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Abstract: Aiming to identify the potential challenges in the classification of musculoskeletal man-
ifestations in patients with psoriasis (PsO), this study analyzed the outcomes of a cross-sectional
rheumatologic assessment of 1057 PsO patients. In total, 209 had a previous diagnosis of psori-
atic arthritis (PsA). Out of the remaining 848 subjects, 293 (35%) were classified as suspected PsA
cases according to the rheumatologist’s judgment and/or Early PsA Screening Questionnaire score
(EARP) ≥ 3. However, only 14% received a PsA diagnosis, 49% had a PsA-alternative diagnosis, and
the remaining 37% had nonspecific arthralgias. Most of the newly diagnosed PsA patients had a symp-
toms duration ≥1 year (72%) and moderate disease activity (55%) with active oligoarthritis (85%),
dactylitis, or enthesitis (35%) as the most frequent clinical pattern. The most frequent PsA-alternative
diagnoses were osteoarthritis and fibromyalgia (44% and 41%). The only factors with significant
(p < 0.05) utility in discriminating PsA from other diseases and nonspecific arthralgias were young
age and EARP score with a history of morning stiffness, swollen joints, or dactylitis. These results
demonstrated a high prevalence of suspected musculoskeletal symptoms in PsO patients, with,
however, only a small proportion due to PsA. Close collaboration between the dermatologist and
rheumatologist plays a crucial role in the differential diagnosis of PsA, as well as in monitoring
nonspecific arthralgias for the potential transition to overt PsA.

Keywords: psoriasis; psoriatic arthritis; diagnosis; differential diagnosis; multidisciplinary approach

1. Introduction

Psoriatic arthritis (PsA) is a chronic inflammatory disease characterized by wide
clinical heterogeneity due to its variable association with different domains, including
skin and nail psoriasis (PsO), peripheral arthritis, enthesitis, dactylitis, and spondylitis.
PsA affects up to 30% of patients with PsO, with the joint disease following the skin
manifestations in about 80% of cases [1].

If not diagnosed early and adequately treated, PsA may result in the accrual of
irreversible joint damage, development of disability, impairment in quality of life, and
increased socio-economic costs [2–4]. Previous studies reported that up to 47% of PsA
patients had radiological damage at a median interval of 2 years from disease onset [5], and
even a 6-month delay to the first rheumatologic visit contributes to joint erosion accrual
with worse long-term physical function [6].

Since there are no validated biomarkers for PsA, its diagnosis is based primarily on the
overall clinical evaluation, which includes the recording of a history, physical examination,
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and radiographic features [7]. This, together with its wide clinical heterogeneity and the
delayed referrals to the rheumatologist, makes the PsA diagnosis highly challenging [8].

A particularly critical step for the accurate diagnosis of PsA is the differentiation from
other PsA-mimicking arthropathies [9] and nonspecific arthralgia [10]. In PsO patients,
having musculoskeletal (MSK) symptoms does not automatically mean having PsA. Indeed,
other arthropathies may occur in PsO patients, like in the general population, including
degenerative, immuno-mediated, microcrystalline, and central pain sensitization diseases,
that may share several clinical features with PsA [11]. Furthermore, there is growing
awareness of the presence of a proportion of PsO patients suffering from nonspecific
arthralgias, which are defined as unspecific MSK symptoms not attributable to PsA or other
concomitant arthropathies [10]. This is an intriguing clinical entity because it may represent
a critical phase in the transition process from PsO to PsA, where early intervention may
prevent progression to overt PsA [12]. An accurate differential diagnosis of PsA is crucial
in PsO patients with MSK symptoms. On the one hand, it prevents misdiagnosis and
overtreatment that would expose patients to the worthless risk of adverse effects; on the
other hand, it may lead to identifying PsO patients at higher risk of PsA development
deserving in-depth monitoring [13].

A close collaboration between dermatologists, who are the first ones to assess and
follow up on PsO patients, and rheumatologists, who are responsible for the PsA diagnosis
and its differentiation from other mimicking conditions, is strongly recommended [14].
This is why combined clinics are becoming increasingly widespread worldwide [15–17].
However, clear evidence of the benefits of a systematic collaboration between the two
specialists in managing PsO patients is still scarce, especially regarding the differential
diagnosis. Greater knowledge of the prevalence, characteristics, and associated factors of
undiagnosed PsA; other PsA-mimicking arthropathies; and unspecific MSK symptoms
in PsO patients would provide evidence of the benefits of such collaboration and useful
information for its enhancement.

