
Review

Remission in psoriatic arthritis—where are we now?
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Abstract

Advances in treatments and treatment strategies for PsA have led to many patients responding well to

management of their disease, and targeting remission as a treatment goal is now a possibility. Treat to

target is a strategy aimed at maximizing benefit, irrespective of the type of medication used, by monitoring

disease activity and using it to guide therapy. The measurement of response to treatment has been the

subject of wide discussions among experts for some time, and many instruments exist. Comparisons of

the different measures and their different strengths and weaknesses is ongoing. The impact of modern

imaging techniques on monitoring disease progression is also evolving, and advanced techniques using

both MRI and US have the potential to improve management of PsA through identification of risk factors

for poor prognosis as well as accurate assessment of inflammation and damage, including subclinical

disease. Increased understanding of the pathways that drive the pathogenesis of PsA will be key to

identifying specific biomarkers for the disease and developing effective treatment strategies. Targets for

response, considerations for use of a treat to target strategy in PsA, different imaging techniques and

serological aspects of remission are all discussed in this review, and areas for further research are

identified.
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Rheumatology key messages

. Recent advances in pharmacological treatment and treatment strategies for PsA have improved responses in
many patients.

. Targets for response in PsA have been widely discussed, but little evidence is available to guide consensus.

. Advances in imaging techniques have potential to improve PsA management and provide outcomes for
remission.

Introduction

The treatment goals for patients with PsA are control of

disease activity, improvement of physical function and

quality of life and prevention of structural damage to

joints [1�3]. In the last few years, advances in pharmaco-

logical treatment of PsA, particularly the introduction of
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biologic therapies, have enabled excellent responses to

be achieved in many patients [4]. However, PsA is a het-

erogeneous disease and measuring its response to treat-

ment, both in the clinic and in clinical trials, has been the

subject of wide debate.

Advances in treatment strategies for rheumatic dis-

eases have also occurred. Treat to target (T2T) is aimed

at maximizing benefit, irrespective of the type of medica-

tion used, by monitoring disease activity using the best

current measures and remission criteria [5]. The Tight

Control of disease activity in RA [6] study showed that

escalating therapy in a T2T strategy could improve out-

comes in RA. The study investigated an intensive treat-

ment strategy consisting of frequent, objective

assessment of patients, intensive use of intra-articular

steroid injections if needed, and a structured protocol

for the escalation of treatment in patients with active dis-

ease despite treatment. The targets in RA have become

more stringent over time, related to a greater ability to

achieve remission as new, better treatments are de-

veloped [7].

Evidence for T2T in PsA only began to emerge in 2013,

and many treatments and outcome measures have been

borrowed from RA. There has been little agreement on

what target(s) for response should be used in PsA [8],

and a literature review by the EULAR showed that there

were few relevant studies on T2T in PsA [8].

The use of MRI, US and CT in the study of PsA has

permitted a better understanding of the various patholo-

gies of the PsA phenotypes. These sensitive imaging tech-

niques have highlighted the high frequency of subclinical

inflammation and added insights into the persistence of

inflammation and structural damage after therapy [9�12].

This review provides an overview of the current status

of targeting remission in PsA, including a focus on areas

that need more research. It resulted from a consensus

meeting with an expert panel of clinicians involved in

PsA routine management and research in February 2016.

Considerations in applying T2T in PsA
clinical practice

Specific aspects and challenges of remission in PsA

In order to assess remission, it must first be defined.

Remission implies that at a minimum, the inflammatory

disease process will be controlled such that the patient

has no symptoms and no long-term functional or struc-

tural joint consequences [13]. Even in clinical manifest-

ations, PsA is a multi-faceted disease with varied

rheumatological and dermatological presentations.

Beyond this, PsA not only has clinical manifestations,

but is also characterized by structural and immunological

changes. Therefore PsA remission may encompass more

than remission of the clinical signs and symptoms of mus-

culoskeletal and skin disease.

Core domains for assessment of PsA were defined by

OMERACT in 2006 [14] and updated in 2016 [15, 16], and

a core set of domain criteria for minimal disease activity

(MDA) in PsA have also been defined [7, 17]. Ideally, the

target for remission should be feasible for clinical use and,

as PsA is a heterogeneous condition, should include as-

sessment of all key different domains. As yet, there are no

reliable serum markers of PsA disease activity.

Another major factor affecting quality of life for PsA pa-

tients is comorbidity, and this aspect needs to be con-

sidered when setting realistic expectations of disease

remission. A large proportion of PsA patients have comor-

bidities, which are often under-recognized and under-

treated, which may influence treatment, prognosis and

outcomes; they include cardiovascular disease, obesity,

metabolic syndrome, depression, uveitis and cancer

[18, 19]. One study has found that 42% of PsA patients

have three or more comorbidities; however, the incremen-

tal effects of comorbidities on quality of life relate more to

the type rather than the number of comorbidities [20].

Targeted treatment is therefore an important concept in

achieving patient-defined remission.

Patient perspectives on disease activity, treatment
and remission in PsA

Patients with PsA and their physicians may view the dis-

ease differently, and there is a discrepancy between pa-

tient and physician assessment of joint activity [21].

An analysis of 565 patients found that patients scored

their disease worse than physicians, with the discordance

greater for joints than for skin parameters. Similar discrep-

ancy is well documented in RA [22], but has been less well

studied in PsA.

Patient education in PsA is often not optimal and PsA

patients are less empowered than those with RA [23].

However, a recent study showed that the difference be-

tween patients’ and physicians’ global assessment of dis-

ease activity as well as the difference between tender and

swollen joint count were associated with a reduced risk of

achieving remission, both in PsA and RA [24].

