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Abstract: In recent years, different studies have shown in psoriatic arthritis (PsA), the
pathogenetic role of multiple cytokines other than tumor necrosis factor-o, such as inter-
leukin-17 (IL-17), and IL-23 and dysfunction of Janus kinase (JAK)-signal family pathway.
These molecules also represent the target of recently developed biologic (b(DMARDs) and
targeted synthetic disease modifying antirheumatic drugs (DMARDs) (tsDMARDs) currently
investigated in several Phase II and III randomized controlled trials (RCTs). This review
examines the therapeutic efficacy and safety of most recent developed IL-17, IL-23 and JAK
inhibitors and highlights how these new PsA therapies are going to revolutionize the
management of PsA in the next few years. Ongoing RCTs of these molecules in PsA are
also described. Available literature on new anti-IL-17 and anti-IL-23 agents and JAK
inhibitors demonstrates the potential role of these molecules as effective therapeutic strate-
gies across multiple PsA clinical domains, along with an acceptable tolerability and safety
profile, thus expanding the treatment options available for PsA patients. Of note, other
molecules are under investigation, and among those, potential therapeutic strategies seem
to be represented by single antibodies blocking simultaneously two cytokines, the agents
inhibiting mammalian target of rapamycin (mTOR), receptor retinoic acid receptor-related
orphan receptor gamma (RORyt), A3 adenosine receptor (A3 AR), and K* channel voltage
channel inhibitors. Remarkable progress has been made in PsA pharmacotherapy, and novel
bDMARD:s targeting IL17A and tsDMARDs (JAK-inhibitors) represent promising therapies.
More clinical trials are needed to better characterize the efficacy and safety profile of these
therapeutic agents in PsA treatment.

Keywords: bDMARDs, filgotinib, IL-17 inhibitors, IL-23 inhibitors, JAK-inhibitors,
psoriatic arthritis, tofacitinib, tsDMARDs, upadacitinib

Introduction
Psoriatic arthritis (PsA) is a chronic inflammatory arthropathy associated with
psoriasis and/or its familiarity. The disease affects the joints, entheses and periarti-
cular structures, usually with an onset age around the fourth decade equally in men
and women.' PsA induces also non-musculoskeletal inflammatory manifestations,’
involving gut (inflammatory bowel disease) and eyes (uveitis),” > and comorbid-
ities, such as obesity, metabolic syndrome (MetS), diabetes, hypertension, cardio-
vascular (CV) disease, and osteoporosis which impact significantly on patients’
quality of life (QoL).® "

PsA aectiology remains still unknown, but pathogenetic models suggest
a complex interaction between multiple genetic (ie, HLA-B*27 and HLA-C*0602
alleles), biomechanical stress or trauma) and

environmental (ie, infections,
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immunologic factors (ie, T helper lymphocyte subsets),
able to start and sustain underlining PsA inflammatory
mechanisms,'*'

PsA clinical manifestations can be heterogenous, char-
acterized by a predominant axial (psoriatic spondylitis) or
peripheral involvement.'®'” On the basis of the distribu-
tion of peripheral articular involvement, this phenotype
can be distinguished as asymmetric oligoarthritis, periph-
eral polyarthritis, distal interphalangeal (DIP) joint arthri-
tis, and the rare arthritis mutilans’.'® Enthesitis and
dactylitis represent two clinical hallmarks of the disease.
The first one may be observed in up to half of PsA patients
and frequently at lower limbs, mainly involving Achilles
tendon or plantar fascia.'”*® Dactylitis, a painful swelling
of one or more entire fingers, is represented by an extra-
synovial and tenosynovial sheath compartment inflamma-
tion, and can occur in up to 40% of PsA cases.”' %

Joint X-Rays are useful for demonstrating articular
damage and staging damage progression over the times.
Radiological findings are mainly characterized by juxta-
articular erosions, osteolysis phenomena and, mostly in
advanced phases, new bone formation.”>

Imaging techniques, such as Magnetic Resonance
Imaging (MRI) and ultrasound (US) combined with
power Doppler (PD), can be helpful to detect early and
active articular and periarticular inflammatory lesions.>*>*

In the above half of PsA patients, serum inflammatory
markers, such as erythrocyte sedimentation rate (ESR) and
C-reactive protein (CRP) are increased, and usually
Rheumatoid Factor (RF) and anti-citrullinated peptide
antibodies (ACPAs) are negative.**>>

The diagnosis of the disease relies on the presence of
concomitant or past psoriasis and/or familial history of
psoriasis in a first- or second-degree relative, mainly
when combined with inflammatory axial involvement,

dactylitis and enthesitis, and/or peripheral arthritis.>®’

Management and Follow-Up of

Psoriatic Arthritis

The follow-up of the disease can be performed by mea-
sures that evaluate the involvement of skin [namely,
Psoriasis Area Severity Index (PASI) or Body Surface
Area (BSA) and Nail Psoriasis Severity Index (NAPSI)],
axial skeleton [namely, Bath Ankylosing Spondylitis
Disease Activity Index (BASDAI) and Bath Ankylosing
Spondylitis Functional Index (BASFI)], entheseal and
articular involvement (namely, Leeds Dactylitis Index

(LDI), tender entheseal count (TEC), swollen and tender
joints count (SJC and TJC). Other domains such as
patient’s reported outcomes (PROs), QOL and pain should
be evaluated routinely. Combination of single measures
results in several composite indices that evaluate disease
activity, such as the Composite Psoriatic Disease Activity
Index (CPDALI), Psoriatic Arthritis Disease Activity Score
(PASDAS), Disease Activity Index for Psoriatic Arthritis
(DAPSA).**? The contemporaneous achievement of five
of the following seven criteria defines a minimal disease
activity (MDA) status: TIC < 1; SJC < 1; PASI <1 or BSA
< 3%; patient pain visual analog score (VAS) < 15; patient
global disease activity VAS < 20; Health Assessment
Questionnaire Disability Index (HAQ-DI) < 0.5; tender
entheseal points < 1.°°*'  American College of
Rheumatology (ACR) criteria and the Disease Activity
Score for 28 joints (DAS28) represent outcome measures
mostly used in clinical trials.*"**?