This study aimed to assess the outcomes of a cross-sectional rheumatologic assessment
of a large monocentric cohort of PsO patients in terms of the recognition of undiagnosed
PsA and its differentiation from other arthropathies and nonspecific arthralgias.

2. Materials and Methods
2.1. Patients and Study Design

This is the cross-sectional phase of the DIAPASON (Early Diagnosis of PsA in a
monocentric cohort of PsO patients) project, an ongoing study developed to prospectively
identify the prevalence, predictors, and outcomes of PsA in the context of systematic
collaboration between dermatologists and rheumatologists. Overall, 1057 consecutive
adult (age ≥18 years) PsO patients, who were followed at the Dermatology Unit of the
Azienda Ospedaliero-Universitaria (AOU) of Cagliari from 1 January 2021 to 30 June
2022, underwent a visit by the SpA clinic team (3 expert rheumatology consultants and
3 residents) from the Rheumatology Unit of the same institution.

According to good clinical practice, as in a real-world setting, the rheumatologic
assessment was based on (a) an evaluation of the present and past medical history, mainly
searching for musculoskeletal (MSK) symptoms and potentially associated manifestations;
(b) a physical examination based on a systematic assessment of swollen and tender joints
(respectively, 66 and 68 peripheral joints), active dactylitis, enthesitis, tender points (as
listed in the 1990 classification criteria for fibromyalgia) (14), and other signs potentially
related to concomitant arthropathies (e.g., Heberden or Bouchard nodules, rheumatoid
nodules, tophi, etc.) or another rheumatologic disease potentially causing MSK symptoms;
and (c) laboratory (e.g., rheumatoid factor, anti-citrullinated peptide antibody, acute phase
reactants, uric acid, HLA-B27) and imaging investigations (X-ray, ultrasounds, or MRI) were
performed when clinically appropriate. In particular, according to the European Alliance
of Associations for Rheumatology (EULAR) recommendations for the use of imaging in the
diagnosis of spondylarthritis in clinical practice, ultrasound was primarily performed on
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patients with suspected enthesitis, and an MRI was performed to assess the potential axial
involvement [18].

This study was approved by the Local Ethical Committee (PROT. NP/2020/4440) of
the Azienda Ospedaliero Universitaria of Cagliari. Written informed consent was obtained
from all participants.

2.2. Outcome Definitions and Data Collection

According to the objective of the study, the following outcomes with their respective
definitions were evaluated:

• Previous diagnosis of PsA: Patients with a pre-existing diagnosis of PsA. The pre-
vious diagnoses were retrospectively re-evaluated and then confirmed if they were
formally made by a rheumatologist and fulfilled the classification criteria for psoriatic
arthritis (CASPAR), which were developed and validated for clinical research but are
frequently used in clinical practice to guide the clinician in the diagnosis process [19].
In particular, the following clinical criteria were retrospectively evaluated: occurrence
of inflammatory articular manifestations, current PsO, personal or family history of
PsO, dactylitis, juxta-articular new bone formation in hands or feet X-ray, negative
rheumatoid factor, and psoriatic nail dystrophy [19].

• Suspected PsA: Patients without a pre-existing diagnosis of PsA but with suspected
PsA based on the rheumatologist’s judgment (according to the presence of mani-
festations considered as potentially attributable to PsA) and/or an Early Psoriatic
Arthritis Screening Questionnaire (EARP) score ≥ 3 [20]. The EARP is a simple
self-administered questionnaire consisting of 10 questions that investigate signs or
symptoms that are potentially attributable to PsA (presence = 1, absent = 0). A total
score ≥ 3 was validated to identify suspected PsA cases [20]. Following the in-depth
rheumatologic assessment, the suspected PsA cases were then classified as follows:

o New PsA diagnosis: a new diagnosis of PsA made according to the CASPAR
criteria after the rheumatologic assessment.

o PsA-alternative disease: Any other diagnosis explaining the recorded MSK
symptoms. When available, the other rheumatologic diseases (e.g., fibromyal-
gia, connective tissue diseases, rheumatoid arthritis, knee osteoarthritis, and
gout) were diagnosed according to the currently used and validated diagnos-
tic/classification criteria [21–29].

o Nonspecific arthralgia: arthralgia not explained by PsA [21] or other concomi-
tant diseases.

