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ABSTRACT

Introduction: Psoriatic arthritis (PsA) is a
chronic, systemic, inflammatory disease where
disease burden and quality of life (QoL) are
affected by both joint and skin manifestations.
Methods: Patient and physician reported data
were collected about 3200 patients in a cross-
sectional survey of patients from nine countries.
Patient-reported outcomes (PROs) included
perceptions of symptom importance, EuroQol
questionnaire (EQ-5D), Psoriatic Arthritis

Impact of Disease (PsAID12), and Work Pro-
ductivity and Activity Impairment (WPAI)
Index. Outcomes were compared in patients
with ‘joint-only’ and ‘joint and skin’ disease
symptoms.
Results: Of the 3200 patients, 2703 had com-
plete information for ‘joint-only’ or ‘joint and
skin’ involvement and were included in the
analysis. Patients had a mean age of 49.2 years,
45.2% were female, and 64.5% had ‘joint and
skin’ involvement. Patients with ‘joint and skin’
involvement had higher mean tender and
swollen joint counts (5.2 and 4.8) than patients
who were ‘joint-only’ (2.0 and 1.5). Signifi-
cantly more patients with active ‘joint and skin’
symptoms experienced a flare (currently or
within the last 12 months) compared with
‘joint-only’ patients (34.9 vs. 23.2%, p\0.001).
When asked to prioritize the burden of
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symptoms, 61.6% of patients prioritized joints,
38.4% prioritized skin. Anxiety/depression was
experienced by 41.4% of patients, 62.4% of
whom indicated that both joint and skin
symptoms were the cause. Patients with ‘joint
and skin’ involvement reported significantly
worse QoL, work productivity and activity
impairment than ‘joint-only’ patients (EQ-5D
index 0.79 vs. 0.85, p\0.001; EQ-5D VAS 71.98
vs. 77.68, p\0.001; PsAID12 2.91 vs. 1.66,
p\0.001; WPAI overall work impairment 25.61
vs. 16.32, p\ 0.001).
Conclusions: PsA patients who experience
‘joint and skin’ symptoms had significantly
worse clinical outcomes, health-related QoL,
and work productivity compared with patients
with ‘joint-only’ symptoms.

Keywords: HR-QoL; Psoriatic arthritis; Real-
world evidence; Work productivity

Key Summary Points

Psoriatic arthritis (PsA) patients are
impacted by joint involvement and skin
involvement to varying degrees.

A comparison of 2703 patients with ‘joint-
only’ and ‘joint and skin’ manifestations
of PsA, in a real-world cross-sectional
survey in nine countries.

Patients with ‘joint and skin’ symptoms
experience worse clinical outcomes than
joint-only patients – higher joint counts,
more symptoms, more patients
experience flares.

Patients with ‘joint and skin’ involvement
reported significantly worse quality of life,
work productivity, and activity
impairment (EQ-5D, PsAID12 and WPAI,
all p\ 0.001) than those with joint-only
PsA.

Future treatment options should focus on
both joint and skin symptoms in order to
optimize patient outcomes.

INTRODUCTION

Psoriatic arthritis (PsA) is a systemic inflamma-
tory disease that occurs in up to 30% of patients
with psoriasis, and is characterized by joints
that are swollen, painful, and stiff [1–3]. PsA is
differentiated from other forms of inflamma-
tory arthritis by the presence of other clinical
features including enthesitis, dactylitis, axial
disease, and psoriatic skin and nail lesions. PsA
is a chronic and progressive condition that can
result in joint damage and deformities if not
treated early [4, 5]. The relationship between
the joint and skin components of PsA and their
relative contribution to patient burden of dis-
ease has not been extensively researched,
although several studies have shown that both
articular and dermatologic manifestations con-
tribute to overall patient burden in PsA patients
[6, 7].

Patients with PsA have significantly poorer
health-related quality of life (QoL) than the
general population in multiple studies con-
ducted worldwide [8–10]. Patients with PsA
have been shown to have similar levels of
impaired QoL as patients with rheumatoid
arthritis despite less overall peripheral joint
disease severity in PsA [9, 11]. This additional
QoL impact is often attributed to the presence
of concurrent skin manifestations. Observa-
tional studies of patients with PsA have shown
that greater skin severity is accompanied by
increased disease activity including a greater
degree of joint involvement. Furthermore,
greater skin severity is associated with worse
patient reported outcomes (PROs) including
lower physical functioning, more patient-re-
ported pain and fatigue, and a worse quality of
life [6, 7, 12, 13].

Patients with PsA can experience a signifi-
cant mental health impact related to their dis-
ease, including anxiety and depression. Limited
data are available but one recent systematic lit-
erature review found PsA patients can develop
anxiety and depression at a rate higher than the
general population [14]. The prevalence of
depression ranged from 9 to 22% and anxiety
from 15 to 30% in PsA patients but whether
joint symptoms or skin symptoms have greater
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contribution, or if they contribute equally to
these effects has not been well studied in a real-
world setting. Patients with PsA can also expe-
rience acute exacerbations of disease, either as a
joint or skin flare, or have variable involvement
of both components whose pattern and impact
on patients have not been fully quantified. A
formal definition of a flare in PsA has yet to be
developed [15, 16].

The objective of this cross-sectional study
from a real-world population of patients with
PsA was to assess and quantify the burden of
joint and skin symptoms to PsA patients,
including their role in flares, contribution to
emotional burden, and impact on PROs
through an observational study of patients from
nine countries across the Asia–Pacific, Europe,
and the United States.

METHODS

A large-scale cross-sectional survey using estab-
lished methods [17] was conducted with
rheumatologists and dermatologists and their
patients with PsA across Australia, Canada,
France, Germany, Italy, Japan, Spain, UK, and
the US. In Japan, the specialty of physicians
participating in the study also included ortho-
pedic surgeons and internal medicine. The data
were collected from April to November 2018.

Study Design and Population

The study was a non-interventional, cross-sec-
tional survey that captured current and historic
data from physicians on their consulting PsA
patients and patient-reported outcomes. Physi-
cians were identified via publicly available lists
and invited to participate in the study. Those
who agreed to participate were asked to com-
plete a patient record form for a minimum of
the next three adult patients they consulted
with who had a physician-confirmed diagnosis
of PsA, were aged C 18 years, and for whom
they were actively involved in drug manage-
ment. The same patients were invited, by their
physicians, to complete a voluntary question-
naire. Clinical diagnosis of PsA was based upon
the physicians’ individual judgment with no

restrictions on how the diagnosis was deter-
mined for inclusion in the study.