Results of the Multinational Assessment of Psoriasis

and Psoriatic Arthritis Survey [25] showed that 59% of

surveyed PsA patients were receiving no treatment or

only topical treatment. This is partly due to low expect-

ations on the part of patients that dermatologists or

rheumatologists will be able to offer effective treatments.

For patients, the impact of disease on quality of life and

function is important. Although individuals may have very

different expectations of how their disease is managed,

aspects of disease and treatment that are important to

patients are not adequately covered by the self-report

measures (both patient reported outcomes and existing

composite scores) most often used in PsA patients [26].

These include the impact of environmental factors, soci-

etal attitudes towards individuals with psoriasis (PsO) or

PsA, the increased feeling of isolation from social activ-

ities, and treatment burden, resulting in, for instance, lack

of leisure time. Expectations are an important factor in

disease management. For example, there is evidence

that RA patients consider remission more as a feeling of

returning to normality, rather than an absence or reduction

of symptoms [27]. Treatment clearly impacts quality of life

for PsA patients, and there is evidence that treatment
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early in the course of the disease (<2 years’ disease dur-

ation) led to greater improvements in arthritis scores and

quality of life measures compared with those treated after

having the disease for >2 years [28].

Clinical remission in PsA: how to measure it

Comparison of different instruments used to assess

disease activity and measure outcomes

The composite measures used to assess disease activity

are compared in Table 1, built by the authors’ consensus

while writing the paper. These composite measures com-

bine individual measures of disease activity into a single

score and, while this may be a more efficient approach

than comparing across individual scores, the ability to dis-

tinguish between changes in disease activity in individual

clinical features may be lost [29]. Different outcome meas-

ures may be used in clinical practice from those used in

clinical trials although, if being used to guide treatment

decisions in a trial, these measures must be feasible.

A joint count assessing 68 joints for tenderness and 66

joints for swelling is employed in virtually all randomized

controlled trials to constitute the primary outcome meas-

ure and is endorsed by OMERACT [14]. However, the

Disease Activity Score 28 (DAS28) developed for RA [30]

is an often-used measure of disease activity and remis-

sion in PsA in clinical practice around the world and is a

secondary measure used in randomized controlled trials.

However, it was not developed for PsA patients, it is

purely a measure of joint inflammation and confined to

28 joints and it does not assess disease in common do-

mains of PsA involvement, that is, DIP joints, feet or

ankles, skin and nails.

Work is ongoing to compare different measures.

The GRAppa Composite Exercise project aimed to develop

new composite measures in PsA and compare them with

existing indices [31]. The new indices included the psoriatic

arthritis DAS and the Group for Research in Psoriasis and

Psoriatic Arthritis (GRAPPA) composite index, which uses

the arithmetic mean of desirability functions. These have

been compared with existing indices such the Composite

Psoriatic arthritis Disease Activity Index, Disease Activity

index for PSoriatic Arthritis and DAS28.

A recent study in patients with active PsA demonstrated

that different remission criteria provide different results [32],

while the performance of six composite activity indices was

compared in a real-world study [33]; all six showed good

discriminant capacity, but the proportions of patients clas-

sified in the disease activity levels differed and, in particular,

the rate of patients in remission was clearly different among

the indices. Of note, none of the existing composite meas-

ures, including MDA, capture the original (2006) [14] nor the

updated (2016) [15, 16] PsA core set.

Is T2T applicable in PsA?

The preferred target (state) of a T2T approach is remission

or inactive disease as the primary goal and low disease

activity or MDA as the secondary goal. The Tight Control

of Psoriatic Arthritis (TICOPA) study [34] has recently

shown that treating to target by escalating therapy with

a greater use of combination DMARDs and biologics in

the tight control arm of the study significantly improves

joint outcomes for newly diagnosed patients (Fig. 1) [34].

In the standard care arm patients were reviewed every

12 weeks in a general rheumatology outpatient clinic

supervised by a consultant rheumatologist. No formal

measures of disease activity were used to guide treatment

decisions and there was no restriction on prescribing. In

contrast, in the tight control arm patients were seen every

4 weeks by the study physician and treated according to a

predefined treatment protocol. At each visit, patients were

assessed for MDA criteria. Those not achieving MDA had

their treatment escalated to the maximum dose according

to the protocol. Patients achieving the MDA criteria con-

tinued on their current therapy.

Patients who received tight control treatment did ex-

perience more treatment-related adverse and serious ad-

verse events than those receiving standard care, reporting

more colds, nausea, fatigue and gastrointestinal upsets

than those in the control arm (only partly explained by

more frequent visits and recording of adverse events).

However, despite larger doses of methotrexate in the

tight control arm, liver enzyme abnormalities were similar

in both arms. Patients in the tight control arm also

required 27% more TNF inhibitor (TNFi) usage compared

with those on standard care.

Patients in the TICOPA study were selected for early

disease, and current T2T concepts may be more appro-

priate for newly diagnosed patients, and may be more

difficult to apply in patients with longer disease duration

with relatively more damage. This damage may affect the

optimal primary target as patients with longstanding dis-

ease may be unable to meet these stringent criteria.

TICOPA is the first trial of strategy in PsA and further

strategy trials are needed to weigh effectiveness against

safety, since adverse events were also higher in the tight

control arm of the TICOPA study compared with the

standard care arm.

In two additional studies, a delay in diagnosis and inter-

vention by 6 months demonstrated an impact on structural

damage and long-term functional outcomes [35�37]. Data

from the Swedish Early Psoriatic Arthritis Register [38]

suggest that a shorter time between onset of symptoms

and diagnosis is associated with better clinical outcomes

at 5 years. It therefore appears that, as is the case with

RA, early intervention combined with a tight control strat-

egy is important to prevent irreversible damage.