If a patient received a new diagnosis of both PsA and another arthropathy, they
were classified only in the “new PsA diagnosis” group, and the concomitant MSK disease
was separately recorded as an overlap. In all recruited patients, the following data were
recorded: demographics, date of PsO onset and diagnosis, PsO skin pattern, max body
surface area (BSA) involvement during the whole PsO course, familiarity with PsO and
PsA, history of uveitis or inflammatory bowel diseases (IBDs), ongoing treatment, and
comorbidities. The EARP questionnaire was administered to every patient to identify and
classify the self-perceived MSK symptoms.

In the PsA patients with a new diagnosis of PsA, the following data were also
recorded: swollen and tender joint count, PsA pattern, erythrocyte sedimentation rate
(ESR), C-reactive protein (CRP), patient global assessment of disease activity (PtGA) and
pain on a 10 cm visual analog scale, possible treatment modification following the PsA
diagnosis, and the disease activity PsA composite index (DAPSA).

2.3. Statistical Analysis

Categorical variables are reported as absolute numbers and frequencies (%). Normally
and non-normally distributed continuous variables are reported as mean ± standard
deviation (SD) and/or median and interquartile range (IQR), respectively. Univariate
logistic regression analysis was performed to identify demographic and clinical variables
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associated with the new diagnosis of PsA in patients with suspected PsA. The effect size for
such an association is expressed as an odds ratio (OR) with a 95% confidence interval (CI).
Statistical significance was set at a p-value < 0.05.

3. Results
3.1. Study Population

In total, 1057 patients with PsO were recruited for the present study. There were
585 (55.3%) males, and the mean (SD) age at enrolment was 55.3 (14.7) years, with a mean
PsO disease duration of 20.1 (14.8) years (Table 1).

The most prevalent patterns of skin involvement were plaque (84.9%) and palm-
plantar PsO (12.5%). Nail involvement was recorded in 504 (47.7%) patients. Details of the
patient’s demographic and clinical characteristics are reported in Table 1.

3.2. Suspected PsA

In the whole PsO cohort (Figure 1A), 209 (19.8%) patients already had a PsA diag-
nosis (Figure 1B). Of the remaining 848 patients, 293 (34.6%) were classified as suspected
PsA (Figure 1C). In 129 patients, the suspicion was based both on EARP ≥ 3 and the
rheumatologist’s judgment; in 164, it was based on the EARP score but not the rheumatolo-
gist’s judgment. Only one case was classified as suspected by the rheumatologist despite
EARP < 3 (Figure 1B).

J. Clin. Med. 2023, 12, x FOR PEER REVIEW 5 of 13 
 

 

Apremilast, n (%) 58 (5.5%) 
b-DMARDs, n (%) 380 (36.0%) 
Total EARP score, mean (SD) 2.5 (2.7) 
Individual EARP items *  
Joints pains, n (%) 342 (58.8) 
NSAIDs used twice last 3 months, n (%) 104 (17.9) 
Low back pain at night, n (%) 83 (14.3) 
Morning stiffness ≥ 1 h, n (%) 100 (17.2) 
Wrist and finger pain, n (%) 219 (37.6) 
Swollen joints, n (%) 127 (21.9%) 
Swollen wrist and fingers ≥ 3 days, n (%) 69 (11.9) 
Elbow and hip pain, n (%) 123 (21.1) 
Feet and ankle pain, n (%) 163 (28.0) 
Swollen Achilles tendon, n (%) 40 (6.9) 
Previous PsA diagnosis, n (%) 209 (34.6%) 
PsO, skin and nail psoriasis. PsA, psoriatic arthritis. IBD, inflammatory bowel disease. cs-DMARDs, 
conventional synthetic disease-modifying anti-rheumatic disease. b-DMARDs, biologic DMARDs. 
EARP, Early Psoriatic Arthritis Screening Questionnaire. * Total score available for all patients; 
details on individual items for about half the cohort. 

The most prevalent patterns of skin involvement were plaque (84.9%) and palm-
plantar PsO (12.5%). Nail involvement was recorded in 504 (47.7%) patients. Details of the 
patient’s demographic and clinical characteristics are reported in Table 1. 

