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Introduction
Psoriatic arthritis (PsA) is distinct from other 
inflammatory arthritis in terms of pathogenesis, 
clinical manifestations and response to treat-
ment.1 The manifestations of PsA are diverse 
involving peripheral joints, entheses, dactylitis 
and axial skeleton.1,2 In some patients, manifesta-
tions extend beyond bone and joint to inflamma-
tory bowel disease (IBD) and uveitis. Further, 
there is an increased prevalence of metabolic syn-
drome and cardiovascular disease among patients 
with PsA.3 Over time, PsA leads to joint destruc-
tion, deformities, disability, impaired quality of 
life and even reduced life expectancy.2,4,5

Advances in treatment options have revolution-
ized management of PsA in the past two decades. 
Early diagnosis and treating to remission or low 
disease activity target, the treat-to-target approach 
(T2T), are now the current standard strategy of 
treatment.6 Targeting towards a minimal disease 
activity (MDA) state with disease modifying anti-
rheumatic drugs (DMARDs) has been shown to 
be feasible in clinical practice.7 Evidence suggests 
that patients achieving MDA tend to have less 

joint damage,8 improved quality of life and work 
productivity,9 and reduced atherosclerosis and 
arterial stiffness over time.10

The Group for Research and Assessment of 
Psoriasis and Psoriatic Arthritis (GRAPPA) and 
the European League against Rheumatic Diseases 
(EULAR) have published recommendations for 
the management of PsA with pharmacological ther-
apies.11,12 The GRAPPA has suggested treatment 
based on the manifestations (domains): peripheral 
arthritis, skin and nail involvement, enthesitis, dac-
tylitis and axial arthritis,12 which would remain as 
the general approach in the upcoming recommen-
dation. Traditionally, EULAR used an algorith-
mic approach that focused mainly on peripheral 
arthritis,13 and in the recent updated recommen-
dation, more considerations have been given to 
the other manifestations, namely polyarthritis, 
oligoarthritis, enthesitis, dactylitis and axial 
diseases.14

Despite the tremendous effort to promote T2T, 
30–40% of patients do not achieve adequate 
response to therapies. Currently there is no 
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biomarker that could predict treatment response, 
and individual therapies are chosen based on effi-
cacy and safety data derived from clinical trials. 
Since our last review on this topic,15 it is timely to 
update the treatment options for PsA, in particu-
lar, giving insights into choosing the appropriate 
treatment for PsA patients.

Pathogenesis and therapeutic targets
Cytokines have been identified as pivotal in chronic 
inflammatory diseases, this concept has been sup-
ported by the homogeneity of therapeutic response 
to inhibition of tumor necrosis factor-alpha (TNF-
α) in rheumatoid arthritis (RA), as well as spondy-
loarthropathies and related illnesses including 
psoriasis (PsO), PsA, ankylosing spondylitis (AS) 
and IBD. For many years, PsA was thought to be a 
T helper (Th) 1-mediated disease, with large 
amounts of interferon-γ and interleukin (IL)-12 
production.16 New focus has been in the Th-17 
cells and the related cytokines, IL-17 and IL-23, 
which modify the innate immunity and play major 
roles in the immunopathogenesis of PsA, spondy-
loarthritis (SpA) and IBD.17 A lineage of resident 
T-cells bearing the RORγt receptors in the enthesis 
has been identified and, upon stimulation with 
IL-23, leads to development of entheseal inflam-
mation and local bone erosion and proliferation 
through IL-17 and IL-22.18 Entheseal inflamma-
tion was suggested as the origin of PsA and inflam-
mation subsequently spread to the synovium,19 
although this notion is still controversial.17,20

While preclinical studies support the central role 
of IL-23/IL-17 axis in models of SpA and IBD, 
clinical trials seem to show a divergent response to 
IL-23/IL-17 inhibition among these disease enti-
ties.21 For instance, ustekinumab, the extensively 
trialled agent inhibiting cytokines IL-23 and IL-12 
(via neutralization of their shared p40 compo-
nent), has substantial clinical efficacy in PsO but 
less so for PsA. Further, both ustekinumab and 
risankizumab (monoclonal antibody against p19 
protein of IL-23) failed to show clinical efficacies 
in AS in phase III RCTs.22,23 In Crohn’s disease 
IL-12 and IL-23 inhibition had clinical efficacies 
only in some patients, and IL-17 inhibition may 
aggravate the symptoms of Crohn’s disease.24 The 
clinical efficacies of IL-17 inhibition seem to be 
similar between PsA and AS, albeit a higher dose 
of drug may be required for PsA.25,26

