe the role of IL‐23 in the pathogenesis of PsA and go on

to describe the available anti‐IL‐23 agents and their place in the management of PsA.
Methods: This is a narrative review of the current literature, focussing on the re-

sults of the phase 3 studies in PsA for the IL‐12/23 p40 inhibitor ustekinumab

and the more recent IL‐23 p19 inhibitors guselkumab, risankizumab and tildraki-

zumab.

Results: IL‐23 triggers expression of IL‐17 and other effector cytokines in a variety

of cells, leading to tissue inflammation and injury. Targeting IL‐23, particularly with
p19 inhibitors, appears to be an effective and safe strategy for multiple clinical

domains in PsA, most notably the skin, with some differences in efficacy emerging

between these agents.

Conclusion: The development of IL‐23 inhibitors represents a significant advance in

the management of psoriatic disease. In the absence of head‐to‐head studies, future
data emerging from real‐world experiences of individual IL‐23 p19 inhibitors will

help inform the use of these agents in relation to other biologics in PsA.
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1 | INTRODUCTION

Psoriatic arthritis (PsA) is a chronic inflammatory arthritis, belonging

to the spectrum of spondyloarthritis (SpA) (Lopez‐Medina

et al., 2021). It is characterised by inflammatory musculoskeletal

manifestations, including peripheral arthritis, enthesitis, dactylitis

and axial disease and an association with cutaneous psoriasis,

resulting in a heterogeneous clinical picture. In addition, PsA can be

associated with eye (uveitis) and bowel (inflammatory bowel disease)

inflammation (Ritchlin et al., 2017), as well as comorbidities like

cardiometabolic and mental health disorders (Fragoulis et al., 2020),

leading some investigators to adopt the term ‘psoriatic disease’ to

collectively describe the whole clinical spectrum. The clinical het-

erogeneity of PsA is reflected in the numerous indices used to
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monitor clinical activity and assess response to treatment in PsA

trials and clinical practice (Gialouri & Fragoulis, 2021; Kerschbaumer

et al., 2018).

The pathogenesis of PsA is complex and distinct from that of

rheumatoid arthritis (Merola et al., 2018). In addition to dysfunction

of innate and adaptive immunity, there are, as yet incompletely

understood, contributory roles for barrier, microbiome and meta-

bolic dysfunction, as well as mechanical stress (Schett, Rahman,

et al., 2022). Recognition and understanding of the central role of the

IL‐23/IL‐17 pathway in psoriatic disease (Fragoulis et al., 2016) has

led to the development of multiple effective agents targeting this

pathway, which are now established in clinical practice (Coates,

Soriano, et al., 2022; Gossec et al., 2020). Herein, after briefly

describing the role of IL‐23 in the pathogenesis of PsA, we provide a

narrative review of the current knowledge about anti‐IL‐23 agents

and their place in the management of PsA.

2 | THE IL‐23/IL‐17 AXIS IN PSORIATIC DISEASE

The central pathogenic role of the IL‐23/IL‐17 pathway, and efficacy

of therapies targeting this pathway, in psoriatic disease was first

demonstrated in the skin in psoriasis (Liu et al., 2020). This was

subsequently also confirmed in PsA, with compelling evidence

ranging from genome‐wide association studies (Vecellio et al., 2020),

circulating and tissue cytokine studies and, most importantly, efficacy

in randomized controlled trials (RCTs).

IL‐23, originating from dendritic cells, monocytes and macro-

phages, acts on a plethora of other cells, including Th17, Tγδ, type 3
innate lymphoid cells (ILC3s) and natural killer cells, leading to pro-

duction of IL‐17 and other pro‐inflammatory cytokines and chemo-

kines, such as tumour necrosis factor (TNF), IL‐21 and IL‐22, and
ultimately to the observed clinical phenotype (Fragoulis et al., 2016;

Siebert et al., 2020). IL‐23 is a heterodimer, comprising a unique p19

subunit and a p40 subunit that is shared with IL‐12 (Figure 1).

