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a b s t  r a  c t

Psoriatic arthritis (PsA) is a  chronic, heterogeneous inflammatory disease that may  cause

joint destruction and functional disability. Treatment must be established early, using

disease-modifying antirheumatic drugs to prevent structural damage and impaired func-

tion. The number of therapeutic options for PsA has increased over the last 20 years.

However, there are still patients who do  not achieve the therapeutic goals. For this  rea-

son,  it is necessary to go  further in the  study of the pathogenesis of PsA to develop new

treatment targets. New molecules are being introduced, mostly from psoriasis, such as IL23

and IL17 inhibitors, and from rheumatoid arthritis, such as  new JAK inhibitors. The objective

of  this article was to review the ongoing and recently reported clinical trials of upcoming

drugs for the  treatment of PsA.

© 2023 Published by Elsevier España, S.L.U. on behalf of Asociación Colombiana de

Reumatologı́a.

Novedades  en  el tratamiento  de  la  artritis  psoriásica

Palabras clave:

Artritis psoriásica

Tratamiento

Terapia biológica

r  e  s u  m e  n

La artritis psoriásica es una enfermedad inflamatoria crónica de  naturaleza heterogénea

que  puede llegar a  producir destrucción articular y  discapacidad funcional. Por esto, el

tratamiento debe instaurarse de forma precoz, utilizando fármacos modificadores de la

enfermedad como el  metotrexato o las terapias biológicas. En la actualidad se dispone

de  varias dianas terapéuticas para el tratamiento de esta enfermedad. Sin embargo, aún

hay  pacientes que no alcanzan los objetivos terapéuticos. Durante los últimos años  se han

desarrollado nuevas moléculas para la artritis psoriásica que han tenido un desarrollo clínico

previo en otras enfermedades inmunomediadas como la psoriasis o  la artritis reumatoide. El

objetivo de este artículo es revisar los ensayos clínicos en curso y  publicados recientemente

de  nuevos fármacos para el tratamiento de la artritis psoriásica.

©  2023 Publicado por Elsevier España, S.L.U. en nombre de Asociación Colombiana de

Reumatologı́a.

∗ Corresponding author.
E-mail address: julramga@gmail.com (J. Ramírez).

https://doi.org/10.1016/j.rcreu.2023.02.003
0121-8123/© 2023 Published by Elsevier España, S.L.U. on behalf of Asociación Colombiana de  Reumatologı́a.2444-4405

http://crossmark.crossref.org/dialog/?doi=10.1016/j.rcreue.2023.02.003&domain=pdf


S88  r  e v c  o  l o  m b  r  e u m a t o l .  2  0 2 3;3  0(S 1):S87–S96

Introduction

Psoriatic arthritis (PsA) is a  chronic immune-mediated disease
with very heterogeneous manifestations. Clinical patterns at
disease onset vary from dactylitis, enthesitis, and peripheral
arthritis to spondylitis, along with skin manifestations such
as psoriasis (PsO) plaques and nail lesions. The prevalence
in developed countries is between 0.3 and 1%.1 Up to 30% of
patients with PsO may  develop PsA, with a  peak incidence at 10
years after the onset of PsO.2 Delays in the diagnosis and initi-
ation of treatment can lead to  irreversible damage, functional
disability, and impairment of the quality of life.1,3

The pathogenesis of PsA  is complex and not entirely clear.
Advances in the  study of the physiopathology of PsA have
revealed new and important inflammatory pathways involved
in the development of psoriatic disease.4 These new inflam-
matory axes, such as  the  Interleukin (IL) IL23/IL17 or JAK/STAT
pathways have become potential targets for therapy. How-
ever, the different nature of the tissues affected and the
different pathways that drive inflammation make therapeutic
responses heterogeneous, constituting a  challenge for clini-
cians. The objective of this paper was to provide an update on
forthcoming therapeutic innovations in PsA.

New  therapies  for  PsA

The most promising future drugs in PsA include 9 molecules:
three IL23 inhibitors, two IL17 inhibitors and four JAK
inhibitors. Fig. 1 shows an outline according to their mech-
anism of action.

