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SIGNIFICANCE
Patients with psoriasis are at risk of psoriatic arthritis. 
However, it is difficult for dermatologists to interpret joint 
complaints. In this study, 300 patients with psoriasis visi-
ting the dermatology outpatient clinic were screened by a 
rheumatologist, revealing that 1 in 4 patients in this cohort 
had psoriatic arthritis. Patients with arthritis had a long-
er disease duration of psoriasis, more joint pain, and and 
more often had osteoarthritis. Patients with active arthritis 
not treated by a rheumatologist had mild complaints. The 
sometimes subtle signs of psoriatic arthritis and its high 
prevalence underline the need for better screening tools to 
aid dermatologists.

Patients with psoriasis are at risk of developing pso-
riatic arthritis, which can lead to irreversible joint da-
mage. However, a proportion of patients with psoriasis 
and concomitant psoriatic arthritis remain undiscove-
red in practice. The aims of this study were: to pro-
spectively determine prevalence, characteristics, and 
disease burden of psoriatic arthritis in a psoriasis po-
pulation; and to determine the prevalence and charac-
teristics of patients with active psoriatic arthritis, who 
were not under rheumatological care. Patients with 
psoriasis were screened by a rheumatologist at the 
dermatology outpatient clinic for psoriatic arthritis. 
Patients with suspected active psoriatic arthritis who 
were not seeing a rheumatologist were referred to a 
rheumatologist for confirmation. The total prevalence 
of psoriatic arthritis in this observational, prospecti-
ve cohort (n = 303) was 24%. Patients with psoriasis 
with concomitant psoriatic arthritis had longer dura-
tion of skin disease and more often a treatment history 
with systemic therapies. In this academic, specialized, 
setting, 2.3% of patients (n = 7), were not receiving 
rheumatological care despite having active psoriatic 
arthritis. These patients were characterized by a com-
bination of low (perceived) disease burden and low 
yield of screening questionnaires, making it difficult 
for dermatologists to discover psoriatic arthritis in 
these patients. Thus, screening for more subtle active 
arthritis in patients with psoriasis in a dermatology 
setting could be improved. 
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Psoriatic arthritis (PsA) is a debilitating immune- 
mediated inflammatory disease of joints and enthe-

ses, which can lead to permanent joint damage (1). Ade-
quate and early treatment of PsA improves joint function 
and quality of life (QoL) (2). Therefore, it is crucial to 
discover and treat patients with PsA as soon as possible. 
The population most at risk of PsA are patients with 
psoriasis (PsO): 1 in 3 patients with PsO will develop 

PsA (3). Because PsO usually presents itself before the 
onset of PsA, dermatologists are in a unique position to 
screen patients with PsO for the presence of PsA (4). 

Unfortunately, in patients with PsO at the dermato-
logy clinic, PsA is frequently undiscovered (5). While 
this leads to undertreatment of joint complaints in the 
individual patients, it also leads to an underestimation 
of the prevalence of PsA in the PsO population. This 
is exemplified by a lower prevalence of PsA in PsO in 
population studies (where PsA was scored by analysing 
registered diagnoses in electronic health files) compa-
red with observational studies (where PsA was actively 
sought in patients with PsO) (6). To aid dermatologists 
in discovering patients with PsA, several screening ques-
tionnaires have been developed (7–11). However, when 
tested in external validation cohorts, the sensitivity of 
these questionnaires differed widely, ranging from 24% 
to 92% (12). This means that, even with the use of these 
validated questionnaires, patients with PsA elude detec-
tion. Also, the predictive performance of the screening 
questionnaires is known to be worse in patients who have 
undiscovered PsA compared with patients with known 
PsA (13, 14). 

In designing the screening questionnaires, studies 
have been hampered by a low number of patients with 
PsO with newly discovered PsA (7, 8). To improve 
power, some groups have chosen to increase the group 
of PsA cases by adding patients with already known 
PsA from the rheumatology department (7, 9). However, 
patients with undiscovered PsA may differ from those 
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who are already known and treated at the rheumatology 
department, which may lead to underperformance of the 
screening tools in this specific population. It is therefore 
important to increase our knowledge of the population of 
PsO patients with PsA, especially with regard to those 
who are not actively treated by a rheumatologist.

The aim of the DAPPER study (Discovery of Arthritis 
in Psoriasis Patients for Early Rheumatological Refer-
ral) was to identify and describe patients with PsO and 
concomitant PsA at the dermatology outpatient clinic. 
Firstly, the current study determined the prevalence, 
characteristics, and disease burden of PsA in a PsO 
population. Furthermore, the study investigated the 
prevalence of patients with active PsA, who were not 
(yet) under current rheumatological care. We further 
characterized the medical history and joint complaints of 
these patients with active PsA without current rheumato-
logical care. Finally, we examined whether the treatment, 
disease activity, or QoL of these patients with active PsA 
without rheumatological care changed after referral to 
a rheumatologist.