The Group for Research and Assessment of Psoriatic
Arthritis (GRAPPA) highlights the key role of early diag-
nosis in order to address quickly an effective therapy.
Further, GRAPPA recommends achieving disease remis-
sion or, alternatively, lowest possible level of disease
activity and improvement of functional status. GRAPPA
suggests initiating a treatment based on clinical domain
involvement (eg, enthesitis, dactylitis, axial disease, per-
ipheral arthritis) by standard and expedited regimens.**

The European League Against Rheumatism (EULAR)
provides an algorithm recommending stepwise therapy
based on disease severity. EULAR recommends cycles of
nonsteroidal anti-inflammatory drugs (NSAIDs) and/or
intraarticular steroid injections, when these are appropri-
ate, to relieve musculoskeletal symptoms. Conventional
synthetic  DMARDs (csDMARDs), first methotrexate
(MTX), or in case of its contraindications sulfasalazine
(SSZ) or leflunomide (LFN), should be reserved for
those with peripheral arthritis and increased serum levels
of ESR and/or CRP. Patients who do not respond to
csDMARDs may be switched to bDMARDs, such as
inhibitors of Tumor Necrosis Factor-a (TNFis) agents or
to anti-IL-17/or anti-IL12/23 agents in case of contraindi-
cation to TNFis.**

The American Academy of Rheumatology (ACR)/
National Psoriasis Foundation (NPF) guidelines recom-
mend the use of anti-TNF agents over csDMARDs and
the Phosphodiesterase-4 inhibitor (PDE4i), apremilast
(APR), for treatment-naive severe patients. csDMARD:s,
apremilast and TNFis are generally recommended over
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biologics other than TNFis.*> bDMARDs monotherapy
should be preferred to combination with csDMARDs,
unless contraindicated.*> For active PsA, despite the treat-
ment with TNFis, a second anti-TNF agent should be
preferred.* In case of adverse events with TNFis or pri-
mary TNFis failure, it is suggested to switch to a non-TNF
bDMARD.* In case of failure to TNFis monotherapy, it is
suggested the use of IL-17 inhibitors over 1L-12/23 inhi-
bitors, or the JAKi, tofacitinib.** In case of failure to IL-17
inhibitors, it is suggested to switch to IL-12/23 inhibitors
rather than to add MTX.* In PsA patients showing
a concomitant IBD, IL-12/23 inhibitors represent valid
therapeutic strategies.*

Similarities and differences between these three sets of
recommendations are summarized in Table 1.

Nonpharmacological therapy, such as physical and
occupational therapy, weight loss, and smoking cessation,
may ameliorate disease.*> It is also clearly important
a multidisciplinary approach to assess comorbidities and
encourage shared decision-making.*?

Overall, bDMARDs are highly effective across all
multiple clinical domains of PsA.***®

In particular, in the last two decades, bDMARDs tar-
geting selectively inflammatory cytokines, such as TNF
[namely, adalimumab (ADA), certolizumab-pegol (CTZ),
etanercept (ETN), golimumab (GOL), and infliximab
(IFX)], interleukin (IL)-12/23, ustekinumab (UST) and
IL-17A, secukinumab (SEC) and ixekizumab (IXE), have
revolutionized therapy in PsA, as they are effective in
improving symptoms and signs and inhibiting radiographic
disease progression. Moreover, bDMARDs are safe if
associated with an appropriate pre-treatment screening
and strict follow-up.** ¢!

In recent years, the tsDMARD, APR, which inhibits
the synthesis of multiple pro-inflammatory cytokines and
modulates the release of anti-inflammatory molecules, has
expanded therapeutic strategies for PsA.>® Of note, more
recently, promising therapies are under investigation in
several phase II and III clinical trials, such as agents
targeting IL-17, IL-23, and the Janus Kinase inhibitors
(JAKis). Inhibitors of the kinase mammalian target of
rapamycin (mTOR), receptor retinoic acid receptor-
related orphan receptor gamma (RORyt) inhibitors,
CF101, a selective agonist with high affinity to the A3
adenosine receptor (A3 AR), and K+ channel voltage
channel inhibitors represent molecules actually in the

early phase of investigation. 62, 63,64

Novel IL-17 Inhibitors

Recently, advances in the role of IL-17 in PsA pathogen-
esis, and especially in the pathogenesis of enthesitis and
dactylitis, have led to the development of therapeutic
agents that target this proinflammatory molecule. Many
evidences have demonstrated the positive effects of SEC
and IXE in PsA. 7> %4

SEC is a recombinant, fully human monoclonal IgG1/
kappa antibody targeting human IL-17A, and its efficacy
and safety have been reported across a series of trials,
FUTURE 1-5.9%

SEC 300 mg and 150 mg have been reported to have
a quite acceptable safety profile and to provide sustained
improvements in signs and symptoms and to inhibit radio-
graphic structural progression in active PsA patients over
time.®®®® IXE, another monoclonal antibody against IL-
17A, is approved for the treatment of PsA.%"' IXE sig-
nificantly improved skin symptoms, health-related QoL
and work productivity in bDMARDs-naive patients with
active PsA.” IXE 80 mg every 2 weeks or every 4 weeks
after a 160-mg starting dose treatment (the latter currently
used in clinical practice) demonstrated sustained efficacy
in key PsA domains.”’

Brodalumab (BRO), a human anti-IL-17 receptor
A (IL-17RA) monoclonal antibody, shows a peculiar
mechanism of action inhibiting not only IL-17A but also
the activity of other members of the IL-17 family, includ-
ing interleukin-17F, interleukin-17A/F, and interleukin-
17E.”% BRO is Food and Drug Administration (FDA)
approved for moderate-to-severe psoriasis treatment, but
not for PsA. BRO, at the dosage of 210 mg subcutaneously
(SC) at weeks 0, 1, 2, and then every 2 weeks, demon-
strated a favorable safety profile and the most frequent
Adverse Events (AEs) are represented by nasopharyngitis,
upper respiratory tract infection, neutrophil count decrease
and headache.®

In a Phase II, randomized, double-blind, placebo-
controlled study (ClinicalTrials.gov number,
NCT01516957) involving 168 PsA patients, BRO (at the
dosage of 140 or 280 mg SC, on day 1 and at week 1, 2,
and then every 2 weeks) significantly improved response
rates among patients at 12 weeks; the primary endpoint,
which was represented by ACR20 response, was achieved
by 37% of the patients receiving BRO 140 mg (p=0.03)
and by 39% of the patients receiving BRO 280 mg
(p=0.02), whilst in the placebo group ACR20 was
achieved by 18% of the patients. Moreover, ACR50
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Table | EULAR 2019, GRAPPA 2015 and ACR/NPF 2018 Recommendations for the Management of PsA: Similarities and Differences