The discrepancy in efficacy between IL-17 inhi-
bition and IL-23 inhibition in diseases such as 

Crohn’s disease and AS might be explained by 
uncoupling of IL-17 and IL-23, attributed to 
the unique immunopathological microenviron-
ment. Pre-clinical studies suggest differential 
contribution of IL-23 to the local production of 
IL-17 at different anatomical sites.27 In addi-
tion, some cell types can produce IL-17 inde-
pendently of IL-23. One example is type 3 
innate lymphoid cells (ILC3s),28 which are 
important for homeostasis and repair in barrier 
tissues such as skin,29 and have been found in 
human enthesis and may play role in the patho-
genesis of spondyloarthropathies.30

Therapeutic options

Methotrexate and other conventional disease 
modifying anti-rheumatic drugs (cDMARDs)
Methotrexate (MTX) is often given as first-line 
treatment for peripheral arthritis of PsA by most 
rheumatologists despite a paucity of clinical trials 
and commercial interest examining its utility in 
this disease. The largest randomised controlled 
trial (RCT) to ask this question was the MIPA 
(Methotrexate in Psoriatic Arthritis) study, in 
which 221 patients with active PsA were rand-
omized to MTX or placebo for 6 months.31 
Notably the MTX dose was capped at 15 mg/
week, and patients tended to have milder disease 
than seen in the biologic trials of the same era. 
Nevertheless, results showed that compared with 
the placebo arm, MTX treated patients had sig-
nificant improvements only in physician global 
assessments and mean Psoriasis Area and Severity 
Index (PASI) score, but no significant difference 
in efficacies in tender and swollen joint counts, 
pain, physical function and inflammatory mark-
ers. Drawing largely from the aforementioned 
trial, a Cochrane systematic review concluded 
that oral MTX (15 mg weekly or less) taken for 
6 months was found to be only slightly more effec-
tive than placebo in treating PsA.32

However, data derived from the tight control of 
psoriatic arthritis (TICOPA) trial showed that 
patients taking MTX alone experienced improve-
ment in peripheral joint disease, skin disease, 
enthesitis, dactylitis and nail disease during the 
12-week treatment. In total, 22.4% of patients 
achieved MDA at 12 weeks on MTX alone.7 In a 
recent large RCT that compared MTX mono-
therapy with etanercept or the combination, 
31% and 51% of the 284 PsA patients rand-
omized to MTX monotherapy achieved the 
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American College of Rheumatology (ACR)20 
and ACR50 responses, although the efficacy of 
MTX was lower than that of etanercept or the 
combination.33 In another smaller RCT in patients 
with newly diagnosed PsA, comparing MTX with 
MTX and golimumab combination, 42% and 
29% of patients randomized to MTX achieved 
DAS remission and MDA at week 22.34 Even 
without a placebo arm, MTX in these trials has 
demonstrated capacity in reducing signs and 
symptoms in a sizable proportion of patients with 
active PsA. Thus, the clinical utility of MTX is rec-
ognized, and it continues to have a role as a rela-
tively low risk therapy used by clinicians worldwide, 
and to be included in guidelines for PsA.35

The efficacies of other cDMARDs, including sul-
fasalazine and leflunomide, have been summarised 
previously.15 Overall, there is weak evidence of 
their use in treatment of peripheral arthritis in PsA. 
Currently no data exists for efficacies of cDMARDs 
in dactylitis and enthesitis or retardation of radio-
logical progression. Sulfasalazine was not effica-
cious in relieving back pain in AS,36 and no data 
exists for efficacies of cDMARDs in axial PsA. 
MTX and other cDMARDs are recommended 
both by GRAPPA and EULAR as the initial choice 
of treatment for active peripheral arthritis in PsA, 
while GRAPPA has recommended to consider an 
early escalation of therapy for patients with poor 
prognostic factors, such as high inflammatory 
markers and high active joint counts.12