Data Collection

This study used data derived from physician-
reported patient record forms (PRFs) and vol-
untary patient self-completed forms (PSCs).
Physician-reported data included patient
demographics, clinical characteristics including
PsA symptoms, flaring patterns, and clinical
outcome measures. Physicians also provided
information on the number of joints involved
in the patient’s PsA, and assessed overall, joint,
and skin symptom severity by rating as either
‘None’, ‘Mild’, ‘Moderate’, or ‘Severe’, based on
their own clinical judgement. Patient-reported
data included information on general health,
disease history and symptoms, medications,
and patient-reported outcome measures (Euro-
QoL 5D) [18, 19], Work Productivity and
Activity Impairment (WPAI) [20, 21], Health
Assessment Questionnaire-Disability Index
(HAQ-DI) [22, 23], and the Psoriatic Arthritis
Impact of Disease (PsAID12) questionnaire
[24]). The EQ-5D utility score is derived from
answers to five different areas that include
mobility, self-care, usual activities, pain/dis-
comfort, and anxiety/depression and is con-
verted to a score that is anchored at 0 for death
and 1 for perfect health. The VAS allows
respondents to report their perceived health
status with a grade ranging from 0 (the worst
possible health status) to 100 (the best possible
health status). The HAQ-DI is an index mea-
suring the quality of life related to health orig-
inally designed for assessment of patients with
rheumatoid arthritis and has values from 0–3
where a value of 0 to 1 indicates mild difficulties
to moderate disability, from 1 to 2: moderate to
severe disability and from 2 to 3 severe to very
severe disability. The PsAID is a PsA-specific
instrument developed by the European League
Against Rheumatism (EULAR) that provides a
patient-reported measure of disease impact on
life in general. The questionnaire uses a weigh-
ted scoring system, has a range of 0–10 with 4
being considered a patient acceptable symptom
state [24, 25].
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In order to assess the impact of joint and skin
symptoms, PsA patients were also asked a short
series of questions; ‘Given the choice of only
one, would you rather be completely free of
your…? [Skin symptoms; Joint symptoms]’, ‘Do
you experience anxiety and/or depression as a
direct result of your PsA?’, ‘Which of the fol-
lowing is the cause of your anxiety and/or
depression? [Your skin symptoms; Your joint
symptoms; Both your skin and joint
symptoms]’.

Endpoints, Data Analysis, and Statistical
Methods

To be eligible for inclusion in this analysis,
physician-reported patient data had to include
confirmation of the presence of skin psoriasis
currently or historically, and/or have current
BSA information available. Patients were
grouped during the analysis according to whe-
ther they experienced joint symptoms alone, or
joint symptoms plus active skin symptoms.
Patients were defined as having ‘joint-only’ PsA
if the treating physician reported body surface
area affected by psoriasis was currently 0% or
provided a response of ‘no diagnosis of psoria-
sis’. Similarly, they were defined as having ‘joint
and skin’ PsA if their current BSA was[0%. A
sensitivity analysis was also conducted by
grouping patients according to the number of
affected joints (B 4 joints vs.[4 joints) and for
severity of skin symptoms (mild, moderate,
severe). The number of affected joints was
derived from asking the physician ‘How many
joints are currently affected by this patient’s
PsA?’ while the severity of skin symptoms
stemmed from physician subjective assessment.

Physicians provided further estimates of the
impact of PsA using a VAS and where this data
was available the score on a scale of 0–100 was
based on 0 being equivalent to the best possible
health assessment and 100 the worst health
assessment. This was collected for global, skin,
and joint symptoms separately. Pain was asses-
sed by a physician-reported numeric rating scale
(NRS, range 1–10) with 1 representing no pain
and 10 worst possible pain. Flaring was assessed
by physicians reporting if the patient ever

experiences flares (acute episodes), and their
response based on their own subjective assess-
ment—no formal definitions of flaring were
provided.

Statistical analysis was performed using
Stata (version 15.1). Patient demographics,
clinical characteristics and PROs were described
within each subgroup (joints & skin vs. joints
only and B 4 joints vs.[4 joints for the sen-
sitivity analysis) and overall, using n, mean
and standard deviation (for numeric variables)
or n and percent (for categorical variables).
Clinical burden and PROs were also described
(n, mean, SD, %) and compared between
physician-reported skin severity (mild, moder-
ate or severe).

When two groups were compared, numeric
variables were compared using a t test; ordered
categorical variables were compared using a
Mann–Whitney test; binary categorical vari-
ables were compared using a Fisher’s exact test;
other categorical variables were compared using
a Chi-squared test. When more than two groups
were compared, numeric variables were com-
pared using an ANOVA; ordered categorical
variables were compared using a Kruskal–Wallis
test; categorical variables were compared using
a Chi-squared test. p values\0.05 were con-
sidered statistically significant.

Ethical Considerations

The non-interventional, observational nature of
the data collection does not result in patients
being placed at risk from the study. Patients
provided informed consent to participate in the
study and did not provide any personally
identifiable information. All responses were
anonymized to preserve respondent (physician
and patient) confidentiality and all participat-
ing physicians and patients were assigned a
study number to aid anonymous data collection
and to allow linkage of data during data col-
lection and analysis.

The research was conducted in accordance
with national market research and privacy reg-
ulations (EphMRA, U.S. Department of Health
and Human Services National Institutes of
Health, HIPAA). Ethical approvals were sought
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and granted through Western-IRB (Study ID
number 1183030) for the US & Canada, and
through Freiburg Ethics Commission (FEKI) for
all other countries.

RESULTS

Data were collected for patients with PsA by 454
rheumatologists and 238 dermatologists for
3200 patients (1514 rheumatologist patients;
1686 dermatologist patients) from nine coun-
tries representing Asia Pacific (APAC, n = 443;
13.8%), Europe (EU5, n = 1966; 61.4%), and
North America (n = 791; 24.7%). Body surface
area information was available for 2540 patients
of whom 797 (31.4%) had a BSA score of 0 while
1743 (68.6%) had a score of greater than 0.
These patients (n = 2540), and patients with no
diagnosis of psoriasis (n = 163, 5.1%) are the
focus of this analysis and gave a total popula-
tion size of 2703 (Table 1).

