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Psoriasis seems often underdiagnosed R

in patient with axial spondyloarthritis

Angelique Rondags'’, Laura van Marle?, Barbara Horvéth?, Freke R. Wink?, Suzanne Arends' and
Anneke Spoorenberg'-

Abstract

Background Axial spondyloarthritis (axSpA) is known to be associated with several extra-skeletal manifestations
(ESM), including the inflammatory skin disease psoriasis. It is important to recognize and diagnose psoriasis timely
in axSpA in order to provide optimal treatment and outcome for both axSpA and psoriasis.

Methods In this observational study, all patients from the Dutch Groningen Leeuwarden Axial Spondyloarthritis
(GLAS) cohort included before June 2016 were sent a questionnaire with self-screening psoriasis questions including
prototypical color pictures.

Results Of the 592 questionnaires sent, 448 (75.7%) were eligible for analysis. Of these 448 respondents, 58 (13%) had
a positive self-screening for psoriasis symptoms, currently or in the past. In 28 (48%) of 58 patients, psoriasis diagno-
sis could be verified by medical records, resulting in a psoriasis prevalence rate of 6.3%. In comparison with patients
with a confirmed psoriasis diagnosis, patients reporting psoriasis symptoms without a verified diagnosis mentioned
more mild than moderate-severe psoriasis symptoms (25% vs. 3%, p=0.02), and their psoriasis lesions were less often
located on the torso area (3% vs. 18%, p=0.04), the intergluteal cleft (0% vs. 25%, p=0.02), and legs (7% vs. 43%,
p<0.01). Of the 31 axSpA patients who reported currently active psoriasis, 74% had only mild psoriasis symptoms.
Conclusions Especially mild psoriasis seems often underdiagnosed in patients with axSpA using a patient ques-

tionnaire with prototypical pictures of psoriasis lesions. This questionnaire could be beneficial in tracing patients
with undiagnosed psoriasis in daily clinical practice. As a next step, further validation of this questionnaire is needed.

Key messages

« Psoriasis seems to be underdiagnosed in axSpA patients, although psoriasis, which is an extra-skeletal manifestation
(ESM) of axSpA, may contribute to the diagnosis and to the pharmacological treatment decision of axSpA.

» A patient self-reported questionnaire with prototypical pictures to recognize psoriasis symptoms could be beneficial
in tracing undiagnosed psoriasis.
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Introduction

Prior research has indicated that several extra-skeletal
manifestations (ESM), including psoriasis, commonly
occur in axial spondyloarthritis (axSpA) and are there-
fore part of the Assessment of Spondyloarthritis Interna-
tional Society (ASAS) criteria for axSpA since 2009 [1].
Besides psoriasis, ESM include inflammatory bowel dis-
eases (IBD) such as Crohn’s disease, ulcerative colitis or
undifferentiated colitis, and anterior uveitis.

Psoriasis is one of the most prevalent chronic inflam-
matory skin diseases, with a worldwide prevalence
ranging from 0.1% in east Asia to 2.0% in Australia. For
Western Europe, including the Netherlands, this preva-
lence is nearly 2%, with no clear differences between men
and women [2]. Prevalence rates of psoriasis in axSpA
vary between 3.1 and 18.9%, depending on the geograph-
ical area and inclusion criteria of the axSpA cohorts, with
a pooled prevalence of around 10% and no significant dif-
ference between the axSpA subtypes: ankylosing spondy-
litis (AS) and non-radiographic (nr)-axSpA [3].

Psoriasis mostly presents as sharply demarcated, ery-
thematous, silver-white, frequently coarse scaling papules
and/or plaques, most commonly seen symmetrical on
the elbows and knees (plaque-type psoriasis). This type
is most reported in spondyloarthritis (SpA) [4]. How-
ever, other locations can be involved such as the scalp
(psoriasis capitis), body folds (psoriasis inversa), palms,
and soles which frequently include pustules (psoriasis
pustulosa palmoplantaris) and nails (nail psoriasis). The
diagnosis is usually made based on the typical clinical
findings. If the dermatologist doubts the diagnosis, a skin
biopsy can provide confirmation of the diagnosis. Treat-
ment modalities vary based on location and the extent
of psoriasis. These include topical therapies vitamin
D analogs, corticosteroids, calcineurin inhibitors, and
dithranol; phototherapy with ultraviolet A or B radiation;
and systemic treatment such as methotrexate, fumarates,
acitretin, and biological agents [5].