MATERIALS AND METHODS

Study setting and design 

DAPPER is a prospective observational study, conducted at the 
department of dermatology of the Radboud University Medical 
Center (Radboudumc) from 1 June 2019 to 17 February 2022 
(recruitment and data collection June 2019–June 2021, follow-
up until February 2022 for newly discovered PsA patients). The 
Radboudumc is a national expertise centre for psoriasis. In line 
with this specialized setting, patients in certain study cohorts 
(e.g. patients using biologicals) are screened annually using the 
Psoriasis Epidemiology Screening Tool (PEST) questionnaire 
(7). However, patients outside these study cohorts are not routi-
nely screened for the presence of PsA. The study protocol of the 
DAPPER study has been published in detail elsewhere (15). It was 
approved by the ethics committee of the region Arnhem-Nijmegen, 
Radboudumc (NL68137.091.18), and registered in the Dutch Trial 
Register (NTR 7604). The study was performed in accordance with 
the Declaration of Helsinki and Good Clinical Practice. 

Participants

Patients with physician-diagnosed PsO, aged ≥ 18 years, currently 
being treated by a dermatologist, were eligible for inclusion. 
Patients were stratified 1:1:1 for current treatment (topical treat-
ments only, conventional systemics, biologicals/small molecule 
inhibitors (biol/SMI)) to enable outcome assessment per treatment 
group. Current treatment may serve as a proxy for disease severity 
(16). A concomitant diagnosis of PsA was not an exclusion crite-
rion. All patients gave written informed consent before inclusion 
in the study. 

Study procedure

After informed consent, a study visit was planned adjacent to a 
regular outpatient visit with the dermatologist. During the study 
visit, patients were screened for suspicion of active PsA by a 
trained rheumatologist using a structured interview and physical 
examination. For the full list of parameters, see Appendix S1.

When there was a clinical suspicion of active PsA at the study 
visit, and the patient was not under current rheumatological care, 
the patient was referred to a rheumatologist. There, additional 
examinations were performed for confirmation or rejection of 
diagnosis (i.e. laboratory tests, and/or imaging such as ultrasound, 
X-ray, or magnetic resonance imaging (MRI)). When there was a 
clinical suspicion of active PsA, and the patient was already under 
current rheumatological care, the patient was advised to contact 
their treating rheumatologist. Current rheumatological care was 
defined as patients who were still actively visiting a rheumatologist 
for their PsA care, i.e. who had a planned appointment with their 
rheumatologist in the following year. 

Patients with a rheumatologist-confirmed active PsA after re-
ferral were followed for 1 year. After 1 year, data on changes in 
treatment, PsA disease activity, and QoL were collected.

Outcomes

The primary outcome was the prevalence of concomitant PsA in 
patients with PsO. A patient was considered to have PsA if either 
he/she had received a previous diagnosis from a rheumatologist, 
or if he/she had a confirmed diagnosis of PsA after referral in 
this study. Active PsA was defined as having PsA, and at least 

Fig. 1. Flowchart of included patients. (A) Study procedure. A total 
of 304 patients were included, of which 303 could be screened. In 277, 
classification was clear after study visit (psoriasis (PsO) only n = 212, PsO 
with inactive psoriatic arthritis (PsA) n = 48, PsO with active PsA under 
current rheumatological care n = 17; see also top dotted box Fig. 1B). In 
26 patients classification was unclear after study visit: these were eligible 
for rheumatological referral, and 22 were actually referred. (B) Outcomes. 
Top dotted box represents patients for whom rheumatological referral was 
not deemed necessary (as also seen in Box 2 of Fig. 1A). Bottom dotted box 
represents patients who were referred to a rheumatologist (as also seen 
in Box 4 of Fig. 1A). *Alternative diagnoses were: alternative diagnoses 
were: osteoarthritis n = 6, degenerative discopathy n = 2, shoulder cuff 
tendinopathy n = 2, diffuse idiopathic skeletal hyperostosis (n = 2), mucoid 
cyst of distal interphalangeal joint n = 1. In 2 patients, no definite diagnosis 
could be made, but there was no active arthritis and PsA was deemed 
unlikely. PsoPsA: psoriasis with concomitant PsA.
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1 inflamed enthesis or joint (axial or peripheral) at the time of 
study visit. For axial arthritis or enthesitis, imaging was required 
to confirm active inflammation. 

Groups were defined as either “PsO” (cutaneous PsO only) 
or “PsoPsA” (PsO with concomitant PsA). Demographic data 
and disease characteristics of PsO and PsoPsA were compared. 
Secondary outcome was the prevalence of active PsA not un-
der the care of a rheumatologist in patients with PsO. Of these 
patients with PsoPsA, medical history and joint complaints were 
described. Also, changes in treatment, disease activity, and QoL 1 
year after referral of these patients were assessed by 
comparing scores on the Psoriatic Arthritis Disease 
Activity Score (PASDAS), Dermatology Life Qua-
lity Index (DLQI), and Psoriatic Arthritis Impact of 
Disease (PsAID) with measurements at the time of 
referral (17–19). 

Statistical analysis

Continuous data were described with means (standard 
deviation; SD) or medians (interquartile ranges; IQR), 
when appropriate. Categorical data were described as 
absolute frequencies with percentages. 

Prevalence estimates were calculated as n per 100 
patients with PsO, with 95% confidence intervals 
(95% CI). Patients with unclear diagnoses were clas-
sified as not having PsA, but a sensitivity analysis was 
performed in which patients with unclear diagnosis 
were classified as cases. 