IL  23  Inhibitors

Guselkumab

Guselkumab (GSK) is a  monoclonal antibody that binds to the
p19 subunit of IL23. The mechanism of action of GSK differs
from that of ustekinumab, which inhibits IL23 by blocking the
p40 subunit, shared by IL23 and IL12. Given that IL12 has been
shown to have a  protective role by limiting the  recruitment of
IL17-producing ��-T cells, selective inhibition of IL23 through
binding to the p19 subunit could offer a  new mechanism to
effectively treat the manifestations of PsA.5 Phase 2 random-
ized controlled trials (RCT) have shown that GSK 100 mg  at
week 0, week 4, and then every 8 weeks is effective in the  skin
and joint domains and significantly improves the quality of life
of PsA patients.6 In addition, it  showed a  significant decrease
in serum levels of IL17A and F, among other cytokines. Two
phase 3 RCT in PsA have recently been reported. In the DIS-
COVER 1 trial, the objective was to evaluate the  efficacy and
safety of GSK in patients with PsA, including naïve to biological
therapy and refractory patients (up to one-third were exposed
to ≤2 TNFi). The primary endpoint was the ACR 20 response at
week 24. A total of 382 patients with active PsA were included.
Patients were randomized to three arms, two with GSK 100 mg
at day 0, week 4, and then every 4 or every 8  weeks, and the
third arm with placebo (PBO). Baseline characteristics were
similar between groups, with a mean time of disease evolution

of 6 years, a  mean swollen joint count of 8–10, and a mean pso-
riatic body surface area (BSA) of 10 per cent. Sixty-five percent
were taking concomitant treatment with csDMARDs, mainly
MTX, and 31% had received at least one TNFi.

The ACR 20  response at week 24 was  significantly higher in
both GSK groups vs. PBO: 59% in the GSK group every 4  weeks
achieved an ACR  20 response (delta vs. PBO of 37%, p < 0.0001)
and 52% in the GSK group every 8 weeks (delta vs. PBO of 30%,
p < 0.0001). The study was  not designed to compare the  effi-
cacy of the two doses. A  higher proportion of patients naïve
to biological therapy achieved an  ACR  20 response in compar-
ison with those refractory or intolerant to TNFi (60% vs. 58%
in patients treated with GSK every 4 weeks and 56% vs. 50%
in patients treated with GSK every 8 weeks, respectively). Both
doses of GSK significantly improved physical function at week
24. The cutaneous responses were high in patients treated
with GSK every 8 weeks, with a  PASI 90 and 100 response at
week 24 of 50%  and 26%, respectively. Regarding safety, at least
5%  of patients in  each group had infections (mainly upper res-
piratory tract) or an increase in  transaminase serum levels.
No patient treated with GSK had a severe infection. No differ-
ences were found in the rate of adverse events (AE) according
to the previous use of TNFi.7

A  second phase 3 RCT (DISCOVER 2) included 741 patients
naïve to biological therapy. ACR 20, ACR  50, and ACR 70
responses in  both groups of patients with GSK were signifi-
cantly higher than PBO at week  24  (GSK 100 mg every 4 weeks:
ACR 20  64%, ACR 50 33% and ACR 70 13%; GSK 100 mg  every
8 weeks: ACR20 64%, ACR 50  31% and ACR  70  19%; PBO: ACR
20 33%, ACR 50 14% and ACR  70  4%, p < 0.0001). In contrast
to the DISCOVER 1 study, radiographic progression was eval-
uated, and was significantly lower in the GSK group every 4
weeks (least squares mean 0.29 [95% CI −0.05 to 0.63] vs. 0.95
[0.61–1.29] PBO, p  0.011), with numerical differences in the
GSK every 8 weeks compared with the PBO group, but with-
out reaching significance (least squares mean 0.52 [0.18–0.86];
p 0.072). Changes in domains such as dactylitis and enthesitis
were evaluated in conjunction with the patients included in
DISCOVER 1, to increase the size of the sample. The resolution
rate of dactylitis at week 24  was  significantly higher in the GSK
group every 4 weeks (64%, p 0.011) and GSK every 8 weeks (59%,
p 0.03) than in  PBO group (42%). Likewise, the resolution rate
of enthesitis (Leeds Enthesitis Index) was significantly higher
in both GSK groups vs. PBO (45% of patients treated with GSK
every 4 weeks, 50% of those treated with GSK every 8 weeks
and 29% of those treated with PBO; p 0.031). The rate of AE was
46% in the GSK group vs. 41% in  the  PBO group, with upper
tract respiratory infections being the most frequent (5% with
GSK every 4 weeks, 2% with GSK every 8 weeks, and 3% in
the PBO group), followed by liver enzyme elevation (10% of
patients with GSK every 4 weeks, 6% of those treated with
GSK every 8 weeks and 4% in patients in  the PBO arm).8 In
the 52-week extension study of DISCOVER 1, 90% of patients
completed the follow-up. Seventy-three per  cent achieved an
ACR 20  response in the GSK group every 4 weeks and 60% in
the GSK group every 8  weeks.9