In the pathogenesis of both axSpA and psoriasis,
deregulation of classic inflammatory cytokines such as
interleukin (IL) 1, IL-12/23, IL-17, and IL-23 and tumor
necrosis factor alpha (TNFa) are observed. However,
how the immunological pathways including genetic
background interact in patients with both axSpA and
psoriasis still needs to be unraveled [6]. When a patient
suffers from both active psoriasis and axial inflammation,
systemic treatment usually concerns biologics instead of
the aforementioned systemic treatment modalities, since
these are not effective in axial inflammation. TNFa inhib-
itors or IL-17 antagonists are often the first choice since
they have proven to be effective in both diseases [7].

Although axSpA and psoriasis are associated, in daily
clinical practice awareness among treating physicians can
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still improve. Most rheumatologists ask for possible pso-
riatic skin involvement in patients suspected of axSpA
during the first outpatient visit. However, during follow-
up, they are not always aware of developing lesions and
might have difficulty recognizing more atypical lesions
[8]. Additionally, previous research has also shown that a
significant proportion of patients with psoriasis may not
seek medical attention and are unaware of the diagnosis
[9]. Alike, the average diagnostic delay between the onset
of axSpA symptoms and the axSpA diagnosis is 5-7 years
[10]. Since psoriasis is part of the SpA features, it will
contribute to adequate referral of patients suspected of
axSpA and the SpA diagnosis in general. Furthermore,
awareness of treating physicians, general practitioners,
and patients that axSpA and psoriasis are associated also
helps to provide for the most optimal treatment choices
for both diseases. Importantly, patient self-recognition
of signs and symptoms of psoriasis will help self-care
including earlier diagnosis.

Therefore, our main goal was to explore the self-
reported prevalence of psoriasis in the axSpA population
using a questionnaire with prototypical color pictures
and to compare this with the prevalence of a verified
diagnosis. Secondly, to explore if there are differences
in disease and patient characteristics between axSpA
patients with and without self-reported psoriasis includ-
ing with and without a verified psoriasis diagnosis.

Patients and methods

Study cohort

All patients from the Groningen Leeuwarden Axial Spon-
dyloartritis (GLAS) cohort included before June 2016,
were approached for this study. The GLAS cohort is an
on-going, longitudinal, prospective observational cohort
study which started in 2004. Clinical data and patient-
reported outcomes are collected during standardized
out-patient follow-up visits every 6 to 12 months. For
the present study, data from the cohort database were
used as described previously [11]. The GLAS cohort was
approved by the local ethics committees of the Medical
Center Leeuwarden (MCL) and the University Medi-
cal Center Groningen (UMCG). All patients provided
written informed consent according to the Declaration
of Helsinki, in which they also gave written permis-
sion to be approached (non-committal) for SpA-related
research. No additional informed consent was needed for
this study according to the local ethical committee.

Psoriasis questionnaire and verification of diagnosis

Patients were asked to fill in a questionnaire about sev-
eral skin diseases in axSpA and return it by post using
a stamped return envelope. After 3 weeks, a reminder
was sent to the non-respondents. Anonymous returns



Rondags et al. Arthritis Research & Therapy ~ (2023) 25:145

and largely incomplete answered questionnaires were
excluded.

The applied diagnostic psoriasis question “Do you have
psoriasis?” was supported with the following brief eluci-
dation: “Psoriasis is a skin disease in which red and scaly
patches develop on the body, especially on the elbows,
knees, and hairy head. The nails can also be affected,
and sometimes there are joint complaints” In addition,
to enable patients to self-assess the presence of psoriasis
more accurately, prototypical color pictures of psoriasis
lesions were added. Patients could reply with “no;” “yes,
in the past,” or “yes, currently” Both “yes, in the past” and
“yes, currently” were considered self-reported symptoms.
Subsequently, patients were asked whether they had
received a diagnosis, and if so, who made the diagnosis.