Feature

EULAR 2019 *4

GRAPPA 2015 4

ACR/NPF 2018 *°

Composition of
the
recommendations

committee

Physicians and patients involved in the development process

Rheumatologists and dermatologists involved in the development process

Additional representation of allied health

professionals

Greater
representation of

dermatologists

Relatively few dermatologists involved; patients
in the expert and voting panels and separate
patient panel; allied health professionals involved

in the expert and voting panels

Structure of

recommendations

Flow diagram with caveats

Flow diagrams for each

feature with caveats

Pairwise comparisons

Drugs

Methotrexate

Considered alongside other csDMARDS with no
specific preference, with methotrexate
preferred in those with relevant skin

involvement

Considered alongside
other csDMARDS
with no specific

preference

Generally considered alongside other oral small

molecules

TNF inhibitors

Recommended for use after failure of csDMARDS for predominant

peripheral disease or earlier in predominant axial or entheseal disease

No clear preference given to TNF inhibitors as the first-line bDMARDs

Potential to use as

a first-line therapy,
before csDMARDs, in
patients with severe
active disease

Conditionally recommended first in treatment
naive PsA over oral small molecules
Conditional preference for TNF inhibitors over

other biologics

IL-17

(secukinumab,

Recommended alongside TNF inhibitors

Preferred when there is relevant skin

Ixekizumab data not

Conditionally recommended after TNFi but may be
used earlier in setting of contraindications to TNFi

arthritis and an inadequate response to at least
one ¢sDMARD and at least one bDMARD, or
when a bDMARD is not appropriate

ixekizumab) or patients with severe psoriasis or nail disease.
involvement available
IL 12/23 Recommended alongside TNF inhibitors Conditionally recommended after IL17i except
(ustekinumab) in IBD and in patients who desire less frequent
injections
Apremilast May be considered in patients with mild disease | Recommended for Considered alongside other oral small molecules
and an inadequate response to at least one use after failure
c¢sDMARD, in whom neither a bDMARD nor of csDMARD:s or if
a JAK inhibitor is appropriate c¢sDMARD:s are
contraindicated
Conditionally
recommended
before csDMARD:s in
certain cases
Tofacitinib May be considered in patients with peripheral Not available Recommended after TNFi

response was achieved in 14% of enrolled subjects

whereas in only 4% of subjects belonging to the placebo

group.’? In the open extension study, ACR50 response was

achieved in 33% of patients who continued their participa-
tion in the clinical study and started BRO at the dosage of
280 mg every 2 weeks.’?
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BRO has been also investigated in two recently termi-
nated, double-blind, placebo-controlled, Phase III trials,
AMVISION-1  (NCT02029495) and AMVISION-2
(NCT02024646). These trials enrolled 962 adult patients
with active PsA (=3 SJC and >3 TJC) despite prior cs- and
bDMARDs, randomized to receive placebo, BRO140 mg
or BRO 210 mg every 2 weeks.”*”* In a pooled analysis of
AMVISION-1 and AMVISION-2 trials, at week 24,
a higher rate of patients treated with BRO achieved
ACR20 response, which was the primary endpoints, com-
pared to placebo (210 mg: 55% [95% CI: 48%—61%];
140 mg: 51% [95% CI: 45%—57%]) vs PBO 24% [95%
CI: 19%-30%]; P = 0.0001).”

Another therapeutic approach under investigation in
PsA is represented by the dual neutralization of IL-17A
and IL-17F, by the selective humanized monoclonal anti-
body Bimekizumab (BMK).”®

The BE ACTIVE study (Trial number NCT02969525),
a randomised, double-blind, placebo-controlled phase IIb
trial, in which the primary endpoint was the proportion of
patients with at least ACR50 improvement at week 12 and
which involved 206 patients, showed that BMK was asso-
ciated with significant joint improvement compared with
placebo, with an acceptable safety profile.”® More in par-
ticular, in this trial, patients were randomly assigned
(1:1:1:1:1) to placebo (n: 42), and 41 to each of the four
BMK groups (16 mg BMK, 160 mg BMK, 160 mg BMK
with a one-off 320 mg loading dose, or 320 mg BMK,
administered as subcutaneous injections every 4 weeks).”®
After 12 weeks, patients assigned to the placebo and
16 mg BMK groups were randomly reassigned (1:1) to
either 160 mg or 320 mg BMK, and all other patients
continued their originally assigned dose up to 48
weeks.”® Both BMK doses of 16 mg and 160 mg (with
or without a 320 mg loading dose) were significantly
associated with improvements in ACR50 compared with
placebo, with an acceptable safety profile. Furthermore,
most of AEs were mild or moderate. Serious treatment-
emergent AEs occurred in eight of patients on BMK and
no deaths or cases of inflammatory bowel disecase were
reported.”®

BE COMPLETE"” and BE OPTIMAL’® are two dou-
ble-blind, placebo-controlled, phase III clinical trials, cur-
rently recruiting, aiming at characterizing the clinical
efficacy (ACRS50 response at week 16), safety and toler-
ability of BMK administered SC compared with placebo
(both trials) and with ADA (only BE OPTIMAL),
respectively.

At present, research is also focusing on strategies
IL-17A° and TNF-a with
a single antibody. This is the case of ABT-122
(Remtolumab), a TNF-a and IL-17A-targeted dual vari-
able domain IgGlantibody. This drug has been investi-

blocking simultaneously

gated in a 12-week double-blind, parallel-group Phase II
study involving 240 PsA active patients who have an
inadequate response to MTX. The primary endpoint was
represented by ACR20 response.”’ In this trial, PsA
patients were randomized to receive ABT-122 (120 or
240 mg every week), ADA (40 mg every other week), or
placebo. This study showed that ABT-122 had an efficacy
and safety profile that was comparable to, and not differ-
entiated from, ADA over a 12-week treatment course in
PsA patients. In particular, ABT-122 demonstrated to be
superior to placebo but not superior to ADA regarding
ACR20 response (primary endpoint). Nevertheless, ABT-
122 was superior to Adalimumab regarding ACR50/70
and PASI75 responses for the 240 mg dosage, while
other secondary endpoints such as low disease activity or
clinical remission based on DAS28, CRP and PASI90
responses were similar for ABT-122 both at 120 and
240 mg every week as compared to ADA.”® Frequencies
of treatment-emergent AEs, including infections, were
similar across all treatment groups. No serious infections
or systemic hypersensitivity reactions were reported with
ABT-122.7° Main data derived from Phase III RCTs of
anti-IL-17 agents under investigation in PsA are reported
in Table 2.

IL-23 Inhibitors

In recent years, erosive and osteoproductive phenomena
and bone remodeling in PsA, sustained by multiple cyto-
kines, but mainly by the interplay between IL-23 and IL-
17, have represented a main research focus in Psoriatic
Disease (PsD).>:¢27¢4

Several evidences have reported the key role of the
proinflammatory cytokine, IL-23, a member of the IL-12
family, in PsD pathogenesis. IL-23 is a heterodimer com-
posed of two combined subunits, p40, which is shared by
IL-23 and IL-12, and p19, which is shared by IL-23 and
IL-39. IL-23 drives the expansion and function of patho-
genic Th-17 cells. Overexpression of 1L-23 and conse-
quent overproduction of Thl7 cytokines (IL-17 and
IL-22) mediate the development of psoriatic plaque,
synovitis, joint erosion, enthesitis and new bone forma-
tion. IL-23 represents a therapeutic target in PsA and
UST, an antibody against p40 subunit has been the first
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Table 2 Main Data Derived from Phase |l Randomized Controlled Trials of New Anti-Interleukin (IL)-17 Agents Under Investigation

in Psoriatic Arthritis

RCT;
Clinicaltrials.
Gov Number

Patients Randomized (n)

Study Design

Primary Outcome Results

TNFi.

with a one-off 320 mg loading dose, or
320 mg bimekizumab every 4 weeks.
After 12 weeks, patients assigned to the
placebo and 16 mg BMK groups were
randomly reassigned to either 160 mg or
320 mg BMK.

