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Abstract

Purpose of review To provide clinicians evidence-based strategies to diagnose and treat
psoriatic arthritis (PsA) patients based on involvement of the key domains peripheral arthritis,
psoriasis and nails, axial involvement, dactylitis, and enthesitis, with the goal of improving
outcomes for PsA patients by lessening joint pain and swelling and the degree of inflammation
in the other key domains. It is also imperative to limit or eliminate progressive X-ray damage.
Recent findings Evidence from phase III randomized trials demonstrate that agents that
inhibit tumor necrosis factor (TNF), interleukin (IL)-17, and IL12/23 relieve joint inflamma-
tion and decrease or completely inhibit radiographic progression. Agents that block TNF and
IL-17 are also effective for axial disease. Additional agents effective for psoriatic arthritis but
without documentation of effect on progressive damage include apremilast, abatacept, and
tofacitinib. Most agents have demonstrated efficacy for treatment of enthesitis and dactylitis.
Summary A number of therapies that effectively treat the key domains of psoriatic arthritis are
now available. Comprehensive assessment of patients to determine the extent and degree of
domain involvement is essential to properly individualize treatment, improve outcomes, and
limit progressive joint damage.

@ CrossMark

Introduction

Psoriatic arthritis, a prevalent disorder characterized by
psoriasis and widespread musculoskeletal inflamma-
tion, frequently leads to joint damage and chronic pain
that can alter function and quality of life and in some

cases result in long-term disability [1, 2]. This disorder is
diverse in presentation and course and is associated with
an array of comorbidities that may complicate diagnosis
and therapy [3]. The prevalence of this disease varies
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from 10 to 30% of patients with psoriasis and up to 6
million individuals in the USA may have psoriatic ar-
thritis [4]. Diagnosis of this disorder is often delayed
resulting in significantly worse outcomes [5]. Fortunate-
ly, over the last 15 years, a dramatic expansion of treat-
ment options have improved outcomes for patients with
psoriatic arthritis (PsA) [2, 6®]. A wide variety of thera-
peutic agents are now available to treat psoriatic arthritis
and they are directed towards specific disease pathways.

The vast expansion of treatment options presents pa-
tients and clinicians with great opportunities and chal-
lenges [7]. PsA patients often present with involvement of
multiple domains including skin and nails, peripheral
arthritis, axial disease, dactylitis and enthesitis [8]. Given
that medications used to treat PsA target multiple specific
pathways, it is important to consider that some medica-
tions may be more effective for certain patients. In addi-
tion, safety considerations should be factored into treat-
ment decisions. The central importance of drug cost com-
bined with the anticipated impact of biosimilar drugs
must also be considered and will drive treatment deci-
sions for many patients. Lastly, the role of combination
therapies for treatment of psoriatic arthritis is largely
unexplored but undoubtedly will be examined given that
therapies directed to a wide variety of disease mecha-
nisms either as monotherapy or in combination with
methotrexate have not significantly increased the magni-
tude of treatment response. This inability to improve
treatment outcomes in PsA with newer agents stands in
stark contrast to psoriasis where biologic therapies direct-
ed against interleukin (IL)-12/23, 1L-23, and IL-17 have
resulted in remarkably impressive treatment outcomes
and, in many cases, complete resolution of all plaques.

Despite these impressive advances, under-treatment of
this disorder is common [9, 10].

The expansion of treatment options has been accom-
panied by increased awareness of psoriatic arthritis. In
particular, dermatologists are often the first to interact
with psoriatic patients with musculoskeletal features.
The co-occurrence of psoriasis and psoriatic arthritis
creates collaborative opportunities for dermatologist
and rheumatologist to optimize patient care [11]. A
major gap in this interaction, however, is a lack of un-
derstanding regarding the proper selection of specific
medications for the diverse array of psoriatic arthritis
phenotypes In part, this inability to differentiate thera-
pies is related to the absence of head-to-head trials that
compare agents in PsA, the lack of uniform outcome
measures included in clinical trials (e.g., dactylitis,
enthesitis), and the limited understanding of PsA path-
ogenesis [12, 13]. Nonetheless, recent publications com-
bined with clinical experience provide some guidance
about preferred therapies in certain clinical scenarios. In
this review, we will focus attention on agents with prov-
en ability to relieve symptoms and slow or stop joint
and soft tissue damage and X-ray progression in PsA. We
will also consider disease modification from a broader
perspective focusing on the ability of agents to maintain
or increase function, improve quality of life, and en-
hance participation both at home and at work. The first
section will center on therapy for specific PsA domains
followed by how the various therapeutic agents have
been shown to modify function, quality of life, and
productivity and conclude with personal observations
regarding tips for optimizing diagnosis and treatment in
PsA.

Disease modification in PsA: a domain approach

A patient who presents with symptoms suggestive of PsA challenges the clinician
from both the diagnostic and therapeutic perspective. Musculoskeletal symptoms
commonly follow a long period of psoriatic skin disease and may be insidious in
onset or appear abruptly, without warning [14]. Tissue involvement is often
widespread and the absence of a specific biomarker may result in delayed diag-
nosis and sub-optimal treatment outcomes [5]. In the diagnostic evaluation,
assessment of the multiple potential domains of involvement including skin and
nails, peripheral arthritis, axial involvement, enthesitis, and dactylitis is essential
so that a personalized treatment plan can be developed and initiated. It is not
uncommon for a single patient to present with involvement of multiple domains
and the impact of inflammation at specific sites on the level of pain, quality of life,
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and function varies widely from patient to patient [15]. For example, for some
patients, any involvement of skin and nails may overshadow joint involvement
whereas another patient may find that peripheral arthritis, axial symptoms, or
enthesitis is debilitating and will tolerate a relatively high burden of psoriasis. The
central importance of the five domains is reflected in PsA clinical trials where
peripheral arthritis is the primary outcome measure but the four other domains
are assessed as critical secondary outcomes. Moreover, recent outcome measures
such as the minimal disease activity (MDA) include assessment of all these
domains to fully assess treatment response in PsA [16]. When faced with patients
who have involvement of multiple domains, clinicians face therapeutic
challenges—how does one treat these different sites with regimens that are
effective, safe, and feasible? Fortunately, over the past 20 years, agents with
widespread anti-inflammatory actions are now available to relieve symptoms and
modify disease activity. The ability of individual agents to significantly alter
disease activity in the specific domains will be discussed below and results from
published clinical trials are outlined in Table 1. The oral synthetic medications
(OSM) methotrexate, sulfasalazine, and leflunomide are not included in this table
due to lack of published data regarding efficacy in the different domains.

Table 1. Efficacy of therapies in psoriatic arthritis

Drug

0sDMARDs
Apremilast
Tofacitanib
Anti-TNF agents
Adalimumab
Certolizumab
Etanercept
Golimumab (sc, iv)
Infliximab
CTLA4-IG abatacept
Anti-IL17 agents*
Ixekizumab
Secukinumab
Anti-IL12/23*
Ustekinumab
Anti-IL-23*
Guselkumab

Signs and symptoms

Joints

+++
+++

+++

+++

+++

Structural Axial Enthesitis Dactylitis
Skin modification

Joints*
+ NA NA ++ +
+ NA + ++ +
++ ++ ++ ++ ++
++ ++ ++ ++ ++
+ ++ ++ ++ ++
++ ++ ++ ++ ++
+H++ ++ ++ ++ ++

NA NA Nil Nil
++++ + ++ + ++
-+ + ++ ++ ++
+++ + - ++ ++
++++ + NA ++ ++

NA not assessed, Nil assessed but not significant
*Radiographic progression not as advanced in trials with these agents compared to earlier trials resulting in lower effect on structural

modification

+ mild response, ++ moderate response, +++ very good response, ++++ excellent response
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Peripheral arthritis