Patient Demographic and Clinical
Characteristics

Across the 2703 PsA patients, 54.8% were male,
with a mean (SD) age of 49.2 (13.4) years, and a
mean (SD) BMI of 26.9 (6.7). ‘Joint only’ and
‘joint and skin’ patients were comparable
demographically, except in the distribution of
employment status (Table 1).

In the overall population, most patients had
mild severity disease reported by physicians
(Table 2) with a mean of 1.83 current symp-
toms, 3.19 affected joints, and a pain score of
2.75. Physician-determined overall disease
severity was worse in patients with ‘joint and
skin’ involvement than those with ‘joint only’
PsA, with a significantly higher proportion
reported as moderate or severe (30.7 vs. 14.2%,
p\0.001) (Table 2). Additionally, the mean
number of affected joints was 4.0 in patients
with ‘joint and skin’ involvement and was sig-
nificantly higher than in patients with joint
only PsA where a value of 1.8 was seen
(p\ 0.001). This picture of detrimental clinical
characteristics in patients with ‘joint and skin’
symptoms extended to physician assessed

disease activity including global, joint, and skin
VAS scores (Table 2).

Both groups of patients received csDMARDs
in approximately comparable percentages (34.3
and 30.6%, respectively), however, there were
significant differences in the percentage of
patients receiving targeted synthetic DMARDs
or biologic DMARDs in the two categories.
Patients with ‘joint only’ PsA were significantly
less likely to be currently receiving tsDMARDs
(apremilast or tofacitinib) compared with
patients with ‘joint and skin’ symptoms (6.9 vs.
11.5%, p = 0.001). Conversely, patients with
joint only symptoms were more likely to receive
biologic DMARDs compared with patients with
skin and joint symptoms (67.4 vs. 54.0%,
p\0.001) (Table 1).

Flaring Patterns

Physician-reported flaring was available for
2665 patients and suggested that 58.9% of PsA
patients experienced flares at any time (Table 3)
with a greater percentage of patients with active
‘joint and skin’ symptoms experiencing a flare
currently, within the last 12 months or at peri-
ods longer than 12 months compared with
‘joint-only’ patients (62.3 vs. 52.7%). In the
overall population, the mean number of flares
was 0.65 in the last 12 months and did not vary
significantly in patients with ‘joint only’ (0.60)
and joint and skin symptoms (0.68). The mean
duration of a flare was 17.4 days in the overall
population and again did not vary significantly
with symptoms being 17.8 days in joint only
patients and 17.3 days in joint and skin
patients.

Physicians reported that in the overall pop-
ulation 197 patients (7.4%) currently had a flare
with the current flare severity assessed as mild
(18.3%), moderate (62.4%), and severe (19.3%).
When assessed in terms of ‘joint only’ and ‘joint
and skin’ status there were no significant dif-
ferences between groups with the current flare
assessed as mild in 27.7% of joint only patients
versus 15.3% of joint and skin patients. Corre-
sponding values for moderate and severe flares
were 57.4 vs. 64.0% and 14.9 vs. 20.7%.
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Of patients currently flaring, 47.7% of
patients indicated that both their skin and
joints were currently worse than normal; 40%
reported only their joints were worse than
normal while only 8.4% reported only their skin
was worse than normal.

Patient Perception of Relative Importance
of Their Joint and Skin or Joint Only
Symptoms

A total of 573 patients provided an assessment
of mental health burden associated with PsA.

Table 1 Baseline demographics in patients according to ‘joint-only’ and ‘joint and skin’ PsA

Parameter Overall Joint-only Joint and skin p value

n, % 2703 (100.0) 960 (35.5) 1743 (64.5)

Managed by rheumatologist, n (%) 1082 (40.0) 440 (45.8) 642 (36.8)

Age

Mean (SD) 49.2 (13.4) 49.3 (13.6) 49.1 (13.3) 0.697*

Median (IQR) 49.0 (39.0, 58.0) 49.0 (40.0, 59.0) 49.0 (39.0, 58.0)

Male, n (%) 1480 (54.8) 531 (55.3) 949 (54.4) 0.686#

BMI

Mean (SD) 26.9 (6.7) 27.0 (6.1) 26.8 (7.0) 0.321*

Median (IQR) 25.9 (23.4, 28.7) 25.9 (23.4, 29.4) 25.8 (23.3, 28.4)

Employment status, n (%)

N 2605 914 1691 \ 0.001�

Working full time 1497 (57.5) 554 (60.6) 943 (55.8)

Working part time 283 (10.9) 82 (9.0) 201 (11.9)

Retired 361 (13.9) 142 (15.5) 219 (13.0)

Unemployed 133 (5.1) 35 (3.8) 98 (5.8)

Other 331 (12.7) 101 (11.1) 230 (13.6)

Charlson Comorbidity Index

Mean (SD) 0.24 (1.73) 0.22 (1.70) 0.25 (1.75) 0.612*

Median (IQR) 0.00 (0.0, 0.0) 0.00 (0.0, 0.0) 0.00 (0.0, 0.0)

Treatment classes currently receiving, n (%)

csDMARD 863 (31.9) 329 (34.3) 534 (30.6) 0.058#

tsDMARD 267 (9.9) 66 (6.9) 201 (11.5) \ 0.001#

bDMARD 1589 (58.8) 647 (67.4) 942 (54.0) \ 0.001#

For employment status ‘other’ represents sum of homemaker, student and on long-term sick leave
BMI body mass index; IQR interquartile range; SD standard deviation; csDMARD conventional synthetic DMARD;
tsDMARD, targeted synthetic DMARD (apremilast or tofacitinib); bDMARD, biologic DMARD
*Student’s t test; #Fisher’s exact test; �Chi-squared test were used when comparing outcomes from ‘joint-only’ with ‘joint
and skin’ groups
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Table 2 Clinical characteristics of patients in patients stratified according to ‘joint-only’ and ‘joint and skin’ PsA

Parameter Overall Joint-only Joint and skin p value

n (%) 2703 (100.0) 960 (35.5) 1743 (64.5)

Diagnosed with psoriasis, n (%) 2540 797 1743

BSA = 0 797 (31.4) 797 (100.0) 0 (0.0)

BSA[ 0 to B 3 670 (26.3) 0 (0.0) 670 (38.4)