Anti-TNFs
In the past two decades, five anti-TNFs, includ-
ing infliximab, etanercept, adalimumab, goli-
mumab and certolizumab pegol, have been 
approved for the treatment of PsA by the United 
States (US) Food and Drug Administration 
(FDA). Anti-TNFs are superior to cDMARDs in 
improving arthritis, enthesitis, dactylitis, skin 
and nails. Further, anti-TNFs are also more effi-
cacious in preventing joint destruction and radio-
graphic progression than cDMARDs.33,34,37–42 
Between the different anti-TNFs, there seems to 
be no significant differences in efficacies and 
safety. Across different RCTs, the proportions of 
patients achieving ACR20, ACR50 and ACR70 
were approximately 60%, 40% and 20%, respec-
tively in the anti-TNF arms at 24 weeks (com-
monly the time of primary endpoint). We 
summarised the clinical efficacies of anti-TNFs 
treatment arms of these trials at week 24 in 
Table  1. Of note, these comparisons were not 

based on head-to-head comparison in the same 
RCT, and could only give a general impression 
on clinical efficacies of these anti-TNFs. These 
RCTs recruited mainly patients with polyarthritis 
and peripheral joint disease. Yet, in the subgroups 
of patients who had dactylitis and enthesitis at 
baseline, statistically significant differences in 
dactylitis and enthesitis score clearance were 
observed in patients receiving anti-TNFs com-
pared with placebo. Etanercept showed numeri-
cally lower clinical efficacies in peripheral joints, 
dactylitis, enthesitis, and PsO.38 The PRESTA 
trial compared two doses of etanercept, and found 
that etanercept given at 50 mg twice weekly had 
superior skin response compared with standard 
dose given at 50 mg once weekly (physician’s rate 
clearance 46% versus 32%, p < 0.001), but there 
was no significant difference in efficacies in 
peripheral arthritis, dactylitis and enthesitis.43 In 
general, all anti-TNFs showed moderate clinical 
efficacies in PsO.

Out of these RCTs, patients receiving intrave-
nous golimumab evaluated in the GO-VIBRANT 
trial achieved numerically higher ACR20, 50 and 
70 responses of 78%, 54% and 33% than the 
expected benchmark.41 This trial allowed the 
adjustment of dose of golimumab according to 
body weight at 2 mg/kg every 8 weeks after load-
ing doses at week 0 and week 4. Anti-TNF phar-
macokinetics could be affected by body weight.48 
Obesity has been shown to be associated with a 
decreased response to anti-TNFs, and this may 
be secondary to changes in volume distribution or 
insufficient dosing.48,49 However, in the 
GO-REVEAL trial comparing 100 mg and 50 mg 
of golimumab in PsA, there were only modest dif-
ferences in ACR responses between 100 mg and 
50 mg of golimumab given subcutaneously 
(ACR20 61% versus 52% at week 24).40 PsA 
patients had higher prevalence of metabolic syn-
drome and obesity,50 and a higher dose of anti-
TNF or dose adjustment may be necessary in 
obese patients.

The combination of MTX with anti-TNFs were 
shown to be superior than anti-TNFs alone in 
RA.51,52 No difference in efficacies was noted in 
most RCTs in PsA patients taking anti-TNFs 
with or without MTX.53 The SEAM-PsA trial 
used a similar study design as TEMPO in RA to 
evaluate the efficacy of MTX alone, etanercept 
alone or their combination in 851 patients with 
active PsA.33,52 Contrary to the results found in 
TEMPO in RA, the combination of MTX and 
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etanercept was not superior to etanercept alone, 
and etanercept in PsA was more efficacious than 
MTX monotherapy in achieving ACR responses 
and reducing radiographic progression.33

Previous RCTs with anti-TNFs in PsA have 
recruited patients with long disease duration. 
Data from observational studies show that delayed 
diagnosis and treatment lead to poorer outcomes 
in PsA.54 More recently, investigators are inter-
ested to find out whether treating patients earlier 
may improve efficacies. In a small investigator-
initiated RCT, Van Mens et  al. recruited PsA 
patients with mean duration of illness of 0.5 years 
and randomised the patients to either golimumab 
plus MTX or MTX alone.34 DAS remission rate 
was almost double at week 22 in the golimumab/
MTX combination arm as compared with MTX 
alone. These findings provide proof of concept 
for the potential role of early intervention with 
anti-TNF monotherapy in PsA to achieve remis-
sion. The GOLMePsA study is an ongoing inves-
tigator-initiated trial evaluating Golimumab and 
MTX, compared with MTX alone, for 52 weeks 
in very early PsA using clinical and whole-body 
magnetic resonance imaging outcomes in a centre 
in the United Kingdom (UK).55 Recruitment was 
started in 2015, the results will shed more lights 
on whether very early treatment with anti-TNF 
may lead to better clinical and radiographical out-
comes in PsA than conventional therapy.