In patients who indicated having psoriasis symptoms, a
medical record check was done to verify previously diag-
nosed psoriasis. The diagnosis of psoriasis was consid-
ered valid if it was described in the medical record by a
dermatologist or rheumatologist.

For assessing the severity of psoriasis, a schematic
image of body surface area was used, answer options
were “mild,” “moderate;” “severe,” or “not currently active”
“Active” psoriasis was determined by those who selected
“yes, currently” to the first question minus those who
reported “yes, currently not active” to the severity ques-
tion. In an open-ended question, patients were asked to
name the location of the psoriasis skin lesions.

Statistical analysis

The prevalence rate of patient-reported psoriasis accord-
ing to the questionnaires and verified psoriasis diag-
nosis according to the clinical record were calculated.
Descriptive statistics were applied for all relevant vari-
ables; results were expressed as number of patients (%),
mean * standard deviation (SD), or median (interquartile
range [IQR]) for categorical, normally distributed, and
non-normally distributed data, respectively. Group com-
parison for patients with versus without self-reported
symptoms of psoriasis was done using the chi-square test
or Fisher’s exact test for categorical variables and Inde-
pendent Sample t-tests or Mann—Whitney U tests for
continuous variables. P-values <0.05 were considered as
statistically significant. Statistics were performed using
IBM SPSS 23.0 software for Windows (SPSS, Chicago, IL,
USA).

Results

Questionnaire response and patient characteristics

Of the 592 questionnaires sent, 471 (79.6%) were
returned, of which 448 (75.7%) were eligible for analy-
sis (Fig. 1). Of these, 341 (76.1%) were diagnosed with
AS, 90 (20.0%) with nr-axSpA and for 17 (3.8%) patients
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sub-classification data was missing. Mean + SD age of
the 448 included patients was 50.1+12.7 years, 64.1%
were male, median [IQR] SpA symptom duration was
21.0 [12.0-32.0] years, 78.5% were HLA-B27 positive
and mean Ankylosing Spondylitis Disease Activity Score
(ASDAS(Rp) was 2.2+1.0 (Table 1). The male—female
ratio between the 448 included and 147 excluded patients
was similar. The excluded patients were significantly
younger (43.3+13.6, p<0.001). All other patent axSpA
patient characteristics were similar in both groups.

Prevalence of axSpA patient self-reported psoriasis
symptoms and verified diagnosis

Of the 448 respondents, 58 (13.0%) had a positive self-
screening for psoriasis symptoms, currently or in the
past. In 28 (48.3%) patients, psoriasis diagnosis could be
verified by a medical record check. This results in a pso-
riasis prevalence rate between 6.3% (28/448) and 13.0%
(58/448) within the GLAS cohort. In the other 30 (51.7%)
patients with a positive self-screening for psoriasis, no
previous verified psoriasis diagnosis could be confirmed
by medical record check (Fig. 1).

Patient-reported severity and location of psoriasis
symptoms

Psoriasis symptoms, present at the time of the question-
naire response date, were reported by 31 of 58 (53%)
patients. Mild psoriasis symptoms were reported by 23
(74.2%), moderate by 6 (19.4%), and severe by 2 (6.5%)
patients. Legs (44%), head (41%), and arms (33%) were
the most frequently self-reported affected body sites. In
14 out of these 31 patients (45%), a diagnosis could not
be verified by checking clinical records. Of these, all but
one (93%) reported mild psoriasis symptoms. Only the
remaining patient reported moderate to severe psoriasis.
Head and arms were the most frequently affected body
sites among the 14 patients without a verified diagno-
sis, which was reported by 4 (29%) and 6 (43%) patients
respectively.

Differences in patient characteristics

Table 1 shows that axSpA patients with self-reported
psoriasis symptoms were more often male and had more
often a history of IBD than patients without self-reported
psoriasis symptoms (76% vs. 62% and 19% vs. 8.8%
resp., p<0.05). Furthermore, BMI was slightly but sig-
nificantly higher in the axSpA patients with self-reported
psoriasis (27.1 [25.3-30.1] vs. 26.1 [23.2-29.1], p<0.05).
The 28 patients with self-reported psoriasis (currently
or in the past) and a verified diagnosis (medical record
check) also reported significantly more moderate to
severe psoriasis symptoms than the 30 patients with a
positive self-screening and no verified diagnosis (25% vs.
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Sent questionnaires
n=>592
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A 4