Two PsA treatment recommendations manuscripts were published over the last
2 years and methotrexate is listed as an agent to be strongly considered in patients
unresponsive to non-steroidal anti-inflammatory medications |7, 17]. Unfortu-
nately, we lack high-quality phase III data for the OSMs hydroxychloroquine,
methotrexate, and sulfasalazine. Indeed, the one double-blind randomized trial
of methotrexate in PsA failed to show benefit over placebo although the study
may have been underpowered, the methotrexate was not aggressively dosed, and
the burden of arthritis was low [18]. We also have no high-quality data regarding
the efficacy of methotrexate for the treatment of axial disease, enthesitis, or
dactylitis although data on efficacy in psoriasis is available (discussed below). The
SEAM Trial (NCT02376790), currently in progress, compares methotrexate
monotherapy with etanercept and combination etanercept and methotrexate in
PsA patients. This large study will provide critical information regarding the
efficacy of methotrexate as monotherapy or in combination with an anti-tumor
necrosis factor (TNFi) treatment of PsA. In the case of sulfasalazine, a well-
designed trial was carried out over 30 years ago which did not demonstrate a
significant improvement of sulfasalazine over placebo in PsA although current
outcome measures were not applied [19]. Data for leflunomide are available in a
phase IIb study which showed a significant impact on arthritis but not psoriasis
[20]. The efficacy of a step-up therapy with defined treatment targets versus usual
care was examined in the Tight Control of Psoriatic Arthritis (TICOPA) study
[21e]. Patients who were in the treat to target arm were more likely than the usual
care arm to reach minimal disease activity (MDA) and to be on biologics but side
effects were higher in this group and radiographic progression was not improved
with the more aggressive treat to target approach. Additional treat to target studies
that employ different treatment regimens are required to better understand how
which strategies will improve outcomes, lower side effects, and lessen costs.

Apremilast and tofacitinib are effective for the treatment of peripheral arthri-
tis in PsA. In the PALACE I-III studies, the gap between the placebo and ACR 20
(AACR 20) response for the 30-mg BID dose was significant and ranged from 14
to 22 points in DMARD-exposed and 15 points in DMARD-naive patients [22].
Two studies examined the efficacy of tofacitinib in patients at 12 weeks unre-
sponsive to DMARDs or anti-TNF agents and the AACR 20 response was 25.9
and 17.5 points, respectively, in the two studies. In the first trial, radiographic
progression was examined using the van der Heijde modified Sharp score at
baseline and at 12 months. The percentage of non-progressors at 12 months
between the different treatment groups was 91 and 98%, respectively.

The TNFi agents etanercept, infliximab, adalimumab, golimumab, and
certolizumab are all approved for treatment of PsA in North America and
Europe based on results from large-phase Il randomized trials in which ap-
proximately half the subjects were continued on methotrexate at baseline. The
AACR 20 were as follows: etanercept was 44 at week 24, adalimumab 44 at week
24, subcutaneous golimumab 39 at week 14, infliximab 47 at week 14, and
certolizumab 27.6 at week 12 [23-27]. Recent data on intravenous golimumab
showed a AACR 20 of 53.3 at week 14 [28]. Serious adverse events were similar in
nature and frequency across the different agents although serious infection rates
may be slightly higher with infliximab. The patients in the methotrexate groups
in these studies did not show a higher response than patients on TNFi mono-
therapy but these patients were inadequate responders to methotrexate when
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they entered the trials. All anti-TNF agents inhibited radiographic progression
[29]. No head-to-head trials of anti-TNF agents in PsA have been published.
The anti-1L-12/23 agent ustekinumab was effective for the treatment of PsA
patients who were inadequate responders to methotrexate or patients who did
not respond to anti-TNF agents [30, 31]. In PSUMMIT 1, half the patients were
inadequate responders to methotrexate and the AACR20 was 19.6 for the 45-
mg and 26.7 for the 90-mg dose. In PSUMMIT 2, 34% of the patients were
inadequate responders to anti-TNF agents and the ACR response was less
impressive in those patients with prior TNFi exposure (ACR 20 23.6 compared
to those with prior exposure, DACR20 21.1). This medication was well tolerated
with few reported adverse events. Inhibition of radiographic progression was
demonstrated in a combined analysis of the PSUMMIT1 and two datasets [30].
The CTLA4-Ig molecule abatacept was recently approved for treatment of PsA
based on results from a phase III trial [32¢]. In the phase III study, the AACR 20
was 12.1 at 12 weeks and the effect of treatment on radiographic progression has
not been published. Abatacept was well tolerated with few adverse events.
Secukimumab and ixekizumab, antibodies to IL-17A, showed efficacy for
treatment of peripheral arthritis. The AACR20 for secukimumab was 47.2 for
the 300-mg dose and 44 .4 for the 150-mg dose at 24 weeks in TNFi-naive patients
[33]. The responses dropped to 38.2 and 23.2 for those previously exposed to
TNFi for the 300- and 150-mg doses, respectively. Ixekizumab, 80 mg every
4 weeks, demonstrated a AACR20 of 27.7 in TNFi-naive patients at 24 weeks and
in a second study, patients exposed to TNFi had a AACR20 of 19.2 [34ee, 35e6),
The agents were well tolerated with rare candida infections. Secukinumab and
ixekizumab inhibited X-ray progression. The efficacy and safety of the anti-IL-23
agent guselkumab was analyzed in a phase II clinical trial [36]. The gap between
placebo and ACR 20 was 40.4 at week 24 and serious adverse events were
uncommon and did not differ significantly from placebo. This agent is currently
approved for psoriasis and phase III trials in PsA are underway.

Psoriasis and nail disease

Psoriasis and associated nail disease can be associated with significant distur-
bance of body image and an increased prevalence of anxiety and depression
[37]. Fortunately, new treatment options are now available that are dramatically
effective for psoriatic plaques. While it is true that the burden of psoriasis may
be low or moderate in many PsA patients, moderate and severe phenotypes are
observed and when combined with arthritis and other comorbidities can wield
devastating effects on quality of life and function. Traditionally, methotrexate is
the first systemic agent prescribed for psoriasis. In the CHAMPION study which
compared the Psoriasis Area and Severity Index (PASI) 75 response at 16 weeks
between methotrexate and adalimumab, the APASI 75 for methotrexate was
16.6 and for adalimumab 60.7; both agents were statistically superior to pla-
cebo [38]. The methotrexate was rapidly escalated to a maximum dose of 25 mg
but the time point of 16 weeks may have been too early to see a full metho-
trexate response. In the apremilast ESTEEM 1 clinical trial, the A PASI75 was
28.8 and was significantly different than placebo [39]. In the Oral treatment
Psoriasis (OPT) 1 Pivotal Trial that examined the efficacy of tofacitinib, the
APASI75 was 32.9 in the 5-mg and 50.2 in the 10-mg dose; a similar magnitude
of response was observed in the OPT 2 pivotal trial [40].
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Currently, seven distinct biologic therapies are licensed for use in Europe
and the USA: adalimumab, etanercept, infliximab, ixekizumab, secukinumab,
and ustekinumab, all of which perform significantly better than placebo [41].
Guselkumab, an inhibitor of the IL-23 pathway, showed impressive results in
psoriasis [42]. In a network meta-analysis that applied hierarchical cluster
analysis to account for efficacy and tolerability based on phase III clinical trial
data, adalimumab, secukinumab, and ustekinumab were characterized with
high efficacy and tolerability and ixekizumab and infliximab with high efficacy
and poorer tolerability [43]. In a second meta-analysis, infliximab and
secukinumab were the most effective biologics but were most likely to produce
adverse or infectious events whereas ustekinumab was the third most effective
biologic and did not show increased adverse events compared to placebo [44].
It must be stressed that these two meta-analyses are based on examination of
short-term phase III clinical trial data and more complete long-term data will
arise from disease registries. Also, skin results tend to be less impressive in PsA
studies because the extent of skin involvement is lower than in psoriasis studies
and the change in PASI score is more challenging to evaluate when the baseline
skin scores are lower. A major challenge in the treatment of PsA patients with
psoriasis is that high body mass indices (BMIs) are often observed in these
patients. Two agents, infliximab and IV golimumab, which are both dosed
according to weight, are often more effective in this patient subgroup particu-
larly when other anti-TNF agents do not provide prolonged response. Abatacept
and golimumab have not been formally evaluated in psoriasis trials although in
the intravenous golimumab PsA trial, the APASI75 was 45.6. Abatacept was not
effective for treatment of psoriasis in the phase III PsA trial [32e].