Engagement of IL‐23 with the IL‐23 receptor (IL‐23R), expressed on a
range of cells, as indicated above, results in signalling, mainly through

janus kinase 2 and TYK2, leading to phosphorylation of signal

transducer and activator of transcription 3 and subsequent expres-

sion of the transcription factor RORγt and production of IL‐17
(Sherlock & Cua, 2021). In this model, IL‐23 is considered to be the

regulator and IL‐17, and other downstream cytokines, the

effector cytokines, although other signalling pathways and models

have been identified in a number of tissues (Pastor‐Fernandez
et al., 2020). The main homoeostatic role of the IL‐23/IL‐17 pathway

appears to be host defence against fungal and bacterial pathogens at

mucosal barriers, as well as regulating barrier function (Gaffen

et al., 2014).

Consistent with this model, IL‐23/IL‐23R appear to be orches-

trators of pathogenesis in PsA, and SpA more generally, being pre-

sent in many anatomical sites affected in these conditions (Schett,

Rahman, et al., 2022). In a landmark paper, Sherlock et al. described,

in a mouse model that T‐cells at the sites of tendon insertion into

bone (entheses) express IL‐23R and respond to systemically

administered IL‐23 to produce IL‐17, IL‐22 and IL‐6, and inflamma-

tory manifestations in these sites (Sherlock et al., 2012). In humans,

myeloid CD14+ cells expressing IL‐23 have recently been identified

in spinal entheses obtained from healthy individuals (Bridgewood

et al., 2019) and IL‐23 has been shown to be present in facet joints of
patients with ankylosing spondylitis (Appel et al., 2013), suggesting

there may be similar process in the entheses in humans.

The initial triggers for excessive IL‐23 production (e.g. mechan-

ical stress causing entheseal microtrauma [Van Mechelen &

Lories, 2016]) and how this mediates inflammation and tissue injury

at remote sites in PsA remain to be elucidated. While the dominant

role of the IL‐23/IL‐17 axis is clear‐cut in the skin in psoriasis, the

pathogenesis in the musculoskeletal compartment in PsA is more

mixed and complex (Belasco et al., 2015). Emerging evidence sug-

gests IL‐23‐activated cells may migrate to sites such as the joints and
entheses in PsA and produce cytokines, like IL‐17 and TNF, that

further facilitate the local inflammatory process (Gracey et al., 2020;

Schett, Rahman, et al., 2022). Along these lines, in a mouse model

overexpressing IL‐23 in the skin, the animals initially developed

psoriatic‐like skin lesions and subsequently also suggestive muscu-

loskeletal features, such as enthesitis, synovitis and dactylitis. Inter-

estingly, these latter manifestations were not due to higher

circulating IL‐23 levels (Chen et al., 2020).

It is increasingly recognised that IL‐17 can be also produced

independently of IL‐23 by some cell sub‐populations, like mucosal‐
associated invariant T cells, spine‐entheseal Tγδ cells (Cuthbert

et al., 2019) and ILC3s (Gracey et al., 2016), or in certain sites, such

as the IL‐23‐independent role of IL‐17A in the regulation of epithelial

permeability in the gut (Lee et al., 2015). Therefore, the effects of the

IL‐23/IL‐17 pathway appear highly cell type and tissue specific.

Furthermore, the impact may also be context specific and vary over

F I GUR E 1 IL‐23 and IL‐12 signal transduction. IL‐23 is a
heterodimer consisting of p19 and p40 subunits. The latter is
shared with IL‐12. IL‐23 mediates its signal mainly through the

(Janus kinase‐signal transducer and activator of transcription) JAK/
STAT pathway. P (in circle): phosphorylation R: receptor
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time. In an animal model of HLA‐B27/Huβ2m transgenic rats, IL‐23
inhibition (with IL‐23R blockade) suppressed arthritis when given

before the onset of disease but not in established disease (van Tok

et al., 2018); in contrast, in the same model, inhibition of IL‐17A was

effective both prophylactically and in established disease (van Tok

et al., 2019). Similar results were reported in a collagen induced

arthritis mouse model in which treatment with anti‐IL‐23 p19 inhi-

bition led to arthritis amelioration only when this was given before

the onset of clinical disease (Cornelissen et al., 2013). This suggests

that IL‐23 may play a key role in the development of these diseases,

although this is difficult to study in humans and remains poorly

understood.