Differences between groups were tested with unpai-
red Student’s t-test or Mann–Whitney U (continuous 
data), or χ2/Fisher’s exact test (categorical data) when 
appropriate. Missing data were not imputed. Patients 
with suspected PsA after study visit, who were unable 
or unwilling to visit a rheumatologist for confirmation 
of diagnosis, were defined as “unclear diagnosis”. 
Patients with unclear diagnoses were not included in 
the comparisons between PsO and PsoPsA groups. 

Bonferroni correction for multiple testing was 
applied, with an alpha of 0.001 (0.05/58 tests) being 
considered significant. Data were analysed using 
SPSS Statistics software, version 25 (IBM, Armonk, 
NY, USA). 

RESULTS

Participants 
Fig. 1A shows the flow chart of included 
patients. A total of 516 patients (consecutive 
per treatment group) were approached, of 
whom 304 agreed to participate. Patients used 
topical treatments only (n = 101), conventional 
systemics (n = 102), or biol/SMI (n = 101). 
One patient dropped out during the study 
visit because of inability to undergo physical 
examination. Four patients had a clinical 
suspicion of PsA during the study visit, but 
refrained from visiting a rheumatologist (n = 3 
declined referral, n = 1 intercurrent illness). 
Table I shows the characteristics of the in-
cluded patients. Mean age at inclusion was 54 
years; 36% of patients were female (109/304). 

Prevalence of psoriatic arthritis
Fig. 1B shows the diagnosis of all patients. After exclu-
ding the patients in whom no diagnosis could be made 
(n = 5: 1 unfulfilled screening, 4 unfulfilled referral), the 
prevalence of PsA in this treatment-stratified cohort was 
24.4% (74/304; 95% CI 21.9–26.8%). The prevalence of 
PsA was 11.9% (12/101; 95% CI 8.7–15.1%) in the to-
picals only group, 17.5% (18/103; 95% CI 13.7–21.2%) 

Table I. Patients’ characteristics at time of screening

Characteristics

All patients
n = 304 
(100%)

PsO
n = 225 
(74%)

PsoPsA
n = 74 
(24%) p-value

Age at study inclusion, years, mean ± SD 53.6 ± 16.1 53.4 ± 16.6 54.5 ± 15.0 0.62
Female sex, n (%) 109 (36) 80 (36) 29 (39) 0.57
Body mass index, mean ± SD 28.7 ± 5.7a 28.6 ± 5.7b 29.6 ± 5.4c 0.20
Physically taxing job, n (%) 59 (19) 41 (18) 15 (20) 0.15
Age at start of PsO, years, median (IQR) 25 (16,41)d 26.5 (16,44)e 23 (15,37)f 0.11
Disease duration PsO, years, median (IQR) 24 (11,36)g 21 (10,35)h 27 (17, 39) 0.02
Intoxications, n (%)
  Current smoking 68 (22) 52 (23) 12 (16) 0.21
  Current alcohol 204 (67) 151 (67) 49 (66) 0.89
Family history, n (%)
  PsO 176 (58) 128 (57) 44 (60) 0.70
  PsA 48 (16)i 34 (15)i 13 (18) 0.63
Comorbidity
  FCI, median (IQR) 2 (1, 3) 2 (0, 3) 2 (1,4) 0.02
  Cardiovascular, n (%) 129 (42) 95 (42) 34 (46) 0.58
  Depression, n (%) 36 (12) 25 (11) 10 (14) 0.58
  Osteoarthritis, n (%) 119 (39) 77 (34) 42 (57) 0.001

Treatment history
Topical, n (%)
  Ultraviolet 252 (83) 184 (82) 63 (85) 0.51
  Dithranol 110 (36) 77 (34) 30 (41) 0.33
Conventional systemic drugs, n (%)
  All conventional drugs 241 (81) 170 (76) 71 (96) < 0.001
  Methotrexate 210 (69) 140 (62) 68 (92) < 0.001
  Acitretin 77 (25) 50 (22) 36 (35) 0.03
  Fumaric acid 126 (41) 92 (41) 33 (45) 0.58
  Cyclosporine 56 (18) 38 (17) 17 (23) 0.24
Biological and small molecule inhibitors, n (%)
  All biological/small molecule inhibitor 120 (40) 72 (32) 48 (65) < 0.001
  Tumour necrosis factor-α-inhibitor 100 (33) 56 (25) 43 (58) < 0.001
  Interleukin 17-inhibitor 24 (8) 10 (4) 14 (19) < 0.001
  Interleukin 23-inhibitor 3 (1) 1 (0.4) 2 (3) 0.15
  Ustekinumab 51 (17) 31 (14) 20 (27) 0.01
  Phosphodiesterase 4-inhibitor 8 (3) 4 (2) 4 (5) 0.11