Nail disease is a prevalent feature in both psoriasis and PsA and it can
negatively impact quality of life [45]. Most studies use the Nail Psoriasis
Severity Index (NAPSI) or variations of this measure. Therapies range from
topical to intra-lesional and systemic therapies. Response of nail disease to
therapies is typically included as a secondary outcome in psoriasis clinical trials.
All the biologic agents (reviewed in [46]) including agents targeting TNF, IL-17,
I1-23, and IL-12/23 are effective for nail disease. Apremilast and tofacitinib are
also effective. Unfortunately, the differences in outcome measures, study de-
sign, and follow-up do not provide accurate comparative analyses and head-to-
head trials are not available. Nonetheless, the entire range of biologic agents
along with apremilast and tofacitinib demonstrate excellent results on nail
psoriasis providing a wide range of options.

Involvement of the axial skeleton is prevalent in PsA and the negative impact on
pain, quality of life, and function is similar to that observed in ankylosing
spondylitis [47]. Unfortunately, axial measures have not been included as
secondary outcomes in most PsA trials so data on response has been obtained
from trials in axial spondyloarthritis. Phase III trials demonstrated that agents
targeting TNF and IL-17 are effective for axial spondyloarthritis [48]. Phase III
data on the efficacy and safety of secukimumab in ankylosing spondylitis are
published but data on ixekizumab are not yet available [49]. Interestingly in a
recent interventional trial, ustekinumab, which targets IL-12/23, was not effec-
tive and the trial was stopped early (personal communication). The effect of IL-
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23 antagonists on axial disease is not known at this time. In a phase II trial,
tofacitinib 5 mg BID, was more effective than placebo in achieving the ASAS20
outcome in ankylosing spondylitis but significant improvement was not ob-
served for the 10-mg dose [50]. It is also important to note that TNFi agents
were demonstrated to inhibit radiographic progression in ankylosing spondy-
litis if given early in disease course and continuously [51, 52]. Recently, very
little disease progression was noted in a recent phase III trial of secukinumab in
ankylosing spondylitis [53]. Results from these studies suggest that blockade of
TNF or IL-17 will inhibit axial progression in axial PsA but no data are available
to confirm this view.

Enthesitis is a classic and prevalent manifestation of PsA identified in approx-
imately 30-50% of patients in published registries and trials [54]. The presence
of enthesitis corresponds with disease severity as well as functional limitation
and pain scores [55, 56]. The plantar fascia, Achilles, and lateral epicondyle
insertion points are the most commonly affected sites but enthesitis also occurs
periarticular to finger joints and in the shoulders, hips, knees, and axial struc-
tures. In recent years, significant discoveries underscore the importance of
enthesitis in PsA [57, 58]. The “enthesis organ” is a complex structure that
effectively dissipates biomechanical stress. As such, enthesitis in PsA is theorized
to represent a form of the Koebner phenomenon generating an inflammatory
cascade in response to biomechanical stress [59]. Additionally, enthesitis oc-
curring in a passive transfer model of collagen antibody-induced arthritis
(CAIA) appears to be IL-23-dependent and mediated by resident T helper type-
17 cells although this model remains to be confirmed [60].

Enthesitis presents challenges in both clinical practice and trial assessments.
Entheseal inflammation is frequently mistaken for non-inflammatory
enthesopathy or centralized pain leading to diagnostic and specialist referral
delays. Once identified, it can be challenging to treat, often requiring both rest
and immunomodulatory therapy. In clinical trials of PsA, enthesitis is commonly
assessed as a core secondary outcome. However, understanding the magnitude of
response across studies has been complicated by the use of different indices and a
lack of an established minimally dlinically important difference (MCID). Com-
mon indices used include the Maastricht Ankylosing Spondylitis Enthesitis Score
(MASES), the Mander Enthesitis Index (MEI), the Spondyloarthritis Research
Consortium of Canada (SPARCC) Enthesitis Index, and the Leeds Enthesitis
Index (LEI), although some clinicians may simply assess for tenderness at
targeted sites such as the Achilles and plantar enthesial insertions [54, 61].

Despite the difference in outcome measures employed, phase III studies of
all currently available biologic therapies targeting TNFa, 11-17, 11-12/23, and IL-
23, as well as the oral synthetic medication apremilast and tofacitinib, dem-
onstrate treatment efficacy for enthesitis. Statistically significant improvements
of enthesitis are reported in trials of certolizumab pegol [27] and subcutaneous
and intravenous golimumab [28, 62].

Adalimumab showed non-significant differences from placebo in a phase III
trial [25, 50]. Enthesitis is responsive to tofacitinib and apremilast [63ee, 64—
66]. Only modest improvements in enthesitis scores were noted for ixekizumab
in patients who had previously failed TNFi therapy [3]. IL-12/23 inhibition with
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ustekinumab was shown to be significantly effective for enthesitis [30, 31]. In a
recent randomized observational head-to-head trial of ustekinumab versus
TNFi in 51 PsA patients, complete resolution of enthesitis was observed in
73.9% of patients treated with ustekinumab versus 41.7% of patients on TNFj, a
significant difference [67]. The study population was somewhat unusual in the
mean ages of the two groups were 62 and 58 for ustekinumab and TNFi
subjects, respectively. Nonetheless, these findings are intriguing and await
confirmation in a larger trial. In a phase II trial, guselkumab demonstrated
complete resolution of enthesitis in 56.6% of patients compared to 29% of
patients on placebo at week 24 [36]. Unique in this category, however, is
abatacept. Resolution of enthesitis at 24 weeks was not statistically different
between abatacept- and placebo-treated groups although a high percentage of
participants were not biologic-naive [32e].

Dactylitis is a distinguishing and common clinical manifestation of psoriatic
arthritis identified in approximately 15-50% of patients in published registries
and trials [68]. The presence of dactylitis is associated with greater disease
severity and pain [55], as well as increased risk of bony damage [69]. Dactylitis
is characterized by diffuse digital swelling and tenderness and exam findings
can include features of synovitis, tenosynovitis, and central slip enthesitis
leading to variation in identification and reporting.

Similar to enthesitis, comparing the magnitude of dactylitis treatment re-
sponse is complicated by the use of different outcome measures and the lack of
a defined MCID [54, 61, 70]. In general, phase III trial results for available
targeted biologic therapies show efficacy for dactylitis with few exceptions.
Significant improvements in dactylitis scores were found with intravenous, but
not with subcutaneous golimumab [26, 28, 62]. Statistically significant im-
provements were reported for dactylitis at week 24 in patients treated with
certolizumab pegol compared with placebo [27]. Although not placebo-con-
trolled, the PRESTA, a phase IV study of two different etanercept doses, reported
a 75% reduction in dactylitis scores at week 24 with 50-mg weekly dosing [71].
The SPRIT-P1 trial found both ixekizumab and adalimumab effective for
dactylitis as compared with placebo [34ee]. Ustekinumab [30, 31],
secukinumab [72e, 73], and ixekizumab [34ee, 35e¢] demonstrated good
efficacy for dactylitis; the latter showed significant results in patients who
previously failed TNFi therapy [35¢¢]. Clinical trials with tofacitinib [63ee, 32e]
and apremilast [66, 65] have documented mild dactylitis responses, though
they have not yet shown statistical significance. In the phase II guselkumab,
55.2% of patients on drug compared to 17.4% of patients on placebo achieved
complete resolution of dactylitis at week 24. Abatacept was not found to be
effective for dactylitis [32e].