3.2. Suspected PsA 
In the whole PsO cohort (Figure 1A), 209 (19.8%) patients already had a PsA diagnosis 

(Figure 1B). Of the remaining 848 patients, 293 (34.6%) were classified as suspected PsA 
(Figure 1C). In 129 patients, the suspicion was based both on EARP ≥ 3 and the 
rheumatologist’s judgment; in 164, it was based on the EARP score but not the 
rheumatologist’s judgment. Only one case was classified as suspected by the 
rheumatologist despite EARP < 3 (Figure 1B).  

 
Figure 1. Results of the subsequent phases of the cross-sectional rheumatologic assessment of the 
whole psoriatic arthritis cohort. (A) Before the rheumatologic assessment. (B) After the 
rheumatologic assessment. (C) After the conclusion of the in depth rheumatologic assessment of the 
suspected cases of PsA. (D) PsA-alternative diagnoses. PsO, skin and nail psoriasis. PsA, psoriatic 
arthritis. EARP, early psoriatic arthritis screening questionnaire. OA, osteoarthritis. FBM, 

Figure 1. Results of the subsequent phases of the cross-sectional rheumatologic assessment of the
whole psoriatic arthritis cohort. (A) Before the rheumatologic assessment. (B) After the rheumatologic
assessment. (C) After the conclusion of the in depth rheumatologic assessment of the suspected
cases of PsA. (D) PsA-alternative diagnoses. PsO, skin and nail psoriasis. PsA, psoriatic arthritis.
EARP, early psoriatic arthritis screening questionnaire. OA, osteoarthritis. FBM, fibromyalgia. TR,
trauma. CTD, connective tissue disease. RA, rheumatoid arthritis. MA, microcrystalline arthropathy.
* Suspicion of PsA was based on rheumatologist’s judgment and or EARP ≥ 3.

3.2.1. New PsA Diagnosis

A new diagnosis of PsA was made in 40 (13.7%) of the 293 suspected cases (Figure 1C),
with an increase in the total disease prevalence from 19.7% to 23.6% in the whole cohort
(Figure 1C).

The mean duration of MSK symptoms from their onset to the diagnosis of PsA was
44.6 (44.5) months, with 29 (72.5%) patients having a symptom duration ≥ 1 year.
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Table 1. Characteristics of the whole PsO cohort (n = 1057).

Demographics

Males, n (%) 585 (55.3)
Age, mean (SD), yrs 55.3 (14.7)
Age at the PsO onset, mean (SD), yrs 35.4 (18.2)
PsO disease duration, mean (SD), yrs 20.1 (14.8)
Familiarity for PsA, n (%) 138 (13.1)
Manual workers, n (%) 466 (48.0)
Smokers, n (%) 670 (63.9)
BMI, mean (SD) kg/m2 26.5 (5.0)

PsO skin pattern

Plaque, n (%) 897 (84.9%)
Guttate, n (%) 53 (5.0%)
Inverse, n (%) 89 (8.4%)
Palmoplantar, n (%) 132 (12.5%)
Pustular, n (%) 32 (3.0%)
Erythroderma, n (%) 22 (2.1%)
Nails PsO, n (%) 504 (47.7%)
BSA max, mean (SD) 35.4 (18.3)

SpA-related comorbidities

Uveitis, n (%) 16 (1.5%)
IBD, n (%) 11 (1.0%)

Ongoing treatment

Topic, n (%) 753 (71.2%)
Phototherapy, n (%) 10 (0.9%)
Systemic glucocorticoids, n (%) 27 (2.6%)
cs-DMARDs, n (%) 176 (16.7%)
Apremilast, n (%) 58 (5.5%)
b-DMARDs, n (%) 380 (36.0%)

Total EARP score, mean (SD) 2.5 (2.7)

Individual EARP items *

Joints pains, n (%) 342 (58.8)
NSAIDs used twice last 3 months, n (%) 104 (17.9)
Low back pain at night, n (%) 83 (14.3)
Morning stiffness ≥ 1 h, n (%) 100 (17.2)
Wrist and finger pain, n (%) 219 (37.6)
Swollen joints, n (%) 127 (21.9%)
Swollen wrist and fingers ≥ 3 days, n (%) 69 (11.9)
Elbow and hip pain, n (%) 123 (21.1)
Feet and ankle pain, n (%) 163 (28.0)
Swollen Achilles tendon, n (%) 40 (6.9)

Previous PsA diagnosis, n (%) 209 (34.6%)
PsO, skin and nail psoriasis. PsA, psoriatic arthritis. IBD, inflammatory bowel disease. cs-DMARDs, conventional
synthetic disease-modifying anti-rheumatic disease. b-DMARDs, biologic DMARDs. EARP, Early Psoriatic
Arthritis Screening Questionnaire. * Total score available for all patients; details on individual items for about half
the cohort.