BSA[ 3 to\ 10 515 (20.2) 0 (0.0) 515 (29.5)

BSA C 10 561 (22.1) 0 (0.0) 561 (32.1)

BSA, mean (SD) – – 9.4 (10.88)

Time since PsA diagnosis, months

Mean (SD) 58.16 (71.54) 69.27 (77.64) 52.50 (67.54) \ 0.001#

Median (IQR) 33.75 (13.73, 73.66) 39.98 (16.93, 93.96) 29.00 (12.35, 63.99)

Overall severity, n (%)

Mild 2031 (75.1) 824 (85.8) 1207 (69.2) \ 0.001*

Moderate 597 (22.1) 124 (12.9) 473 (27.1)

Severe 75 (2.8) 12 (1.3) 63 (3.6)

Joint severity, n (%)

Mild 2044 (75.6) 822 (85.6) 1222 (70.1) \ 0.001*

Moderate 588 (21.8) 125 (13.0) 463 (26.6)

Severe 71 (2.6) 13 (1.4) 58 (3.3)

Number of current symptoms

Mean (SD) 1.83 (1.72) 1.03 (1.35) 2.27 (1.74) \ 0.001#

Median (IQR) 2.00 (0.00, 3.00) 1.00 (0.00, 2.00) 2.00 (1.00, 3.00)

Number of joints affected

Mean (SD) 3.19 (4.57) 1.78 (3.85) 3.97 (4.74) \ 0.001#

Median (IQR) 2.00 (0.00, 4.00) 0.00 (0.00, 2.00) 3.00 (1.00, 5.00)

66 Swollen joint count

n 587 238 349 \ 0.001*

Mean (SD) 3.48 (7.47) 1.50 (3.45) 4.83 (9.03)

Median (IQR) 1.00 (0.00, 4.00) 0.00 (0.00, 2.00) 2.00 (0.00, 6.00)

68 Tender joint count

n 557 221 336 \ 0.001*

Mean (SD) 3.92 (6.64) 1.97 (3.67) 5.20 (7.76)

Median (IQR) 2.00 (0.00, 4.00) 1.00 (0.00, 2.00) 3.00 (1.00, 6.00)
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Over 41% of patients indicated that they cur-
rently experienced anxiety/depression as a
result of their PsA (Fig. 1).

There was a significant difference in the
patient-reportedcauseof their anxiety/depression
with ‘both joint and skin symptoms’ being men-
tioned by56.1% of ‘joint only’ patients and 65.0%
of ‘joint and skin’ patients. Skin symptoms were
the cause of anxiety/depression in 3.0% of joint
onlypatients and 11.7% of joint and skinpatients,
while joint symptoms were the cause of anxiety/
depression in 40.9% of joint only patients and
23.3% of joint and skin patients.

Based on the question ‘‘Given the choice of
only one, would you rather be completely free
of your skin symptoms or joint symptoms?’’,
61.6% of patients prioritized joint symptoms,
while 38.4% prioritized skin symptoms. The
symptom prioritization did not differ signifi-
cantly (p = 0.1513) between the ‘joint only’ and
‘joint and skin’ patient groups with 64.7 and
60.2%, respectively, prioritizing joint symp-
toms. Even in patients with a BSA = 0 or ‘no
diagnosis of psoriasis’, 35.3% of patients in the
‘joint only’ group prioritized skin symptoms as

most important compared with 39.8% of
patients in the ‘joint and skin’ group (Fig. 1).
Joint and skin patients managed by rheuma-
tologists prioritize the symptoms in a similar
way (Supplementary Table 1), and results are
consistent when analyzed on a regional basis
(Supplementary Fig. 1).

Patient-Reported Outcomes

Across a range of PROs, patients with ‘joint and
skin’ involvement showed significantly worse
outcomes compared with patients with ‘joint-
only’ symptoms. Physical function measured by
the HAQ-DI was statistically significantly worse
in the ‘joint and skin’ group compared to the
‘joint-only’ group (0.57 vs. 0.33, p\0.001).
Likewise, quality of life and health status as
assessed by the EQ5D and PsAID questionnaires
were also statistically significantly worse in the
‘joint and skin’ group compared to the ‘joint-
only’ group. The mean (SD) EQ-5D index was
0.85 (0.17) in the ‘joint only’ group and 0.79
(0.17) in patients with ‘joint and skin’ involve-
ment (Table 4). A similar pattern was seen with

Table 2 continued

Parameter Overall Joint-only Joint and skin p value

Physician assessed Global VAS score

n 405 145 260

Mean (SD) 23.36 (22.74) 17.93 (21.51) 26.39 (22.88) \ 0.001#

Physician-assessed skin VAS score

n 136 35 101

Mean (SD) 14.21 (16.28) 3.14 (7.03) 18.05 (16.83) \ 0.001#

Physician-assessed joint VAS score

n 204 67 137

Mean (SD) 21.11 (22.59) 14.01 (17.00) 24.58 (24.18) 0.002#

Physician-reported pain (1–10)

n 2703 960 1743

Mean (SD) 2.75 (1.75) 2.16 (1.51) 3.08 (1.79) \ 0.001#

Median (IQR) 2.00 (1.00, 4.00) 2.00 (1.00, 3.00) 3.00 (2.00, 4.00)

IQR interquartile range; SD standard deviation
*Mann–Whitney test; #Student’s t test were used when comparing outcomes from ‘joint-only’ with ‘joint and skin’ groups
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Table 3 Experience of flares, their severity, and location in patients with PsA (physician-reported)

Parameter Overall Joint-only Joint and skin p value

Does the patient experience flares? n (%)

n 2665 955 1710 \ 0.001*

Yes, currently experiencing a flare 197 (7.4) 47 (4.9) 150 (8.8)

Yes, within the last 12 months but not currently 621 (23.3) 175 (18.3) 446 (26.1)

Yes, but not in the last 12 months 751 (28.2) 282 (29.5) 469 (27.4)

No 1096 (41.1) 451 (47.2) 645 (37.7)

Severity of current flare, n (%)

n 197 47 150 0.147*

Mild 36 (18.3) 13 (27.7) 23 (15.3)

Moderate 123 (62.4) 27 (57.4) 96 (64.0)

Severe 38 (19.3) 7 (14.9) 31 (20.7)

Component currently flaring, n (%)

n 197 47 150 \ 0.001*

Joints 90 (45.7) 41 (87.2) 49 (32.7)