Quality of life and functional status

Quality of life and functional status for many patients with PsA are
improved with TNFi therapy. Recent large randomized, phase III
placebo-controlled trials with subcutaneous golimumab, certolizumab,
and adalimumab demonstrated clinically meaningful and statistically
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significant improvements in physical function and health-related
quality of life by week 24 of treatment [34ee,74, 75]. These results are
summarized in Table 2. The beneficial effects of golimumab observed
at 24 weeks relative to placebo were sustained at 5 years, further
supporting the disease-modifying role of TNFi therapy for PsA [74].
TNF-inhibition has also been shown to reduce the impact of PsA on
work productivity. In the golimumab trial, treatment arms reported
benefits in productivity (VAS scale) at 16 weeks [74]. A multicenter
observational study of PsA treatment and work disability in the UK
found that TNFi treatment (etanercept, adalimumab, or infliximab)
was associated with a 30% improvement in presenteeism (P<0.001)
and 40% improvement in work productivity (P<0.001) at 6 months
[14].

Recent trials of IL-17A inhibition in PsA found significant improve-
ments in health-related quality of life, physical function, and produc-
tivity measures. At 24 weeks of treatment, secukinumab was associated
with improved Health Assessment Questionnaire Disability Index
(HAQ-DI) and Short Form (SF)-36 physical and mental component
scores as well as patient global assessment [75]. These results are
summarized in Table 2. Improvements were sustained or even improved
at 52 and 104 weeks in follow-up analysis [78e]. Regarding productiv-
ity, the phase III trial with secukinumab reported a 15% reduction in
PsA-related work impairment at 24 weeks. Ixekizumab demonstrated
clinically meaningful and statistically significant improvements in HAQ-
DI. SF-36 physical components scores were also improved at 24 weeks
relative to placebo [34ee]. This effect is supported by similar findings in
the trial of Ixekizumab in patients who were inadequate responders to
TNFi [35ee].

Clinical pearls

In order to modify disease outcomes, it is essential to perform a through
initial evaluation on all patients suspected to have PsA. The marked
heterogeneity of disease, the complex mix of domain involvement in a
single patient, and the lack of defining diagnostic biomarkers present
significant challenges to clinicians in both establishing a diagnosis and
developing a comprehensive treatment plan. A diagnostic approach to
help guide therapeutic decision-making is shown in Fig. 1, first carefully
evaluating the patient for the presence of skin and nail disease (includ-
ing scalp, inguinal, axillary, and perianal involvement). Close attention
should be placed on thorough assessment of peripheral arthritis and
axial involvement as well as examination of the entheses and digits for
dactylitis. The extent of involvement in each domain should not only
consider the findings from the physical exam but also the degree of pain
according to the patient and the negative impact on function and
quality of life. For example, the co-occurrence of centralized pain and
psoriatic arthritis can negatively affect treatment outcomes so it should
be noted and therapeutic approaches to address this entity included in
the treatment plan.
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|

| Skin | | Axial | | Peripheral | | Enthesopathy “ Dactylitis |

* Plain X-ray
e DPUS, MRI
* Acute phase reactants
¢ Cellularbiomarkers

Comorbidities

Erosive markers | | Erosive by imaging | | Non-erosive

Treatment guided by pt response,
imaging and biomarkers

Monitor treatment response
Pt outcomes, exam, change in biomarkersand DPUS
signals

Fig. 1. Diagnostic evaluation and therapeutic approach in psoriatic arthritis. DPUS Doppler power ultrasound, MRI magnetic
resonance imaging, pt patient, Rx treatment.

Following assessment of domain involvement and exclusion of other rheu-
matic disorders (rheumatoid arthritis, axial spondyloarthritis, crystalline dis-
ease, systemic lupus erythematosus, and other systemic autoimmune disor-
ders), appropriate imaging can assist in tailoring a specific treatment plan. Plain
radiographs of symptomatic peripheral joints provide critical information re-
garding presence of erosions, joint space narrowing, and proliferative bony
changes. These radiographic findings of baseline damage are indicators of
future progression and treatment selection should focus on agents with proven
ability to retard X-ray damage including antibodies to TNF, IL-12/23, and IL-17.
Radiographs of the SI joints and cervical, thoracic, and lumbar spine, even in
patients without axial symptoms, can reveal bone damage in the form of
erosions, syndesmophytes, and bony fusion in up to 40% of patients and
should be strongly considered. Axial involvement can be addressed therapeu-
tically with antibodies to TNF and IL-17. Elevated acute-phase reactants, par-
ticularly CRP, are associated with more X-ray progression and should also be
assessed. Power Doppler ultrasound is very effective in the identification of
early erosions, synovitis, tendonitis, and enthesitis. MRI imaging can aid in the
assessment of axial pain in the absence of X-ray findings and to better under-
stand the extent and degree of inflammation (bone marrow edema) and
damage in peripheral joints, particularly in centers without the availability of
power Doppler ultrasound. PsA patients are at increased risk to develop
osteoporosis, particularly patients with active axial inflammation [79,
80]. Baseline DEXA scans should be performed in perimenopausal fe-
males and in younger patients with persistently active arthritis and
treatment initiated for patients with T scores in the osteoporotic range.
Lastly, periodic monitoring longitudinally using clinical, serologic, and
imaging modalities is often required to maintain treatment response and
to document disease flare.
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A comprehensive initial assessment of the patient with psoriatic
arthritis must include a full evaluation of associated comorbidities to
maximize treatment response and minimize adverse outcomes [3, 81].
Obesity, metabolic syndrome, type II diabetes, and peripheral vascular
disease along with anxiety and depression are prevalent comorbidities
that may impede treatment response and contribute to untoward side
effects [82-84, 85¢]. For example, patients with a high BMI may lose
efficacy to TNFi with subcutaneous dosing so treatment with a TNFi that
is dosed according to weight or a non-TNFi agent may provide a more
sustained response [86-89]. Obese patients and those with diabetes
often have fatty liver disease [85e, 90], a relative contraindication to
methotrexate therapy based on serial biopsy studies in patients with
psoriasis [91]. These patients may have baseline elevated liver function
tests that can also rise following treatment with biologic agents. Obesity
is also strongly associated with obstructive sleep apnea, a major risk
factor for centralized pain and this should be formally assessed and
treated when present. Consultation with a nutritionist, dietician, and, when
indicated, endocrinologist to help with a supervised weight loss regimen is a
critical intervention required for many patients to achieve a significant and
durable treatment response. Most importantly, the presence of diabetes may
increase the risk of infection in patients on systemic therapies for PsA, particu-
larly in patients with poorly controlled disease and persistently elevated HbA1c
levels. It is also well recognized that PsA patients are at risk for cardiovascular
disease, particularly younger patients with a high burden of psoriasis, so close
collaboration with the primary care physician, dermatologist, and cardiologist,
if relevant, is critical to harmonize therapies and avoid adverse events. Inflam-
matory bowel disease may also complicate treatment in PsA. Agents that target
TNF, with the exception of etanercept and 1L-12/23 antibodies, can be very
effective for Crohn’s disease while the impact of IL-17 inhibition on exacer-
bating colonic inflammation remains controversial. At this time, it is reasonable
not to prescribe agents that block IL-17 in patients with known inflammatory
bowel disease. Lastly, anxiety and depression may strongly impede treatment
response and when noted should be formally assessed and treated by a psy-
chologist or psychiatrist [92].

The efficacy of treat to target approaches in psoriatic arthritis has been
advocated although more formal studies demonstrating superior outcomes
using these strategies compared to standard therapy are not yet available [78e].
The emergence of biologic therapies and more recently oral targeted agents such
as apremilast and tofacitinib greatly expands treatment choices for patients
suffering from PsA. Regrettably, the marked increased in efficacy observed with
the newer biologic agents for psoriasis has not been observed in PsA. The lower
response in PsA may stem from the complex interactions of domain involve-
ment described above and the presence of multiple comorbidities or to the
existence of disease pathways targeting musculoskeletal structures yet to be
revealed. It is likely that a combination of these variables may limit treatment
response in many patients. Biomarker development which integrates genomics,
epigenomics, proteomics, and metabolomics combined with more ad-
vanced imaging modalities currently in development will likely lead to a
more personalized treatment approach and greatly improve outcomes
for PsA patients.