Insights from modern imaging

Much less information is available on the use of US and

MRI in PsA compared with RA, and imaging outcomes for

remission in PsA are still evolving. What is clear is that MRI

and US have the potential to improve PsA management

[39]. Both techniques offer capability for assessing both

inflammation and damage, with MRI enabling visualization

of the spine in axial disease. Both may evaluate peripheral

joints, with US being more patient friendly while providing

multiple joint examinations in real time, though it is unable

to visualize intra-bone pathology (osteitis). MRI can
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evaluate only one joint or a joint area during one session,

and may be less acceptable to patients due to the

enclosed nature of the technique.

Although there are no typical US patterns characterizing

PsA synovitis, with the exception of possibly more intense

intra-articular vascularization seen in inflamed tissue, US

has demonstrated good accuracy in assessing synovitis in

PsA [10, 39�42]. In addition, the presence of US-detected

synovitis has been shown to be associated with long-term

radiographic erosion progression and poor outcomes [23]

Recently, Ficjan et al. [11] in a prospective and longitu-

dinal study, developed an US composite score for the

assessment of inflammatory and structural lesions in

PsA, which demonstrates good metric properties includ-

ing good sensitivity to change. US has also been shown to

be of added value in assessing enthesitis and dactylitis.

US can also be used for visualizing structural changes and

inflammatory activity at the psoriatic skin and nail level;

thickening of both the epidermis and the dermis is the

most constant US pathological finding in psoriatic pla-

ques, whereas the hypoechoic band in the upper dermis

is associated with power Doppler (PD) activity (an expres-

sion of neoangiogenesis) and is particularly detectable in

the active stages of the disease [43, 44].

Recommendations on imaging in spondyloarthritis

(SpA) have been proposed by EULAR, including use of

X-rays, US or MRI [45]. In axial SpA, the recommendation

is for disease activity to be monitored with MRI of the

sacroiliac joints and/or the spine, whereas conventional

radiography should be used for long-term monitoring of

structural damage. Similarly, for peripheral SpA, the rec-

ommendation is for US and MRI to be considered when

monitoring disease activity (particularly synovitis and

enthesitis), and conventional radiography is recom-

mended to monitor structural damage.

The EULAR recommendations reflect the benefits of

advanced imaging in assessing inflammation rather than as-

sessing damage on X-rays, which has previously been an

issue for trials conducted over short periods of time and

trials that are not placebo controlled, where there is little

radiographic structural progression. The recommendations

and recent evidence from clinical trials suggest that the field

could be moving towards a time when X-rays are of limited

value for imaging in SpA clinical studies.

Using imaging to monitor disease activity

Multiple studies have shown that MRI and US can detect

inflammatory and structural lesions [46] and identify risk

factors for poor prognosis in PsA [39, 47]. In terms of

quantifying change, most US composite scores have

been developed for the assessment of inflammatory and

structural lesions in PsA (in terms of quantifying change),

and they have demonstrated construct validity, sensitivity

to change, reliability and feasibility [11]. The OMERACT

PsA MRI score has similarly demonstrated good perform-

ance metrics [11, 48]. Several studies have now demon-

strated the use of imaging to monitor disease activity and

therapeutic response. A study of more than 300 SpA pa-

tients being treated with TNFi showed that PD US is a

reliable method to monitor therapeutic response by mea-

suring enthesitis [49], while US had a pivotal role in differ-

ential diagnosis and treatment monitoring in a patient with

early PsA undergoing an aggressive tight control treat-

ment programme and being monitored by US [50].

Similarly MRI has demonstrated responsiveness in PsA

clinical studies [51].

Imaging of subclinical disease and remission

In line with the concept of subclinical disease first

described in RA (inflammation detected by modern ima-

ging but not examination), studies have found discrepan-

cies between modern imaging and clinical findings,

uncovering issues with accurate detection and clinical as-

sessment of inflammation [9] and enthesitis, tenosynovitis

or perisynovitis (i.e. extracapsular inflammation) in PsA

patients in clinical remission [52]. In a study of newly diag-

nosed PsA comparing clinical examination with US in 49

patients, three-quarters were found to have sub-clinical

synovitis, most frequently in the wrist and knee (Fig. 2)

[53]. In patients on treatment, subclinical synovitis has

been detected using US in patients classified as being in

remission (as defined by MDA or DAS28) [9, 52]. There is

some evidence that US detected synovitis might predict

short-term flares in PsA patients in remission. However, it

is not clear how important these US-detected manifest-

ations really are and whether a T2T approach based on

imaging would be superior to one based on clinical as-

sessments. Some studies have shown that US can detect

inflammatory and structural lesions and identify risk fac-

tors for poor prognosis in PsA [47]. Most of the studies

have found discrepancies between US and clinical find-

ings, uncovering issues with accurate detection and as-

sessment of inflammation [9] and enthesitis, tenosynovitis

or perisynovitis in PsA patients in clinical remission [52].

Enthesitis is another key, but often underestimated, fea-

ture of PsA, and therefore assessment of enthesitis with

imaging is important, particularly as clinical measure-

ments are often unreliable. Enthesitis may be predictive

of flares, can predict clinical outcome, and can be

FIG. 1 Proportion of patients achieving an ACR response

at 48 weeks in tight control of psoriatic arthritis

Tight control vs standard of care. American College of

Rheumatology Response criteria ACR20, 50 and 70. Data

taken from [34].
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FIG. 2 Subclinical synovitis in 49 patients with early PsA

(A) US positive, clinical exam negative; (B) US negative, clinical exam positive. Reproduced from Freeston et al. Is there

subclinical synovitis in early psoriatic arthritis? A clinical comparison with gray-scale and power Doppler ultrasound.

Arthritis Care Res 2014;66:432�9 [53]. Copyright 2014. With permission from John Wiley & Sons.
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present, although at a lower level, in remission or low dis-

ease activity states [54, 55]. A number of studies have

been published supporting the validity of US in the as-

sessment of entheses [56�60]. A recent study in newly

diagnosed PsA found that three-quarters had sub-clinical

synovitis, most frequently in the wrist and knee (Fig. 2).