The axial domain was not specifically evaluated in any of
the DISCOVER trials. However, a  post hoc analysis of both
studies evaluated 312 patients who had axial involvement
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Fig. 1 –  Phase 3 randomized controlled trials of new molecules for the treatment of PsA, in green those currently reported

and in blue those under development.

according to physician criteria and had imaging tests show-
ing sacroiliitis at baseline. Thirty percent of patients were
HLB27 positive. Improvement in axial symptoms, measured
by both the Bath Ankylosing Spondylitis Disease Activity Index
(BASDAI) and Ankylosing Spondylitis Disease Activity Score-
C Reactive Protein (ASDAS-CRP), was significantly higher in
patients treated with GSK vs. PBO at week 24  (BASDAI least
squares mean changes −2.7 [95% CI −3.2 to −2.2] vs. −1.3 [−1.8
to −0.9] in the PBO group, p  < 0.001; ASDAS-CRP −1.4 [95% CI
−1.7 to −1.2] in  both groups of GSK and −0.7 [−0.9 to −0.5] in
the PBO group, p < 0.001).10

IL 23 inhibition may  be an alternative mechanism of action
in patients not achieving a  response to TNFi. The COSMOS
study was  a phase 3b  RCT that evaluated the efficacy and
safety of GSK (100 mg  every 8 weeks) in  patients who failed
or were intolerant to ≤2 TNFi. A  total of 285 patients were
included in the study, of whom 88% completed the 44-week
study. GSK was shown to be superior to PBO: 44.4% of patients
in the GSK arm vs. 19.8% in  the PBO group achieved an ACR 20
response at week 24 (p  < 0.001). These changes were observed
from week 4  (19% GSK arm vs. 4.2% PBO arm, p  < 0.001). Sec-
ondary endpoints were significantly higher in patients on GSK
vs. PBO (ACR 50: 19.6% in GSK group vs. 5.2% in PBO group, p

0.001; HAQ-DI score: −0.18 change in GSK vs. −0.01 in  PBO
arm, p 0.003 and PASI100: 30.8% in GSK group vs. 3.8% in PBO
group, p < 0.001). The incidence of AEs leading to treatment

discontinuation was  2.7/100 patient-year. Two patients treated
with GSK had pneumonia and two had psychiatric symp-
toms that led to discontinuation of GSK. One patient had
gastrointestinal symptoms without final confirmation of
inflammatory bowel disease.11

Risankizumab

Risankizumab (RZK) is another IgG  1 monoclonal antibody that
binds to  the p19 subunit of IL23. The clinical development of
RZK in PsA is a little behind that of GSK. The results of the
KEEPsake 1 (patients naive to biological therapy)12 and KEEP-
sake 2  (patients refractory or intolerant to TNFi) trials13 have
recently been reported.

In KEEPsake 1, 964 patients were enrolled and randomized
to receive RZK (150 mg)  or PBO. Most patients treated with RZK
achieved an  ACR 20  response at week 24 [57.3% compared with
33.5% with PBO (p 0.001).14 Other outcomes were significantly
higher in patients treated with RZK vs. PBO, such as  the ACR 20
response at week 16 (56.3% vs. 33.4%, p < 0.001), PASI90 (52.3%
vs. 9.9%, p < 0.001), nail improvement (modified Nail Psoriasis
Severity Index [mNAPSI] −9.8 vs. −5.6, p < 0.001), among oth-
ers. No significant differences were found between RZK and
PBO in radiographic progression due to the  low number of pro-
gressors. Regarding safety, one death was reported in  the RZK
group  due to urosepsis, and one patient treated with RZK and 2
in the  PBO group presented COVID19 infection. Similar results
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were found in patients with an  inadequate response to TNFi.
The KEEPsake 2 study showed that 51.3% of patients treated
with RZK achieved an  ACR 20 response compared with 26.5% of
those treated with PBO (p < 0.001) at week  24.15 Secondary end-
points, including minimal disease activity (MDA), PASI, and
ACR 20 at week 16, were significantly higher in patients treated
with RZK vs. PBO.

