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Abstract
Background: The relationship of psoriasis and spondyloarthritis (SpA) is well-known, and the 
age of appearance of different manifestations has been described as a determinant of SpA 
phenotype. However, differences between Spa with psoriasis and psoriatic arthritis (PsA) are 
still controversial.
Objectives: To evaluate whether the time of onset of psoriasis relative to the appearance 
of rheumatic symptoms in patients with SpA is associated with a clinical phenotype, a 
rheumatologist’s diagnosis and the evolution of the disease.
Design: This was a cross-sectional study with data extracted from the REGISPONSER 
(Spondyloarthritis Registry of the Spanish Rheumatology Society) registry.
Methods: All patients had data available for both psoriasis and SpA dates of onset. Patients 
were classified into two groups depending on the time of appearance of psoriasis: psoriasis 
before or after rheumatic symptoms. The clinical characteristics, disease activity, radiographic 
damage, functional ability and received treatments were compared between the two groups. 
Moreover, the rheumatologists’ diagnoses were compared between the two groups. Univariate 
and multivariate logistic regressions were conducted to evaluate the factors associated with 
each group.
Results: A total of 433/2367 (18.3%) patients included in the REGISPONSER database had 
psoriasis: 330 (76.2%) patients had psoriasis before rheumatic symptoms, and 103 (23.8%) 
had psoriasis after rheumatic symptoms. Patients with psoriasis before rheumatic symptoms 
had a shorter disease duration and a lower body mass index, a lower prevalence of both 
HLA-B27 antigens and anterior uveitis, a higher prevalence of dactylitis and an increase in 
levels of the erythrocyte sedimentation rate (ESR). Furthermore, a higher prevalence of PsA 
diagnoses (78.1% versus 56.4%) and a more frequent fulfilment of the CASPAR criteria (57.5% 
versus 42.2%) were found in these patients. The use of DMARDs was not significantly different 
between the two groups.
Conclusion: The time of appearance of psoriasis is associated with the clinical phenotype of 
SpA and could determine a diagnosis of PsA by rheumatologists.
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Introduction
The term spondyloarthritis (SpA) encompasses a 
heterogeneous group of inflammatory diseases 
with common characteristics that include axial 
spondyloarthritis (axSpA) or ankylosing spondy-
litis (AS), psoriatic arthritis (PsA), reactive arthri-
tis (ReA) or spondyloarthritis associated with 
inflammatory bowel disease (IBD-SpA).1

PsA is a subtype of SpA that combines skeletal 
involvement (articular, enthesis and axial) and pso-
riasis. Between 7% and 26% of patients with psoria-
sis suffer from psoriatic arthritis.2 It is characterized 
by a great effect at the level of enthesis (except heel 
enthesitis) and at the joint level, with a great compo-
nent of pain and a need for classical synthetic and 
biological disease-modifying antirheumatic drugs 
(csDMARDs and bsDMARDs).3

Psoriasis could appear before or after musculo-
skeletal symptoms and SpA diagnosis. However, 
most patients are diagnosed with PsA after 
(61.3%) or concomitant (23.8%) with psoriasis, 
while only 14.8% are first diagnosed with PsA. 
The median interval between psoriasis and PsA 
was 7 years.4 There are no data about the impact 
of the order of symptom onset, but an earlier age 
of onset of musculoskeletal symptoms and a 
shorter latency between psoriasis and SpA have 
been associated with a positive HLA-B27 anti-
gen.5,6 A longer psoriasis-arthritis latency, a posi-
tive family history of the disease, clinical enthesitis 
and spondyloarthritis were described in patients 
with an early onset of psoriasis,7,8 while patients 
with an early onset of PsA (<40 years) had higher 
bilateral sacroiliitis, HLA-B27 positivity, uveitis, 
isolated axial pattern and enthesitis.5,9

We hypothesized that the time of onset of psoriasis 
with regard to rheumatic symptoms may be associ-
ated with the clinical profile and phenotype of SpA 
and, as a consequence, may influence a rheuma-
tologist’s diagnosis. The objectives of this study 
were to determine the time of psoriasis onset rela-
tive to the onset of rheumatic symptoms in patients 
with SpA and to evaluate its association with the 
clinical profile and the rheumatologist’s diagnosis.