[Reference]
AMVISION 1; 478 with active PsA (= 3 SJC | Randomization to BRO 140 or 210 mg or At week 24, an higher rate of patients
NCT020294957*7® | and = 3 TJC) despite prior | placebo; PBO patients were switched to treated with BRO achieved ACR20
cs- and bDMARD:s. BRO 210 mg at Wk 24 with early escape compared to placebo (210 mg: 55% [95% Cl:
possible from Week 16 48-61%]; 140 mg: 51% [95% Cl: 45-57%]) vs
PBO (24% [95% Cl: 19-30%]; both P:
0.0001).
AMVISION 2; 484 PsA patients with active | Randomization to BRO 140 or 210 mg or At week 24, an higher rate of patients
NCT02024646”>7> | PsA (23 SJCand = 3 TJC) | placebo; PBO patients were switched to treated with BRO achieved ACR20
despite prior cs- and BRO 210 mg at Week 24 with early escape | compared to placebo (210 mg: 55% [95% CI:
bDMARD:s. possible from Wk 6. 48-61%]; 140 mg: 51% [95% Cl: 45-57%]) vs
PBO (24% [95% Cl: 19-30%]; both P:
0.0001).
BE ACTIVE; 206 PsA patients with active | Randomly assigned (I:1:1:1:1) to placebo, At week 12, BMK at the doses of 16 mg and
NCT029695257 PsA despite exposure to one | 16 mg BMK, 160 mg BMK, 160 mg BMK 160 mg (with or without a 320 mg loading

dose) was associated with significant
improvements in ACR50 compared with

placebo, with an acceptable safety profile.

BE COMPLETE;
NCT0389658177

390 active PsA with a history
of inadequate response to or
intolerance to at least one
bDMARD.

Randomization to BMK or placebo; 16

weeks.

No results posted; Primary outcome: ACR

50 response at Week 6.

BE OPTIMAL;
NCT0389520378

840 patients with active PsA.

Randomization to BMK or ADA or placebo;

16 weeks.

No results posted; Primary outcome: ACR

50 response at Week 6.

Abbreviations: ACR, American College of Rheumatology; ADA, adalimumab; APR, apremilast; bDMARDs, biologic disease modifying anti rheumatic drugs; BRO,
brodalumab; BMK, bimekizumab; CRP, C-reactive protein; csDMARDs, conventional synthetic disease modifying anti rheumatic drugs; NSAIDs, nonsteroidal anti-
inflammatory drugs; PBO, placebo; PsA, psoriatic arthritis; RCT, randomized controlled trials; TNFi, TNF inhibitor.

bDMARD targeting this cytokine approved for PsA
treatment,>>-03-0480

More recently, three new antibodies against the p19
subunit of IL-23, Guselkumab (GSK), Tildrakizumab
(TIL) and Risankizumab (RSK), have been developed.
These bDMARDs have been approved by FDA for mod-
erate-to-severe plaque psoriasis and they are now under
investigation in phase II/IIl RCTs for PsA >%03:6480

In a recent randomised, double-blind, placebo-
controlled, Phase 2a clinical trial (ClinicalTrials.gov regis-
tration number: NCT02319759) involving 149 patients
with active PsA (=3 TJC and >3 SJC) and plaque psoriasis
(at least 3% BSA), who had an inadequate response or

intolerance to standard treatments, GSK significantly

improved signs and symptoms of PsA as compared with
placebo with regard with the primary endpoint which was
represented by the ACR20 response and was well tolerated
during 44 weeks of treatment.®’ In this study, 100 patients
were randomized to GSK and 49 to placebo (2:1). Thirty-
five percent of patients in placebo group and 10% of
patients in GSK group were eligible for an early escape
to the anti-IL12/23 antibody, UST, at week 16. Twenty
nine (59%) of 49 patients in the placebo group crossed
over and received GSK at week 24.®' Six percent of 49
patients in the placebo group, 3% of 29 patients who
crossed over from placebo to GSK, and 6% of 100 patients
in the GSK group discontinued study treatment before
week 44.%' Fifty-eight percent of 100 patients in the
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GSK group and 18% of 49 patients in the placebo group
achieved an ACR20 response at week 24 (percentage
39.7% [95% CI 25.3-54.1]; p<0-0001).
Between week 0 and week 24, 36% of patients in the

difference

GSK group and 33% of 49 patients in placebo group
reported at least one adverse event. For both groups, the
most frequent adverse event was infection. The prevalence
of adverse events between week 0 and week 56 in GSK-
treated patients (51 [40%] of 129) indicated no dispropor-
tional increase with longer GSK exposure. No deaths
occurred.®!

Additional two phase III clinical trials, DISCOVER-1
(ClinicalTrials.gov Number Registration: NCT03162796)
and DISCOVER-2 (ClinicalTrials.gov Number Registration:
NCT03158285), have focused their attention on GSK efficacy
and safety in PsA %%

In DISCOVER-1, which involved patients who were
either biologic-naive or have been previously treated with
up to two TNFis, the improvement in peripheral arthritis at
week 24 was significantly higher among patients on GSK
than among those on placebo.** DISCOVER-1 is
double-blind,
controlled, Phase 3 clinical trial that enrolled adult patients
with active PsA (=3 SJC and >3 TJC; and CRP >0.3 mg/dL)
despite treatment. The 381 patients enrolled in DISCOVER-
1 were randomly assigned to subcutanecous GSK 100 mg

a  multicenter, randomized, placebo-

every 4 weeks, GSK 100 mg at weeks 0, 4, then every 8
weeks, or matching placebo. The primary endpoint was
ACR20 at week 24. Significant greater proportions of
patients achieved an ACR20 response at week 24 (primary
outcome) in the GSK group than in the placebo group with
percentage differences versus placebo of 37% (95% CI
26-48) for the GSK every 4 weeks group and 30% (19-41)
for the GSK every 8 weeks group (both p<0.0001).%*

DISCOVER-2, which enrolled 741 patients, was larger
than DISCOVER-1, involved only patients bDMARDs —
naive and compared the treatment with GSK with placebo
with regard to the primary endpoint which was represented
by ACR20 response. The results of DISCOVER-2 are quite
promising. In particular, a significantly greater proportions
of patients on GSK every 4 weeks (156 [64%] of 245 [95%
CI 57-70]) and every 8 weeks (159 [64%] of 248 [58-70])
achieved an ACR20 response at week 24 than in the pla-
cebo group (81 [33%] of 246 [27-39]) (percentage differ-
ences vs placebo 31% [95% CI 22-39]).%}