The dactylitis and enthesitis outcome results s were pooled
from the KEEPsake 1 and 2, with a  greater proportion of
patients achieving complete resolution of these domains in
the RZK group vs. PBO (68.1% vs. 51.0% for dactylitis and 48.4
vs. 34.8% for enthesitis, p < 0.001).14

In the 2021 ACR meeting, the integrated data of efficacy
and safety from the  two phase 3 RCT were presented, showing
a higher proportion of patients with RZK achieving an ACR
20 response at week  24 (55.5% vs. 31.3% of patients treated
with PBO, p 0.001). These responses were maintained for other
secondary objectives. The rate of adverse events was  similar
between both groups (45.5% of patients treated with RZK and
43.9% in the PBO group).16

Tildrakizumab

Tildrakizumab (TIL) is the third (in order of appearance) mon-
oclonal antibody that binds to the p19 subunit of interleukin
IL23. Currently, only the results of the phase 2 RCT have been
reported, where the efficacy and safety of four treatment arms
(200 mg  every 4 weeks, 200 mg,  100 mg  or 20 mg  every 12  weeks)
compared with PBO were measured. The primary endpoint
was the ACR 20 response at week 24, reaching 71.4–79.5% in
patients treated with different doses of TIL compared with
50.6% of patients in the PBO arm (p = 0.05). ACR 50/70 responses
were better in patients treated with TIL 20m mg  every 4  weeks
and every 12 weeks. The responses were maintained after 52
weeks of follow-up.17 Only one patient treated with TIL discon-
tinued therapy due to an AE (hypertension in the  200 mg every
12 weeks arm). Most  EA were mild and comparable between
all the treatment arms.

Two-phase 3 RCT are currently ongoing, one in patients
with previous exposure to TNFi (INSPIRE 1)18 and another in
patients naive to biological therapy (INSPIRE 2).19

IL-17  Inhibitors

Brodalumab

Brodalumab (BRO) is a  fully human monoclonal antibody
that binds with high affinity to the IL17 receptor subunit A
(IL17RA), blocking the action of multiple cytokines of the IL17
family.20

In 2014, a phase 2 RCT was reported, showing the efficacy
of two doses of BRO (140 and 180 mg every 2  weeks) vs. PBO.21

The results of the  two  phase 3 RCT were reported in 2021. The
AMVISION 1 and 2 trials were developed to evaluate the  effi-
cacy and safety of BRO in PsA. Patients with an  inadequate
response or intolerance to previous treatments, including bio-
logical therapy, were included. Patients were randomized to
receive BRO 140 mg,  210 mg or  PBO at weeks 0, 1, and then
every 2 weeks until week 24. About 30% of patients had previ-
ously been exposed to biological therapy. After some events of
suicidal ideation and behavior (SIB) were observed, patients
with a history of SIB were excluded after a review of the

protocol, which delayed the  development of the trials and the
publication of the results.

The primary endpoint of both  studies was the ACR 20
response at week 16. Five hundred and seventy-eight patients
were included in  AMVISION 1 and 484 patients in AMVISION 2.
At week 16, patients treated with BRO achieved a significantly
higher ACR 20 response than those treated with PBO (45.8%
in the BRO 140 mg  arm and 47.9% in the BRO 210 mg arm vs.
20.9% in the PBO group (p < 0.0001). Overall, the responses in
patients on BRO 210 mg  were numerically higher than for BRO
140 mg,  although comparison of the  two  doses was  not one of
the study objectives.

The pooled results of the two studies showed similar rates
of AE among patients treated with BRO and PBO. Most AEs were
mild or moderate. A  patient with a  history of SIB and depres-
sion in the BRO 140 mg  arm in  the AMVISION 2  study had
suicidal ideation after the first dose of BRO. However, this event
was not considered related to the drug, and withdrawal from
the study was not necessary. The authors finally concluded
that the  safety data obtained were consistent with those from
studies with other IL 17 inhibitors.22 Currently, no attempts
or completed suicides were reported in a two-year pharma-
covigilance report from 2677 patients treated with BRO in the
United States.23