Patients and methods

Patients
This is an ancillary analysis from the cross-sectional 
study of data from REGISPONSER (Spondyloarthritis 
Registry of the Spanish Rheumatology Society) 

registry. Thirty-one Spanish centres participated in 
the study, and patients with an SpA diagnosis accord-
ing to the ESSG (European Spondyloarthropathy 
Study Group)10 criteria were recruited from 2004 to 
2007. Collantes et al.11 described more details about 
the methodology and data inclusion. All patients who 
were included fulfilled the classification criteria from 
the ESSG, had blood tests available within 15 days of 
the inclusion visit, had completed a radiographic 
study within the previous year and agreed to complete 
all the self-administered questionnaires. Each patient 
was recruited consecutively and assigned a random 
code in the database to avoid entering personal data in 
the database.

In this ancillary analysis, patients with psoriasis 
from those included in the REGISPONSER regis-
try (547 of 2367) were selected. After that, patients 
with available data for both the onset of psoriasis 
and the onset of musculoskeletal symptoms (n = 433 
patients) were included. We followed STROBE 
(STrengthening the Reporting of OBservational 
studies in Epidemiology) guidelines for observa-
tional studies (Supplementary Material).

Collected data
Data on age, age at the time of diagnosis and sex 
were collected. Data on the following SpA diag-
noses by a rheumatologist were obtained: AS, 
PsA, ReA, undifferentiated spondylitis (u-SpA), 
arthropathy associated with inflammatory bowel 
disease (a-IBD) or juvenile spondyloarthritis 
(juvenile SpA). Furthermore, data on the pres-
ence of HLA B27 antigens, synovitis, uveitis, 
inflammatory bowel disease (IBD), dactylitis, 
heel enthesitis (diagnosed by the responsible 
rheumatologists, defined as present or past 
Achilles tendonitis or fasciitis plantaris), hip 
involvement (pain or limitation with movement) 
and sacroiliitis on X-ray according to a local 
reader were collected. The date of psoriasis onset, 
the date of rheumatic symptom onset and disease 
duration (defined as the time since the first symp-
tom) were also recorded.

To evaluate disease activity, data on C-reactive 
protein (CRP) levels, erythrocyte sedimentation 
rate (ESR), Bath Ankylosing Spondylitis Disease 
Activity Index (BASDAI)12 and Ankylosing 
Spondylitis Disease Activity Score (ASDAS) were 
collected,13 while functional ability was evaluated 
by the Bath Ankylosing Spondylitis Functional 
Index (BASFI).14 Both spinal and total (BASRI 
spine + BASRI hips) structural damage were 
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evaluated using the Bath Ankylosing Spondylitis 
Radiology Index (BASRI).15 The modified New 
York (mNY) criteria16 were used to score the sac-
roiliac joints. Finally, the presence of psoriasis, 
dactylitis and psoriasis nail involvement was reg-
istered as part of the CASPAR (ClASsification 
criteria for Psoriatic Arthritis)17 criteria for PsA.

Finally, data from the use of the following treat-
ments at any time during the disease were 
recorded: oral corticosteroids, nonsteroidal anti-
inflammatory drugs (NSAIDs), csDMARDs 
(sulfasalazine, methotrexate) and bDMARDs 
[anti-TNF (tumour necrosis factor) treatment].

Statistical analysis
Patients were classified into the following groups 
according to the temporal relationship between 
psoriasis and rheumatic symptom onset (i.e. any 
axial, peripheral or entheseal involvement, 
excluding extra-articular manifestations): psoria-
sis before rheumatic symptoms or psoriasis after 
rheumatic symptoms.

Descriptive data were expressed as mean and 
standard deviation (SD) for quantitative variables 
and as absolute and relative frequencies for quali-
tative variables. Sociodemographic data, clinical 
characteristics and disease activity were compared 
between psoriasis before rheumatic symptoms 
and psoriasis after rheumatic symptoms. To eval-
uate the association of the different variables with 
the time of onset of psoriasis, a univariate analysis 
by binary logistic regression was performed. 
Multivariable logistic regression was conducted 
using a backward stepwise procedure to evaluate 
factors independently associated with the time of 
onset of psoriasis (psoriasis before rheumatic 
symptom onset versus psoriasis after rheumatic 
symptom onset), using variables with a significant 
result in the univariate analysis. Variables with a 
p < 0.15 in the multivariable analysis were tested 
as confounding factors. The Hosmer–Lemeshow 
test was used to determine the goodness of fit of 
the logistic regression model. The hypothesis 
tests were two-tailed, and a p value < 0.05 was 
considered significant. Data were collected, pro-
cessed and analysed using IBM SPSS v.25 (IBM 
Corp., Armonk, NY, USA).