The mean EARP score at the rheumatology assessment was 6.2 (1.8). Most of the
patients (55.0%) had moderate disease activity (DAPSA score >14 and ≤28). Twenty
patients (50.0%) showed active peripheral arthritis, with an oligoarticular pattern in most
cases (85.0%). Active dactylitis and enthesitis were recorded in 14 (35.0%) and 4 (10.0%)
patients, respectively. Thirteen patients complained of possible inflammatory low back pain,
but only four had an axial involvement confirmed via imaging. Details of the demographic
and clinical features of the newly diagnosed patients are reported in Table 2. Searching
for potential overlaps between PsA and other arthropathies, it was found that out of the
patients with a new PsA diagnosis, 14 (35.0%) and 9 (22.5%) patients were also affected by
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fibromyalgia and osteoarthritis, respectively. Overlap with other arthropathies was not
recorded in these patients.

Following the diagnosis of PsA, 34 (85.0%) patients underwent a treatment modifica-
tion consisting of the introduction or dosage increase in cs-DMARDs in 21 (55.2%) patients
and b-DMARDs in 13 (32.5%) cases. In the remaining seven patients whose treatment
was not modified by the rheumatologist, it was because the dermatologist already made a
recent change with a potential effect also in the MSK component.

3.2.2. PsA-Alternative Diagnosis

Another diagnosis potentially explaining the MSK symptoms was recorded in
142 (48.3%) of the 293 patients with suspected PsA (Figure 1C). In particular, the most
frequent PsA-alternative diagnoses were osteoarthritis, which was recorded in 68 patients,
fibromyalgia in 59, post-traumatic alterations in 7, microcrystalline arthropathy in 6, con-
nective tissue disease in 6, and rheumatoid arthritis in 3 (Figure 1D). Twenty-four patients
had more than one condition that potentially explained their symptoms. Details on the
demographic, clinical, and therapeutic characteristics of this sub-group of patients are
reported in Table 2.

Overall, the patients with a PsA-alternative diagnosis had a mean (SD) EARP score of
4.9 (1.67). Fifty-one patients (35.1%) needed more than one visit to reach their final diagnosis.
All patients received specific recommendations regarding follow-up and pharmacological
and non-pharmacological interventions to manage their newly diagnosed condition.

3.2.3. Nonspecific Arthralgia

Out of the 293 patients with suspected PsA, 108 (36.9%) were classified as having non-
specific arthralgia after excluding the presence of PsA and other arthropathies potentially
explaining their MSK symptoms (Figure 1C).

Overall, the patients with unspecific arthralgia had a mean (SD) EARP score of
4.4 (1.6). All patients were informed regarding the importance of surveillance and follow-up
for the possible evolution to PsA. Details on the demographic, clinical, and therapeutic
characteristics of this sub-group of patients are reported in Table 2.

3.3. Factors Differentiating PsA from Nonconfirmed PsA Suspected Cases

Among patients with suspected PsA, the clinical factors significantly associated with a
confirmed new diagnosis of PsA were the EARP score (OR 1.574 for a one-unit increase,
95% CI 1.304 to 1.901, p < 0.001), swelling in the wrist and fingers (OR 6.021, 95% CI
2.122 to 17.082, p < 0.001), and a swollen finger for at least three days (OR 8.775, 95% CI
3.398 to 22.66, p < 0.001), as self-reported by the patients in questions 6 and 7 of the EARP
questionnaire (Figure 2).

Table 2. Characteristics of suspected PsA patients grouped according to the final rheumatologist’s
classification.

New PsA
Diagnosis

(n = 40)

Other
Diagnosis
(n = 145)

Unspecific
Arthralgia
(n = 108)

Demographics

Males, n (%) 15 (37.5) 53 (36.6) 50 (46.3)
Age, mean (SD), yrs 51.9 (11.6) 58.1 (14.1) 55.4 (13.6)
Age at PsO onset, mean (SD), yrs 34.8 (19.0) 38.1 (18.7) 35.2 (17.9)
PsO duration, mean (SD), yrs 17.1 (13.6) 20.2 (15.5) 20.3 (15.5)
Familiarity for PsA, n (%) 10 (25.0) 21 (14.5) 15 (13.9)
Manual workers, n (%) 21 (56.7) 78 (53.8) 53 (49.1)
Smokers, n (%) 23 (57.5) 89 (61.4) 36 (33.3)
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Table 2. Cont.