Bimekizumab

Bimekizumab (BMK) is an  IgG monoclonal antibody that binds
to a peptide region shared by interleukins IL17A and IL17F. Cur-
rently, only the results of the phase 2  RCT have been reported.
The BE ACTIVE trial evaluated the efficacy and safety of BMK
in patients with PsA. The primary endpoint was the  ACR 50
response at week 12. Patients were randomized to 5 arms:
BMK  16 mg every 4 weeks, BMK 160 mg  every 4 weeks, BMK
160 mg every 4 weeks with a loading dose of 320 mg,  BMK
320 mg every 4 weeks or PBO. Patients in the BMK  16 mg arm
or PBO were rerandomized at week 12 to receive BMK  160 mg
or BMK 320 mg every 4 weeks. A total of 206 patients were
included in the study. Twenty per cent of patients had previ-
ously received TNFi. Patients randomized to BMK  320 mg had
more  tender joints, higher pain scores, and a higher body mass
index at inclusion. Patients in all BMK groups achieved a  sig-
nificantly higher ACR 50 response than PBO at week 12.  The
response was higher for patients with 160 mg  doses who  had
received a  previous loading dose (p 0.0004). At week  24, the
proportion of patients in the BMK 320 mg  arm who  achieved
an ACR 50 response was  slightly lower than that of patients in
the BMK160 mg  arm (with or without loading dose). At week
48, the  ACR 50 response rates were similar in all three groups.
Differences in ACR 50 response rates between the  BMK  160 mg
group with loading dose and BMK  320 mg  were found from
week 4, even though the same dose of BMK  had been received.
Therefore, the authors considered that the discrepancy in  the
response at week 24  could be attributable to differences in
baseline characteristics between groups. Forty-one per cent
and 57% of patients reported AE in  groups treated with BMK
and PBO, respectively. Most AE were mild, with upper respi-
ratory tract infections the most frequent. Fourteen cases (7%)
of Candida infection were reported during the trial, with an
adjusted incidence of 8.3 per 100 patients per year.24
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At the EULAR 2020 conference, the results of the 2-year
extension of the  BE-ACTIVE trial were presented, showing
more  than 50% of patients maintaining the ACR 50 response,
a BSA of 0%, and MDA status.25 More  recently, at the 2021
ACR meeting, the  3-year extension data from the BE ACTIVE
study was presented, but only in  the  subgroup of patients
naive to biological therapy. More  than half of these patients
achieved an ACR 50  response at weeks 48  and 152 (63.6%
and 69.8% [cases observed], respectively).26 A phase 3 RCT (BE
OPTIMAL).27 is currently ongoing, in which BMK  and an active
comparator (adalimumab [ADA]) are compared with PBO. The
primary endpoint is the ACR 50 response at week 16. No results
have been reported.

JAK  inhibitors

Upadacitinib

Upadacitinib (UPA) is a  Janus kinase (JAK) 1  membrane recep-
tor inhibitor approved for patients with rheumatoid arthritis
(RA).28,29 Recently, the results of the two phase 3 RCT, SELECT-
PsA 1 and 2, have been reported, with the objective of assessing
the efficacy of UPA in  PsA. SELECT-PsA 1 is  a  phase 3  RCT
that compares the efficacy and safety of UPA with PBO and an
active TNFi comparator (ADA). PsA patients with active disease
(>3 swollen/tender joint count [TJC]) were included, exclud-
ing patients with previous use of biologics or JAK inhibitors.
Patients were randomized to receive UPA 15 mg,  UPA 30 mg
once daily, ADA 40 mg  every 2 weeks, or PBO. The primary
endpoint was  the ACR 20 response at week 12. Secondary end-
points included direct comparisons between UPA and ADA.
A total of 1704 patients were included. The ACR 20  response
with both UPA doses was significantly higher than PBO (70.6%
of patients with UPA 15  mg,  78.5% of patients with UPA 30 mg,
and 36.2% in the PBO arm, p < 0.001). UPA 15 mg  was not inferior
to ADA while UPA 30 mg  showed superiority over ADA.

The incidence of AE at week 24 was  numerically higher for
patients treated with UPA 30  mg  (72.3%) than for those treated
with 15 mg  (66.9%). The most common AE were upper respi-
ratory tract infections. Herpes zoster infection was diagnosed
in 4 patients on UPA 15  mg  and 5 patients on UPA 30 mg.  Only
one case of pulmonary thromboembolism was  reported, in a
patient treated with 30  mg  UPA. Two patients were diagnosed
with deep vein thrombosis (DVT) in the ADA arm and one in
the PBO group.30

The SELECT-PsA 2  trial evaluated the efficacy and safety of
UPA in patients with PsA with previous failure or intolerance
to ≥1 biological DMARD. A total of 642 patients were random-
ized to receive UPA 15  mg,  30 mg  or PBO. The primary endpoint
was the ACR 20  response at week 12, when there were signif-
icantly more  patients who  achieved an ACR 20 response in
both UPA arms vs. PBO (UPA 15 mg  56.9%, UPA 30  mg 63.8%,
and PBO 24.1% p < 0.001). Significant differences were observed
between UPA and PBO from week 2  (p  < 0.001). At week 12,
patients on UPA 30 mg  achieved a maximum response, while
the ACR 20 response rate in patients on UPA 15 mg contin-
ued to increase until week 20. In week 24, a  higher proportion
of patients in both UPA arms achieved MDA vs. PBO (36%
of patients with UPA 15  mg,  45.4% in  UPA 30 mg vs. 12.3%
of patients treated with PBO; p 0.001). At week 24, more  AE
were reported in patients who  received UPA than in those

who received PBO. The most frequent AE  were nasopharyngeal
and upper respiratory tract infections. The incidence of her-
pes zoster infection was higher in patients treated with UPA
30 mg (3.7%), although no case was considered serious. Only
one episode of DVT  was reported in the UPA 15 mg  group.31