Using contrast-enhanced US to detect persistent joint

inflammation among patients in clinical remission showed

that this technique is sufficiently sensitive to identify the

presence of synovitis and thereby monitor remission [61].

Although there are limited data, there is some evidence

that US detected synovitis might predict short-term flares

in PsA patients in remission [62]. However, while PD US

assessment may have an important role in monitoring

treatment, its use at every clinic visit may not be feasible

due to the expertise required, time and financial con-

straints [63, 64]. Significant training is required to obtain

and interpret US images and such expertise may not be

available at every centre. Further developments such as

whole-body MRI could provide additional tools for use in

clinical decision making, allowing the assessment of dis-

ease activity in axial and peripheral sites, and improving

the detection of inflammatory changes in PsA in locations

that are difficult to assess clinically [65]. Again, feasibility

is an important consideration given the equipment

required and the costs associated with scanning.

Serological and immunological aspects
of remission in PsA

Two hypotheses have been formulated for the pathogenesis

of PsA: firstly, that PsA is a classic autoimmune disease, or

alternatively, that it begins with microtrauma at the enthesis,

which then initiates innate immune events [66]. A better

understanding of the key pathological pathways that drive

progression from skin to bone involvement is needed in

order to develop more effective treatment strategies.

Several studies on the origins of PsA have revealed

signs of subclinical synovitis and enthesitis by MRI and

US examination in the joints of patients who have PsO but

not PsA [67�70], although the significance of these find-

ings is not clear. Enthesitis has also been documented in

healthy controls [59], and in patients with PsO without

arthritis [71]. PsO patients also have a greater risk of de-

veloping entheseophytes than healthy controls [72]. There

is also evidence to suggest that skin�bone interactions are

triggered by IL-17, and IL-17 overexpression in mice with

chronic skin inflammation induces bone loss through in-

hibition of osteoblast-mediated bone formation [73].

Finally, recent data show that BMI may also have an

effect on the development of enthesitis, with overweight

patients having less chance of fulfilling MDA criteria for

tender entheseal points [74].

There may be differences in the pathologies of the vari-

ous phenotypes of PsA, in terms of presence of certain

cytokines/immune cells in synovitis and enthesitis; for ex-

ample, T cell concentration changes or abnormalities in

early disease may be predictive of progression and/or re-

sponse to therapy [75]. Genetic factors, such as IL-23R

polymorphisms, may also predispose to exaggerated

cytokine production and a hyperproliferative response,

which can combine with mechanical stress factors into

clinically apparent skin disease and clinically unapparent

entheseal proliferation [76].

Biochemical markers of inflammation

The concept of immunological remission in PsA is only

beginning to be understood. Standard biomarkers of in-

flammation are not particularly helpful in judging inflam-

matory disease activity in PsA. Unlike the situation in RA,

there are few established biomarkers for immunological

pathology in PsA. As the IL-17 pathway is integral in

PsO and psoriatic disease [77], the IL-17�IL-23 pathway

may provide more reliable markers for PsA in future, and

recently changes in CD3+ T cell expression in PsA syno-

vium have been shown to correlate with clinical response

to treatment [75]. Biomarkers are under review as part of

the OMERACT/GRAPPA initiative and several new bio-

markers for PsA have been proposed, including calpro-

tectin, serum amyloid A and myeloid-related protein,

although none has been extensively validated to date. In

the future, newer approaches such as proteomics may

reveal better biomarkers of disease activity for PsA.

Conclusions

Advances in the treatment of PsA, particularly the intro-

duction of biologic therapies, have allowed the disease to

be controlled in many patients; however, measuring re-

sponse to treatment in PsA patients is widely debated,

partly caused by the heterogeneity of the disease.

Changes have also occurred in treatment strategies for

rheumatic diseases and the development of treat to

target approaches have led to a change in the established

treatment paradigm.

Both MRI and US techniques have the potential to im-

prove PsA management, and imaging outcomes for re-

mission in PsA are still evolving. The concept of

immunological remission in PsA is only just beginning to

be discussed and biomarkers for the disease are yet to be

fully identified.

While remission is the ultimate goal for PsA patients and

their physicians, questions on what exactly we should aim

to achieve still remain; this review has examined the cur-

rent status of targeting remission in PsA, with a focus on

areas that need more research.

Acknowledgements

The authors thank Tina Patrick, PhD, of Novartis Ireland

Ltd for providing medical writing support with the drafting

of this manuscript, which was funded by Novartis in ac-

cordance with Good Publication Practice (GPP3) guide-

lines (http://www.ismpp.org/gpp3).

Funding: P.G.C. and P.E. are supported in part by the

National Institute for Health Research Leeds

Musculoskeletal Biomedical Research Unit. The views ex-

pressed are those of the author(s) and not necessarily

https://academic.oup.com/rheumatology 1327

PsA remission
D

ow
nloaded from

 https://academ
ic.oup.com

/rheum
atology/article/57/8/1321/4554480 by guest on 10 February 2021

Deleted Text: Power Doppler 
Deleted Text: be 
Deleted Text: an 
Deleted Text: .
Deleted Text: psoriasis
Deleted Text: psoriasis
Deleted Text: Psoriasis
Deleted Text: -
Deleted Text: interleukin-17 (
Deleted Text: )
Deleted Text: body mass index (
Deleted Text: )
Deleted Text: &thinsp;
Deleted Text: psoriasis
Deleted Text: &#x02500;
Deleted Text: ,
Deleted Text: &thinsp;
Deleted Text: <?A3B2 show [AuthorQuery id=
Deleted Text: SAA
Deleted Text: <?A3B2 show [AuthorQuery id=
Deleted Text: MRP
http://www.ismpp.org/gpp3


those of the National Health Service, the National Institute

for Health Research or the Department of Health.