Results
Among a total of 2367 patients included in the 
REGISPONSER registry, 433 had the dates of 

both psoriasis and rheumatic symptom onset 
available. The characteristics of these patients are 
described in Table 1.

Considering the time of onset of psoriasis with 
regard to rheumatic symptoms, in 330 (76.2%) 
patients there was onset of psoriasis, and in 103 
(23.8%) patients, the psoriasis appeared after 
rheumatic symptoms.

Differences in sociodemographic and clinical 
characteristics
To assess the impact of onset of psoriasis, patients 
with psoriasis before rheumatic symptoms and 
patients with psoriasis after rheumatic symptoms 
were compared.

The comparison of the two groups is summarized 
in Table 1. Patients with psoriasis before rheu-
matic symptoms had a shorter disease duration 
and shorter diagnostic delay. On the other hand, 
they had a lower prevalence of HLA-B27 antigen, 
inflammatory axial pain, sacroiliitis and heel 
enthesitis. However, they presented a higher fre-
quency of dactylitis. Finally, no differences were 
found in terms of disease activity (evaluated with 
CRP, ESR, ASDAS-CRP and BASDAI), func-
tional ability (measured by BASFI) or treatments 
received (neither csDMARDs nor bsDMARDs).

Furthermore, a multivariable analysis was con-
ducted using significant variables from the uni-
variate analysis (Table 1 and Figure 1). Our results 
show that patients with psoriasis onset before 
rheumatic symptoms had a shorter disease dura-
tion [0.94 (95% confidence interval [CI], 0.91–
0.97)], lower body mass index [0.90 (95% CI, 
0.83–0.97)] and lower prevalence of HLA-B27 
antigens [0.17 (95% CI, 0.08–0.37)] and anterior 
uveitis [0.20 (95% CI, 0.04–0.93)], a higher prev-
alence of dactylitis [2.09 (95% CI, 1.03–4.22)] 
and an increase in the ESR [1.03 (95% CI, 1.00–
1.06)] compared with the group of patients with 
psoriasis after rheumatic symptoms.

Differences in the diagnoses made by 
rheumatologists
A higher prevalence of PsA diagnoses was found 
in patients with psoriasis before rheumatic symp-
toms in comparison with patients with psoriasis 
after rheumatic symptoms [257 (78.1%) versus 57 
(56.4%); p < 0.001)], as well as a lower preva-
lence of AS [68 (20.7%) versus 38 (37.6%); 
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p < 0.001] with an odds ratio (OR) of 2.51 of a 
PsA versus SpA diagnosis (95% CI, 1.55–4.05) 
(p < 0.001).

Indeed, when we evaluated which patients ful-
filled the CASPAR criteria for PsA (with no 
information about the rheumatoid factor or 
peripheral structural damage, as it was not col-
lected), we obtained a prevalence of 188/327 
(57.5%) patients in the group with psoriasis 
before rheumatic symptoms and 43/102 (42.2%) 
patients in the group with psoriasis after rheu-
matic symptoms, with an OR of 1.86 (95% CI, 
1.18–2.91) (p = 0.009).

Discussion
This study suggests that the time of onset of pso-
riasis with regard to rheumatic symptoms is asso-
ciated with the phenotype of the disease. We 
found that patients with a psoriasis onset before 
rheumatic symptoms showed a typical PsA phe-
notype, with a predominance of peripheral 
involvement and a low prevalence of HLA-B27 
antigen, while patients with a psoriasis onset after 
rheumatic symptoms showed a typical axial phe-
notype, with a higher prevalence of axial involve-
ment, HLA-B27 antigen and uveitis.