In addition, the 56-week extension of the SELECT-PsA 1
study has been recently reported: 1419 of the 1705 patients
(83.2%) included in SELECT-PsA 1  completed the follow-up.
At week 24, all patients initially in the PBO arm were reran-
domized to receive UPA 15 or 30 mg.  At week 56, ACR 20/50/70
response rates were higher for patients initially treated with
any of the two doses of UPA compared with patients treated
with ADA (UPA 15 mg:  74.4%; UPA 30 mg  74.7%; ADA 68.5%; PBO
randomized to  UPA 15 mg  73% and PBO randomized to  UPA
30 mg 74.1%; p 0.046).32

Filgotinib

Filgotinib (FIL) is  a  selective JAK 1 inhibitor. In the EQUATOR
study, a phase 2 RCT, 131 patients with active PsA, includ-
ing patients with an inadequate response or intolerance to
TNFi therapy, were randomized to two arms: FIL 200 mg once
daily and PBO. The ACR 20 response at week 16 was achieved
by 80%  of patients treated with FIL and 33% of  those treated
with PBO (difference of 45% between both arms; p < 0.0001).
The onset of action of FIL  was rapid, with significant changes
compared with PBO from the first week of treatment. AE were
reported in 57%  of patients treated with FIL and 59% of patients
treated with PBO. Only one patient treated with FIL had a  her-
pes zoster infection. No thromboembolic event was reported
during the study.33 The results of the 1-year extension of the
EQUATOR study were presented at the EULAR 2020 conference,
where patients initially treated with FIL maintained the clin-
ical response after one year of treatment (ACR 50 64.8% and
MDA 35.2%).34

There are currently two ongoing phase 3  RCTs with the
objective of evaluating the  efficacy and safety of FIL in patients
without previous use of biological DMARDs (PENGUIN 1)35 and
patients with an inadequate response or intolerance to biolog-
ical therapy (PENGUIN 2).36

Deucravacitinib

Deucravacitinib (DEU) is  a selective allosteric (non-
competitive) inhibitor of tyrosine kinase 2 (TYK2) inhibitor.
The results of a phase 2 RCT with a  one-year extension
program were recently reported. The efficacy and safety of
DEU were evaluated in 203 patients with active PsA, including
patients with an  inadequate response or intolerance to TNFi
therapy. Patients were randomized to three arms: DEU 6 mg,
DEU 12 mg  daily or PBO. The primary endpoint was  the ACR
20 response at week 16, which was  significantly higher in
patients treated with DEU 6 mg  (52.9%; p 0.0134) and DEU
12 mg (62.7%; p 0.0004) vs. PBO (31.8%). No severe AE, herpes
zoster infections, or thromboembolic events were reported.37

At the ACR  2021 meeting, a post hoc analysis from the
phase 2 RCT of DEU was  reported, evaluating the ACR 20
response at week 16 in patients with PsA with or without pre-
vious exposure to csDMARD treatment. All patients with DEU,
regardless of being naïve to csDMARD, had similar clinical
improvements.38
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Currently, a phase 3 RCT is ongoing to assess the efficacy
and safety of DEU in  patients who have not previously received
treatment with biological DMARDs as well as  those who have
previously received TNFi.39