Current therapy
Conventional, n (%)
  All conventional 113 (38) 88 (39) 23 (34) 0.41
  Methotrexate 80 (26) 63 (28) 16 (22) 0.28
  Acitretin 11 (4) 8 (4) 3 (4) 0.74
  Fumaric acid 17 (6) 14 (6) 3 (4) 0.58
  Cyclosporine 2 (0.7) 2 (0.9) 0 (0)
Biological and small molecule inhibitors, n (%)
  All biological/small molecule inhibitor 101 (33) 57 (25) 44 (60) < 0.001
  Tumour necrosis factor-α-inhibitor 47 (16) 28 (12) 19 (26) 0.01
  Interleukin 17-inhibitor 21 (7) 9 (4) 12 (16) 0.001
  Interleukin 23-inhibitor 2 (0.7) 1 (0.4) 1 (1) 0.43
  Ustekinumab 29 (10) 19 (8) 10 (14) 0.20
  Phosphodiesterase 4-inhibitor 2 (0.7) 0 (0) 2 (3) 0.06
Screening questionnaires, n (%)
  EARP positive (≥3) 152 (50) 93 (41) 55 (74) < 0.001
  PEST positive (≥3) 98 (33)j 43 (19)i 53 (72)i < 0.001
  ToPAS positive (≥8) 129 (42) 70 (31) 58 (78) < 0.001

Differences between psoriasis (PsO) (cutaneous PsO only) and psoriasis with concomitant PsA 
(PsoPsA) (were tested, p-values given. 
Missing in a25 patients; b20 patients; c6 patients; d13 patients; e9 patients; f5 patients; g12 
patients; h8 patients; i1 patient; jmissing in 1 patient.
IQR: interquartile range; FCI: Functional Comorbidity Index; EARP: Early Arthritis for Psoriatic 
Patients questionnaire; PEST: Psoriasis Epidemiology Screening Tool; PsA: psoriatic arthritis; 
ToPAS: Toronto Psoriatic Arthritis Screen questionnaire.

http://medicaljournalssweden.se/actadv
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in the conventional systemics group, and 44.0% (44/100; 
95% CI 39.0–49.0%) in the biol/SMI group. A sensitivity 
analysis, where all patients with an unclear diagnosis 
were classified as cases, showed similar results (total 
prevalence 25.7%, 95% CI 23.2–28.2%; topicals only 
14.9%; 95% CI 12.2–19.5%; conventional systemics 
18.4, 95% CI 14.6–22.2%; biologicals unaltered).

Characteristics and disease burden of patients with 
psoriasis and psoriasis/psoriatic arthritis 
Tables I and II show the characteristics and disease bur-
den of the cohort. When applying Bonferroni correction, 
patients with PsO differed from patients with PsoPsA 
with regard to: a previous diagnosis of osteoarthritis 
(PsO 77/225, 34%; PsoPsA 42/74, 57%; p = 0.001), 
ever use of conventional systemics (PsO 170/224, 76%; 
PsoPsA 71/74, 96%; p < 0.001), ever use of biol/SMI 

Table II. Disease burden at time of screening

All patients
n = 304 
(100%)

PsO
n = 225 
(74%)

PsoPsA
n = 74 
(24%)

p- 
value

Skin and nails, median (IQR)
   PASI, median (IQR) 2.7 (1.4, 4.4)a 2.8 (1.6, 4.5)b 2.4 (1.1, 4.0) 0.08
   BSA, median (IQR) 1.9 (0.3, 4.5)c 1.6 (0.4, 4.6)a 2.0 (0.4, 3.8) 0.73
   VAS skin, median 

(IQR) 
18 (5, 47) 18 (4, 47) 17 (7, 43) 0.83

     NAPSI, median (IQR) 14 (6, 25)d 15 (6, 25)e 12 (5, 20)f 0.18
     N-NAIL, median 

(IQR) 4 (1, 10)d 4 (1, 10)e 4 (0, 9)f 0.30
     0, n (%) 49 (16)d 32 (18)e 17 (25)f

0.34
     1–2, n (%) 51 (17%d 39 (21)e 11 (16)f

     ≥3, n (%) 153 (50)d 110 (61)e 39 (58)f

     Current nail pitting, 
n (%) 133 (53)d 95 (53)e 38 (54)f 0.88

Joints and entheses, n (%)
  Current joint pain 222 (74) 159 (71) 63 (85) 0.01
    Axial 99 (33) 70 (31) 27 (37) 0.39
    Proximal 149 (49) 92 (41) 53 (72 < 0.001
    Distal 157 (52) 116 (52) 37 (50) 0.82
   VAS joints, median (IQR) 22 (3, 52) 21 (2, 50) 28 (6, 58) 0.14
  VAS fatigue, median 

(IQR)
40 (9, 69) 34 (8, 68) 46 (17, 73) 0.13

  Morning stiffness 
≥ 30 m, n (%)

45 (15) 26 (12) 19 (26) 0.003

  Heel pain, n (%) 80 (27) 55 (25) 25 (34) 0.12
  Swollen joint count, n (%)
    0 271 (89) 215 (86) 55 (75) < 0.001
    1 23 (8) 9 (4) 12 (16)
    2–4 9 (3) 1 (0.4) 7 (9)
  Tender joint count, n (%)
    0 222 (73) 172 (76) 46 (62) 0.02
    1 30 (10) 22 (10) 8 (11)
    2–4 32 (11) 22 (10) 10 (14)
    ≥ 5 19 (6) 9 (4) 10 (14)
  Leeds enthesitis index, n (%)
    0 262 (87) 197 (88) 62 (84) 0.70
    1 25 (8) 17 (8) 7 (9)
    ≥ 2 16 (5) 11 (5) 5 (7)
  Dactylitis 1 (0.3) 0 (0) 1 (1) 0.08