In short, anti-TNFs have very good efficacies in 
treatment of peripheral arthritis in PsA, and mod-
erate efficacies in treatment of dactylitis and 
enthesitis. Treatment of axial domain of PsA have 
been borrowed from evidence in AS and axial 
SpA, for which anti-TNFs have demonstrated 
good efficacies in treatment of back symptoms.56 
Efficacies for PsO have been moderate.57 For 
extra-articular manifestations, monoclonal anti-
bodies of anti-TNFs, adalimumab, infliximab, 
and certolizumab are approved treatments for 
IBD. The use of infliximab and adalimumab for 
uveitis have been well described.58

IL-17 inhibitors
Several IL-17 inhibitors have been approved for 
the treatment of PsA (Table 2). Secukinumab is a 
fully humanized monoclonal antibody that selec-
tively binds to IL-17A. Based on FUTURE-1 
and FUTURE-2 trial, secukinumab has been 
shown to be efficacious for patients who are anti-
TNF naïve and for those with inadequate response 

to anti-TNFs (TNFi-IR).59,60 Both 150 mg and 
300 mg of secukinumab provided significant 
improvements in peripheral joints as compared 
with placebo, although secukinumab efficacy in 
peripheral joint appears modest compared with 
anti-TNFs particularly for the 75 mg regimen.59,60 
Clearance of enthesitis and dactylitis were 
reported in one-third to one-half of patients who 
received secukinumab. Remarkable response in 
PsO was reported, and over 40% of patients who 
received 150 mg and 300 mg of secukinumab 
reported PASI90 response.57 In line with these 
findings, FUTURE-3 trial demonstrated good 
efficacies across multiple domains with secuki-
numab administered subcutaneously, and higher 
ACR20 response was achieved with 300 mg of 
secukinumab compared with 150 mg regimen 
(41% versus 34%) in the TNFi-IR subgroup.61 In 
the FUTURE-4 study, patients who received the 
loading dose regimen had better clinical response 
and achieved it earlier than those who received 
regimen without loading dose.62 FUTURE-5 
study showed that both 150 mg and 300 mg of 
secukinumab, administered with and without 
loading dose, inhibited radiographic progression 
at week 24, as compared with placebo.63 In a 
pooled analysis of RCTs involving over 7000 
patients with PsO, PsA and AS, secukinumab was 
found to be safe and tolerable over 5 years.64

Ixekizumab is a recombinant monoclonal anti-
body against IL-17A. Data from SPIRIT-P1 trial 
shows that ixekizumab is efficacious to treat 
patients with PsA who had inadequate response 
to cDMARD and were biologic naïve.66 
Comparable ACR responses, clearance of enthesi-
tis and clearance of dactylitis were reported for 
ixekizumab and adalimumab. Numerically better 
efficacies in PsO were seen for ixekizumab than 
adalimumab, with clearance of plaque PsO 
achieved in 43–53% of ixekizumab-treated 
patients compared with 24% of adalimumab 
treated patients. In SPIRIT-P2, ixekizumab was 
also found to be efficacious in patients who were 
TNFi-IR.67 Overall, ixekizumab had excellent 
efficacies in PsO and comparable efficacies in 
peripheral arthritis, dactylitis and enthesitis as 
anti-TNFs.

Data from SPIRIT and FUTURE trials highlight 
the role of IL-17 in the pathogenesis of PsA and 
the use of IL-17 inhibitor as an alternative treat-
ment to anti-TNFs in patients with active periph-
eral PsA. Excellent response in PsO is relevant to 
patients who have severe skin disease. Both 
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secukinumab and ixekizumab show clinical effi-
cacies in relieving back symptoms compared with 
placebo, and are FDA-approved treatments for 
AS and axial SpA.56,75

Inhibition of IL-17 seems to be efficacious for 
uveitis at doses much higher than standard rheu-
matological doses, but has not been of therapeu-
tic value for IBD. The efficacy of secukinumab 
given in high dose (10 mg/kg) intravenously was 
demonstrated in an open-labelled proof of con-
cept study for chronic non-infectious uveitis in 
patients with RA, PsA and PsO.76 The result was 
supported by a subsequent small RCT reporting 
a high response rate of 78% with high intravenous 
dose of secukinumab in non-infectious uveitis.77 
However, secukinumab failed to show therapeu-
tic effect in Crohn’s disease, and it led to higher 
rates of adverse events including infection.24 
Nevertheless, IL-17 inhibition per se does not 
seem to increase the risk of IBD. Pooled safety 
data for secukinumab from 21 clinical trials, 
involving 7355 PsO, PsA and AS patients with 
cumulative exposure of 16,227 patient-years, 
show that the incidence of IBD were extremely 
rare with exposure adjusted incidence rates ranges 
(EAIR) of 0.01 to 0.13.78 The EAIR of IBD did 
not increase over time.78 Similarly, ixekizumab 
use in PsA and PsO trials was not associated with 
higher incidence of IBD.79,80 The role of IL-17 
expression in normal and inflamed bowel mucosa 
is under further investigation.