Disease Modification in Psoriatic Arthritis Lieberman and Ritchlin 209

Compliance with ethical standards

Conflict of interest

Dr. Ritchlin reports grants and personal fees from Abbvie, grants and personal fees from Amgen, grants and personal
fees from UCB, personal fees from Novartis, personal fees from Pfizer, personal fees from Lilly, and personal fees
from Janssen, during the conduct of the study. Dr. Lieberman declares no conflict of interest.

Human and animal rights and informed consent
This article does not contain any studies with human or animal subjects performed by any of the authors.

References and Recommended Reading
]
Papers of particular interest have been highlighted as:

e Of importance

ee Of major importance

1. Moll JM, Wright V. Psoriatic arthritis. Semin Arthritis (PPACMAN) Survey: benefits and challenges of com-
Rheum. 1973;3(1):55-78. bined rheumatology-dermatology clinics. ] Rheumatol.
2. Coates LC, Helliwell PS. Psoriatic arthritis: state of the 2017;44(5):693-4.
art review. Clin Med. 2017;17(1):65-70. 12. Helliwell P, Coates L, Chandran V, Gladman D, de Wit
3. Ogdie A, Schwartzman S, Husni ME. Recognizing and M, FitzGerald O, et al. Qualifying unmet needs and
managing comorbidities in psoriatic arthritis. Curr improving standards of care in psoriatic arthritis. Ar-
Opin Rheumatol. 2015;27(2):118-26. thritis Care Res (Hoboken). 2014;66(12):1759-66.
4. Og.d.ie A, Weiss P R Th? epidemiology of psoriatic ar- 13. Ritchlin C. Spondyloarthritis: closing the gap in psori-
thritis. Rheum Dis Clin N Am. 2015;41(4):545-68. atic arthritis. Nat Rev Rheumatol. 2014;10(12):704-5.
5. Haroon M, Gallagher P, FitzGerald O. Diagnostic delay 14. Tillett W, Charlton R, Nightingale A, Snowball J, Green

of more than 6 months contributes to poor radio-
graphic and functional outcome in psoriatic arthritis.
Ann Rheum Dis. 2015;74(6):1045-50.

6.0 Ritchlin CT, Colbert RA, Gladman DD. Psoriatic ar-
thritis. N Engl ] Med. 2017;376(10):957-70.

Recent comprehensive review of PsA.

7. Coates LC, Kavanaugh A, Mease PJ, et al. Group
for research and assessment of psoriasis and pso-
riatic arthritis 2015 treatment recommendations
for psoriatic arthritis. Arthritis Rheum (Hoboken,

A, Smith C, et al. Interval between onset of psoriasis
and psoriatic arthritis comparing the UK Clinical Prac-
tice Research Datalink with a hospital-based cohort.
Rheumatology (Oxford). 2017;56(12):2109-13.

15. Ritchlin C. Psoriatic disease—from skin to bone. Nat
Clin Pract Rheumatol. 2007;3(12):698-706.

16. Coates LC, Helliwell PS. Defining low disease activity
states in psoriatic arthritis using novel composite dis-
ease instruments. ] Rheumatol. 2016;43(2):371-5.

NJ). 2016;68(5):1060-71. https://doi.org/10. 17. Cl}tOlO M, I,vlyersor} GE, Fleischmann RM, Lioté F,
1002/art.39573. Diaz-Gonzdlez F, Filip Van den B, et al. A phase I,

3. Kavanaugh AF, Ritchlin CT, Committee GTG. System- ra‘ndomlz'ed', contrql}ed trial of apremilast in patients
atic review of treatments for psoriatic arthritis: an evi- with psoriatic arthritis: Results of the palace 2 trial. J
dence based approach and basis for treatment guide- Rheumatol. 2016;43(9):1724-34. https://doi.org/10.
lines. ] Rheumatol. 2006;33(7):1417-21. 1002/art.39573. .

9. Armstrong AW, Koning JW, Rowse S, Tan H, Mamolo 18. Kingsley GH, Kowalczyk A, Taylor H, Ibféhlm F,

C, Kaur M. Under-treatment of patients with moderate Packham J C,.McHugh NJ, etal. A randoml.zed plaggbo-
to severe psoriasis in the United States: analysis of controlled trial of methotrexate in psoriatic arthritis.
medication usage with health plan data. Dermatol Ther Rheumatology (Oxford). 2012;51(8):1368-77.
(Heidelb). 2017;7(1):97-109. 19. Clegg DO, Reda DJ, Mejias E, Cannon GW, Weisman

10. Sbidian E, Chaimani A, Garcia-Doval I, Do G, Hua C, MH, Taylor T, et al. Comparison of sulfasalazine and
Mazaud C, et al. Systemic pharmacological treatments placebo in the treatment of psoriatic arthritis. A De-
for chronic plaque psoriasis: a network meta-analysis. partment of Veterans Affairs Cooperative Study. Ar-
Cochrane Database Syst Rev. 2017;12:CD011535. thritis Rheum. 1996;39(12):2013-20.
https://doi.org/10.1002/14651858.CD011535.pub2. 20. Kaltwasser JP, Nash P, Gladman D, Rosen CF, Behrens

11. Okhovat JP, Ogdie A, Reddy SM, Rosen CF, Scher JU, F, Jones P, et al. Efficacy and safety of leflunomide in
Merola JF. Psoriasis and Psoriatic Arthritis Clinics the treatment of psoriatic arthritis and psoriasis: a

Multicenter Advancement Network Consortium multinational, double-blind, randomized, placebo-


http://dx.doi.org/10.1002/art.39573
http://dx.doi.org/10.1002/art.39573
http://dx.doi.org/10.1002/14651858.CD011535.pub2
http://dx.doi.org/10.1002/art.39573
http://dx.doi.org/10.1002/art.39573

210 Seronegative Arthritis (N Haroon, Section Editor)
controlled clinical trial. Arthritis Rheum. active psoriatic arthritis despite conventional non-
2004;50:1939-50. https://doi.org/10.1002/art.20253. biological and biological anti-tumour necrosis factor
21.e  Coates LC, Moverley AR, McParland L, Brown S, therapy: 6-month and 1-year results of the phase 3,

Navarro-Coy N, O'Dwyer JL, et al. Effect of tight control
of inflammation in early psoriatic arthritis (TICOPA): a
UK multicentre, open-label, randomised controlled
trial. Lancet. 2015;386(10012):2489-98. https://doi.
01g/10.1016/50140-6736(15)00347-5.

First study to examine tighy control versus usual care of pa-

tients with PsA.

22. Keating GM. Apremilast: a review in psoriasis and
psoriatic arthritis. Drugs. 2017;77(4):459-72.

23. Mease PJ, Kivitz AJ, Burch FX, Siegel EL, Cohen SB, Ory
P, et al. Etanercept treatment of psoriatic arthritis:
safety, efficacy, and effect on disease progression. Ar-
thritis Rheum. 2004;50(7):2264-72.

24, Antoni C, Krueger GG, de Vlam K, Birbara C, Beutler A,
Guzzo C, et al. Infliximab improves signs and symp-
toms of psoriatic arthritis: results of the IMPACT 2 trial.
Ann Rheum Dis. 2005;64(8):1150-7.

25. Mease PJ, Gladman DD, Ritchlin CT, Ruderma EM,
Steinfeld SD, Choy EHS, et al. Adalimumab for the
treatment of patients with moderately to severely active
psoriatic arthritis: results of a double-blind, random-
ized, placebo-controlled trial. Arthritis Rheum.
2005;52:3279-89. https://doi.org/10.1002/art.21306.

26. Kavanaugh A, van der Heijde D, Mclnnes IB, Mease P,
Krueger GG, Gladman DD, et al. Golimumab in pso-
riatic arthritis: One-year clinical efficacy, radiographic,
and safety results from a phase III, randomized,
placebo-controlled trial. Arthritis Rheum.
2012;64:2504-17. hitps://doi.org/10.1002/art.34436.