Differences between PsO (cutaneous PsO only) and PsoPsA (PsO with concomitant 
PsA) were tested, p-values given.
Missing in a2 patients; b1 patients; c3 patients; d51 patients; e44 patients; f7 patients.
IQR: interquartile range; BSA: body surface area; PsA: psoriatic arthritis; PsO: 
psoriasisis; PsoPsA: psoriasis with concomitant PsA; NAPSI: Nail Psoriasis Severity 
Index; N-NAIL: Nijmegen Nail Psoriasis Activity Index; PASI: Psoriasis Area and 
Severity Index; VAS: visual analogue scale.

Table III. Characteristics of referred patients, suspected of active 
psoriatic arthritis (PsA) and not under current rheumatological care

Characteristics

All referred 
patients
n = 22 (100)

No PsA
n = 13 (59)

PsA

Active 
n = 7 (32)

Inactive
n = 2 (9)

Demographics
Age, years, 
mean ± SD

56 ± 13 55 ± 15 54 ± 11 66 (1)

Female sex, n (%) 6 (27) 4 (31) 2 (29) 0 (0)
BMI ≥ 30, n (%) 7 (32) 5 (39) 1 (14) 1 (50)
Current medication, n (%)
  No systemic 7 (32) 5 (39) 2 (29) 0 (0)
  All conventional 7 (32) 6 (46) 1 (14) 0 (0)
  Methotrexate 5 (23) 5 (39) 0 (0) 0 (0)
  Acitretin 2 (9) 1 (8) 1 (14) 0 (0)
  All b/tsDMARD 8 (36) 2 (15) 4 (57) 2 (100)
  TNF-inhibitor 4 (18) 1 (8) 1 (14) 2 (100)
  IL17-inhibitor 2 (9) 0 (0) 2 (29) 0 (0)
  Ustekinumab 1 (5) 1 (8) 0 (0) 0 (0)
  Apremilast 1 (5) 0 (0) 1 (14) 0 (0)

Interview, n (%)
History of
  Osteoarthritis, n (%) 13 (59) 8 (62) 3 (43) 2 (100)
  Swollen joints, n (%) 12 (55) 6 (46) 5 (71) 1 (5)
  Current joint pain, 

n (%)
20 (91) 12 (92) 7 (100) 1 (50)

VAS joints (median, 
IQR)

43 (12, 70) 49 (26, 66) 16 (5, 79) 48 (5, 90)

Painful joints, n (%)
  Axial 9 (41) 6 (46) 2 (29) 1 (50)
  Proximal joints 12 (55) 6 (46) 6 (86) 0 (0)
  Distal joints 14 (64) 10 (77) 3 (43) 1 (5)
Back pain, n (%)
  All back pain 14 (64) 9 (69) 3 (43) 2 (100)
  Inflammatory back 

pain
3 (14) 1 (8) 2 (29) 0 (0)

VAS skin (median, 
IQR)

31 (5, 72) 35 (5, 73) 51(17, 79) 8 (0, 16)

Screening, n (%)
  EARP positive (≥ 3) 13 (59) 7 (54) 5 (71) 1 (50)
  PEST positive (≥ 3) 10 (46) 5 (39) 4 (58) 1 (50)
  ToPAS positive (≥ 8) 11 (50) 7 (54) 3 (43) 1 (50)

Physical examination
Skin
  PASI (mean, IQR) 2.9 (1.7, 5.3) 2.7 (1.8, 6.1) 3.4 (2.4, 6.2) 1.6 (1.3, 1.8)
  NAPSI (mean, IQR) 11 (4, 20)a 8 (4,20)b 15 (7, 35)b 9 (0, 17)
  N-NAIL (mean, 

IQR) 3.5 (0, 10)a 3 (0, 9)b 5 (2, 19)b 5 (0,10)
Swollen joint count
  0 9 (41) 8 (62) 0 (0) 1 (50)
  1 10 (46) 4 (31) 5 (71) 1 (50)
  2–4 3 (14) 1 (8) 2 (29) 0 (0)
Tender joint count
  0 11 (50) 7 (54) 3 (43) 1 (50)
  1 3 (14) 2 (15) 1 (14) 0 (0)
  2 – 4 3 (14) 3 (23) 0 (0) 0 (0)
  5 or more 5 (23) 1 (8) 3 (43) 1 (50)
Leeds enthesitis index
  0 17 (77) 10 (77) 5 (71) 2 (100)
  1 3 (14) 2 (15) 1 (14) 0 (0)
  2 or more 2 (9) 1 (8) 1 (14) 0 (0)

Reason for referral
Suspicion of
  Peripheral arthritis 14 (64) 6 (46) 7 (100) 1 (50)
  Axial arthritis 8 (36) 5 (39) 2 (29) 1 (50)
  Enthesitis 3 (14) 2 (15) 1 (14) 0 (0)