Most importantly, the key role of IL‐23/IL‐17 pathway in the

pathogenesis of psoriatic disease is confirmed by the efficacy of

multiple agents blocking IL‐23 and IL‐17 in psoriasis and subse-

quently also PsA (Ghoreschi et al., 2021).

3 | IL‐23 INHIBITORS FOR THE TREATMENT OF
PSA

There are currently four anti‐IL‐23 agents approved or in the

approval stages for psoriasis and/or PsA. The first agent to reach the

market was ustekinumab, which blocks both IL‐23 and IL‐12 as it

targets their common p40 subunit, while guselkumab, risankizumab

and tildrakizumab are monoclonal antibodies against the p19 subunit

of IL‐23 (summarised in Table 1). Despite positive results in phase 3

studies in psoriasis, the manufacturers (Eli Lilly) of a fourth IL‐23
p19 inhibitor, mirikizumab, discontinued the psoriasis approval

programme for this agent to focus on inflammatory bowel disease

(Blauvelt et al., 2022; Fierce Biotech, 2021, ‘www.fiercebiotech.com/

biotech/lilly‐scraps‐il‐23‐psoriasis‐program‐despite‐phase‐3‐succe
ss‐focuses‐ibd‐race‐against’). Mirikizumab is not discussed further

here.

3.1 | Ustekinumab (IL‐12/23 p40i)

Ustekinumab is a human IgG1 kappa monoclonal antibody and is the

only IL‐12/23 p40 inhibitor approved for psoriasis or PsA. The effi-

cacy of ustekinumab in patients with active PsA was evaluated in the

PSUMMIT phase 3 RCTs. The primary outcome (ACR20 response at

week 24) was achieved more frequently in those who received one of

two ustekinumab doses compared to placebo (PSUMMIT‐1: 42.4%
for 45 mg dose; 49.5% for 90 mg dose; placebo: 22.8%. PSUMMIT‐2:
43.8% combined for both doses; placebo: 20.2%) (Figure 2) (McInnes

et al., 2013; Ritchlin et al., 2014). In PSUMMIT‐2, ustekinumab also

demonstrated efficacy in TNF‐experienced patients compared to

placebo (36.6% vs. 14.5%). The results were maintained through

2 years (Kavanaugh et al., 2015), with integrated data analysis

demonstrating significant reduction of radiographic progression with

ustekinumab in patients with active PsA (Kavanaugh et al., 2014). In

addition to high hurdle responses in cutaneous psoriasis (Griffiths

et al., 2010; Leonardi et al., 2008), ustekinumab, also achieved sec-

ondary endpoints in PsA, suggesting efficacy for the other musculo-

skeletal features, such as enthesitis and dactylitis, in PsA. A small

(n = 47) open‐label RCT (ECLIPSA) of PsA patients with enthesitis

reported better clearance of enthesitis outcomes at week 24 with

ustekinumab compared to those who received TNF‐inhibitors (Araujo
et al., 2019). However, the best therapeutic approach for treating

enthesitis in PsA remains unclear. In the PsABio real‐world multi-

centre observational study, outcomes and persistence at 6‐month
and 1 year were similar for ustekinumab and TNF‐inhibitors in PsA

(Gossec et al., 2022; Smolen et al., 2021).