At present, a GSK Phase 3b clinical study in PsA
patients with inadequate response to TNFis (COSMOS)
is enrolling (ClinicalTrials.gov: NCT03796858).%* The

study comprises two arms: 1) experimental Group 1, in
which participants will receive GSK 100 mg SC injection
at Weeks 0, 4, 12, 20, 28, 36, and 44 and placebo SC at
Week 24. At Week 16, participants who meet the early
escape criteria and receive placebo at Week 16 will be
treated with GSK at Week 20, and then GSK every 8
weeks (q8w); 2) Experimental Group 2 in which partici-
pants will receive placebo SC injection at Weeks 0, 4, 12,
and 20, and will crossover to receive GSK 100 mg SC
injection at Weeks 24, 28, 36, and 44. At Week 16,
participants who meet the early escape criteria and receive
GSK at Week 16 will be treated with GSK at week 20,
then GSK every 8 weeks.* The study will evaluate as
primary outcome measure the percentage of participants
who achieve an ACR 20 Response at Week 24; secondary
outcome measures are: change from baseline in Health
Assessment Questionnaire-Disability Index (HAQ-DI)
Score at Week 24; percentage of participants who achieve
an ACR 50 response at week 24; change from baseline in
36-Item Short Form Health Survey (SF-36) physical com-
ponent summary (PCS) score at Week 24.%

Another anti-interleukin-23p19 monoclonal antibody,
Tildrakizumab (TIL) (SUNPG1623), is now going through
a Phase 2b (ClinicalTrials.gov: NCT02980692)%° and/or
phase III trials in order to assess its efficacy (ACR 20
response at Week 24) and safety in subjects with active PsA
naive (INSPIRE 2; ClinicalTrials.gov: NCT04314531)% or
with prior exposure to anti-TNF agents (INSPIRE 1;
ClinicalTrials.gov: NCT04314544).%

The anti-IL-23 humanized IgG1 monoclonal antibody,
Risankizumab (RZB), is under investigation for PsA treat-
ment in two Phase 3, randomized, double-blind, studies,
KEEPsAKE 1 (ClinicalTrials.gov: NCT03675308) and
KEEPsAKE 2 (ClinicalTrials.gov: NCT03671148). These
will evaluate safety and efficacy of RZB in subjects with
active PsA with history of inadequate response to or intol-
erance to at least one csDMARDs and bDMARDS,
respectively, and the primary outcome will be an ACR20
response at week 24555

Some of the results on RZB are already available.
Indeed, data from a double-blind, parallel-design, dose-
ranging Phase 2 study in 185 patients with active PsA
have showed the achievement of ACR20 response at
Week 16 (primary endpoint) in the groups of patients
treated with RZB at different dosages (RZB 150 mg at
weeks 0, 4, 8, 12, and 16 [Arm 1], 150 mg at weeks 0, 4,
and 16 [Arm 2], 150 mg at weeks 0 and 12 [Arm 3], 75 mg
single dose at weeks 0 [Arm 4]) when compared with
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placebo (PBO, Arm 5). Furthermore, RZB-treated patients
(pooled across all RZB arms) showed evidence for inhibi-

IL-23 inhibitors show some advantages over the IL-17
inhibitors represented by IL-17 upstream deactivation,
tion of radiographic progression. RZB was well tolerated  leading to reduction of downstream pro-inflammatory cas-
cades, and reduction of candidiasis risk.®***"*% Main
data derived from Phase III RCTs of anti-IL-17 agents

under investigation in PsA are reported in Table 3.

with no new or unexpected safety findings; the most com-
mon AE was infection but no cases of tuberculosis (TB)

were reported.”’

Table 3 Main Data Derived from Phase Illl Randomized Controlled Trials of Anti-Interleukin (IL)-23 Agents Under Investigation in
Psoriatic Arthritis

RCT;
Clinicaltrials.
Gov Number

[Reference]

Patients Randomized (n)

Study Design

Primary Outcome Results

DISCOVER I;
NCT03162796%2

38| active PsA patients despite
previous csDMARDs, APR,
and/or NSAIDs.

Participants may have been
previously treated with up to 2
anti-TNF

Randomization to GSK 100 mg every 4
weeks, or 100mg every 8 weeks, or placebo;
patients on placebo shifted to GSK every 8
weeks at 24 weeks.

ACR20 response rates at week 24 were
significantly higher among patients treated
with GSK every 4 weeks or every 8 weeks
than among those given placebo, at 59% and
52% versus 22%, respectively, with
percentage differences versus placebo of
37% (95% CI 26—48) for the every 4 weeks
group and 30% (19-41) for the every 8
weeks group (both p<0.0001).

DISCOVER 2;
NCT03158285%

741 active PsA patients despite
previous csDMARD, APR, and/
or NSAIDs.

Randomization to GSK 100mg every 4
weeks (n=246), or 100mg every 8 weeks
(n=248), or placebo (n=247).

Significantly greater proportions of patients
in the GSK every 4 weeks group (156 [64%]
of 245 [95% CI 57-70]) and every 8 weeks
group (159 [64%] of 248 [58-70]) than in
the placebo group (81 [33%] of 246 [27-39])
achieved an ACR20 response at week 24
(percentage differences vs placebo 31%
[95% CI 22-39] for the every 4 weeks group
and 31% [23—40] for the every 8 weeks
group; both p<0.0001).

NCT043 14544%

a prior exposure to TNFis.

COSMOS; 285 active PsA patients with an | Randomization to GSK 100mg every 8 No results posted. Primary endpoint:
NCT03796858% Inadequate response to TNFis. | weeks, or placebo. ACR20 at 24 weeks.
INSPIRE [ 472 active PsA patients with Randomization to TIL or placebo. No results posted. Primary endpoint:

ACR20 at 24 weeks.

INSPIRE 2;
NCT043145318%¢

292 anti-TNF naive subjects
with active PsA.

Randomization to TIL or placebo.

No results posted. Primary endpoint:
ACR20 at 24 weeks.

NCT03671148°5°

a history of inadequate
response to or intolerance to
at least one bDMARD.

KEEPsAKE I[; 964 active PsA who have Randomization to RZB or placebo. No results posted. Primary endpoint:
NCT03675308%% | a history of inadequate ACR20 at 24 weeks.

response to or intolerance to

at least one csDMARD.
KEEPsAKE 2; 429 active PsA who have Randomization to RZB or placebo. No results posted. Primary endpoint:

ACR20 at 24 weeks.