Inflammatory back pain was defined by a score of 4 or more on the ASAS 
inflammatory back pain criteria. There were no patients with dactylitis.
Missing in a2 patients, b1 patient. ASAS: Assessment of Spondyloarthritis 
International Society; BMI: body mass index; EARP: Early Arthritis for Psoriatic 
Patients questionnaire; IL: interleukin; IQR: interquartile range; NAPSI: Nail 
Psoriasis Severity Index; N-NAIL: Nijmegen Nail Psoriasis Activity Index; PASI: 
Psoriasis Area and Severity Index; PEST: Psoriasis Epidemiology Screening Tool; 
PsA: psoriatic arthritis; SD: standard deviation; TNF: tumour necrosis factor; 
ToPAS: Toronto Psoriatic Arthritis Screen questionnaire; VAS: visual analogue scale.

http://medicaljournalssweden.se/actadv
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(PsO 72/225, 32%; PsoPsA 48/74, 65%; p < 0.001), cur-
rent use of biol/SMI (PsO 57/225, 25%; PsoPsA 44/74, 
60%; p < 0.001), patient-reported joint pain in proximal 
joints (PsO 92/225, 41%; PsoPsA 53/75, 72%; p < 0.001), 
and number of swollen joints at physical examination 
(p < 0.001). When applying an explorative cut-off of 
p < 0.05, the study also found differences in PsO skin 
disease duration (PsO 21 years (10, 35); PsoPsA 27 years 
(17, 39); p = 0.02 (median, IQR)), current joint pain (PsO 
159/225, 71%; PsoPsA 63/74, 85%; p = 0.01), morning 
stiffness with a duration of more than 30 min (PsO 
26/225, 12%; PsoPsA 19/74, 26%; p = 0.003) and num-
ber of tender joints at physical examination (p = 0.02). 
Sensitivity of used screening questionnaires was 74%, 
72%, and 78% for EARP, PEST, and ToPAS, respectively. 

Suspicion of active psoriatic arthritis, in patients not 
under rheumatological care
Table III shows the characteristics of the patients who 
were referred to the department of rheumatology (n = 26 
suspected of active PsA, of which n = 22 referred). In 
9/22 patients with suspicion of active PsA not under 
rheumatological care, the diagnosis PsA was confirmed. 
In 7 out of these 9 patients the PsA was deemed active 
(32% of all referred patients), which accounted for 2.3% 

of the entire cohort. Of these patients, 5/7 did not have 
the diagnosis previously; 2/7 were previously diagnosed 
with PsA, but were not currently treated by a rheumato-
logist. In 2/9 patients additional imaging did not reveal 
active musculoskeletal inflammation at the time of their 
visit to the rheumatology department. These 2 patients, 
who were in remission for PsA, both had a previous 
diagnosis of PsA but were not under the current care of 
a rheumatologist.

Baseline characteristics of patients with confirmed active 
psoriatic arthritis upon new referral to the rheumatology 
clinic 
Table IV and Table SI show the characteristics of the 7 
patients with confirmed active PsA, who were not under 
rheumatological care. All patients (7/7) fulfilled the Clas-
sification Criteria for Psoriatic Arthritis (CASPAR); 2/7 
patients showed irreversible joint changes (i.e. erosions) 
on imaging. Five out of 7 patients presented in the study 
visit with a mono-arthritis. Only 2/7 patients indicated 
a significant burden of joint pain (VAS joints ≥ 50 mm) 
and impact on QoL (PsAID12 ≥ 4.0) at the study visit. 
All patients with complete clinical data (6/6) were in 
moderate disease activity according to PASDAS (range: 
3.8–5.3). The screening questionnaires identified 2/5 

Table IV. Comorbidity, treatment history, skin and joint examination at time of screening of referred patients with confirmed active 
psoriatic arthritis (PsA)

Newly diagnosed PsA
Previously known, active
Not under rheumatological care

Participant A B C D E F G
Age, years 61–80 41–60 21–40 41–60 41–60 41–60 61–80
Sex Male Male Female Female Male Male Male
Body mass index 21.9 25.1 27.9 29.3 28.2 35.2 26.5
Comorbidity
  Functional Comorbidity Index 2 1 1 1 3 5 1
  Other Steatosis

OA
Asthma Depression Asthma 

OA
Steatosis
Malignancy
OA, HT

Treatment
  History 1 csD 1 csD

3 biol/smi
3 csD
4 biol/smi

Topical 1 csD
3 biol/smi

3 csD 1 csD

  Current Topical Secukinumab Brodalumab Topical Acitretin Adalimumab Apremilast
Skin disease
  Age at start, years 60–80 20–40 0–20 40–60 20–40 0–20 40–60
  Duration, years 5–10 20–25 25–30 10–15 26–30 30–35 10–15
  Psoriasis Area and Severity Index 6.2 3.3 0.8 3.9 10.4 3.4 2.4
  Body surface area 3.0% 2.4% 0.3% 5.0% 7.5% 0.5% 2.3%
  Visual analogue scale skin 86 51 1 67 79 21 17
  Nijmegen Nail Psoriasis Activity Index 5 5 N/A 0 47 10 3
Screening questionnaires
  Early Arthritis for Psoriatic Patients questionnaire 2 2 7# 3# 4# 8# 3#
  Psoriasis Epidemiology Screening Tool 2 0 3# 1 3# 5# 3#
  Toronto Psoriatic Arthritis Screen questionnaire 5 5 10# 6 10# 12# 7
Joints, patient-reported
  Joint swelling Yes Never Yes Never Yes Yes Yes
  Visual analogue scale joints 15 2 79 5 30 79 16
  Morning stiffness, h None < 0.5 > 2 < 0.5 < 0.5 0.5–1 < 0.5
  Visual analogue scale fatigue 5 76 99 12 65 76 6
Joints, physical examination
  68tender joint count 0 0 16 1 6 23 0
  66swollen joint count 2 1 1 1 1 3 1
  Leeds Enthesitis Index 1 0 0 0 0 2 0
Reason for referral Peripheral Peripheral Axial & peripheral Peripheral Peripheral Axial & peripheral & enthesitis Peripheral