In psoriasis, ustekinumab demonstrated superior efficacy

compared to etanercept (soluble receptor TNF‐inhibitor) (Griffiths
et al., 2010), but subsequent studies indicated that targeting IL‐23
with p19 inhibition was superior to p40 inhibition in psoriasis

(Gordon et al., 2018), suggesting IL‐12 may have protective effects in

psoriasis. As a result of this and the excellent outcomes with p19

TAB L E 1 IL‐23 targeting drugs approved (or registered for approval) for psoriatic arthritis (PsA)

Generic name
(Trade name) Target Approved or in phase 3 studies Licenced dose for PsA

Ustekinumab

(Stelara)

p40 subunit of IL‐23
and IL‐12

Psoriasis, PsA, Crohn's disease,

ulcerative colitis

SC: 45 mg at weeks 0 and 4, then every 12 weeks.

Phase 3 stage: Dermatomyositis
polymyositis, Vasculitis

If co‐existent severe psoriasis or weight >100 Kg:

recommended dose is 90 mg instead of 45 mg

Guselkumab

(Tremfya)

p19 subunit of IL‐23 Psoriasis, PsA SC: 100 mg at weeks 0 and 4, then every 8 weeks

Phase 3 stage: Crohn's disease,
ulcerative colitis

Risankizumab

(Skyrizi)

p19 subunit of IL‐23 Psoriasis, PsA, Crohn's disease SC: 150 mg at weeks 0 and 4, then every 12 weeks

Phase 3 stage: ulcerative colitis

Tildrakizumab

(Illumetri)

p19 subunit of IL‐23 Psoriasis, PsAa Not yet approved (psoriasis: SC 100–200 mg at weeks

0 and 4, then every 12 weeks)

Abbreviations: mg, milligrammes; PsA, psoriatic arthritis; SC, subcutaneous.
aPre‐registration phase.
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inhibition in psoriasis, p19 inhibition has largely become the

preferred mode of IL‐23 inhibition in dermatology practice.

3.2 | Guselkumab (IL‐23 p19i)

Guselkumab is a fully human IgG1 lambda monoclonal antibody. The

DISCOVER phase 3 studies evaluated the efficacy and safety of

guselkumab in PsA.

In DISCOVER‐2, 741 biologic‐naïve patients with active PsA

(defined by higher entry criteria of ≥5 swollen and ≥5 tender

joints, CRP ≥0.6 mg/dl) were randomized (1:1:1) to receive gusel-

kumab 100 mg every 4 weeks, guselkumab 100 mg every 8 weeks

or placebo (Mease et al., 2020). Significantly more patients treated

with guselkumab achieved the primary ACR20 endpoint at week

24 (64% every 4 weeks, 64% every 8 weeks) than those who

received placebo (33%) (Figure 2). Other secondary endpoints were

also significantly better at week 24 in both guselkumab groups

compared to placebo (Mease et al., 2020). Sustained improvements

and safety were maintained through 2 years (McInnes et al., 2022).

DISCOVER‐1 evaluated a combination of TNF‐experienced and

TNF‐naïve patients. In this study, 381 patients with active PsA

(defined as ≥3 swollen and ≥3 tender joints, C reactive protein

(CRP) level ≥0.3 mg/dL) were randomized (1:1:1) to receive

guselkumab every 4 weeks, guselkumab every 8 weeks or placebo

(Deodhar et al., 2020). The study included 118 (30.9%) participants

who had previously been exposed to one or two TNF‐inhibitors. A
greater proportion of DISCOVER‐1 participants treated with

guselkumab (59.4% for every 4 weeks, 52.0% for every 8 weeks)

achieved the primary ACR20 endpoint at week 24 compared to

those who received placebo (22.2%) (Figure 2) (Deodhar et al.,

2020). Response rates were comparable between TNF‐experienced
and TNF‐naïve patients. The observed ACR20 response rates were

already greater in both guselkumab arms, compared to placebo, by

week 8 of the study. Major secondary endpoints were also

significantly greater in the guselkumab groups compared to

placebo.

Additionally, combined data from DISCOVER‐1 and DISCOVER‐
2 showed that dactylitis at week 24 was resolved in more patients

treated with guselkumab (59%–64%) compared to placebo (42%).