Abbreviations: ACR, American College of Rheumatology; ADA, adalimumab; APR, apremilast; bDMARD:s, biologic disease modifying anti rheumatic drugs; CRP, C-reactive
protein; csbDMARDs, conventional synthetic disease modifying anti rheumatic drugs; GSK, Guselkumab; NSAIDs, nonsteroidal anti-inflammatory drugs; PBO, placebo; PsA,
psoriatic arthritis; RCT, randomized controlled trials; RZB, Risankizumab; TIL, Tildrakizumab; TNFi, TNF inhibitor.
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JAK Inhibitors

The activation of genes codifying for pro-inflammatory
cytokines involved in PsA pathogenesis, such as TNFa,
IL1B, IL-6, IL-23, and IL-17, is mediated by JAK/signal
transducers (JAK1-3 and tyrosine kinase 2, TYK2) and
Signal Transducers and Activators of Transcription 1-5a/
b, 6 (STAT1-5a/b, 6) intracellular pathways.”'**

The tyrosine kinases belonging to JAK family include
four members: JAK1, JAK2, JAK3 and tyrosine kinase 2
(TYK2).”>'! In this context, JAK-inhibitors (JAKi),
some of them already approved for the treatment of
Rheumatoid Arthritis, are emerging as promising thera-
peutic strategies for PsA, by targeting all JAKs or different
JAK combinations.”>'%!

Tofacitinib is an oral inhibitor of JAK1 and JAK-3,
approved at the dosage of 5 mg twice daily (BID), in
combination with MTX for moderate-to-severe active PsA
in adults who had inadequate response or intolerance to
csDMARDs.'"*!' This drug is characterized by several
advantages, mainly represented by a fast onset of action,
oral administration, and short half-life. Reduction of dosage
at 5 mg once a day is recommended in subjects with
moderate or severe renal and hepatic impairment and in
patients on drugs inhibiting CYP2C19 and/or CYP3A4.'*

In PsA, the efficacy and safety of tofacitinib were
assessed for the first time by a Japanese 52-week RCT
(clinicaltrials.gov NCT01519089).'% This study enrolled
94 adult patients with moderate-to-severe PsA (n=12) and/
or psoriasis patients (n=87), which were randomized to
receive tofacitinib 5 or 10 mg BID for initial 16 weeks.'*’
The primary endpoint for patients with PsA was ACR20
response. At week 16, all patients received open-label tofa-
citinib 10 mg BID for 4 weeks, and then to week 52, tofaci-
tinib dosage was adjusted to 5 or 10 mg BID.'® Tofacitinib
showed efficacy in achieving ACR20 response in all the
enrolled subjects. Furthermore, 75% and 87.5% of the
patients on tofacitinib 5 mg and 10 mg BID achieved
ACRS50, respectively, and 50% and 62.5% of the patients
on tofacitinib 5 mg and 10 mg BID achieved ACR 70
response. '

Efficacy and safety of tofacitinib have been evaluated
in other two randomized, multicentric, double-blind, pla-
cebo-controlled phase III clinical trials, which enrolled
800 adult patients with active PsA and either an inade-
quate response to >1 ¢sDMARD and TNFis-naive (Oral
Psoriatic Arthritis trial (OPAL) Broaden) (ClinicalTrials.
Gov: NCT01877668); or had an inadequate response to >1

TNFi (Oral Psoriatic Arthritis trial (OPAL) Beyond)
(ClinicalTrials. Gov: NCT01882439).'°%:197

In both trials, primary end-points were the percentage
of patients with improvement in ACR20 and the change
from baseline score in the HAQ-DI (scores range from 0 to
3, with higher scores indicating greater disability) at
3-month follow-up compared to placebo.'*®'"?

In the OPAL Broaden program PsA patients (n:422) were
randomized to receive tofacitinib 5 mg BID (n = 107),
tofacitinib 10 mg BID (n = 104), ADA 40 mg once every 2
weeks (n = 106), and placebo. At month 3, all patients on
placebo were treated with tofacitinib 5 mg or 10 mg BID.'*
A significantly higher ACR20 response rate was observed in
patients on tofacitinib (tofacitinib 5 mg: 50%; tofacitinib
10 mg: 61%) when compared with placebo (placebo:
33%).'"% At month 3, the patients on tofacitinib 5 mg or
10 mg BID showed also a significantly higher response rate
versus placebo with regard to ACRS50 (tofacitinib 5 mg: 28%;
tofacitinib: 10 mg 40%; and placebo: 10%) and ACR70
(tofacitinib 5 mg: 17%; tofacitinib 10 mg: 14%; and placebo:
5%) (P<0.05)."° Of note, patients on tofacitinib showed an
early improvement (2 weeks) from baseline in ACR20
response.'* Also, the other primary endpoint (change from
baseline in Health Assessment Questionnaire-Disability
Index (HAQ-DI)) at month 3 showed significant improve-
ment in patients on tofacitinib 5 or 10 mg BID vs placebo
(tofacitinib 5 mg —0.35, tofacitinib 10 mg —0.40 and placebo
—0.18 with p<0.05)."°® Furthermore, at month 3, a significant
greater proportion of patients on tofacitinib achieved PASI75
response when compared to placebo.'% Significant improve-
ments in HAQ-DI, TJC, SJC, psoriasis, enthesitis and dacty-
litis were observed for tofacitinib 5 or 10 mg BID at month 3
compared to placebo and these beneficial effects lasted up to
6 months.'® Furthermore, results from an OPAL Broaden
sub-analysis demonstrated that, at Month 3, patients receiv-
ing tofacitinib 5 mg BID and 10 mg BID have significant
improvements in patient-reported outcomes (PROs), fatigue
and QoL when compared with placebo (p<0.05)."” Two
OPAL Broaden post-hoc analysis showed positive effects
of tofacitinib on radiographic outcomes, with mean changes
from baseline through month 12 in erosion and joint space
narrowing scores, as evaluated by van der Heijde-modified
total Sharp score (mTSS).""® Furthermore, at month 12,
>90% of the patients on tofacitinib met the criteria for articu-
lar radiographic non-progression in the joints. Nevertheless,
minimal changes in radiographic outcomes regardless of
CRP levels were observed.'"!

Journal of Experimental Pharmacology 2020:12

submit your manuscript

495

Dove


http://www.dovepress.com
http://www.dovepress.com

Navarini et al

Dove

The OPAL Beyond trial enrolled 394 patients which
were randomized to receive tofacitinib 5 mg BID (132
patients), tofacitinib 10 mg BID (132 patients), and pla-
cebo (131 patients), the latter group then shifting to tofa-
citinib either 5 mg (66 patients) or 10 mg BID (65
patients) at month 3.'°” At month 3, a significant higher
proportion of patient achieving ACR 20 response and
favourable mean changes from baseline in HAQ-DI scores
(primary outcomes) were observed, when both the tofaci-
tinib groups were compared with the placebo one.'”” As in
the OPAL Broaden trial, also in the OPAL Beyond study,
early improvement (2 weeks) from baseline in ACR20
response was demonstrated in patients on tofacitinib.'®”

Further, OPAL Balance (ClinicalTrials.gov identifier:
NCT01976364), a long-term extension (LTE) study for
assessing the long-term use of tofacitinib in 686 PsA
Patients from OPAL Broaden and OPAL Beyond showed
that its efficacy is maintained over time (30 months).''?