New PsA
Diagnosis

(n = 40)

Other
Diagnosis
(n = 145)

Unspecific
Arthralgia
(n = 108)

BMI, mean (SD) kg/m2 26.1 (4.0) 26.9 (4.9) 26.3 (5.3)

PsO skin pattern

Plaque, n (%) 35 (87.5) 111 (76.6) 85 (78.7)
Guttate, n (%) 1 (2.5) 14 (9.7) 3 (2.8)
Inverse, n (%) 4 (10.0) 16 (11.0) 9 (8.3)
Palmoplantar, n (%) 4 (10.0) 22 (15.2) 17 (15.7)
Pustular, n (%) 4 (10.0) 4 (2.8) 6 (5.6)
Erythroderma, n (%) 0 3 (2.1) 3 (2.8)
Nails PsO, n (%) 19 (47.5) 64 (44.1) 63 (58.3)
BSA max, mean (SD) 16.2 (14.2) 18.6 (20.0) 18.9 (21.7)

SpA-related comorbidities

Uveitis, n (%) 2 (5.0%) 5 (3.4) 1 (0.9)
IBD, n (%) 0 2 (1.4) 1 (0.9)

Ongoing treatment

Topic, n (%) 35 (87.5) 117 (80.7) 84 (77.8)
Phototherapy, n (%) 0 2 (1.4) 2 (1.9)
Systemic glucocorticoids, n (%) 2 (5.0) 1 (0.7) 3 (2.8)
cs-DMARD, n (%) 7 (17.5) 12 (8.3) 13 (12.0)
PDA4 inhibitor, n (%) 1 (2.5) 11 (7.6) 4 (3.7)
b-DMARDs, n (%) 6 (15.0) 28 (19.3) 23 (21)

Total EARP, mean (SD) score 6.2 (1.7) 4.9 (1.7) 4.4 (1.6)

Individual EARP items *

Joints pain, n (%) 23 (100) 84 (100) 66 (95.7)
NSAIDs used twice last 3 months, n (%) 8 (34.8) 39 (4.4) 20 (29.0)
Low back pain at night, n (%) 11 (47.8) 27 (32.1) 16 (23.2)
Morning stiffness ≥ 1 h, n (%) 16 (69.6) 32 (38.1) 21 (30.4)
Wrist and finger pain, n (%) 18 (78.3) 67 (79.8) 51 (73.9)
Swollen joints, n (%) 18 (78.3) 38 (45.2) 20 (29.0)
Swollen wrist/fingers ≥ 3 days, n (%) 13 (56.5) 13 (15.5) 7 (10.1)
Elbow and hip pain, n (%) 9 (39.1) 41 (48.8) 37 (53.6)
Feet and ankle pain, n (%) 15 (65.2) 55 (66.5) 40 (58.0)
Swollen Achilles tendon, n (%) 5 (21.7) 9 (10.7) 8 (11.6)

Therapy modification after PsA
diagnosis, n (%) 34 (85.9) - -

Introduction cs-DMARD, n (%) 21 (55.2) - -
Introduction b-DMARD, n (%) 13 (32.5) - -
Injection joint therapy, n (%) 0 - -

PsO, skin and nail psoriasis. PsA, psoriatic arthritis. IBD, inflammatory bowel disease. cs-DMARDs, conventional
synthetic disease-modifying anti-rheumatic disease. b-DMARDs biologic DMARDs. EARP, Early Psoriatic
Arthritis Screening Questionnaire. * Total score available for all patients; details on individual items for about
half cohort.

Conversely, age was negatively associated with a new PsA diagnosis (OR 0.768 for
a 10-year increase, 95% CI 0.605 to 0.977). Similar results emerged when comparing the
sub-groups of newly diagnosed PsA with the sub-group of patients with PsA-alternative
diagnosis and that of patients with nonspecific arthralgia (Supplementary Materials).
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Early Psoriatic Arthritis Screening Questionnaire. cs and b-DMARDs, conventional synthetic and
biologic disease-modifying anti-rheumatic drugs, respectively. * p < 0.05, ** p < 0.001.