27. Mease PJ, Fleischmann R, Deodhar AA, Wollenhaupt J,

Khraishi M, Kielar D, et al. Effect of certolizumab pegol

on signs and symptoms in patients with psoriatic ar-

thritis: 24-week results of a phase 3 double-blind
randomised placebo-controlled study (RAPID-PsA).

Ann Rheum Dis. 2014;73(1):48-55.

Kavanaugh A, Husni ME, Harrison DD, Kim L, Lo KH,

Leu JH, et al. Safety and efficacy of intravenous

golimumab in patients with active psoriatic arthritis:

results through week twenty-four of the GO-VIBRANT
study. Arthritis Rheum. 2017;69(11):2151-61.

This phase III trial demonstrated that IV golimumab is very

effective for all the domains of PsA and it inhibited radio-

graphic progression.

29. Mease PJ. Biologic therapy for psoriatic arthritis.
Rheum Dis Clin N Am. 2015;41(4):723-38.

30. Kavanaugh A, Ritchlin C, Rahman P, Puig L, Gottlieb
AB, Li §, et al. Ustekinumab, an anti-IL-12/23 p40
monoclonal antibody, inhibits radiographic progres-
sion in patients with active psoriatic arthritis: results of
an integrated analysis of radiographic data from the
phase 3, multicentre, randomised, double-blind,
placebo-controlled PSUMMIT-1 and PSUMMIT-2 tri-
als. Ann Rheum Dis. 2014;73(6):1000-6.

31. Ritchlin C, Rahman P, Kavanaugh A, McInnes IB, Puig
L, Li§, et al. Efficacy and safety of the anti-1L-12/23 p40
monoclonal antibody, ustekinumab, in patients with

28.e

multicentre, double-blind, placebo-controlled,

randomised PSUMMIT 2 trial. Ann Rheum Dis.

2014;73(6):990-9.

Mease PJ, Gottlieb AB, van der Heijde D, FitzGerald O,

Johnsen A, Nys M, et al. Efficacy and safety of

abatacept, a T-cell modulator, in a randomised, dou-

ble-blind, placebo-controlled, phase III study in psori-

atic arthritis. Ann Rheum Dis. 2017;76(9): 1550-1558.

T Abatacept was approved by the FDA for treatment of

PsA based on the results from this phase III study.

The trial showed modest results on joint inflammation and

resolution of psoriatic plaques. No radiographic data was

presented.

33. McInnes IB, Sieper J, Braun J, Emery P, van der Heijde

D, Isaacs JD, et al. Efficacy and safety of secukinumab, a

fully human anti-interleukin-17A monoclonal anti-

body, in patients with moderate-to-severe psoriatic ar-
thritis: a 24-week, randomised, double-blind, placebo-
controlled, phase II proof-of-concept trial. Ann Rheum

Dis. 2014;73(2):349-56.

Mease PJ, van der Heijde D, Ritchlin CT, Okada M,

Cuchacovich RS, Shuler CL, et al. Ixekizumab, an

interleukin-17A specific monodonal antibody, for the

treatment of biologic-naive patients with active psori-
atic arthritis: results from the 24-week randomised,
double-blind, placebo-controlled and active

(adalimumab)-controlled period of the phase III trial

SPIRIT-P1. Ann Rheum Dis. 2017;76(1):79-87.

This study in DMARD refractory PsA patients demonstrated

strong efficacy and safety although enthesitis responses were

not impressive.

35.ee Nash P, Kirkham B, Okada M, Rahman P, Combe B,
Burmester GR, et al. Ixekizumab for the treatment of
patients with active psoriatic arthritis and an inade-
quate response to tumour necrosis factor inhibitors:
results from the 24-week randomised, double-blind,
placebo-controlled period of the SPIRIT-P2 phase 3
trial. Lancet. 2017;389(10086):2317-27.

Ixekizumab was effective in PsA patients who were inadequate

responders to TNFi agents.

36. Deodhar AA, Gottlieb AB, Boehncke WH, Dong B,
Wang Y, Barchuk W, et al. Efficacy and safety results of
guselkumab, an anti-IL23 monoclonal antibody, in
patients with active psoriatic arthritis over 24 weeks: a
phase 23, randomized, double-blind, placebo-
controlled study. Arthritis Rheum. 2016;68(suppl 10)

37. Boehncke WH, Schon MP. Psoriasis. Lancet.
2015;386(9997):983-94.

38. Saurat JH, Stingl G, Dubertret L, Papp K, Langley RG,
Ortonne JP, et al. Efficacy and safety results from the
randomized controlled comparative study of
adalimumab vs. methotrexate vs. placebo in patients
with psoriasis (CHAMPION). Br ] Dermatol.
2008;158(3):558-66.

39. Papp K, Reich K, Leonardi CL, Kircik L, Chimenti S,
Langley RG, et al. Apremilast, an oral

320

34.00


http://dx.doi.org/10.1002/art.20253
http://dx.doi.org/10.1016/S0140-6736(15)00347-5
http://dx.doi.org/10.1016/S0140-6736(15)00347-5
http://dx.doi.org/10.1002/art.21306
http://dx.doi.org/10.1002/art.34436

Disease Modification in Psoriatic Arthritis

Lieberman and Ritchlin 211

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

phosphodiesterase 4 (PDE4) inhibitor, in patients with
moderate to severe plaque psoriasis: results of a phase
111, randomized, controlled trial (Efficacy and Safety
Trial Evaluating the Effects of Apremilast in Psoriasis
[ESTEEM] 1).J Am Acad Dermatol. 2015;73(1):37-49.
Papp KA, Krueger HG, Feldman SR, Langley RG, Thaci
D, Torii H, et al. Tofacitinib, an oral Janus kinase
inhibitor, for the treatment of chronic plaque psoriasis:
long-term efficacy and safety results from 2 random-
ized phase-III studies and 1 open-label long-term ex-
tension study. ] Am Acad Dermatol. 2016;74(5):841-
50.

Tsai YC, Tsai TF. Anti-interleukin and interleukin ther-
apies for psoriasis: current evidence and clinical use-
fulness. Ther Adv Musculoskelet Dis. 2017;9(11):277-
94.

Blauvelt A, Papp KA, Griffiths CE, Randazzo B, Wasfi Y,
Shen YL, et al. Efficacy and safety of guselkumab, an
anti-interleukin-23 monoclonal antibody, compared
with adalimumab for the continuous treatment of pa-
tients with moderate to severe psoriasis: results from
the phase III, double-blinded, placebo- and active
comparator-controlled VOYAGE 1 trial. ] Am Acad
Dermatol. 2017;76(3):405-17.

Jabbar-Lopez ZK, Yiu ZZN, Ward V, Exton LS, Mohd
Mustapa MF, Samarasekera E, et al. Re: Quantitative
evaluation of biologic therapy options for psoriasis: a
systematic review and network meta-analysis. ] Invest
Dermatol. 2017;137(12):2644-6.

Gomez-Garcia F, Epstein D, Isla-Tejera B, Lorente A,
Velez Garcia-Nieto A, Ruano J. Short-term efficacy and
safety of new biological agents targeting the
interleukin-23-T helper 17 pathway for moderate-to-
severe plaque psoriasis: a systematic review and net-
work meta-analysis. Br ] Dermatol. 2017;176(3):594-
603.

Nieradko-Iwanicka B. Nail psoriasis—what a rheuma-
tologist should know about. Reumatologia.
2017;55(1):44-7.

Ventura A, Mazzeo M, Gaziano R, Galluzzo M, Bianchi
L, Campione E. New insight into the pathogenesis of
nail psoriasis and overview of treatment strategies.
Drug Des Devel Ther. 2017;11:2527-35.