In a previous study carried out by our group, we 
hypothesized that the time of onset of anterior 
acute uveitis with respect to rheumatic symptoms 
could change the prognosis of SpA. We obtained 

a better prognosis in terms of structural damage 
and functional ability in patients with a previous 
episode of anterior acute uveitis when musculo-
skeletal involvement appeared.18 To our knowl-
edge, there is no study with similar objectives to 
ours with psoriasis as a reference. Bilgin et  al.19 
observed differences in the phenotype of psoriasis 
without any important impact in terms of PsA in 
patients with an early onset (<40 years) and late 
onset (>50 years) of psoriasis.

Currently, there is a debate about whether patients 
with PsA and axial involvement represent a differ-
ent entity than those with AS. In this study, we 
found that a rheumatologist’s diagnosis differed 
depending on the time of onset of psoriasis, pos-
sibly driven by differences in the phenotype (i.e. a 
higher prevalence of peripheral involvement in the 
group with psoriasis onset before the rheumatic 
symptoms, especially dactylitis, which is the hall-
mark of PsA).20,21 Indeed, patients with psoriasis 
as the first symptom fulfilled the CASPAR criteria 
more frequently than patients with psoriasis onset 
after musculoskeletal symptoms.

The frequency of HLA-B27 antigen in our study 
is relatively low (31%) in comparison with other 
European population.22,23 In the main manuscript 
of REGISPONSER,11 authors obtained an over-
all HLA-B27 antigen prevalence of 72%. 
However, these findings changed depending on 
the subtypes of SpA: a prevalence of 84% and 
22% HLA-B27 positivity was found in patients 

Figure 1. Clinical characteristics: psoriasis as the first symptom versus psoriasis onset after rheumatic 
symptoms. Multivariate analysis.
Forest plot with a multivariate analysis. Variables with p < 0.1 were included. An OR >1 referred to a positive association 
with the onset of psoriasis as the first symptom. Hosmer–Lemeshow test for the multivariate analysis: Chi-square of 5311 
(p = 0.724). BMI, body mass index; ESR, erythrocyte sedimentation rate.
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with AS and PsA, respectively. As our population 
included a higher prevalence of patients with a 
diagnosis of PsA (325/433) than AS (95/433) due 
to the presence of psoriasis, this could explain a 
low prevalence of HLA B27 antigen in compari-
son with other European populations.

The close relationship between metabolic syn-
drome or obesity and PsA has been evidenced in 
recent years. Higher values of body mass index 
were observed in patients with PsA in comparison 
with other rheumatic diseases, such as rheumatoid 
arthritis and SpA.22,24 However, as mentioned in a 
previous article by our group, it has been sug-
gested that increases in body mass index and other 
cardiovascular risk factors were caused by the 
presence of psoriasis rather than PsA.25,26 In this 
specific analysis, all the patients had psoriasis at 
the moment of the inclusion. Thus, we were not 
able to demonstrate a higher prevalence of obesity 
in patients with versus without rheumatic symp-
toms. Nevertheless, our results suggest that 
patients with psoriasis onset before rheumatic 
symptoms (whose phenotype seemed to PsA) did 
not have an increase in body mass index; indeed, 
it was decreased. Another explanation could be 
that obesity and metabolic syndrome may be asso-
ciated with the beginning of musculoskeletal 
symptoms. However, due to the cross-sectional 
design of this study, we are not able to demon-
strate the association between the onset of muscu-
loskeletal symptoms and the increase in body mass 
index. Thus, prospective studies are needed to 
confirm this hypothesis.

The limitations of this study are mostly related to 
the date on which the data were collected. This 
study was launched in 2004 when the 2009 ASAS 
criteria were not yet available.27,28 For this reason, 
the ESSG criteria were used as an inclusion crite-
ria in this registry. For the same reason, the 
BASRI for the evaluation of the evaluation of the 
structural damage was used instead of the 
mSASSS (modified Stoke Ankylosing Spondylitis 
Spinal Score).29,30 Finally, the radiographic inter-
pretation was performed only by the local reader 
who was trained for the evaluation of X-rays. On 
the other hand, one of the most important 
strengths of our work is that this is the first study, 
to our knowledge, that evaluates the impact of 
psoriasis as the first symptom in the prognosis of 
SpA patients with a large number of patients.

In conclusion, our results suggest that an early 
onset of psoriasis is associated with the clinical 

phenotype and with a more frequent diagnosis of 
PsA rather than AS.
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