For patients with high risk of tuberculosis reac-
tion, or patients living in regions with high preva-
lence of tuberculosis, IL-17 inhibitors may be 
preferred over anti-TNFs. No case of tuberculo-
sis has been observed from several RCTs of IL-17 
inhibition.81,82 This included data from five RCTs 
of secukinumab for PsO, with a total of 2044 
patients, including 132 with history of treated 
pulmonary tuberculosis.82 Another pooled data 
from 10 RCTs of secukinumab for PsO involved 
3993 patients, again, did not report any case of 
tuberculosis.83 Consistent with findings from 
clinical trials, in vitro study using human micro-
granuloma model showed no mycobacterial reac-
tivation after secukinumab treatment, suggesting 
low risk of mycobacterial infection, in contrast to 
anti-TNFs treatment.82

Recent head-to-head trials comparing IL-17 
inhibitor with anti-TNFs in patients with active 
PsA and inadequate response to cDMARD fur-
ther supported the role of IL-17 inhibition to 

improve both musculoskeletal and skin manifesta-
tions in those naive to bDMARD. In the EXCEED 
trial (n = 853) comparing secukinumab with adali-
mumab, although secukinumab did not meet sta-
tistical significance for superiority, secukinumab 
resulted in numerically higher clinical responses 
across skin and musculoskeletal endpoints with 
ACR20 response achieved in 67% and 62% of 
patients in the secukinumab and adalimumab 
groups, respectively, at week 52 (OR 1.30, 95% 
CI 0.98–1.72; p = 0.0719).65 Although the superi-
ority of secukinumab to adalimumab in PsO was 
not statistically powered, the PASI responses 
were significantly higher in the secukinumab than 
adalimumab arm (PASI100 46% versus 30%, 
p = 0.0007). The superiority of ixekizumab com-
pared with adalimumab has been demonstrated in 
the SPIRIT-H2H trial (n = 566), using a compos-
ite ACR50 and PASI100 endpoint at week 24 
(36% versus 28%; p = 0.036).68 This superiority 
was driven mainly by the superior PsO response of 
ixekizumab compared with adalimumab (PASI100 
60% versus 47%, p = 0.001).68 ACR50 response in 
ixekizumab was not statistically different and non-
inferior compared with adalimumab at week 24 
(51% versus 47%).68

Up to 30–50% of patients, however, have persis-
tent arthritis or arthritis flare despite IL-17A 
inhibitors. New therapy targeting the IL-17 fam-
ily has been studied. BE ACTIVE trial is a phase 
IIb dose RCT (n = 206) investigating the efficacy 
and safety of bimekizumab, a selective monoclo-
nal antibody targeting both IL-17A and IL-17F 
receptors.69 The results suggested that bimeki-
zumab is efficacious across all clinical domains in 
PsA without new safety concerns.69 Phase III tri-
als are ongoing in PsA comparing bimekizumab 
with placebo [BE COMPLETE, ClinicalTrials.
gov identifier: NCT03896581] and with placebo 
as well as adalimumab as comparators [BE 
OPTIMAL, ClinicalTrials.gov identifier: 
NCT03895203].

IL-12 and IL-23 inhibitors
IL-23 is a heterodimeric cytokine with p19 and 
p40 subunit, and the p40subunit is shared with 
IL-12. Ustekinumab is a monoclonal antibody 
directed against the p40 subunit of IL-12 and 
IL-23. The FDA approved ustekinumab use in 
PsA in 2013 based on two prior phase III trials: 
PSUMMIT-1 and PSUMMIT-2 (Table 2).70,84 
Ustekinumab was shown to be efficacious in 
improving arthritis in those who were TNFi-naïve 
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and TNFi-IR. In the PSUMMIT-1 trial, which 
included patients who were TNFi-naïve, 42% 
and 50% of patients who received 45 mg and 
90 mg of ustekinumab achieved ACR20 response 
at week 24, respectively.70 In PSUMMIT-2, 
which included 58% of patients with prior experi-
ence with anti-TNFs (>70% had inadequate 
response or intolerant), 44% of patients who 
received secukinumab achieved ACR20 response 
at week 24, and a lower response rate was seen in 
patients who had prior experience with anti-
TNFs.71 Ustekinumab also inhibited radiographic 
joint damage and was shown to improve PsO, 
dactylitis and enthesitis.70,71,85 As the IL-12/23 
pathways are central to the pathogenesis of 
enthesitis, inhibition of this pathway should theo-
retically lead to greater improvement in enthesi-
tis. The open-labelled ECLIPSA trial investigated 
this concept by comparing ustekinumab with 
standard anti-TNFs treatment. Of 47 PsA 
patients with active enthesitis, the rate of enthesi-
tis clearance was more than double in patients 
treated with ustekinumab than anti-TNFs (77% 
versus 29%).72