Similar results were observed for resolution of enthesitis (guselku-

mab 45%–50%; placebo 29%) (Mease et al., 2020). Post hoc analysis

of DISCOVER‐1 and DISCOVER‐2 data indicated that baseline

characteristics, including sex, body mass index, PsA duration,

swollen/tender joint counts, CRP level, extent of psoriasis and con-

ventional synthetic disease‐modifying antirheumatic drug (DMARD)

use did not affect the primary or most secondary responses to

guselkumab in these trials (Ritchlin et al., 2022).

The safety profile was comparable between guselkumab‐treated
and placebo‐treated patients in both DISCOVER trials (Deodhar

et al., 2020; Mease et al., 2020).

The subsequent phase 3b COSMOS study specifically evaluated

the efficacy of guselkumab in patients with active PsA (≥3 swollen

and ≥3 tender joints) who were inadequate responders to TNF in-

hibitors (Coates, Gossec, et al., 2022). A total of 285 participants

were randomised 2:1 to guselkumab 100 mg 8 weekly (after a 4‐
week loading regimen) or placebo. Significantly more participants

receiving guselkumab, compared to placebo, achieved the primary

F I GUR E 2 American College of Rheumatology (ACR) 20 response rates in the major phase 3 randomised controlled trials of licenced IL‐23
blocking reagents in psoriatic arthritis (PsA). Percentages of patients achieving ACR20 at week 24, compared to placebo. The ACR20 response
rates cannot be directly compared as they are derived from different studies. mg: milligrammes
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ACR20 outcome at week 24 (44.4% vs. 19.8%, respectively) and key

secondary endpoints, with a favourable efficacy‐safety profile main-

tained through 56 weeks.

Biomarkers collected in a representative subset of participants in

the DISCOVER studies indicated that circulating IL‐17A, IL‐17F and

IL‐22 levels correlated with baseline disease activity in the skin but

not the joints (Sweet et al., 2021). Treatment with guselkumab led to

rapid (week 4) reduction of these cytokine levels, which after

24 weeks of guselkumab treatment achieved levels similar to those

seen in matched healthy controls without PsA, suggesting normal-

isation of IL‐23/IL‐17 effector cytokines with guselkumab treatment.

Interestingly, the reductions in IL‐17A and IL‐17F levels were greater
in patients treated with guselkumab than ustekinumab, despite

similar reductions in CRP levels (Sweet et al., 2021). Furthermore,

guselkumab treatment also led to reductions in serum levels of

collagen degradation biomarkers that are elevated in PsA (Schett,

Loza, et al., 2022)

3.3 | Risankizumab (IL‐23 p19i)

Risankizumab is a humanised IgG1 kappa monoclonal antibody. The

efficacy of risankizumab was evaluated in PsA in the KEEPsAKE

phase 3 RCTs. The KEEPsAKE‐1 study randomised (1:1) 964 biologic‐
naïve patients with active PsA (defined as ≥5 swollen and ≥5 tender

joints, ≥1 erosion or CRP ≥3 mg/L) despite at least one conventional

synthetic DMARD to risankizumab 150 mg or placebo (Kristensen

et al., 2022). At week 24, a greater proportion of participants treated

with risankizumab achieved ACR20 response (57.3%) compared to

those who received placebo (33.5%) (Figure 2). Significant improve-

ments, compared to placebo, were also observed for key secondary

endpoints, including enthesitis, dactylitis, cutaneous psoriasis and nail

disease.

Risankizumab was well tolerated with a similar safety profile to

placebo. The companion KEEPsAKE‐2 trial recruited 444 partici-

pants, including participants (46.5%) who had previous inadequate

response or intolerance to ≤2 biologic therapies (Ostor et al., 2022).

At week 24, significantly more patients treated with risankizumab

(51.3%) achieved the primary ACR20 endpoint compared to those

who received placebo (26.5%). ACR20 rates were similar when only

biologic DMARD‐inadequate responders were compared (risankizu-

mab 45.7% vs. placebo 14.9%).