Both joints and skin 95 (48.2) 6 (12.8) 89 (59.3)

Skin 12 (6.1) 0 (0.0) 12 (8.0)

Usual flaring component, n (%)

n 1569 504 1065 \ 0.001*

Joints 582 (37.1) 268 (53.2) 314 (29.5)

Both joints and skin 795 (50.7) 176 (34.9) 619 (58.1)

Skin 192 (12.2) 60 (11.9) 132 (12.4)

Number of flares in the last 12 months

n 2665 955 1710 0.464#

Mean (SD) 0.65 (2.64) 0.60 (4.06) 0.68 (1.30)

Median (IQR) 0.00 (0.00, 1.00) 0.00 (0.00, 0.00) 0.00 (0.00, 1.00)

Typical length of flares (days)

n 1569 504 1065 0.566#

Mean (SD) 17.4 (16.4) 17.8 (18.4) 17.3 (15.4)

Median (IQR) 14.0 (7.0, 21.0) 14.0 (7.0, 24.5) 14.0 (7.0, 21.0)

IQR interquartile range; SD standard deviation
* Chi-squared test; #Student’s t test were used when comparing outcomes from ‘joint-only’ with ‘joint and skin’ groups
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the EQ-5D visual analogue scale where the
respective values were 77.68 (17.51) and 71.98
(19.01) and in both cases differences between
the two groups were significant (p\ 0.001).

The mean PsAID12 score (SD) was signifi-
cantly higher at 2.91 (2.08) in patients with
‘joint and skin’ involvement compared with
1.66 (1.86) in patients with ‘joint-only’
involvement. For each of the 12 questions
making up this validated score, patients with
‘joint and skin’ involvement showed

significantly higher mean scores compared with
patients with ‘joint-only’ symptoms (p\0.0001
across all scores) (Fig. 2).

Significantly more work impairment was
seen in three out of the four WPAI domains in
patients with ‘joint and skin’ involvement
compared with those with ‘joint-only’ involve-
ment (Table 4).

PRO results are presented regionally in Sup-
plementary Tables 4, 5, 6, and follow the same
directional trend to the global results.

Fig. 1 Anxiety and depression, patient-reported causes of
burden of symptoms in patients with ‘joint-only’ and ‘joint
and skin’ symptoms. No significant differences (p[ 0.001)
were observed between patients with ‘joint-only’ and ‘joint
and skin’ symptoms in response to the questions ‘Do you

experience anxiety and/or depression as a direct result of
your PsA’, ‘What is the cause of your anxiety and/or
depression’ and ‘Given the choice of only one, would you
rather be free of your skin or joint symptoms?’
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Table 4 Patient-reported outcomes in overall population and patients with ‘joint only’ and ‘joint and skin’ PsA

Parameter Overall Joint-only Joint and skin p value*

EQ-5D utility score

n 1214 384 830 \ 0.001

Mean (SD) 0.81 (0.18) 0.85 (0.17) 0.79 (0.17)

Median (IQR) 0.83 (0.73, 1.00) 0.88 (0.77, 1.00) 0.81 (0.72, 0.91)

EQ-5D VAS

n 1228 389 839 \ 0.001

Mean (SD) 73.79 (18.73) 77.68 (17.51) 71.98 (19.01)

Median (IQR) 80.00 (65.0, 90.0) 80.00 (70.0, 90.0) 75.00 (60.0, 85.0)

HAQ Disability Index

n 1174 369 805 \ 0.001

Mean (SD) 0.50 (0.58) 0.33 (0.50) 0.57 (0.59)

Median (IQR) 0.25 (0.00, 0.88) 0.00 (0.00, 0.50) 0.38 (0.00, 1.00)

WPAI: percent work time missed due to problem

n 567 186 381 0.454

Mean (SD) 5.11 (16.68) 5.86 (17.64) 4.74 (16.20)

Median (IQR) 0.00 (0.00–0.00) 0.00 (0.00–0.00) 0.00 (0.00–0.00)

WPAI: percent impairment while working due to problem

n 630 219 411 \ 0.001

Mean (SD) 19.29 (18.65) 11.83 (15.75) 23.26 (18.87)

Median (IQR) 20.00 (0.00, 30.00) 10.00 (0.00, 20.00) 20.00 (10.00, 30.00)

WPAI: percent overall work impairment due to problem

n 556 183 373 \ 0.001

Mean (SD) 22.56 (20.99) 16.32 (20.64) 25.61 (20.51)

Median (IQR) 20.00 (0.00, 30.00) 10.00 (0.00, 30.00) 20.00 (10.00, 30.00)

WPAI: percent activity impairment due to problem

n 1204 385 819 \ 0.001

Mean (SD) 26.63 (23.18) 19.48 (22.33) 29.99 (22.81)

Median (IQR) 20.00 (10.00, 40.00) 10.00 (0.00, 30.00) 30.00 (10.00, 40.00)

PsAID12 score (0–10)

n 1010 343 667 \ 0.001

Mean (SD) 2.49 (2.09) 1.66 (1.88) 2.91 (2.08)
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Sensitivity Analysis: Clinical
Characteristics and Patient-Reported
Outcomes in Patients Grouped According
to the Number of Affected Joints
and for Severity of Skin

The relative impact on patient-reported out-
comes in patients with a physician-assessed
joint count of B 4 vs.[4 in patients with
‘joint-only’ symptoms is shown in Table 5.
Across a range of outcomes patients with four or
more affected joints showed significantly worse

clinical outcomes ranging from increased dis-
ease progression, more current flares, an
increase in the mean number of current symp-
toms, and increased physician-reported pain
(Table 5). Alongside clinical outcomes, patient-
reported outcomes showed a consistent and
significant increase in disability, health status,
and work impairment with increased number of
affected joints.

Outcomes were also assessed in the 1743
patients with joint and skin PsA stratified
according to physician-reported skin severity.