IL-12 was once thought to have a central role in 
T-cell-mediated responses in inflammation. The 
recent discovery of IL-23, which shares a 

common p40 subunit with IL-12, prompted 
efforts to clarify the different roles of these 
cytokines in immune regulation.86 Inhibition of 
the p40 subunit of IL-12 blocks both Th-1 signal-
ling and Th-17 signalling, while inhibition of the 
p19 subunit on IL-23 blocks the Th-17 signalling 
(Figure 1). Guselkumab is monoclonal antibody 
against p19 subunit of IL-23. Recent findings 
from phase III RCTs show clinical efficacy of 
guselkumab in patients with PsA who were 
bDMARD-naïve or had received anti-TNFs 
(Table 2). The DISCOVER-1 study, in which 
31% of patients had prior anti-TNFs exposure 
(11.5% TNFi-IR), higher ACR20 response at 
week 24 was achieved in 59% and 52% of patients 
receiving guselkumab every 4 and 8 weeks, respec-
tively.73 In the DISCOVER-2 trial, which 
included only bDMARD-naïve patients, a signifi-
cantly greater proportion of patients achieved 
ACR20 response at week 24 in the guselkumab 
than in the placebo group (64% versus 33%)74 
Pooled analysis from DISCOVER-1 and 
DISCOVER-2 showed improved dactylitis and 
enthesitis in both guselkumab regimens, com-
pared with placebo.74 Excellent PsO responses 
were demonstrated in DISCOVER-1 and 
DISCOVER-2, with PASI clearance rate up to 
45% in bDMARD naïve patients and up to a 

Figure 1.  Differences between IL-12 and IL-23, which share a common p40 subunit. The blockage of p40 
subunit inhibits both Th-1 signalling and Th-17 signalling, while blockage of p19 subunit inhibits the Th-17 
signalling.
IFN, interferon; IL, interleukin; R, receptor; Th, T helper; TNF, tumor necrosis factor.
⇢ inhibitory.
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third in bDMARD experienced patients. Two 
phase III RCTs (VOYAGE 1 and VOYAGE 2), 
which compared guselkumab with adalimumab 
or placebo for the treatment of moderate-to-
severe plaque PsO, have demonstrated greater 
PASI responses with guselkumab than adali-
mumab.87,88 In the ECLIPSE trial involving 1048 
patients with moderate-to-severe plaque PsO, 
guselkumab showed superior long-term efficacy 
based on PASI90 at week 48, compared with 
secukinumab.89

More studies are underway to evaluate the effi-
cacy and safety of other p19 inhibitors. In a 
phase II study in 185 patients with PsA, risanki-
zumab was efficacious in improving arthritis and 
PsO at week 24 with no unexpected safety find-
ings.90 Another phase II study in PsA (n = 391) 
demonstrated that tildrakizumab was well toler-
ated and efficacious in improving arthritis and 
PsO through week 52.91 The long-term safety 
profile was shown to be favourable in the recent 

reSURFACE trials, showing low rate of severe 
infections for up to 3 years in patients with severe 
PsO.92

Blocking the IL-12/23 pathway does not seem to 
be effective for the axial domain. The efficacy of 
ustekinumab in axial SpA was not demonstrated.93 
Another study with risankizumab showed no evi-
dence of clinically meaningful improvement of 
symptoms in SpA.23 The role of IL-23 inhibition 
in uveitis remains to be determined. A phase II 
trial is underway evaluating the role of usteki-
numab for active sight threatening uveitis77

IL-12/23 inhibition does not seem to increase the 
risk of tuberculosis reactivation. In the Psoriasis 
Longitudinal Assessment and Registry (PSOLAR) 
in the US, involving 3474 patients with PsO 
exposed to ustekinumab with a median follow up 
of 1.6 years, no case of tuberculosis was reported.94 
Thus far, there is only an isolated report of tuber-
culosis in a patient who received ustekinumab.95

Table 3.  Clinical efficacies of JAK inhibitors in RCTs at 3 months.