Returned questionnaires
n=471(79.6%)

Not returned questionnaires
n=121(20.4%)

A 4

Eligible questionnaires for inclusion
n =448 (75.7%)

Excluded questionnaires
n=23(3.9%)
Anonymous return, n = 4

Missing data, n =19

\ 4

Self-reported symptoms of psoriasis
n=>58(13.0%)

A 4

No self-reported symptoms of psoriasis
n =390 (87.0%)

With verified previous diagnosis
of psoriasis*
n =28 (48.3%)

Without verified previous diagnosis of
psoriasis*

n=30(51.7%)

Fig. 1 Questionnaire response and self-reported psoriasis symptoms and verified diagnosis. Asterisk (¥) symbol indicates the following: Statement
of confirmed psoriasis diagnosis made by dermatologist or rheumatologist in patient medical record

3.3%, p < 0.05). Psoriasis lesions located on the torso area,
intergluteal cleft and legs were reported more often by
the 28 patients with a confirmed diagnosis (18% vs. 3.3%,
25% vs. 0%, and 43% vs. 7%, resp., p < 0.05).

Discussion
In this cross-sectional study, the self-reported preva-
lence of psoriasis using a questionnaire with prototypi-
cal pictures of psoriasis was investigated in a multicenter
Dutch axSpA cohort in daily clinical practice. In total,
13% (58/448) of axSpA patients reported to have pso-
riasis symptoms, currently or in the past. In only about
half of these (n=28), patients’ diagnosis was confirmed
by a dermatologist or rheumatologist prior to this study,
indicating an overall cohort prevalence of psoriasis 6.3%,
which presumably means that psoriasis might have been
underdiagnosed in this population.

To the best of our knowledge, there is no previous
publication concerning the self-reporting prevalence of
psoriasis symptoms with prototypical pictures in axSpA.

One review from 2015 showed that the pooled prevalence
of psoriasis diagnosis, either self-reported or in medical
record by screening or interview, in patients with AS was
9.3% (95% confidence interval (CI) = 8.1-10.6%) [1]. This
is somewhat higher compared to the verified psoriasis
prevalence rate in the current study, which indicates the
potential value of this self-screening questionnaire tool,
creating awareness of present psoriasis in axSpA patients
which will help physicians to earlier recognize and diag-
nose psoriasis. Importantly, in our study, most patients
with currently active psoriasis symptoms but without a
verified diagnosis reported only mild symptoms which
may have contributed to the relatively low prevalence
rate. In addition, a physician may not appreciate the full
burden of disease and/or patients will not mention skin
symptoms unless specifically asked for [12]. This may
especially occur in the case of psoriasis symptoms in the
past and/or when having mild psoriasis symptoms. The
head was one of the most prevalent psoriasis locations
on the body indicated by patients reporting psoriasis
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Table 1 AxSpA characteristics of patients with and without self-reported psoriasis symptoms and with and without verified psoriasis

diagnosis
Total included  AxSpA patients AXSpA patients AXSpA patients with AXSpA patients with
axSpA patients without self-reported  with self-reported self-reported psoriasis  self-reported psoriasis
(n=448) psoriasis psoriasis with verified diagnosis  without verified

(n=390) (n=58) (n=28) diagnosis
(n=30)

Age (years) 522+128 50.1£12.7 522+128 493+13.0 550+£122

Sex (% male) 287 (64.1) 241 (62.3) 44 (75.9)* 19 (67.9) 25(83.3)

HLA-B27 + 339 (78.5) 294 (78.6) 43 (74.1) 19(73.1) 24 (82.8)

Smoking 289 (67.4) 248 (67.0) 38 (65.5) 18 (69.2) 20 (66.7)

BMI, at baseline (kg/mz) 263[23.4-29.1]  26.1[23.2-29.1] 27.1[25.3-30.1]% 27.9[26.2-30.1] 26.6 [25.2-29.5]

Duration of SpA 21.0[120-320] 22.0[12.0-32.8] 19.0 [9.0-33.0] 17.0 [6.0-29.0] 24.0[14.0-41.0]

symptoms? (years)