Table 4 continued

Parameter Overall Joint-only Joint and skin p value*

Median (IQR) 2.00 (0.85, 3.55) 1.05 (0.20, 2.35) 2.60 (1.35, 3.95)

EQ-5D EuroQol Five Dimension questionnaire; HAQ-DI Health Assessment Questionnaire-Disability Index, IQR
interquartile range; PsAID12 Psoriatic Arthritis Impact of Disease questionnaire; SD standard deviation; VAS visual analog
scale; WPAI Work Productivity and Activity Impairment
*Student’s t test was used to compare outcomes from ‘joint-only’ with ‘joint and skin’ groups

Fig. 2 Analysis of individual PsAID12 scores in patients
with ‘joint-only’ and ‘joint and skin’ symptoms. Significant
(p\ 0.001) differences between the two groups were seen
for all questions making up the PsAID12 questionnaire.
The joint only group contained a maximum of 346 patient

responses and the joint and skin group contained a
maximum of 679 patients. The joint only group contained
a minimum of 344 patient responses and the joint and skin
group contained a minimum of 672 responses
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Table 6 shows the clinical characteristics of
patients with joint and skin involvement strat-
ified according to physician subjective assess-
ment of skin severity. Patients with joint and
skin PsA and severe skin disease showed signif-
icantly higher levels of physician-reported joint
disease, disease progression and pain levels
compared with patients with less severe skin
involvement (all p\ 0.001). Severe joint disease
increased from 1.9% of patients with mild skin
disease severity to 21.9% of patients with severe
skin disease while more patients were either
unstable (4.3% of patients with mild skin dis-
ease to 18.5% and 31.3% of patients with
moderate or severe skin disease) or deteriorating
(2.6%, 9.1% and 34.3% of patients with mild,
moderate and severe skin disease). Differences
in patients managed by rheumatologists and
dermatologists are shown in Supplementary
Tables 2 and 3.

Current flaring (any flaring of the skin or
joint symptoms) in patients with joint and skin
involvement was more likely in patients with
severe skin symptoms with 45.9% compared
with 4.3% of patients with mild skin symptoms.
Patients with joint and skin symptoms were
more likely to have a current flare than joint-
only patients but adverse outcomes increased in
patients with joint and skin symptoms and with
increasing skin disease.

Patient-reported outcomes followed similar
trends when patients with joint and skin
involvement were stratified according to cur-
rent skin symptom severity. While base sizes
were small in severe categories the general trend
was for worse health status (EQ-5D), more dis-
ability (HAQ-DI), greater work impairment
(WPAI), and a higher impact of disease on
health status (PsAID12) with skin severity (all
p\0.001, except for absenteeism).

DISCUSSION

In this prospective cross-sectional survey of
patients with PsA from nine countries, clinical
and patient-reported outcomes were compared
in patient groups who had current active skin
symptoms (BSA[0%) and those who did not
have current active skin symptoms (BSA = 0%).

All patients were receiving DMARDs and the
majority of patients had mild disease severity
reported by physicians. Patients who had ‘joint
and skin’ symptoms had more severe forms of
the disease, with more symptoms, affected
joints, pain, and flaring. The immediate conse-
quences of these clinical characteristics were
impaired QoL through greater emotional bur-
den, and worse health status, more disability,
greater work impairment, and a higher impact
of disease on health status.

The demographic and clinical characteristics
of this cohort are comparable with other con-
temporary real-world studies of PsA patients,
including the proportion with BSA = 0 and
current therapies [6, 13]. There was a consistent
pattern of worse outcomes in patients with
active skin symptoms compared with ‘joint-
only’ PsA with higher physician-assessed disease
activity including higher joint counts, physi-
cian subjective assessment of joint and skin
severity, physician-assessed pain, and number
of other current symptoms. These results are
similar to analyses from a U.S. registry study
that found patients with greater skin severity
(BSA[3%) were twice as likely to have more
severe joint disease, measured by the CDAI
score, compared with patients with BSA = 0%
[6]. Data from a second analysis of the same
registry found PsA patients with higher skin
severity (BSA[3%) had significantly higher
TJC, SJC, DAS28-CRP, and CDAI score com-
pared with patients with BSA B 3% [13]. This is
similar to results from the LOOP study: patients
managed by dermatologists were shown to have
higher tender and swollen joint counts com-
pared to those seen by rheumatologists [26].

Significant differences in PROs were also seen
between ‘joint and skin’ and ‘joint-only’
patients, with higher disability (HAQ-DI), worse
work productivity (WPAI), and health status
(EQ-5D, PsAID) in the ‘joint and skin’ group.
However, patients in the joint-only group were
more likely to be receiving a bDMARD, which
could contribute to these patients having better
outcomes than patients with joint and skin
involvement. Assessment of the individual 12
items of the PsAID showed significantly higher
(worse) scores across all individual items for the
‘joint and skin’ compared with the ‘joint only’
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Table 5 Clinical and patient-reported outcomes according to number of affected joints in patients with ‘joint-only’ PsA

Parameter Overall £ 4 affected joints > 4 affected joints p value

n % 960 853 107

Current overall severity

Mild 824 (85.8) 770 (90.3) 54 (50.5) \ 0.001*

Moderate 124 (12.9) 75 (8.8) 49 (45.8)

Severe 12 (1.3) 8 (0.9) 4 (3.7)

Current joint severity

Mild 822 (85.6) 769 (90.2) 53 (49.5) \ 0.001*

Moderate 125 (13.0) 77 (9.0) 48 (44.9)

Severe 13 (1.4) 7 (0.8) 6 (5.6)

Disease progression

Improving 297 (30.9) 268 (31.4) 29 (27.1) \ 0.001#

Stable 597 (62.2) 547 (64.1) 50 (46.7)

Unstable 35 (3.6) 19 (2.2) 16 (15.0)

Deteriorating slowly 26 (2.7) 15 (1.8) 11 (10.3)

Deteriorating rapidly 5 (0.5) 4 (0.5) 1 (0.9)

Pain (1–10)

Mean (SD) 2.16 (1.51) 1.96 (1.32) 3.77 (1.89) \ 0.001�

Number of current symptoms

Mean (SD) 1.03 (1.35) 0.83 (1.13) 2.62 (1.87) \ 0.001�

EQ5D utility score

n 384 333 51 \ 0.001�

Mean (SD) 0.85 (0.17) 0.86 (0.17) 0.77 (0.18)

EQ5D VAS score

n 389 337 52 \ 0.001�

Mean (SD) 77.68 (17.51) 79.02 (16.59) 68.98 (20.76)

HAQ-DI

n 369 320 49 \ 0.001�

Mean (SD) 0.33 (0.50) 0.29 (0.47) 0.61 (0.61)

WPAI: percent impairment while working due to problem

n 219 194 25 0.006�

Mean (SD) 11.83 (15.75) 10.77 (15.06) 20.00 (18.71)

WPAI: percent overall work impairment due to problem

n 183 159 24 0.006�
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groups. Fatigue, discomfort, pain, and skin
problems had the highest impact in the joint
and skin group, while pain, fatigue, discomfort,
and functional capacity were most impactful in
the ‘joint only’ group. Similar results on PROs
were seen in the previously mentioned U.S.
registry study where PsA patients with BSA[
3% had higher HAQ-DI, higher pain and fati-

gue scores, and worse work productivity (WPAI)
compared with patients with BSA B 3% [13].