#Denotes questionnaire scores that would warrantee a rheumatological referral.
b/ts D: biological/targeted systemic drug; csD: conventional systemic drug; HT: hypertension; MI: myocardial infarction; OA: osteoarthritis.
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patients with a new diagnosis, and 2/2 patients with 
previously known PsA.

Longitudinal follow-up of patients with confirmed 
active psoriatic arthritis upon new referral to the 
rheumatologist
Table SI shows the follow-up data of the 7 referred 
patients with confirmed active PsA. In 6/7 patients, rheu-
matological referral led to 1 or more treatment changes 
(intra-articular injections n = 3, start conventional sys-
temics n = 3, switch in biol/SMI n = 1; 1 patient started 
conventional systemic after intra-articular injections). 
In 1/7 patients, treatment was changed by the derma-
tologist already from a conventional systemic drug to 
a biological. During follow-up, 1/7 patients stopped 
all systemic medications after a COVID-19 infection, 
and refused further systemic rheumatological or der-
matological follow-up. Regarding disease activity, 5/6 
patients showed improvement in the number of swollen 
joints after 1 year. Two out of 4 patients with com-
plete PASDAS follow-up were in low disease activity 
(PASDAS ≤ 3.2). Regarding health-related quality of 
life (HR-QoL), before referral, 4/7 patients showed a 
large burden of PsO/PsA on their QoL, as measured by 
DLQI or PsAID12 (DLQI ≥ 5 or PsAID12 ≥ 4, respec-
tively). After 1 year, 3/7 patients showed a large burden 
of PsA (PsAID12 ≥ 4). Of these 3 patients, 2 still had 
active PsA despite treatment changes (PASDAS ≥ 5.4), 
while the other patient reported a large burden of skin 
disease (DLQI ≥ 5). 

DISCUSSION

This prospective observational study identified patients 
with PsO and concomitant PsA in the dermatology 
outpatient clinic via a structured interview and physical 
examination by a trained rheumatologist. A prevalence 
of PsA in PsO of 24% was found in the entire cohort. 
When separated by current treatment modality, the 
prevalence of PsA in PsO was 12% for topicals only, 
18% for conventional systemics, and 44% for biol/SMI. 
When comparing PsoPsA with PsO patients, patients 
with PsoPsA were more often diagnosed with osteo-
arthritis, had a higher functional comorbidity index, 
had more often used conventional systemic medication 
and biologics, had a longer duration of skin disease, and 
more often reported joint pain and morning stiffness. 
Using extensive screening, this study identified 7 (2.3%) 
patients with PsO with active PsA who were not under 
current rheumatological care. These patients were refer-
red to the rheumatologist: conventional systemic therapy 
was started in 3/7, biologic therapy was switched in 
1/7 patients, local glucocorticoid joint injections were 
given to 3/7 patients. After 1 year, 5/6 patients showed 
improvement in arthritis. 

One in 4 patients in the current PsO cohort had con-
comitant PsA. These results are in line with those of the 
systematic review of Alinaghi et al, who found a pooled 
prevalence of 22.7% (95 CI 20.6–25.0%) for PsA in PsO 
patients in Europe (6). The increase in PsA prevalence 
parallel to an increase in treatment intensity is also com-
parable to previous studies (3, 20). A possible explana-
tion for this phenomenon could be that the increase in 
treatment severity represents an increase in skin disease 
severity. For instance, Ogdie et al. showed that a higher 
affected BSA is associated with a higher incidence of 
PsA (16). 

Characteristics differed between PsO and PsoPsA 
patients. It is known that PsO precedes PsA in the ma-
jority of patients. The PsoPsA group showed a longer 
disease duration compared with the PsO group, but 
their current age did not differ. Indeed, the age at start 
of PsO showed a numerical difference, indicating that 
PsO was diagnosed at an earlier age in the PsoPsA group. 
Patients with PsoPsA were more often diagnosed with 
osteoarthritis, which could be detection bias, due to the 
fact that they visited a rheumatologist more often, or 
misclassification where PsA symptoms were interpre-
ted as osteoarthritis. Although the patients more often 
used conventional systemic medication and biologics, 
a proportion of the newly detected patients were on 
conventional systemic or biologic treatment, which is 
in line with previous studies (3, 21, 22).