With regard to tofacitinib safety, the majority of AEs are
mild-moderate and the most common are nasopharyngitis,
upper respiratory tract infection, headache and gastrointest-
inal disorders (diarrhoea, nausea, vomiting, constipation). In
OPAL Balance, the incidence rate for specific AEs were: all
(non-serious and serious) herpes zoster, 1.7; serious infec-
tions, 0.9; opportunistic infections, 0.3 (all disseminated/
multi-dermatomal herpes zoster); malignancies excluding
non-melanoma skin cancer (NMSC), 0.8; NMSC, 1.0;
major adverse cardiovascular events, 0.3; pulmonary embo-
lisms, 0.1; and arterial thromboembolisms, 0.4.'"?

Other JAKis are currently under investigation in phase
2 or phase 3 RCTs in PsA. For several of those, such as the
oral JAK inhibitor with selectivity for JAKI1, filgotinib,
some data are already available.'"

EQUATOR is the first randomized, double-blind, pla-
cebo-controlled phase II trial to investigate filgotinib in
PsA as compared with placebo with regard to ACR20
(primary endpoint)."'? This study explored efficacy and
safety in 131 adult PsA patients with >5 SJC and >5
TJC and insufficient response or intolerance to at least
one csDMARD. These patients were randomized to filgo-
tinib 200 mg (n: 65) or placebo (n: 66) orally once daily
for 16 weeks (stratified by concomitant csDMARDs and
previous TNFis therapy).'"” Data from EQUATOR
demonstrated an improvement of disease activity, physical
functioning, fatigue and pain, in PSA subjects on filgotinib
200 mg once-daily compared to placebo. Particularly, 80%
of patients on filgotinib and 33% on placebo achieved
ACR20 at week 16 (treatment difference 47%, p <

0.0001). ACR50 and ACR70 responses at Week 16 were
also significantly higher for patients receiving filgotinib
compared to patients treated with placebo. The study also
found greater improvement of peripheral arthritis, enthesi-
tis and psoriasis as measured by MDA and PASI 75, and
showed significant improvements in psoriatic arthritis-
related pain intensity at week 1 and in HAQ-DI at week
2 (105).'" Ninety-two percent of patients in the filgotinib
group completed the study. Filgotinib proved to be accep-
tably safe with at least one AE, mainly represented by
nasopharyngitis and headache, occurring in 57% of treated
patients, without statistical significance in comparison
with the placebo group (AEs frequency: 59%).'"
Efficacy (primary endpoint: ACR20 response at Week
12) and safety of filgotinib at the dosage of 100 mg and
200 mg is currently under investigation in PENGUIN Phase
3 program in about 1400 active PsA patients both naive to
bDMARDs (PENGUIN 1)''* or who have an inadequate
response or are intolerant to bDMARDs (PENGUIN 2).M15
Upadacitinib, (UPA), another JAK1 inhibitor approved
by FDA for treatment of Rheumatoid Arthritis (RA), is
under investigation in two PsA Phase III RCTs. The first
trial (SELECT-PsA 1) compares the efficacy and safety of
upadacitinib with placebo and ADA in 1705 adult patients
with active PsA who have had an inadequate response to at
least 1 csDMARDs;''*!"” the second one (SELECT-PsA
2) compares upadacitinib to placebo in 641 PsA patients
with inadequate response to at least one bDMARD.''®11?
Preliminary results from the SELECT-1 cohort showed
that from Week 2 of treatment UPA 15 mg or 30 mg once
daily showed efficacy in improving articular symptoms,
psoriasis, physical function, pain, and fatigue and in inhibit-
ing radiographic progression. At Week 12, UPA 15 mg or
30 mg once daily were non-inferior to ADA with regard to
ACR20 response, whilst UPA 30 mg showed its superiority
as compared with ADA. Greater percentages of patients
treated with UPA as compared with patients treated with
placebo achieved stringent measures of disease control
(such as MDA, ACR50 and ACR70 responses).”‘g’117
In SELECT-2 cohort, UPA 15 mg and UPA 30 mg
demonstrated significant improvements across different
PsA domains including joint and skin signs and symptoms
as compared with placebo at week 24, with an interesting
improvement starting from Week 2. A greater percentage of
patients treated with UPA achieved MDA and ACR50 and
ACRT70 responses. In SELECT-PsA1 and 2 programs, the
incidence of serious infections and cardiovascular events

seems to be lower in patients treated with UPSA."'7'"?
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There are other tsDMARDs under investigation for
PsA treatment. BMS-986165 is an oral agent blocking
a nonreceptor tyrosine kinase 2 (TYK2) with high selec-
tivity, modulating IL-12, IL-23, and type I IFNs immune-

inflammatory response.'?%"'2

A trial with BMS-986165 is ongoing for evaluating the
safety and efficacy of two different dosages of this mole-

cule compared with placebo in active PsA patients.'*?
Main data derived from Phase III RCTs of JAKis under
investigation in PsA are reported in Table 4.

Table 4 Main Data Derived from Phase lll Randomized Controlled Trials of JAK Inhibitors Under Investigation in Psoriatic Arthritis

RCT;
Clinicaltrials.
Gov Number

[Reference]

Patients Randomized(n)

Study Design

Primary Outcome Results

Phase Il RCT;
NCTO01519089'%

94 patients with moderate-to-
severe PsA (n=12) and/or
plaque psoriasis patients
(n=87).

Randomization to tofacitinib 5 or 10 mg BID
or PBO.

Tofacitinib was reported effective in
achieving ACR20 at week 16.

OPAL Broaden;
NCTO01877668'%

422 PsA patients who had an
inadequate response to
csDMARDs and TNFis naive.

Randomization to tofacitinib 5 mg BID (n =
107), tofacitinib 10 mg BID (n = 104), ADA
40 mg once every 2 weeks (n = 106), and
placebo. At month 3, tofacitinib either 5 mg
or 10 mg BID was given to all patients on
PBO.

The rates of ACR20 response were
significantly higher at month 3 in patients
treated with tofacitinib as compared with
PBO.

OPAL Beyond;
NCT01882439'%7

394 PsA patients who had an
inadequate response to at

least one TNFi.

Randomization to tofacitinib 5 mg BID (132
patients), tofacitinib 10 mg BID (132
patients), and placebo (131 patients).
Patients on placebo shifted to tofacitinib
either 5 mg (66 patients) or 10 mg BID (65
patients) at month 3.