When asked to prioritize which symptom
(joint or skin) patients would rather be rid of,
given the choice of only one, the majority of
patients ([60%) chose joint symptoms. While
approximately 40% of patients in the ‘joint and
skin’ group selected skin, it is interesting that
35% in the ‘joint only’ group also prioritized
skin symptoms. This response may indicate that
each group of patients differs in disease severity
rather than representing different domains of
the disease, and this is reflected in PROs and
clinical outcomes. Other studies have shown
that skin symptoms can have a high priority to a
subset of PsA patients. In the Disconnect study,
an online survey was used to assess the perceived
bother of joint and skin symptoms to PsA
patients (n = 200). Using a best–worst scaling
methodology, the investigators found the most
bothersome symptom identified by the patients
who completed the survey was painful,
inflamed, or broken skin, followed by joint pain,

soreness, or tenderness [27]. Patient surveys
done during the development of the PsAID
instrument also found that skin symptoms, in
addition to pain and fatigue were the three most
impactful symptoms identified by patients [24].

Prioritization of one symptom over another
could at least in part be related to the emotional
burden while it is likely that collective contri-
bution of all symptoms will contribute to the
burden of disease. Previous studies have identi-
fied the psoriasis component of PsA with an
extra, negative, impact on HR-QoL due to its
effects on psychosocial health. In this study,
approximately 40% of patients indicated they
experience anxiety or depression related to their
PsA, with no statistically significant differences
between ‘joint and skin’ compared with ‘joint
only’ group. The majority of patients (62%)
indicated both joint and skin symptoms con-
tributed to the anxiety/depression.

Worse outcomes were seen in patients with
‘joint and skin’ involvement compared with
‘joint-only’ diagnoses while increased skin
severity within the ‘joint and skin’ cohort of
patients was accompanied by a further decline
in health status. Additional analysis showed
that patients with ‘joint and skin’ disease are
more impacted than those with ‘joint-only’
disease with many PROs showing a dependence
on the number of affected joints. Not unex-
pectedly there was a decline in health status/

Table 5 continued

Parameter Overall £ 4 affected joints > 4 affected joints p value

Mean (SD) 16.32 (20.64) 14.70 (19.57) 27.07 (24.52)

WPAI: percent activity impairment due to problem

n 385 333 52 0.001�

Mean (SD) 19.48 (22.33) 18.02 (21.85) 28.85 (23.32)

PsAID12 score (0–10)

n 343 298 45 \ 0.001�

Mean (SD) 1.66 (1.86) 1.50 (1.80) 2.68 (1.96)

EQ-5D EuroQol Five Dimension questionnaire; HAQ-DI Health Assessment Questionnaire-Disability Index, PsAID12
Psoriatic Arthritis Impact of Disease questionnaire; SD standard deviation; VAS visual analog scale; WPAI Work Pro-
ductivity and Activity Impairment
*Mann Whitney test. #Chi squared test; �Student’s t test
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Table 6 Clinical characteristics and patient reported outcomes in patients with joint and skin PsA stratified according to
physician-reported skin severity

Parameter Overall Mild Moderate Severe p value

n % 1743 (100.0) 1240 (71.1) 439 (25.2) 64 (3.7)

Overall severity, n (%)

Mild 1207 (69.2) 1068 (86.1) 124 (28.2) 15 (23.4) \ 0.001*

Moderate 473 (27.1) 154 (12.4) 295 (67.2) 24 (37.5)

Severe 63 (3.6) 18 (1.5) 20 (4.6) 25 (39.1)

Joints severity, n (%)

Mild 1222 (70.1) 1045 (84.3) 161 (36.7) 16 (25.0) \ 0.001*

Moderate 463 (26.6) 171 (13.8) 258 (58.8) 34 (53.1)

Severe 58 (3.3) 24 (1.9) 20 (4.6) 14 (21.9)

Disease status, n (%)

Improving 627 (36.0) 480 (38.7) 142 (32.3) 5 (7.8) \ 0.001#

Stable 867 (49.7) 674 (54.4) 176 (40.1) 17 (26.6)

Unstable 154 (8.8) 53 (4.3) 81 (18.5) 20 (31.3)

Deteriorating slowly 76 (4.4) 30 (2.4) 34 (7.7) 12 (18.8)

Deteriorating rapidly 19 (1.1) 3 (0.2) 6 (1.4) 10 (15.6)

Does patient experience flares? n (%)

n 1710 1221 428 61 \ 0.001#

Yes, currently experiencing a flare 150 (8.8) 52 (4.3) 70 (16.4) 28 (45.9)

Yes, within the last 12 months but

not currently

446 (26.1) 301 (24.7) 135 (31.5) 10 (16.4)

Yes, but not within the last

12 months

469 (27.4) 372 (30.5) 91 (21.3) 6 (9.8)

Pain (1–10)

Mean (SD) 3.08 (1.79) 2.63 (1.49) 4.01 (1.85) 5.47 (2.28) \ 0.001�

Median (IQR) 3.00 (2.00,

4.00)

2.00 (2.00,

3.00)

4.00 (3.00,

5.00)

6.00 (4.00, 7.00)

EQ-5D utility score

n 830 584 219 27 \ 0.001�

Mean (SD) 0.79 (0.17) 0.81 (0.16) 0.74 (0.18) 0.71 (0.25)

Median (IQR) 0.81 (0.72,

0.91)

0.83 (0.74,

0.92)

0.76 (0.68,

0.83)

0.81 (0.63, 0.89)

EQ-5D VAS score

n 839 590 221 28 \ 0.001�
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Table 6 continued

Parameter Overall Mild Moderate Severe p value

Mean (SD) 71.98 (19.01) 74.29 (19.03) 67.12 (17.47) 61.71 (20.23)