4. Discussion

Through the implementation of a dermato-rheumatologic multidisciplinary unit (par-
allel model) [30], this study provides meaningful data on the outcomes of a systematic
rheumatologic assessment of PsO patients in terms of the identification of undiagnosed PsA
cases and their differentiation from other PsA-mimicking diseases and unspecific arthralgia.

The cross-sectional rheumatology assessment of more than one thousand PsO patients
led to 40 new diagnoses of PsA, accounting for 16% of the total cases of PsA, with an
increase in the final disease prevalence from 20% to 24%. These data are in accordance with
a recent meta-analysis that showed that pooling data from several PsO cohorts estimated
15% of undiagnosed PsA cases and suggested the under-recognition of the joint disease as
a significant determinant of its variable epidemiological data [31]. Furthermore, this study
demonstrated that three-quarters of the newly diagnosed patients had MSK symptoms
longer than one year with a clinical pattern mainly characterized by moderate disease
activity, oligoarticular synovitis, and/or dactylitis and/or enthesitis. These results suggest
that more attention should be paid to the early recognition of mild and moderate forms of
PsA, which deserve adequate treatment like the more severe forms [14,17]. In our analysis,
the latter assumption is supported by the demonstration that about 85% of the new PsA
diagnoses resulted in an escalation of the ongoing treatment, targeting more comprehensive
management of all disease domains.

Regarding the PsO patients with MSK symptoms explained by another diagnosis,
these accounted for about half of the suspected PsA cases. In our PsO cohort, the most
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frequently recorded PsA-alternative diagnoses were osteoarthritis (OA) and fibromyalgia
(FBM). However, like in previous reports [32], the association of PsO with other immuno-
mediated diseases, including rheumatoid arthritis and connective tissue diseases, was also
recorded (most of them were already diagnosed at the time of our study visit). Based on
the epidemiology of such conditions, these data were not surprising. Indeed, OA and
FBM were expected to be the most frequent arthropathies in our PsO cohort, as well as in
the general population [33,34]. On the other hand, the high prevalence of skin PsO in the
general population (up to 3%) [35] suggests the potential association with other diseases,
such as RA and CTD. Noteworthily, although the high prevalence of these diseases was
expected, their differentiation from PsA remains challenging and requires a dermatologist’s
and rheumatologist’s expertise. This is especially true since these diseases do not exclude
PsA. Indeed, they may coexist, as demonstrated by the overlap with OA and FBM in 22.5%
and 35.0% of the new PsA diagnoses in our cohort. Particularly challenging may be the
differentiation of PsA from FBM, mainly because of its increased prevalence in psoriatic
patients and the problematic discrimination of pain in the entheseal sites. In this regard,
according to the emerging evidence on the use of ultrasound (US) in differentiating PsA
enthesitis from FBM tenderness [36], the classification of entheseal pain was the most
frequent indication for US in our cohort.

Finally, regarding a PsA-alternative diagnosis in PsO, collaboration between a derma-
tologist and rheumatologist is critical, not only in the differentiation from PsA but also in
patient management. Indeed, these conditions may also require adequate patient informa-
tion and pharmacological and/or non-pharmacological interventions [37,38]. Furthermore,
these patients will need accurate monitoring over time since having an alternative diag-
nosis does not exclude that they may also develop PsA. The role of the dermatologist will
be particularly important in detecting possible modification of the clinical picture and
“re-refer” the patient to the rheumatologist.

In the differential diagnosis process, after identifying the undiagnosed PsA cases
and the PsA-alternative diagnoses, a remarkable group of 108 patients with nonspecific
arthralgias (37% of the suspected PsA cases) was recognized. To our knowledge, this is
one of the first studies providing data on the size of this intriguing clinical entity that in a
recent Delphi consensus study focused on terminology for preclinical phases of PsA was
defined as “psoriasis with MSK symptoms not explained by another diagnosis” [12,39].
This condition is highly interesting in the study of the transition process from the skin to the
joint disease since it includes the so-called “prodromal” or “preclinical” PsA phase [31,32].
Savage et al. found that 55% of patients newly diagnosed with PsA had nonspecific MSK
symptoms that preceded, by about two years, the onset of the inflammatory symptoms
suggestive of PsA [40]. On the other hand, only a variable proportion of these patients will
develop PsA, as demonstrated in another study, where arthralgia in women (HR 2.59), heel
pain (HR 4.18), high fatigue score (HR 2.36), and high stiffness score (HR 2.03) were reported
to predict the subsequent development of PsA in PsO patients [10]. Overall, these data
highlight the unmet need for biomarkers that are helpful in predicting and/or monitoring
the transition process toward PsA. In this context, recent studies showed that tenosynovitis
and enthesitis demonstrated using US underlie a significant proportion of nonspecific
arthralgia and are associated with a higher risk of PsA development [41]. The longitudinal
phase of the DIAPASON study will provide a further contribution to understanding this
sub-group of patients and the respective risk for the transition toward PsA.