Jadon DR, Sengupta R, Nightingale A, Lindsay M,
Korendowych E, Robinson G, et al. Axial Disease in
Psoriatic Arthritis study: defining the clinical and ra-
diographic phenotype of psoriatic spondyloarthritis.
Ann Rheum Dis. 2017;76(4):701-7.

Ward MM, Deodhar A, Akl EA, Lui A, Ermann J,
Gensler LS, et al. American College of Rheumatology/
Spondylitis Association of America/Spondyloarthritis
Research and Treatment Network 2015 recommenda-
tions for the treatment of ankylosing spondylitis and
nonradiographic axial spondyloarthritis. Arthritis
Rheum. 2016;68(2):282-98.

Baeten D, Sieper J, Braun J, Baraliakos X, Dougados M,
Emery P, et al. Secukinumab, an interleukin-17A In-
hibitor, in ankylosing spondylitis. N Engl ] Med.
2015;373(26):2534-48.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

van der Heijde D, Deodhar A, Wei JC, Drescher E,
Fleishaker D, Hendrikx T, et al. Tofacitinib in patients
with ankylosing spondylitis: a phase II, 16-week,
randomised, placebo-controlled, dose-ranging study.
Ann Rheum Dis. 2017;76(8):1340-7.

Haroon N, Inman RD, Learch TJ, Weisman MH, Lee M,
Rahbar MH, et al. The impact of tumor necrosis factor
alpha inhibitors on radiographic progression in anky-
losing spondylitis. Arthritis Rheum.
2013;65(10):2645-54.

Molnar C, Scherer A, Baraliakos X, de Hooge M,
Micheroli R, Exer P, et al. TNF blockers inhibit spinal
radiographic progression in ankylosing spondylitis by
reducing disease activity: results from the Swiss Clinical
Quality Management cohort. Ann Rheum Dis.
2018;77(1):63-9.

Braun J, Baraliakos X, Deodhar A, Baeten D, Sieper J,
Emery P, et al. Effect of secukinumab on clinical and
radiographic outcomes in ankylosing spondylitis: 2-
year results from the randomised phase IIl MEASURE 1
study. Ann Rheum Dis. 2017;76(6):1070-7.

Mease P]. Measures of psoriatic arthritis: tender and
swollen joint assessment, Psoriasis Area and Severity
Index (PASI), Nail Psoriasis Severity Index (NAPSI),
Modified Nail Psoriasis Severity Index (mNAPSI),
Mander/Newcastle Enthesitis Index (MEI), Leeds
Enthesitis Index (LEI), Spondyloarthritis Research
Consortium of Canada (SPARCC), Maastricht Anky-
losing Spondylitis Enthesis Score (MASES), Leeds
Dactylitis Index (LDI), Patient Global for Psoriatic Ar-
thritis, Dermatology Life Quality Index (DLQI), Psori-
atic Arthritis Quality of Life (PsSAQOL), Functional
Assessment of Chronic Illness Therapy-Fatigue (FACIT-
F), Psoriatic Arthritis Response Criteria (PSARC), Pso-
riatic Arthritis Joint Activity Index (PsAJAI), Disease
Activity in Psoriatic Arthritis (DAPSA), and Composite
Psoriatic Disease Activity Index (CPDAI). Arthritis Care
Res (Hoboken). 2011;63(Suppl 11):564-85.

Mease PJ, Karki C, Palmer JB, Etzel CJ, Kavanaugh A,
Ritchlin CT, et al. Clinical characteristics, disease activ-
ity, and patient-reported outcomes in psoriatic arthritis
patients with dactylitis or enthesitis: results from the
Corrona Psoriatic Arthritis/Spondyloarthritis Registry.
Arthritis Care Res (Hoboken). 2017;69(11):1692-9.
Polachek A, Li S, Chandran V, Gladman DD. Clinical
enthesitis in a prospective longitudinal psoriatic ar-
thritis cohort: incidence, prevalence, characteristics,
and outcome. Arthritis Care Res (Hoboken).
2017;69(11):1685-91.

Kehl AS, Corr M, Weisman MH. Review:, Enthesitis:
new insights into pathogenesis, diagnostic modalities,
and treatment. Arthritis Rheum. 2016;68(2):312-22.
Schett G, Lories RJ, D’Agostino MA, Elewaut D,
Kirkham B, Soriano ER, et al. Enthesitis: from patho-
physiology to treatment. Nat Rev. Rheum.
2017;13(12):731-41.

McGonagle D, Lories R, Tan AL, Benjamin M. The
concept of a “synovio-entheseal complex” and its im-
plications for understanding joint inflammation and



212

Seronegative Arthritis (N Haroon, Section Editor)

60.

61.

62.

63.00

damage in psoriatic arthritis and beyond. Arthritis
Rheum. 2007;56(8):2482-91.

Sherlock JP, Joyce-Shaikh B, Turner SP, et al. IL-23
induces spondyloarthropathy by acting on ROR-
gammat+ CD3+CD4-CD8- entheseal resident T cells.
Nat Med. 2012;18:1069-76.

Ramiro S, Smolen JS, Landewé R, van der Heijde D,
Gossec L. How are enthesitis, dactylitis and nail in-
volvement measured and reported in recent clinical
trials of psoriatic arthritis? A systematic literature re-
view. Ann Rheum Dis. 2017; https://doi.org/10.1136/
annrheumdis-2017-211,447.

Kavanaugh A, McInnes I, Mease P, Krueger GG,
Gladman D, Gomez-Reino J, et al. Golimumab, a new
human tumor necrosis factor alpha antibody, admin-
istered every four weeks as a subcutaneous injection in
psoriatic arthritis: twenty-four-week efficacy and safety
results of a randomized, placebo-controlled study. Ar-
thritis Rheum. 2009;60(4):976-86.

Gladman D, Rigby W, Azevedo VF, Behrens F, Blanco R,
Kaszuba A, et al. Tofacitinib for psoriatic arthritis in
patients with an inadequate response to TNF Inhibi-
tors. N Engl J Med. 2017;377(16):1525-36.

Phase III trial demonstrating efficacy for tofacitinib in PsA
patients who were inadequate responders to TNFi agents.

64.

65.

66.

67.

68.

69.

70.

Mease P, Hall S, FitzGerald O, van der Heijde D,
Merola JF, Avila-Zapata F, et al. Tofacitinib or
adalimumab versus placebo for psoriatic arthritis. N
Engl ] Med. 2017;377(16):1537-50.

Kavanaugh A, Mease PJ, Gomez-Reino JJ, Adebajo AO,
Wollenhaupt J, Gladman DD, et al. Treatment of pso-
riatic arthritis in a phase 3 randomised, placebo-
controlled trial with apremilast, an oral phos-
phodiesterase 4 inhibitor. Ann Rheum Dis.
2014;73(6):1020-6.

Nash P, Ohson K, Walsh ], Delev N, Nguyen D, Teng L,
et al. Early and sustained efficacy with apremilast
monotherapy in biological-naive patients with psori-
atic arthritis: a phase IIIB, randomised controlled trial
(ACTIVE). Ann Rheum Dis. 2018; https://doi.org/10.
1136/annrheumdis-2017-211,568.

Araujo EG, Englbrech M, Hoepken S, Finzel S, Hueber
AJ, Rech J, et al. Ustekinumab is superior to TNF in-
hibitor treatment in resolving enthesitis in psa patients
with active enthesitis—results from the enthesial
clearance in psoriatic arthritis study [abstract]. Arthritis
Rheum. 2017;69(suppl 10)

Siegel EL, Orbai AM, Ritchlin CT. Targeting extra-
articular manifestations in PsA: a closer look at
enthesitis and dactylitis. Curr Opin Rheum.
2015;27(2):111-7.

Brockbank JE, Stein M, Schentag CT, Gladman DD.
Dactylitis in psoriatic arthritis: a marker for disease
severity? Ann Rheum Dis. 2005;64(2):188-90.

Mease PJ, Lesperance T, Liu M, Collier DH, Mason M,
Deveikis S, et al. Changes in treatment patterns in
patients with psoriatic arthritis initiating biologic and
nonbiologic therapy in a clinical registry. ] Rheum.
2017;44(2):184-92.