Median (IQR) 75.00 (65.00,

85.00)

80.00 (65.00,

90.00)

70.00 (60.00,

80.00)

66.50 (50.00,

77.50)

HAQ Disability Index

n 805 566 214 25 \ 0.001�

Mean (SD) 0.57 (0.59) 0.50 (0.56) 0.76 (0.63) 0.67 (0.64)

Median (IQR) 0.38 (0.00,

1.00)

0.25 (0.00,

0.88)

0.75 (0.13,

1.25)

0.38 (0.13, 1.13)

WPAI: percent work time missed due to problem

n 381 260 108 13 0.075�

Mean (SD) 4.74 (16.20) 3.52 (14.28) 7.73 (20.43) 4.34 (8.40)

Median (IQR) 0.0 (0.00, 0.00) 0.0 (0.00, 0.00) 0.0 (0.00, 0.00) 0.0 (0.00, 0.00)

WPAI: Percent impairment while working due to problem

n 411 286 112 13 \ 0.001�

Mean (SD) 23.26 (18.87) 19.65 (16.92) 30.27 (19.33) 42.31 (27.43)

Median (IQR) 20.00 (10.00,

30.00)

20.00 (10.00,

30.00)

30.00 (20.00,

40.00)

40.00 (20.00,

60.00)

WPAI: percent overall work impairment due to problem

n 373 256 104 13 \ 0.001�

Mean (SD) 25.61 (20.51) 21.36 (18.17) 33.83 (21.31) 43.60 (28.39)

Median (IQR) 20.00 (10.00,

30.00)

20.00 (10.00,

30.00)

30.00 (20.00,

50.00)

40.00

(20.00–60.53)

WPAI: percent activity impairment due to problem

n 819 578 217 24 \ 0.001�

Mean (SD) 29.99 (22.81) 26.45 (21.79) 37.33 (22.45) 48.75 (25.93)

Median (IQR) 30.00 (10.00,

40.00)

20.00 (10.00,

40.00)

30.00 (20.00,

50.00)

50.00 (30.00,

60.00)

PsAID12 score (0–10)

n 667 455 186 26 \ 0.001�

Mean (SD) 2.91 (2.08) 2.47 (1.93) 3.71 (2.03) 4.84 (2.25)

Median (IQR) 2.60 (1.35,

3.95)

2.00 (1.05,

3.40)

3.40 (2.30,

4.90)

4.68 (3.65, 6.35)

IQR interquartile range; SD standard deviation
* Kruskal–Wallace test; #Chi-squared test; �ANOVA were used to compare outcomes across severity groups
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QoL/work activity with increasing number of
affected joints in the ‘joint-only’ patient popu-
lation. In ‘joint and skin’ patients, worse skin
symptoms had a greater adverse impact on QoL-
related health status, disability, and WPAI-re-
lated outcomes compared with those with
milder or less severe skin symptoms.

Severe skin symptoms and additional number
of affected joints clearly have a detrimental
impact on outcomes in the respective patient
populations. There is some evidence to suggest
that greater skin severity in the ‘joint and skin’
group was associated with worse outcomes
compared with greater number of joints affected
in the ‘joint-only’ group although this was not a
formalized comparison. There was a consistent
trend for patients with greater skin severity to
show worse outcomes than patients with[4
affected joints. For example, the overall disease
severity in the ‘joint-only’ group with[4 affec-
ted joints showed that 3.7% of patients were
assessed as severe compared with 39.1% of
patients in the severe skin group. Joint severity in
the ‘joint-only’ group with[4 joints showed
that physicians evaluated 5.6% as severe com-
pared with 21.9% in the severe skin group.
Physician-reported pain scores were higher at
5.47 in patients in the severe skin groups com-
pared with 3.77 in the ‘joint-only’ cohort
with[ 4 affected joints. Patient-reported out-
comes also showed this trend with an HAQ-DI
score of 0.61 in ‘joint-only’ patients with[4
affected joints compared with 0.67 in the severe
skin group, an EQ-5D utility score of 0.77 in
patients with[4 affected joints compared with
0.71 in patients with severe skin symptoms and a
PsAID score in these two groups of 2.68 and 4.84,
respectively.

The results obtained here in real-world
patient populations are complemented by
studies of clinical trial populations that showed
that optimal improvements in patients’ HR-QoL
were dependent on successful treatment of both
joint and skin symptoms [28, 29].

LIMITATIONS

These limitations are related to the non-ran-
domized selection of patients by physicians

who were asked to choose a consecutive series
of patients to avoid selection bias. Selection bias
may still exist due to, for example, the physi-
cians who chose to participate in the survey,
location of practice, or the disease severity. No
formal source data verification procedures were
implemented. The patients were only represen-
tative of those currently actively seeking treat-
ment so there is a potential over-representation
of well-motivated patients or of patients with
less severe PsA. Inclusion and exclusion criteria
were not extensive, diagnosis of the target
patient group is based on judgement of the
respondent physician and not a formalized and
validated diagnostic checklist. In addition, this
study focused on a limited number of outcomes
as disease-specific scores were not described in
this study and there was no analysis of enthe-
sitis, dactylitis, axial involvement, or nail
involvement in this study although these out-
comes were collected for future analysis. The
cross-sectional design cannot be used to
demonstrate cause and effect and all data were
purely descriptive with no covariate adjust-
ment. However, these limitations should be
balanced with the methodological strengths
which include recruitment of a large, represen-
tative sample of patients with PsA across
geographies, capturing patients from specialty
physician practices, and standardized data col-
lection tools across countries.

CONCLUSIONS

In this real-world, non-interventional, cross-
sectional survey of patients with PsA, those with
‘joint and skin’ involvement experienced worse
health outcomes including more flaring,
increased emotional burden, and decreased
health-related QoL compared with patients
with ‘joint-only’ PsA. Not only was there a sig-
nificant impact on QoL but work productivity
declined, and disability increased suggesting
that future treatment options in patients with
PsA must focus on both skin and joint symp-
toms to optimize patient outcomes and mini-
mize QoL/productivity impact. Health status,
productivity, and disability were further
adversely affected by increasing skin severity in
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patients with ‘joint and skin’ involvement,
suggesting that additional effort and enhanced
future treatment approaches should also focus
on ameliorating disease progression in this
group of patients in routine real-world practice.
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