3.4 | Tildrakizumab (IL‐23 p19i)

Tildrakizumab is a humanised IgG1 kappa monoclonal antibody. A

phase 2b RCT evaluated four doses of tildrakizumab in patients with

active PsA (defined as ≥3 swollen and ≥3 tender joints) (Mease,

Chohan, et al., 2021). At week 24, a higher proportion of participants

treated with any dose of tildrakizumab (71.4%–79.5%) achieved the

primary ACR20 endpoint compared to placebo (50.6%). Response

rates were numerically lower for TNF‐experienced compared to

TNF‐naïve participants, although response patterns were generally

similar. While response rates in the skin were higher in the til-

drakizumab groups, results were mixed for other outcomes, with no

improvement observed in enthesitis or dactylitis scores following any

dose of tildrakizumab. The authors note that relatively low numbers

of patients with these features were included in the study, so the

study may not have been sufficiently powered to detect differences

(Mease, Chohan, et al., 2021).

3.5 | Implications and considerations for PsA
management relating to IL‐23 inhibitors

The development of IL‐23 inhibitors represents a significant advance

in the management of psoriatic disease. While these agents have been

used for longer for the treatment of psoriasis, the p19 inhibitors have

only more recently become available in clinical practice for PsA, so

there is still limited experience and data outside RCTs for PsA. In the

absence of head‐to‐head studies to inform treatment choice, the exact

positioning in PsA of the IL‐23 inhibitors relative to the other biologic
DMARDs remains to be fully established. The updated Group for

Research and Assessment of Psoriasis and Psoriatic Arthritis 2021

treatment recommendations for PsA include strong recommendations

for IL‐23 inhibitors for all domains in PsA, with the exception of

dominant axial disease (Coates, Soriano, et al., 2022); the earlier

European Alliance of Associations for Rheumatology 2019 recom-

mendations predated the approval of the IL‐23 p19 inhibitors but

included the IL‐12/23 p40 inhibitor ustekinumab together with the

other licenced biologic DMARDs for patients with peripheral arthritis

who had an inadequate response to at least one conventional

synthetic DMARD (Gossec et al., 2020).

In clinical practice, patients have heterogeneous and often

complex clinical presentations, with variable involvement of multi-

ple tissue domains and associated comorbidities, making the appli-

cation of treatment guidelines and choice of appropriate biologic

therapy difficult. It should also be noted that the phase 3 RCTs used

for licencing purposes in PsA specifically recruited patients with

active peripheral arthritis, so these participants do not fully repre-

sent the disease spectrum of real‐world patient populations (Van-

dendorpe et al., 2019). In clinical practice, the efficacy of IL‐23
inhibitors across multiple domains in PsA and good safety profile

need to be considered when selecting biologic DMARD class. In

addition to the efficacy of IL‐23 inhibition for peripheral arthritis,

enthesitis and dactylitis described previously, there are other do-

mains that warrant specific consideration when making treatment

decisions (Gialouri et al., 2022).