The rates of ACR20 response were
significantly higher at month 3 in patients
treated with tofacitinib as compared with
PBO.

PENGUIN I;
NCTO04115748''*

1001 patients with active PsA
naive to bDMARD:s.

Randomization to filgotinib 100 or 200 mg
daily, or ADA 40 mg once every 2 weeks, or
PBO.

No results available. Primary outcome
ACR20 at 12 weeks.

PENGUIN 2;
NCTO04115839''®

390 PsA patients who had an
inadequate response or are
intolerant to bDMARD:s.

Randomization to filgotinib 100 mg or
200mg daily, or placebo.

No results available. Primary outcome
ACR20 at 12 weeks.

SELECT-PsA I;
NCT03104400'"7

1705 patients with active PsA
naive to bDMARDs, who have
an inadequate response to
csDMARD:s.

Randomization to UPA 15 or 30 mg daily, or
ADA 40 mg once every 2 weeks, or PBO.

UPA achieved noninferiority compared with
ADA and statistically significant ACR
responses at week |2 vs placebo (ACR20
rates were 70.6% with UPAIS and 78.5%
with UPA30 vs 36.2% with PBO (p < 0.001
for UPA15/30 vs PBO) and 65.0% with ADA
(non-inferiority, p < 0.001 for UPA15/30 vs
ADA; superiority, p < 0.001 for UPA30 vs
ADA).

SELECT-PsA 2;
NCT03104374.'"°

641 with moderately to
severely active PsA who have
an inadequate response to
bDMARD:s.

Randomization to UPA 15 mg or 30 mg
daily, or PBO; ACR20 at 12 weeks

UPA |15 or 30mg had statistically significant
ACR responses at week 12 vs PBO (56.9%
and 63.8% vs 24.1%; p < 0.0001 for both

comparisons).

Abbreviations: ACR, American College of Rheumatology; ADA, adalimumab; bDMARD:s, biologic disease modifying anti rheumatic drugs; BID, twice daily; CRP, C-reactive
protein; csDMARDs, conventional synthetic disease modifying anti rheumatic drugs; NSAIDs, nonsteroidal anti-inflammatory drugs; PBO, placebo; PsA, psoriatic arthritis;
RCT, randomized controlled trials; TNFi, TNF inhibitor; UPA, upadacitinib.
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Other Investigational Molecules
Recently, the kinase mammalian target of rapamycin
(mTOR), which is regulated by several growth factors
(such as nerve growth factor (NGF) and platelet-derived
growth factor (PDGF)) and cytokines (IL-17 and IL-22)
has emerged as a key contributor in the control of psoriatic
epidermal and synovial homeostasis.®%!'?4~127

The inhibition of mTOR signaling pathway by blocking
the upstream dual kinases of the signaling pathway, protein
kinase B (AKT) or phosphatidylinositol 3-kinase (PI13K), has
been suggested as a potential therapy for PsD. 51247127

Furthermore, the nuclear receptor retinoic acid recep-
tor-related orphan receptor gamma (RORy or RORc) is
a key transcription factor for the pro-inflammatory cyto-
kines’ synthesis, including IL-17.'2%'%°

A RORyt inhibitor, VTP-43742, is currently under
investigation in a Phase II trial for psoriasis and seems
a promising therapeutic strategy for psoriasis and PsA.'*°

The Gi protein-associated receptor A3 adenosine
receptor (A3AR), over-expressed in inflammatory cells
and involved in the regulation of mitogen-activated protein
kinase (MAPK) pathways, represents a potential therapeu-
tic target for the treatment of PsA.'>!

In particular, CF101, a selective agonist with high affinity
to the A3AR, has been found to be safe and well-tolerated in
all preclinical and human clinical studies and showed pro-
mising results in PsO and RA. 1327134 potagsium (K+) channel
voltage channel inhibitors seem to represent another potential
therapy with promising effects for PsA.** These molecules
inhibit K + channels which are overexpressed in psoriatic
skin and synovium and induce lymphocytes proliferation and
activation.'* Several K+ channels inhibitors such as the

Kv1.3 inhibitor, PAP-1 are under investigation in PsD."**> ">’

Conclusion
In PsA, innate and acquired immune mechanisms contribute
to a complex pathogenesis and multifaceted phenotype.

In the last two decades, a deeper knowledge of patho-
genic mechanisms of the disease have been pivotal for
addressing tailored therapeutic strategies, allowing the
introduction of bDMARDs, at first anti-TNF-a agents,
and more recently, of APR, IL12/23is, and IL-17is.

Of note, recent improvements in the understanding of
IL-17 pathway enabled the development of additional
inhibitors, such as BRO®*""7> and BMK,”*"® currently
approved for psoriasis and showing promising results in
Phase II and III RCTs.

It should be also mentioned the key role of the over-
expression of IL-23 and IL-23-induced Thl7 cytokines
(IL-17 and IL-22) in the pathogenesis of psoriatic plaque,
synovitis, joint erosion, enthesitis and new bone formation.
Therefore, IL-23 inhibition represents a further promising
strategy for the treatment of PsA. Currently, three antibo-
dies blocking the pl9 subunit of IL-23, GSK, TIL and
RSK, approved for moderate to severe plaque psoriasis,
are now under investigation in phase II/III PsA
RCTs, 63:64.79.80

The advent of therapeutic agents neutralizing more
than one cytokine (TNF-o and IL-17), such as ABT-122
(Remtolumab), seems somewhat promising because of
their ability of contemporaneous blocking multiple patho-
genic pathways. However, studies on dual cytokines’ neu-
tralization remain still scarce.”’

Of note, ongoing research is focusing on JAKis (tofa-
citinib, filgotinib and upadacitinib), which are able to
block different pathogenic pathways, are further enriching
the opportunities to treat PsA. '057106:113.117.119

JAKis have shown an acceptable safety profile and
efficacy with a fast onset of action in PsA clinical trials,
improving PsA symptoms, PROs and QoL. Furthermore,
their oral administration seems to lead to a better thera-
peutic compliance as compared to SC and intravenous
bDMARDs,'0>106-113-H7119 N ore recently, new targets
represented by A3AR, mTOR, RORyt, and K+ channel
voltage channels are emerging, but further studies are
needed for clarifying the efficacy and safety of these
agents in PsA.% In the near future, further studies on less-
explored cytokines and intracellular pathways could lead
to the expansion of PsA therapeutic armamentarium, with
an increased possibility of a more tailored and persona-
lized therapy. Moreover, in the next few years, a greater
attention on the different domains of PsA beyond periph-
eral arthritis should be paid in clinical trials. However,
although preliminary Phase II and III trials results are
promising, further studies are required to better character-
ize the efficacy and safety profile of these therapeutic

agents in PsA treatment.
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