Finally, as a further demonstration of the challenging differential diagnosis in PsO
patients, we found that in the screening process, the only factors with a significant utility
in discriminating PsA from other diseases and nonspecific arthralgias were young age
(mainly due to the expected older age recorded in the patients with osteoarthritis, which
was the most prevalent PsA-alternative diagnosis) and higher EARP score with a history
of morning stiffness, swollen joints, or dactylitis. These data underlie the complementary
role of the two specialists. The dermatologist is the first to assess these patients and is
responsible for the challenging screening process, where the mere administration of a
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self-administrated questionnaire may be inadequate because of its relatively low specificity.
In our analysis, an EARP ≥ 3 screening had a 100% sensitivity but a 66% specificity. It is
difficult to state what should be the acceptable performance of a screening tool since it may
depend on the applied model of the multidisciplinary approach and the available resources
in terms of physicians, spaces, and time. An ideal model may be the parallel one, where
all PsO patients also undergo a rheumatologic assessment at each visit. However, this is
not always applicable everywhere. Thus, using a screening questionnaire with an accurate
interpretation process performed by an expert dermatologist may prevent excessive and
inappropriate referral to the rheumatologist, making most of the collaboration models more
sustainable. Moreover, the dermatologist has a critical role in informing and sensitizing
PsO patients about possible MSK involvement. The rheumatologist is responsible for the
definitive differential diagnosis and the management of PsA, as well as the other possibly
diagnosed arthropathies.

This study had some limitations. First, the analysis of a monocentric cohort from a
tertiary dermatologic center may prevent the generalization of the results because of the risk
of selecting patients with more severe PsO and the broader use of systemic drugs, including
b-DMARDs. Second, the retrospective nature of this study prevented a precise distinction
between early and established forms of the newly diagnosed PsA cases. Although we tried
to mitigate this limitation by distinguishing patients with reported symptom duration < 1
and ≥1 year, the prospective extension of this study is required to provide more specific
data about the characteristics of newly onset PsA and undiagnosed established forms.
Third, laboratory and imaging investigations, such as ultrasonography, were not prescribed
according to a predefined protocol but on a case-by-case basis according to the rheumatolo-
gist’s clinical judgment and the current international recommendations [18]. Although this
approach mirrors the current clinical practice [18], it prevented a homogeneous availability
of some data and then a specific sub-analysis on the effectiveness of these investigations in
the differential diagnosis of PsA, as well as in the classification of nonspecific arthralgias. A
predetermined laboratory and imaging protocol, including ultrasound examination, will
be applied to better characterize and follow up these patients in the prospective phase of
the DIAPASON project.

5. Conclusions

This study demonstrated a high prevalence of musculoskeletal symptoms suspected
for PsA in PsO patients with, however, only a small proportion due to undiagnosed PsA.
Overall, this study showed how the clinical heterogenicity of PsA, the high prevalence of
other arthropathies, the frequent occurrence of nonspecific arthralgias potentially repre-
senting a prodromal phase of PsA, and the relatively poor performance of the screening
tools make the differential diagnosis of PsA highly challenging. Furthermore, our results
demonstrated how an accurate classification of musculoskeletal symptoms in PsO patients
is not a mere academic exercise but a critical phase in the management of these patients
since it leads to appropriate treatment, both in patients with newly diagnosed PsA and in
those with other arthropathies equally deserving of adequate care.

Thus, close collaboration between dermatologists and rheumatologists plays a crucial
role not only in diagnosing and managing PsA but also in the distinction and management
of other musculoskeletal disorders. Follow-up data from these patients will provide
further evidence regarding the benefits of the early recognition of the transition from PsO
to PsA, especially in patients with nonspecific arthralgia, and an improvement in other
long-term outcomes.

Supplementary Materials: The following supporting information can be downloaded from
https://www.mdpi.com/article/10.3390/jcm12186090/s1: Table S1. Comparison of characteris-
tics of suspected PsA patients grouped according to the final rheumatologist’s classification.
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