71.

72.0

Damjanov N, Karpati S, Kemeny L, Bakos N, Bobic B,
Majdan M, et al. Efficacy and safety of etanercept in
psoriasis and psoriatic arthritis in the PRESTA study:
analysis in patients from Central and Eastern Europe. J
Dermatolog Treat. 2018;29(1):8-12.

McInnes IB, Mease PJ, Kirkham B, Kavanaugh A,
Ritchlin CT, Rahman P, et al. Secukinumab, a human
anti-interleukin-17A monoclonal antibody, in patients
with psoriatic arthritis (FUTURE 2): a randomised,
double-blind, placebo-controlled, phase 3 trial. Lancet.
2015;386(9999):1137-46.

Pivotal phase III trial demonstrating efficacy across the do-
mains for this agent in PsA with an excellent safety profile.

73.

74.

75.

76.

77.

78.0

Mease PJ, McInnes IB, Kirkham B, Kavanaugh A,
Rahman P, van der Heijde D, et al. Secukinumab in-
hibition of interleukin-17A in patients with psoriatic
arthritis. N Engl ] Med. 2015;373(14):1329-39.
Kavanaugh A, McInnes IB, Krueger GG, Gladman D,
Beutler A, Gathany T, et al. Patient-reported outcomes
and the association with clinical response in patients
with active psoriatic arthritis treated with golimumab:
findings through 2 years of a phase III, multicenter,
randomized, double-blind, placebo-controlled trial.
Arthritis Care Res (Hoboken). 2013;65(10):1666-73.
Tillett W, Shaddick G, Jobling A, Askari A, Cooper A,
Creamer P, et al. Effect of anti-TNF and conventional
synthetic disease-modifying anti-theumatic drug treat-
ment on work disability and clinical outcome in a
multicentre observational cohort study of psoriatic ar-
thritis. Rheumatology 2017;56(4):603-12. https://doi.
org/10.1093/theumatology/kew433

Strand V, Mease P, Gossec L, Elkayam O, van den Bosch
F, Zuazo J, et al. Secukinumab improves patient-
reported outcomes in subjects with active psoriatic
arthritis: results from a randomised phase III trial (FU-
TURE 1). Ann Rheum Dis. 2017;76(1):203-7.
McInnes IB, Kavanaugh A, Gottlieb AB, Puig L,
Rahman P, Ritchlin G, et al. Efficacy and safety of
ustekinumab in patients with active psoriatic arthritis:
1 year results of the phase 3, multicentre, double-blind,
placebo-controlled PSUMMIT 1 trial. Lancet
2013;382(9894):780-9.

Smolen JS. Schols M, Braun J, Dougados M, FitzGerald
O, Gladman DD, et al. Treating axial spondyloarthritis
and peripheral spondyloarthritis, especially psoriatic
arthritis, to target: 2017 update of recommendations
by an international task force. Ann Rheum Dis.2017.

Recommendations of an international task force regarding
treat to target strategies in spondyloarthritis.

79.

80.

Reddy SM, Anandarajah AP, Fisher MC, Mease PJ,
Greenberg JD, Kremer JM, et al. Comparative analysis
of disease activity measures, use of biologic agents,
body mass index, radiographic features, and bone
density in psoriatic arthritis and rheumatoid arthritis
patients followed in a large U.S. disease registry. J
Rheum. 2010;37(12):2566-72.

Kathuria P, Gordon KB, Silverberg JI. Association of
psoriasis and psoriatic arthritis with osteoporosis and


http://dx.doi.org/10.1136/annrheumdis-2017-211,447
http://dx.doi.org/10.1136/annrheumdis-2017-211,447
http://dx.doi.org/10.1136/annrheumdis-2017-211,568
http://dx.doi.org/10.1136/annrheumdis-2017-211,568
http://dx.doi.org/10.1093/rheumatology/kew433
http://dx.doi.org/10.1093/rheumatology/kew433

Disease Modification in Psoriatic Arthritis

Lieberman and Ritchlin 213

81.

82.

83.

84.

85.e

pathological fractures. ] Am Acad Dermatol.
2017;76(6):1045-53. e1043

Haroon M, FitzGerald O. Psoriatic arthritis: complexi-
ties, comorbidities and implications for the clinic. Ex-
pert Rev. Clin Immunol. 2016;12(4):405-16.
Dubreuil M, Rho YH, Man A, Zhu Y, Zhang Y, Love TJ,
et al. Diabetes incidence in psoriatic arthritis, psoriasis
and rheumatoid arthritis: a UK population-based cohort
study. Rheumatology (Oxford). 2014;53(2):346-52.
Ogdie A, Yu Y, Haynes K, Love TJ, Maliha S, Jiang Y,
et al. Risk of major cardiovascular events in patients
with psoriatic arthritis, psoriasis and rtheumatoid ar-
thritis: a population-based cohort study. Ann Rheum
Dis. 2014.

Jafti K, Bartels CM, Shin D, Gelfand JM, Ogdie A.
Incidence and management of cardiovascular risk fac-
tors in psoriatic arthritis and rheumatoid arthritis: a
population-based study. Arthritis Care Res (Hoboken).
2017;69(1):51-7.

Ogdie A, Grewal SK, Noe MH, Shin D, Takeshita J,
Chiesa Fuxench ZC, et al. Risk of incident liver disease
in patients with psoriasis, psoriatic arthritis, and rheu-
matoid arthritis: a population-based study. ] Invest
Dermatol. 2017;

Important contribution that outlines the risk of liver disease in
these patient populations.

86.

Eder L, Thavaneswaran A, Chandran V, Cook RJ,
Gladman DD. Obesity is associated with a lower
probability of achieving sustained minimal disease ac-
tivity state among patients with psoriatic arthritis. Ann
Rheum Dis. 2015;74(5):813-7.

87.

88.

89.

90.

91.

92.

Galindez E, Carmona L. Is obesity in psoriatic arthritis
associated with a poorer therapeutic response and
more adverse effects of treatment with an anchor drug?
Reumatol Clin. 2016;12(6):307-12.

Hojgaard P, Glintborg B, Kristensen LE, Gudbjornsson
B, Love TJ, Dreyer L. The influence of obesity on re-
sponse to tumour necrosis factor-alpha inhibitors in
psoriatic arthritis: results from the DANBIO and
ICEBIO registries. Rheumatology (Oxford).
2016;55(12):2191-9.

Eder L, Abji F, Rosen CF, Chandran V, Gladman DD.
The association between obesity and clinical features of
psoriatic arthritis: a case-control study. ] Rheumatol.
2017;44(4):437-43.

Curtis JR, Beukelman T, Onofrei A, Cassell S,
Greenberg JD, Kavanaugh A, et al. Elevated liver en-
zyme tests among patients with rheumatoid ar-
thritis or psoriatic arthritis treated with metho-
trexate and/or leflunomide. Ann Rheum Dis.
2010;69(1):43-7.

Rosenberg P, Urwitz H, Johannesson A, Ros AM,
Lindholm J, Kinnman N, et al. Psoriasis patients with
diabetes type 2 are at high risk of developing liver
fibrosis during methotrexate treatment. ] Hepatol.
2007;46(6):1111-8.

Michelsen B, Kristianslund EK, Sexton J, Hammer HB,
Fagerli KM, Lie E, et al. Do depression and anxiety
reduce the likelihood of remission in theumatoid ar-
thritis and psoriatic arthritis? Data from the prospective
multicentre NOR-DMARD study. Ann Rheum Dis.
2017;76(11):1906-10.



	Disease Modification in Psoriatic Arthritis
	Abstract
	Introduction
	Disease modification in PsA: a domain approach
	Peripheral arthritis
	Psoriasis and nail disease
	Axial disease
	Enthesitis
	Dactylitis

	Quality of life and functional status
	Clinical pearls
	Compliance with ethical standards
	References and Recommended Reading