Brepocitinib

Brepocitinib (BRE) is  a  dual tyrosine kinase 2 and JAK 1
inhibitor. It is currently being studied for oral and topical treat-
ment in patients with moderate to severe PsO.40 At the ACR
convergence 2021 meeting, results from the phase 2b RCT in
patients with active PsA were presented. Patients were ran-
domized to receive once daily oral doses of BRE  10, 30, 60 mg,
or PBO. Patients with previous use of DMARDs and those
with prior use of one TNFi (up to one third) were included.
A total of 218 patients were included, a  significantly higher
proportion of patients treated with BRE 30 mg  (66.7%) and
60 mg  (74.6%) achieved the primary endpoint vs. PBO (43.4%,
p < 0.05) at week 16. Additionally, secondary endpoints such
as ACR 50 (BRE 30 mg  48.3%, BRE 60 mg  44.1% vs. PBO 10.4%;
p < 0.05) and ACR 70 (BRE 30 mg  26.7%, BRE 60 mg  23.7% vs.
PBO 0.7%; p < 0.05) responses were also achieved. At week 16,
dactylitis and enthesitis resolution (measured by Dactylitis
Score Sheet [DSS] and Spondyloarthritis Research Consor-
tium of Canada [SPARCC] enthesitis index, respectively) were
observed in 78.6% and 56.8%, respectively, in the BRE 60 mg
arm vs. PBO (DSS 32.5% and SPARCC 38.1%; p  < 0.059). Skin
endpoints were also  analyzed, and the PASI 75 response was
significantly higher for both  doses of BRE vs. PBO (BRE 30 mg
59%, BRE 60 mg  69.2% vs. PBO 24.4%; p  < 0.05). Patients treated
with BRE had more  AE (BRE 30 mg 55% and BRE 60  mg  66.7%)
compared with PBO (47.8%). The AE rate leading to  discon-
tinuation at week 16 was  3.3% in patients treated with BRE
30 mg  and 5% with BRE 60 mg.  Herpes zoster and varicella
infections were found in  1.7% of patients with BRE 30 mg.  No
thromboembolic events were reported.41

Discussion

The emergence of biological therapies at the beginning of the
21st century has changed the prognosis of patients with PsA.
As the first family of biological therapy available, TNFi ther-
apy has improved the quality of life and significantly reduced
disability in patients with chronic arthritis. The success of
TNFi therapy lies in the  good balance between efficacy and
safety, demonstrated in both  the pivotal clinical trials and
observational registers from clinical practice. Overall, after
almost 20 years of biological therapies in PsA, the accumu-
lated experience supports their efficacy and long-term safety.
For these reasons, TNFi continue to be the first line of therapy
after csDMARDs (usually methotrexate) in most international
guidelines and recommendations.42

Despite the undeniable success of TNFi, there are still
unmet needs in the treatment of PsA. Remission and/or low
disease activity rates do not exceed 60%, and more  than one-
third of patients do not achieve the therapeutic objectives.43

Moreover, a significant proportion of patients will need to
change treatments in the medium term, either because of
loss of efficacy or adverse events.44 More  than 50% of patients

with PsA have comorbidities, which often influence treatment
selection or precipitate therapy interruption.45 Therefore, it  is
necessary to find new therapeutic options to cover these gaps
and unmet needs.

In this context, thanks to the advances in our knowledge
of the pathophysiology of psoriatic disease, new treat-
ments have emerged during recent years, increasing the
therapeutic options for PsA patients, such as  an IL12/IL23
inhibitor (ustekinumab).46,47 IL17 inhibitors (secukinumab48,49

and ixekizumab,50,51 a  PDE4 inhibitor (apremilast)52 and a  JAK
inhibitor (tofacitinib).53,54 Currently, all are successfully used
in PsA.

The objective of this review was to summarize current RCT
of new drugs for PsA. All have been shown to  be effective in
most disease domains and have shown a  good safety profile
in the RCT and open-label extension studies. These new treat-
ments can be divided into two groups. On the one hand, those
whose clinical development in  PsA has been preceded by vast
clinical experience in PsO (mainly IL17 and IL23 inhibitors)
and, on the other hand, those coming from the field of RA
(mainly JAK inhibitors). Those who started their clinical devel-
opment in  PsA after the approval for PsO stand out due to  a
prominent cutaneous efficacy. Many of these drugs ran head-
to-head trials in dermatology, demonstrating superiority to
TNFi in patients with PsO.55,56 These good cutaneous results
are accompanied by good efficacy in the other domains in PsA
trials. In addition, the safety profile was maintained, and high
retention rates have been shown in RCT extension studies.