Disclosure statement: L.C.C. has received research fund-

ing and/or honoraria from AbbVie, Amgen, Bristol Myers

Squibb (BMS), Celgene, Janssen, Lilly, Merck Sharp

Dohme (MSD), Novartis, Pfizer, Sun Pharma and union

chimique belge (UCB). P.G.C. has been on consultancies

or speakers bureau for Abbvie, BMS, Eli Lilly, Novartis,

Pfizer, Roche. M.d.W. has received consulting fees

through Stitching Tools from AbbVie, BMS, Celgene, Eli

Lilly, Novartis and Roche. P.N. has consulted for AbbVie,

Amgen, BMS, Celgene, Lilly, Pfizer, Janssen, UCB,

Novartis, Roche and Sanofi, been on the speaker

bureau of AbbVie, Amgen, BMS, Celgene, Lilly, Pfizer,

Janssen, UCB, Novartis, Roche and Sanofi and received

research funding from AbbVie, Amgen, BMS, Celgene,

Lilly, Pfizer, Janssen, UCB, Novartis, Roche and Sanofi.

E.R.S. has received fees for speaking and/or consulting

from AbbVie, BMS, Janssen, Novartis, Pfizer, Roche and

UCB and received research funding to Hospital Italiano de

Buenos Aires from AbbVie, BMS, Janssen, Novartis,

Pfizer, Roche and UCB. T.K.K. has received fees for

speaking and/or consulting from AbbVie, Biogen, BMS,

Boehringer Ingelheim, Celgene, Celltrion, Eli Lilly, Epirus,

Hospira, Merck-Serono, MSD, Mundipharma, Novartis,

Oktal, Orion Pharma, Hospira/Pfizer, Roche, Sandoz and

UCB and received research funding to Diakonhjemmet

Hospital from AbbVie, BMS, MSD, Pfizer, Roche and

UCB. P.E. has undertaken clinicla trials and provided

expert advide to Pfizer, MSD, UCB, Roche, Novartis,

Samsung, Sandoz and Lilly. P.M. has received fees for

research, consulting and speaking from AbbVie, Amgen,

BMS, Celgene, Janssen, Norvartis, Pfizer and UCB;

received speaking fees from Genentech; and received re-

search fees and consulting fees from Lilly and Sun.

All other authors have declared no conflicts of interest.

References

1 Coates LC, Kavanaugh A, Mease PJ et al. Group for

Research and Assessment of Psoriasis and Psoriatic

Arthritis 2015 treatment recommendations for psoriatic

arthritis. Arthritis Rheumatol 2016;68:1060�71.

2 Gossec L, Smolen JS, Ramiro S et al. European League

Against Rheumatism (EULAR) recommendations for the

management of psoriatic arthritis with pharmacological

therapies: 2015 update. Ann Rheum Dis 2016;75:499�510.

3 Smolen JS, Braun J, Dougados M et al. Treating spon-

dyloarthritis, including ankylosing spondylitis and psoriatic

arthritis, to target: recommendations of an international

task force. Ann Rheum Dis 2014;73:6�16.

4 Gottlieb A, Korman NJ, Gordon KB et al. Guidelines of

care for the management of psoriasis and psoriatic arth-

ritis: Section 2. Psoriatic arthritis: overview and guidelines

of care for treatment with an emphasis on the biologics.

J Am Acad Dermatol 2008;58:851�64.

5 Smolen JS. Treat-to-target as an approach in inflamma-

tory arthritis. Curr Opin Rheumatol 2016;28:297�302.

6 Grigor C, Capell H, Stirling A et al. Effect of a treatment

strategy of tight control for rheumatoid arthritis (the

TICORA study): a single-blind randomised controlled trial.

Lancet 2004;364:263�9.

7 Coates LC, Fransen J, Helliwell PS. Defining minimal dis-

ease activity in psoriatic arthritis: a proposed objective

target for treatment. Ann Rheum Dis 2010;69:48�53.

8 Schoels MM, Braun J, Dougados M et al. Treating axial

and peripheral spondyloarthritis, including psoriatic arth-

ritis, to target: results of a systematic literature search to

support an international treat-to-target recommendation in

spondyloarthritis. Ann Rheum Dis 2014;73:238�42.

9 Michelsen B, Diamantopoulos AP, Hammer HB et al.

Ultrasonographic evaluation in psoriatic arthritis is of

major importance in evaluating disease activity. Ann

Rheum Dis 2016;75:2108�13.

10 Wiell C, Szkudlarek M, Hasselquist M et al.

Ultrasonography, magnetic resonance imaging, radi-

ography, and clinical assessment of inflammatory and

destructive changes in fingers and toes of patients

with psoriatic arthritis. Arthritis Res Therapy

2007;9:R119.

11 Ficjan A, Husic R, Gretler J et al. Ultrasound composite

scores for the assessment of inflammatory and structural

pathologies in Psoriatic Arthritis (PsASon-Score). Arthritis

Res Ther 2014;16:476.

12 Curran SA, FitzGerald OM, Costello PJ et al. Nucleotide

sequencing of psoriatic arthritis tissue before and during

methotrexate administration reveals a complex inflam-

matory T cell infiltrate with very few clones exhibiting

features that suggest they drive the inflammatory process

by recognizing autoantigens. J Immunol

2004;172:1935�44.

13 Kavanaugh A, Fransen J. Defining remission in psoriatic

arthritis. Clin Exp Rheumatol 2006;24:S-83-7.

14 Gladman DD, Mease PJ, Strand V et al. Consensus on a

core set of domains for psoriatic arthritis. J Rheumatol

2007;34:1167�70.