Of interest, in the current study cohort, one-third 
of the patients (28/79, both known and unknown PsA 
patients) still had active PsA when screened. However, the 
current cohort contained only 7 patients with active PsA 
not under current rheumatological care, of whom 5 were 
undiagnosed. This proportion is lower than the 15.5% 
undiagnosed cases reported in the meta-analysis of Vil-
lani et al. (5). The setting and cohort composition might 
contribute to these differences. The current study cohort 
consisted of 3 treatment groups (topical, conventional 
systemic and biol/SMI) and the setting was a PsO exper-
tise centre in which patients on biologics were already 
screened on a regular basis using the PEST questionnaire. 
In this specialized academic setting, dermatologists could 
have had more time during their consultations to ask for 
joint complaints, compared with dermatologists working 
in other settings. Because, ideally, all active cases of PsA 
are discovered and treated, this relatively low number of 
patients with newly discovered PsA in this cohort may be 
a hopeful sign that improved detection is feasible.

Regarding these 7 active PsA patients not under rheu-
matological care, 3 further factors are worth mentioning. 
First, in these patients, the disease burden of PsA was re-
latively low: 5/7 patients presented with a mono-arthritis, 
and patients did not report a significant burden of joint 
pain, or a significant impact of PsA complaints on their 
HR-QoL. Secondly, 2/7 patients were already known to 
have PsA, but were not under treatment of a rheumato-
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logist anymore. Thirdly, the yield of the screening PsA 
questionnaires (e.g. PEST) in these patients was low: 
only 2/5 previously undiscovered PsA patients would 
have been marked as being suspect for PsA. Previous 
research also showed a lower sensitivity of the screening 
questionnaires in patients without a previous PsA diagno-
sis (14). This can be partially explained by the fact that 
both PEST and ToPAS ask whether a patient has been 
diagnosed with arthritis previously, providing all patients 
with previously diagnosed PsA with an extra point (7, 9). 

One of the aims of the current research was to describe 
the changes in treatment, disease activity and QoL in the 
patients with active PsA who were referred to the rheu-
matologist. While the arthritis improved in the majority 
of the patients, it is notable that that 3/7 patients still 
experience a significant burden of PsA 1 year after refer-
ral. In 2/7 patients, this can be explained by the fact that 
there was still a high disease activity of PsA, as reflected 
by PASDAS. Unfortunately, studies have shown that, in 
clinical practice, a significant proportion of patients with 
PsA still have active disease, despite treatment (23, 24). 
Even in the stringent treat-to-target TICOPA trial, only 
62% of patients undergoing protocolized tight control 
showed a significant response in joint scores (ACR20) 
(2). Thus, evaluation of the effect of PsA screening and 
referral on the disease burden experienced by patients 
is a valuable addition to the PsO/PsA research agenda. 

Study strengths and limitations
The strengths of this study are the thorough interview 
and physical examination of all patients by a trained 
rheumatologist, and the setting in the dermatology out-
patient clinic. Instead of using questionnaires with known 
low sensitivity, the study employed a rheumatologist to 
assess all patients (13, 14). As rheumatologist diagnosis 
is the gold standard, the risk of misclassification using 
this process was deemed very low (25). By placing this 
rheumatologist at the location of dermatological care, we 
ensured maximal participation of the patients with PsO. 
Thereby, we avoided “healthy participant” bias, where 
patients who are more interested in a healthy life(style) 
are more prone to join a study, as much as possible. 

The limitations of this study are the setting in a tertiary 
hospital with special expertise in PsO care. This hampers 
the translation to non-academic cohorts, thereby abating 
the external validity. When comparing the current aca-
demic cohort with a nationwide cohort of patients ap-
proached via the Dutch Psoriasis Association, the current 
cohort is more often treated with systemic medication 
(conventional systemic 38% vs 26%, biologicals/SMI 
33% vs 16%) and has a lower burden of skin disease 
(PASI 5.5 vs 2.7) (26). Moreover, a proportion of the 
patients in the current study cohort has already been 
screened regularly for PsA in the past. The treatment 
guideline of the Dutch Society for Dermatology and 
Venereology recommends alertness for the signs of PsA, 

the use of screening questionnaires is not formally re-
commended (27). As a consequence of the increased use 
of systemic medication and increased use of screening 
compared with non-academic dermatology clinics, our 
academic cohort showed a low amount of previously 
undetected PsA patients, making it difficult to determine 
the characteristics of these patients to aid detection in 
another setting. 

Conclusion
The observational, prospective DAPPER study revealed 
that the prevalence of PsA in this tertiary centre was 
24%, comparable to that in published literature. The 
patients with PsoPsA were characterized by a longer 
disease duration of PsO and a different treatment history 
with more conventional systemic and biologic therapies 
compared with patients with PsO. In this academic, spe-
cialized setting, where patients are already screened with 
questionnaires, many PsA cases were already identified. 
While this yield was already higher than in literature 
(5), still an additional 2.3% of patients were identified 
with active PsA who were not receiving rheumatological 
care. These patients were characterized by a combination 
of low (perceived) disease burden and low yield when 
using screening questionnaires, making it difficult for the 
dermatologist to discover PsA in these patients. While 
the current results show that it is possible to identify the 
majority of patients with PsA in regular care, improving 
current screening strategies for PsA in PsO is needed in 
order to detect more subtle active arthritis in patients 
with PsO in a dermatology setting. 
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