However, new data from clinical practice corroborating
the good survival rates are still required. Experience of these
molecules in  PsO is  a good source of data, mainly regarding
safety, that could be potentially used in patients with PsA, as
has been shown with other molecules such as ustekinumab
and the PSOLAR registry, whose data has supported the use
of this treatment in patients with PsA with complex safety
profiles.57

From the current available data, treatments coming from
PsO appear to have similar efficacy to TNFi in  musculoskeletal
domains such as  synovitis or dactylitis, whereas their effi-
cacy in the skin and nail domains is superior to TNFi.55,56

A  currently unsolved topic is  whether the new therapeutic
options such as  IL23i and IL17i are  superior to  TNFi in enthesi-
tis. A  translational study showed that the profile of peripheral
biomarkers in  patients with PsA with predominant enthe-
sitis was closer to PsO than PsA with exclusively articular
involvement.58 While C-reactive protein levels were only ele-
vated in psoriatic synovitis, cutaneous biomarkers such as
beta-defensins and lipocalin (cytokines related to the  IL17
pathway), were elevated in both psoriatic enthesitis and PsO,
but not in PsA patients with predominantly arthritic involve-
ment. These data, together with the numerical superiority of
secukinumab and ixekizumab over adalimumab in the reso-
lution of the enthesitis in the head-to-head trials,59,60 suggest
that there might be a  slight superiority of the  new mechanisms
of action in this domain. Therefore, it could be hypothesized
that enthesitis is  a domain halfway between skin and joint.
It will be interesting to know if  this data from direct compar-
isons between secukinumab, ixekizumab, and adalimumab is
replicated in studies with the new molecules IL17i and IL 23i.
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Moreover, the new JAK inhibitors, which have been pre-
ceded by a comprehensive clinical development in RA,61–64

showed efficacy in joints but also in other more  exclusive
PsA domains such as  enthesitis, dactylitis, and skin. While
tofacitinib showed modest cutaneous efficacy,54 UPA and FIL
appeared to have similar efficacy as TNFi in the skin. Against
the idea that JAK inhibitors work mainly in  psoriatic syn-
ovitis but not in other domains, these molecules have been
shown to be effective in all disease domains by RCT. Block-
ing many  inflammatory pathways through JAK inhibition gives
them great versatility, as  it indicates their successful clinical
development in other pathologies such as inflammatory bowel
disease, atopic dermatitis, and ankylosing spondylitis.65–68 For
instance, studies of JAK inhibitors in ankylosing spondylitis
showed promising efficacy data that could indirectly be useful
for axial PsA, a currently controversial domain that does not
respond equally to all mechanisms of action.69 This possible
efficacy in the axial domain, along with their oral adminis-
tration, could be an  advantage over other therapeutic options.
However, the safety of JAK inhibitors is  still controversial. Data
from the recent ORAL surveillance showed that the use of
tofacitinib in  patients with RA aged > 50 years with cardio-
vascular risk factors was  associated with a  higher incidence
of cardiovascular events, thrombotic events, infections, and
malignancies compared with etanercept and adalimumab.70

It is debatable whether these data can be extrapolated to JAK
inhibitor molecules other than tofacitinib or other diseases
such as PsA (with a  different safety profile than RA). Currently,
caution is necessary when issuing recommendations on the
current or future use of these molecules. However, the greater
selectivity of the new JAK inhibitors seems to imply fewer side
effects. New studies in clinical practice will be necessary to
place these molecules within the algorithm of PsA treatment.

Another important issue is the convenience of having
several molecules inhibiting the same therapeutic target in
clinical practice. It would be interesting to review the expe-
rience with TNFi, where having up  to  5 molecules available
has not caused an  overlap and after long experience, they
have been differentiated each other according to their clin-
ical and pharmacokinetic properties. In the same way, loss
of efficacy with a  TNFi could be recovered by switching to
another molecule blocking the same target. Similarly, a  side
effect would not necessarily have a cross-over effect on a  sec-
ond TNFi. Therefore, having several molecules inhibiting the
same target could help us in some clinical situations.

The multiplicity of therapeutic targets will be a  step for-
ward in the treatment of PsA only if we make progress in the
search for biomarkers of the therapeutic response. Although
peripheral T-cell flow cytometry has been used in  a  simplistic
study trying to approach to personalized medicine,71 it will
be the use of  new “omic” techniques which will potentially
lead to new biomarkers to guide the selection of the right
treatment for the  right patient. Meanwhile, the classic clinical
approach will continue: identifying the  dominant domain in
patients with PsA, that is, the  one that mainly undermines
their quality of life, and use the molecule more  effective
in that domain, always in consensus with the patient and
considering other factors such as  associated comorbidities.

Conclusion

The treatment of patients with PsA continues to be  a chal-
lenge in routine clinical practice, with a  high rate of patients
who do not achieve remission or low disease activity, patients
with adverse events and loss of efficacy over time. Further
steps forward will be needed in the field combining mul-
tiomics methodologies and artificial intelligence to  identify
tissue biomarkers of response to therapy as well as to develop
new therapeutic target, with the final objective of achieving
personalized medicine.
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