15 Orbai AM, Mease PJ, de Wit M et al. Report of the

GRAPPA-OMERACT Psoriatic Arthritis Working Group

from the GRAPPA 2015 Annual Meeting. J Rheumatol

2016;43:965�9.

16 Orbai AM, de Wit M, Mease P et al. International patient

and physician consensus on a psoriatic arthritis core

outcome set for clinical trials. Ann Rheum Dis

2017;76:673�80.

17 Coates LC, Helliwell PS. Defining low disease activity

states in psoriatic arthritis using novel composite disease

instruments. J Rheumatol 2016;43:371�5.

18 Haroon M, FitzGerald O. Psoriatic arthritis: complexities,

comorbidities and implications for the clinic. Expert Rev

Clin Immunol 2016;12:405�16.

19 Haroon M, Gallagher P, Heffernan E, FitzGerald O. High

prevalence of metabolic syndrome and of insulin resist-

ance in psoriatic arthritis is associated with the severity of

underlying disease. J Rheumatol 2014;41:1357�65.

20 Husted JA, Thavaneswaran A, Chandran V, Gladman DD.

Incremental effects of comorbidity on quality of life in pa-

tients with psoriatic arthritis. J Rheumatol

2013;40:1349�56.

1328 https://academic.oup.com/rheumatology

Laura C. Coates et al.
D

ow
nloaded from

 https://academ
ic.oup.com

/rheum
atology/article/57/8/1321/4554480 by guest on 10 February 2021



21 Eder L, Thavaneswaran A, Chandran V, Cook R, Gladman

DD. Factors explaining the discrepancy between phys-

ician and patient global assessment of joint and skin dis-

ease activity in psoriatic arthritis patients. Arthritis Care

Res 2015;67:264�72.

22 Barton JL, Imboden J, Graf J et al. Patient-physician

discordance in assessments of global disease severity

in rheumatoid arthritis. Arthritis Care Res

2010;62:857�64.

23 Helliwell P, Coates L, Chandran V et al. Qualifying unmet

needs and improving standards of care in psoriatic arth-

ritis. Arthritis Care Res 2014;66:1759�66.

24 Michelsen B, Kristianslund EK, Hammer HB et al.

Discordance between tender and swollen joint count as

well as patient’s and evaluator’s global assessment may

reduce likelihood of remission in patients with rheumatoid

arthritis and psoriatic arthritis: data from the prospective

multicentre NOR-DMARD study. Ann Rheum Dis

2017;76:708�11.

25 Lebwohl MG, Bachelez H, Barker J et al. Patient per-

spectives in the management of psoriasis: results from the

population-based Multinational Assessment of Psoriasis

and Psoriatic Arthritis Survey. J Am Acad Dermatol

2014;70:871�81.e1�30.

26 Stamm TA, Nell V, Mathis M et al. Concepts important to

patients with psoriatic arthritis are not adequately covered

by standard measures of functioning. Arthritis Rheum

2007;57:487�94.

27 van Tuyl LH, Hewlett S, Sadlonova M et al. The patient

perspective on remission in rheumatoid arthritis: ‘You’ve

got limits, but you’re back to being you again’. Ann Rheum

Dis 2015;74:1004�10.

28 Kirkham B, de Vlam K, Li W et al. Early treatment of

psoriatic arthritis is associated with improved patient-re-

ported outcomes: findings from the etanercept PRESTA

trial. Clin Exp Rheumatol 2015;33:11�9.

29 Soriano ER. Defining remission in psoriatic arthritis: are we

getting closer? J Rheumatol 2015;42:907�8.

30 van Gestel AM, Haagsma CJ, van Riel PL. Validation of

rheumatoid arthritis improvement criteria that include

simplified joint counts. Arthritis Rheum 1998;41:1845�50.

31 Helliwell PS, FitzGerald O, Fransen J et al. The develop-

ment of candidate composite disease activity and re-

sponder indices for psoriatic arthritis (GRACE project).

Ann Rheum Dis 2013;72:986�91.

32 Van den Bosch F, Kavanaugh A, Kron M, Kupper H,

Mease PJ. Clinical remission in patients with active

psoriatic arthritis treated with adalimumab and correl-

ations in joint and skin manifestations. J Rheumatol

2015;42:952�9.

33 Salaffi F, Ciapetti A, Carotti M, Gasparini S, Gutierrez M.

Disease activity in psoriatic arthritis: comparison of the

discriminative capacity and construct validity of six com-

posite indices in a real world. Biomed Res Int

2014;2014:528105.

34 Coates LC, Moverley AR, McParland L et al. Effect of tight

control of inflammation in early psoriatic arthritis (TICOPA):

a UK multicentre, open-label, randomised controlled trial.

Lancet 2015;386:2489�98.

35 Haroon M, Gallagher P, FitzGerald O. Diagnostic delay of

more than 6 months contributes to poor radiographic and

functional outcome in psoriatic arthritis. Ann Rheum Dis

2015;74:1045�50.

36 Tillett W, Jadon D, Shaddick G et al. Smoking and delay to

diagnosis are associated with poorer functional outcome

in psoriatic arthritis. Ann Rheum Dis 2013;72:1358�61.

37 Gladman DD, Thavaneswaran A, Chandran V, Cook RJ.

Do patients with psoriatic arthritis who present early fare

better than those presenting later in the disease?. Ann

Rheum Dis 2011;70(12):2152�4.

38 Theander E, Husmark T, Alenius GM et al. Early psoriatic

arthritis: short symptom duration, male gender and pre-

served physical functioning at presentation predict fa-

vourable outcome at 5-year follow-up. Results from the

Swedish Early Psoriatic Arthritis Register (SwePsA). Ann

Rheum Dis 2014;73:407�13.