Author Patient character Treatment/
comparison

n Percentage of patients achieving response in treatment arm

Trial ACR 
20

ACR 
50

ACR 
70

Ent 
clearance

Dac 
Clearance

PASI75

Mease et al.97 TNFi-naïve TOF 5 mg 422 50 28 17 33 34 43

OPAL Broaden TOF 10 mg 61 40 14 41 60 44

  ADA 40 mg 52 33 19 47 47 39

Gladman et al.98 TNFi-IR TOF 5 mg 394 50 30 17 40 52 21

OPAL Beyond TOF 10 mg 47 28 14 32 51 43

Mease et al.101

EQUATOR*
TNFi-naïve FIL 200 mg 131 80 48 23 50 – 45

Mease et al.102 non-bDMARD-IR UPA 15 mg 1704 71 38 15 54 77 63

SELECT-PsA 1** UPA 30 mg 79 52 25 57 80 62

  ADA 40 mg 65 38 14 47 74 52

Genovese et al.103 bDMARD-IR UPA 15 mg 641 57 32 9 – – 52

SELECT-PsA 2** UPA 30 mg 64 38 17 – – 57

Data of clinical efficacies are shown as percentages of patients achieving outcome.
ACR, American College of Rheumatology response criteria; ADA, adalimumab;bDMARD-IR, biologic disease modifying anti-rheumatic drug 
inadequate responder; Dac, dactylitis; Ent, enthesitis; FIL, filgotinib; JAK, Janus kinase; N, number of patients; PASI, psoriasis area and severity 
index; RCT, randomised controlled trial; TNFi-IR, tumor necrosis factor inhibitor inadequate responder; TOF, tofacitinib; UPA, upadacitinib.
*Phase II trial; outcome shown at week 16.
**Phase III trial (data was published as abstract); outcome shown at week 12 (ACR 20/50/70), week 24 (resolution of enthesitis/dactylitis), week 16 
(PASI75).
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Janus kinase inhibitors
In vivo and ex vivo studies suggest that Janus 
kinase (JAK)/STAT pathway is linked to IL-23/
IL-17 axis, which plays an important role in the 
pathogenesis of PsA.96 The advantages of JAK 
inhibitors are oral route of administration, stable 
molecular structure with a short half-life, lower 
production cost than biologics and not requiring 
cold chain in storage.

Tofacitinib is an FDA-approved JAK inhibitor for 
use in PsA. Based on OPAL Broaden and OPAL 
Beyond studies, tofacitinib has been shown to be 
effective to improve peripheral arthritis, skin PsO, 
enthesitis and dactylitis (Table 3).97,98 Tofacitinib 
is also an FDA-approved treatment for ulcerative 
colitis. It was demonstrated to be more effective as 
induction and maintenance therapy than pla-
cebo.99 Nevertheless, no significant effect was 
observed in Crohn’s disease.100

A few JAK inhibitors are now in phase II and III 
trials. Filgotinib is a selective JAK-1 inhibitor. 
In the phase II EQUATOR trial, filgotinib was 
efficacious for the treatment of active PsA, with-
out new safety signals.101 The preliminary data 
from two phase III RCTs on upadacitinib 
(SELECT-PsA-1 and SELECT-PsA-2) have 
demonstrated promising results without new 
concerns in safety. In SELECT-PsA-1, which 
randomised 1705 PsA patients who were non-
bDMARD-IR, treatment with daily 15 mg or 
30 mg of upadacitinib given orally demonstrated 

improvement in musculoskeletal symptoms, PsO, 
physical function, pain, fatigue and inhibited 
radiographic progression. At week 12, superiority 
in achieving ACR20 response was shown for upa-
dacitinib 30 mg daily compared with adali-
mumab.102 In SELECT-PsA-2 that recruited 641 
bDMARD-IR PsA patients, both doses of upa-
dacitinib demonstrated significant improvements 
across PsA joint and skin domains compared with 
placebo.103 Improvement in PsA symptoms has 
been observed in both trials as early as at week 2.