Patients with PsA may also have inflammatory axial involve-

ment, although the prevalence of this is unclear, reflecting the lack

of agreed definition for what has been termed ‘axial PsA’. Following

the failure of both IL‐23 p19 and p40 inhibition in axial spondy-

loarthritis (Baeten et al., 2018; Deodhar et al., 2019; Siebert

et al., 2019), despite compelling pathophysiological data to support

this strategy, there has been much interest and discussion about

S16 - FRAGOULIS AND SIEBERT



axial PsA. While axial PsA resembles classical axial spondyloarthritis

in many ways, there appear to be demographic, clinical and imaging

differences (Feld et al., 2020; Fragoulis et al., 2022; Jadon

et al., 2017), leading to uncertainty about whether the results from

the ustekinumab and risankizumab studies in axial spondyloarthritis

apply to axial PsA. Post hoc analyses of IL‐23 inhibitor phase 3 RCTs

in PsA have been reported as suggesting that IL‐23 inhibitors may

work for axial involvement in PsA (Helliwell et al., 2020; Mease,

Helliwell, et al., 2021). However, there are issues about how axial

involvement was retrospectively defined and assessed in these

participants who were recruited on the basis of active peripheral

joint disease, with the potential for significant bystander effect

rather than a true direct benefit in the spine (Braun & Land-

ewe, 2022; Siebert & Marzo‐Ortega, 2021). The issue of axial PsA is

currently unresolved and international initiatives are ongoing to

better define the concept of axial PsA (Poddubnyy et al., 2021) to

facilitate robust RCTs to evaluate the efficacy of IL‐23 inhibitors and

other therapies for this. A phase 4 study (STAR) is already underway,

evaluating the efficacy of guselkumab, compared to placebo, in

biologic‐naïve patients with active axial PsA, defined using imaging

(MRI) and clinical (axial and peripheral) criteria (Gladman et al.,

2022).

In terms of extra‐articular manifestations of PsA, the IL‐23 p19

inhibitors have demonstrated impressive high hurdle responses, in

excess of those reported for TNF inhibitors, in psoriasis (Armstrong

et al., 2020; Blauvelt et al., 2017; Sawyer et al., 2019), while there are

also interesting data emerging to suggest potential longer term dif-

ferences between IL‐23 and IL‐17 inhibition in psoriasis, which are

beyond the scope of this review but worth noting (Reich et al., 2019).

In addition to differences between therapeutic classes, including

between the IL‐23 p19 and p40 inhibitors, there also appear to be

emerging differences between the various IL‐23 p19 antibodies with

observed differences in clinical efficacy and treatment persistence in

psoriasis (Yiu et al., 2022). These within class differences have been

postulated to relate to the different molecular attributes of the an-

tibodies. For example, guselkumab (which contains a native Fc region)

has recently been shown to bind CD64+ myeloid cells (Krueger

et al., 2022), which are enriched in psoriatic skin and are the domi-

nant source of IL‐23 (Mehta et al., 2021); in contrast, risankizumab,

which has a mutated Fc region, did not bind CD64 (Krueger

et al., 2022). Similarly, meta‐analysis suggests that tildrakizumab may
be less effective in psoriasis than other IL‐23 p19 inhibitors, which

may relate to its lower binding affinity for p19 (Armstrong

et al., 2020; Ghoreschi et al., 2021; Sawyer et al., 2019). Under-

standing the effects of these molecular differences on efficacy in the

musculoskeletal domains in PsA will be important. Beyond the skin,

the efficacy of ustekinumab (Sands et al., 2019) and the promising

results of p19 inhibitors for the treatment of inflammatory bowel

disease (Parigi et al., 2022; Sewell & Kaser, 2022) are reassuring in

the context of their use in PsA patients with these associated

comorbidities. This contrasts with the negative trial results of IL‐17
inhibitors for active Crohn's disease (Hueber et al., 2012; Targan

et al., 2016).

3.6 | Future directions and conclusions

IL‐23 inhibitors are another important weapon in rheumatologists'

arsenal for the treatment PsA, where there remains much unmet

clinical need. Targeting IL‐23, particularly with p19 inhibitors, ap-

pears to be an effective and safe strategy for multiple clinical do-

mains in PsA, with efficacy on par to that observed for other biologic

DMARDs in the joints and superior to TNF inhibitors for cutaneous

psoriasis. In the absence of robust head‐to‐head RCTs, data emerging
from real‐world experiences of individual IL‐23 p19 inhibitors will

further inform the use of these agents in relation to other biologics in

PsA, while RCTs in axial PsA will be required to address the uncer-

tainty in this domain. Until these data and/or predictive theranostic

biomarkers are available, the choice of biologic therapy for an indi-

vidual with PsA continues to require careful evaluation and consid-

eration of all affected domains, including extra‐articular
manifestations and comorbidities, combined with detailed knowledge

of the efficacy of specific biologic therapies in those domains and an

appreciation of the likely underlying disease pathogenesis.
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