39 Coates LC, Hodgson R, Conaghan PG, Freeston JE. MRI

and ultrasonography for diagnosis and monitoring of

psoriatic arthritis. Best Pract Res Clin Rheumatol

2012;26:805�22.

40 Gutierrez M, Filippucci E, De Angelis R et al. A sono-

graphic spectrum of psoriatic arthritis: ‘‘the five targets’’.

Clin Rheumatol 2010;29:133�42.

41 De Simone C, Caldarola G, D’Agostino M et al. Usefulness

of ultrasound imaging in detecting psoriatic arthritis of

fingers and toes in patients with psoriasis. Clin Dev

Immunol 2011;2011:390726.

42 Sankowski AJ, Lebkowska UM, Cwikla J, Walecka I,

Walecki J. The comparison of efficacy of different imaging

techniques (conventional radiography, ultrasonography,

magnetic resonance) in assessment of wrist joints and

metacarpophalangeal joints in patients with psoriatic

arthritis. Pol J Radiol 2013;78:18�29.

43 Gutierrez M, De Angelis R, Bernardini ML et al. Clinical,

power Doppler sonography and histological assessment

of the psoriatic plaque: short-term monitoring in patients

treated with etanercept. Br J Dermatol 2011;164:33�7.

44 Gutierrez M, Wortsman X, Filippucci E et al. High-fre-

quency sonography in the evaluation of psoriasis: nail and

skin involvement. J Ultrasound Med 2009;28:1569�74.

45 Mandl P, Navarro-Compan V, Terslev L et al. EULAR

recommendations for the use of imaging in the diagnosis

and management of spondyloarthritis in clinical practice.

Ann Rheum Dis 2015;74:1327�39.

46 Kaeley GS. Review of the use of ultrasound for the diag-

nosis and monitoring of enthesitis in psoriatic arthritis.

Curr Rheumatol Reports 2011;13:338�45.

47 El Miedany Y, El Gaafary M, Youssef S, Ahmed I, Nasr A.

Tailored approach to early psoriatic arthritis patients:

clinical and ultrasonographic predictors for structural joint

damage. Clin Rheumatol 2015;34:307�13.

48 Boyesen P, McQueen FM, Gandjbakhch F et al. The

OMERACT Psoriatic Arthritis Magnetic Resonance

Imaging Score (PsAMRIS) is reliable and sensitive to

change: results from an OMERACT workshop. J

Rheumatol 2011;38:2034�8.

49 Naredo E, Batlle-Gualda E, Garcia-Vivar ML et al. Power

Doppler ultrasonography assessment of entheses in

https://academic.oup.com/rheumatology 1329

PsA remission
D

ow
nloaded from

 https://academ
ic.oup.com

/rheum
atology/article/57/8/1321/4554480 by guest on 10 February 2021



spondyloarthropathies: response to therapy of entheseal

abnormalities. J Rheumatol 2010;37:2110�7.

50 Bandinelli F, Bonacci E, Matucci-Cerinic M. Ultrasound-

integrated tight control in early psoriatic arthritis during

adalimumab treatment. Clin Exp Rheumatol

2013;31:440�2.

51 Glinatsi D, Bird P, Gandjbakhch F et al. Validation of the

OMERACT Psoriatic Arthritis Magnetic Resonance

Imaging Score (PsAMRIS) for the Hand and Foot in a

Randomized Placebo-controlled Trial. J Rheumatol

2015;42:2473�9.

52 Husic R, Gretler J, Felber A et al. Disparity between

ultrasound and clinical findings in psoriatic arthritis. Ann

Rheum Dis 2014;73:1529�36.

53 Freeston JE, Coates LC, Nam JL et al. Is there subclinical

synovitis in early psoriatic arthritis? A clinical comparison

with gray-scale and power Doppler ultrasound. Arthritis

Care Res 2014;66:432�9.

54 Perrotta FM, Astorri D, Zappia M et al. An ultrasono-

graphic study of enthesis in early psoriatic arthritis pa-

tients naive to traditional and biologic DMARDs treatment.

Rheumatol Int 2016;36:1579�83.

55 Marin J, Acosta-Felquer ML, Ferreyra-Garrot L et al.

Patients with psoriatic arthritis fulfilling the minimal dis-

ease activity criteria do not have swollen and tender joints,

but have active skin. J Rheumatol 2016;43:907�10.

56 Filippucci E, Aydin SZ, Karadag O et al. Reliability of high-

resolution ultrasonography in the assessment of Achilles

tendon enthesopathy in seronegative spondyloarthropa-

thies. Ann Rheum Dis 2009;68:1850�5.

57 de Miguel E, Munoz-Fernandez S, Castillo C, Cobo-Ibanez

T, Martin-Mola E. Diagnostic accuracy of enthesis ultra-

sound in the diagnosis of early spondyloarthritis. Ann

Rheum Dis 2011;70:434�9.

58 D’Agostino MA, Aegerter P, Bechara K et al. How to

diagnose spondyloarthritis early? Accuracy of peripheral

enthesitis detection by power Doppler ultrasonography.

Ann Rheum Dis 2011;70:1433�40.

59 D’Agostino MA, Said-Nahal R, Hacquard-Bouder C et al.

Assessment of peripheral enthesitis in the spondylarthro-

pathies by ultrasonography combined with power

Doppler: a cross-sectional study. Arthritis Rheum

2003;48:523�33.

60 Wang CH, Feng Y, Ren Z et al. Performance of ultrasound

to monitor Achilles enthesitis in patients with ankylosing

spondylitis during TNF-a antagonist therapy. Clin

Rheumatol 2015;34:1073�8.

61 Bonifati C, Elia F, Graceffa D et al. Clinical and contrast-

enhanced ultrasound echography outcomes in psoriatic

arthritis patients after one year of continuous therapy with

anti-TNF drugs. ISRN Dermatol 2014;2014:932721.