Current and future treatment approaches
Current treatment strategy in PsA emphasizes a 
T2T approach to the prevalent domains. 
Advances in the knowledge of pathogenesis has 
led to development of novel biologics beyond 
anti-TNFs. However, there is still a substantial 
proportion of patients who may not respond to 
certain treatment options. The current practice 
relies on individualising choice of treatment by 
matching the most severely affected domains of 
the patients with the best available evidence of 
efficacies of drugs for those domains. When 
patients do not respond to a treatment, shifting 
and cycling through different options would be 
the rational steps. For instance, for patients with 
peripheral arthritis not responding to cDMARDs, 
anti-TNFs, IL-17 inhibitors, or IL-23 inhibitors 
may be considered. For those who have severe 
peripheral arthritis, poor prognostic factors, uvei-
tis or IBD, monoclonal antibody of anti-TNFs 

Table 4.  Choosing biologic based on prevalent domains.

PsA domains

  PsO Peripheral arthritis Enthesitis Dactylitis Axial Uveitis IBD XR progression

Anti-TNF(mAb) ++ +++ ++ ++ +++ +++ +++ ++

IL-17i +++ ++ ++ ++ +++ + (ivi) − ++

IL-12i (p40) +++ ++ ++ ++ − ? +++ ++

IL-23i (p19) ++++ ++ ++ ++ − ? ? ++

JAKi ++ ++ ++ ++ + ? ++UC ++

− CD

CD, Crohn’s disease; i, inhibitors; IBD, inflammatory bowel disease; IL, interleukin; ivi, intravenous infusion; JAK, Janus kinase; mAb, monoclonal 
antibody; PsO, psoriasis; TNF, tumor necrosis factor; UC, ulcerative colitis.
+strength of clinical efficacy.
–no clinical efficacy or even aggregate.
?no data on efficacy.
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would be preferred. For those who have severe 
PsO, choosing IL-17 or IL-23 inhibitors would 
be an appropriate initial treatment strategy. As for 
those with high risk of tuberculosis, IL-17 inhibi-
tors would be a good option. We summarized the 
efficacies of the different classes of therapeutic 
agents for various PsA domains in Table 4. We 
benchmarked the efficacies of anti-TNFs for 
peripheral arthritis as (+++), and for dactylitis, 
PsO and enthesitis as (++). Efficacies of IL-23 
inhibitors for PsO were benchmarked as (++++) 
and for peripheral arthritis, enthesitis and dactyli-
tis as (++). We gave (–) when the classes of drugs 
had no clinical efficacy or aggregating the PsA 
domain, and indicated (?) when no data was 
available to give a recommendation. This infor-
mation can be used as a simple guide for treat-
ment consideration. However, some caution in 
interpretation is required. The information was 
synthesised by extrapolating results from existing 
published trials and not from head-to-head stud-
ies. Secondly, the star system used was empirical, 
rather than effect sizes deriving from meta-analy-
sis with consideration of sample sizes and various 
subgroups of PsA patients.

Reaching and sustaining therapeutic targets has 
proven to drive long term benefits.8–10 The man-
agement of PsA will be greatly enhanced by the 
availability biomarkers that could predict 
responses to therapies. This would greatly opti-
mize the selection of the correct treatments for 
patients by choosing the ones that are more likely 
to result in the best response, while minimising 
the time needed to cycle around treatments that 
may lead to suboptimal response with potential 
risk of further damage, as well as cardiovascular 
and other end organ complications. Advances in 
genomics, proteomics and immunomics have 
allowed the development of methods to tailor 
medical treatments to the individual characteris-
tics of each patient, commonly called precision 
medicine.104 Precision medicine has shown prom-
ising potential in PsA. Miyagawa et al. used eight-
colour flow cytometry to stratify patients into 
Th-17 versus Th-1 patterns, for which secuki-
numab or anti-TNFs were offered according to 
the patterns.105 In a small prospective RCT, 64 
patients with active PsA were randomised to 
either the stratified care or the standard approach 
for bDMARD selection.105 Greater ACR20 and 
ACR50 responses were shown in the stratified 
care compared with the standard care. Low dis-
ease activity state was achieved in 92% who 

received stratified care, as compared with 55% of 
patients receiving standard care.

Conclusion
PsA is a multisystemic inflammatory condition 
that can lead to disability and impaired quality of 
life. To improve outcome, early diagnosis and 
early treatment towards low disease activity state 
are essential. We summarised the novel biologics 
and therapeutic options beyond anti-TNFs tar-
geted to the various domains of PsA, and gave a 
simple guide to choosing appropriate treatments. 
Better understanding of disease pathophysiology, 
along with precision medicine, will improve treat-
ment outcomes in PsA.
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