62 Marin J, Acosta-Felquer ML, Ferreyra-Garrot L et al. Utility

of power Doppler ultrasound-detected synovitis for the

prediction of short term flare in psoriatic arthritis patients

in clinical remission [abstract]. Arthritis Rheumatol

2015;67(Suppl 10):161347.

63 Diaz-Torne C, Moragues C, Toniolo E et al. Impact of

ultrasonography on treatment decision in rheumatoid

arthritis: the IMPULSAR study. Rheumatol Int

2017;37:891�6.

64 Naredo E, Rodriguez M, Campos C et al. Validity, reprodu-

cibility, and responsiveness of a twelve-joint simplified power

doppler ultrasonographic assessment of joint inflammation in

rheumatoid arthritis. Arthritis Rheum 2008;59:515�22.

65 Weckbach S, Schewe S, Michaely HJ et al. Whole-body

MR imaging in psoriatic arthritis: additional value for

therapeutic decision making. Eur J Radiol

2011;77:149�55.

66 FitzGerald O, Haroon M, Giles JT, Winchester R.

Concepts of pathogenesis in psoriatic arthritis: genotype

determines clinical phenotype. Arthritis Res Therapy

2015;17:115.

67 Naredo E, Moller I, de Miguel E et al. High prevalence of

ultrasonographic synovitis and enthesopathy in pa-

tients with psoriasis without psoriatic arthritis: a pro-

spective case-control study. Rheumatology

2011;50:1838�48.

68 Gisondi P, Tinazzi I, El-Dalati G et al. Lower limb enthe-

sopathy in patients with psoriasis without clinical signs of

arthropathy: a hospital-based case-control study. Ann

Rheum Dis 2008;67:26�30.

69 Offidani A, Cellini A, Valeri G, Giovagnoni A. Subclinical joint

involvement in psoriasis: magnetic resonance imaging and

X-ray findings. Acta Derm Venereol 1998;78:463�5.

70 Faustini F, Simon D, Oliveira I et al. Subclinical joint in-

flammation in patients with psoriasis without concomitant

psoriatic arthritis: a cross-sectional and longitudinal ana-

lysis. Ann Rheum Dis 2016;75:2068�74.

71 Moshrif A, Mosallam A, Mohamed EE, Gouda W, Doma M.

Subclinical enthesopathy in patients with psoriasis and its

association with other disease parameters: a power Doppler

ultrasonographic study. Eur J Rheumatol 2017;4:24�8.

72 Simon D, Faustini F, Kleyer A et al. Analysis of periarticular

bone changes in patients with cutaneous psoriasis without

associated psoriatic arthritis. Ann Rheum Dis

2016;75:660�6.

73 Uluckan O, Wagner EF. Role of IL-17A signalling in psor-

iasis and associated bone loss. Clin Exp Rheumatol

2016;34(Suppl 98):17�20.

74 Eder L, Thavaneswaran A, Chandran V, Cook RJ,

Gladman DD. Obesity is associated with a lower prob-

ability of achieving sustained minimal disease activity

state among patients with psoriatic arthritis. Ann Rheum

Dis 2015;74:813�7.

75 Pontifex EK, Gerlag DM, Gogarty M et al. Change in CD3

positive T-cell expression in psoriatic arthritis synovium

correlates with change in DAS28 and magnetic resonance

imaging synovitis scores following initiation of biologic

therapy � a single centre, open-label study. Arthritis Res

Ther 2011;13:R7.

76 Cargill M, Schrodi SJ, Chang M et al. A large-scale genetic

association study confirms IL12B and leads to the identi-

fication of IL23R as psoriasis-risk genes. Am J Hum Genet

2007;80:273�90.

77 Durham LE, Kirkham BW, Taams LS. Contribution of the

IL-17 pathway to psoriasis and psoriatic arthritis. Curr

Rheumatol Reports 2015;17:55.

78 Ritchlin CT, Kavanaugh A, Gladman DD et al. Treatment

recommendations for psoriatic arthritis. Ann Rheum Dis

2009;68(9):1387�94.

1330 https://academic.oup.com/rheumatology

Laura C. Coates et al.
D

ow
nloaded from

 https://academ
ic.oup.com

/rheum
atology/article/57/8/1321/4554480 by guest on 10 February 2021



79 Mumtaz A, Gallagher P, Kirby B et al. Development of a
preliminary composite disease activity index in psoriatic

arthritis. Ann Rheum Dis 2011;70:272�7.

80 Schoels MM, Aletaha D, Alasti F, Smolen JS. Disease

activity in psoriatic arthritis (PsA): defining remission and

treatment success using the DAPSA score. Ann Rheum

Dis 2016;75:811�8.

81 Aletaha D, Alasti F, Smolen JS. Disease activity states of

the DAPSA, a psoriatic arthritis specific instrument, are
valid against functional status and structural progression.

Ann Rheum Dis 2017;76:418�21.

82 Pincus T, Bergman MJ, Yazici Y. RAPID3—an index of

physical function, pain, and global status as ‘‘vital

signs’’ to improve care for people with chronic

rheumatic diseases. Bull NYU Hospital Joint Dis

2009;67:211�25.

83 Gossec L, de Wit M, Kiltz U et al. A patient-derived and

patient-reported outcome measure for assessing psoriatic

arthritis: elaboration and preliminary validation of the

Psoriatic Arthritis Impact of Disease (PsAID) questionnaire,

a 13-country EULAR initiative. Ann Rheum Dis

2014;73:1012�9.

https://academic.oup.com/rheumatology 1331

PsA remission
D

ow
nloaded from

 https://academ
ic.oup.com

/rheum
atology/article/57/8/1321/4554480 by guest on 10 February 2021