Age of onset SpA 249[19.5-33.11  24.5[19.0-32.3] 26.8[21.3-37.1] 29.5[23.3-35.5] 25.7 [20.0-37.9]

symptoms? (years)

Anti-TNF history 252 (56.3) 212 (54.8) 37(63.8) 18 (64.3) 19 (63.3)

History of IBD 46 (10.3) 34 (8.8) 11 (19.0)* 4(14.3) 7(23.3)

History of peripheral 161 (38.6) 134 (37.4) 25 (43.1) 11 (42.3) 14 (46.7)

arthritis

History of uveitis® 134 (29.9) 118 (30.5) 17 (29.3) 4(14.3) 4(13.3)

History of enthesitis 89 (20.0) 79 (20.6) 8(13.8) 5(17.9 10(33.3)

History of dactylitis 30(6.8) 24 (6.2) 6(10.3) 4(14.3) 2(6.7)

ASDASzp 22+10 22+10 20+10 1.9+09 21410

BASDAI 37+£22 37122 37422 35422 38122

CRP 3[2-6] 3[2-6] 2.0[1.0-5.0]* 20[1.2-33] 2.0[1.0-6.1]

ASQoL 4.5 [1-9] 441-9] 56[13-9.0] 3.8[1.8-9.3] 7.0[1.8-8.6]

Values are presented as the number of patients (%), mean +SD or median [interquartile range]

" Comparison is significant, p-value (< 0.05)

47.5-10% missing data

without verified diagnosis. In axSpA, plaques psoriasis
is most often reported therefore psoriasis located on the
head may have been missed more easily by the rheuma-
tologists [4]. Previous longitudinal analyses of axSpA
patients within the OASIS cohort and our GLAS cohort
showed associations of diagnosed ESM including pso-
riasis with worse QoL, which underlines the clinical rel-
evance of not missing the psoriasis diagnosis.

Previously, a validation study of the self-reporting ques-
tion “Have you had or do you have psoriasis” in a general
Norwegian population and found an estimated sensitiv-
ity of 56% (95% CI = 44—68%), specificity of 99% (95%
CI = 98-99%), positive predictive value of 78% (95% CI
= 69-85%), and negative predictive value of 96% (95% CI
= 94-98%) using skin examination by dermatologist in
case of active psoriasis symptoms and medical record or
previous skin biopsy verification in case of currently inac-
tive psoriasis as golden standard. The positive predictive
value increased from 78 to 84% if the psoriasis question
was combined with the additional question “Have you
been diagnosed with psoriasis by a dermatologist?” [13].

We believe that adding a brief informative description and
especially prototypical color pictures of different types of
psoriasis lesions (as used in the current study) will con-
tribute to even higher validation outcomes [14, 15].

Interestingly, patients with self-reported psoriasis were
more often male than patients without self-reported pso-
riasis. One previous study in the general population also
reported that in patients with undiagnosed psoriasis,
there was a trend towards male sex [12].

Another notable result is that a history of IBD was
more common among patients with self-reported pso-
riasis. AxSpA, IBD, and psoriasis are all so-called
immune-mediated inflammatory diseases (IMID). IMID
is a concept of a group of prevalent diseases that share
an imbalance in inflammatory pathways central to their
pathogenesis. Multiple studies have indicated that multi-
ple IMID may co-exist in the same patient, which is not
inexplicable regarding the theory of a shared deregula-
tion of certain inflammatory pathways [16].

Strengths of this study are the well-defined cohort
with a large amount of standardized data and a
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high questionnaire response rate in comparison to
other studies. A limitation of this study is that it was
restricted to information from questionnaires, however,
verified by medical records. To determine the clinical
value of our psoriasis screening questionnaire with pro-
totypical questions a validation study including clinical
consultation by a dermatologist is needed.

In conclusion, this study indicates that a self-reported
questionnaire with prototypical pictures of psoriasis
symptoms could be beneficial in tracing axSpA patients
with undiagnosed psoriasis. We recommend that physi-
cians as well as axSpA patients should be made aware of
(developing) psoriasis during the course of their disease.

Abbreviations
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TNFa Tumor necrosis factor alpha

GLAS Groningen Leeuwarden Axial Spondyloarthritis cohort
MCL Medical Center Leeuwarden

UMCG University Medical Center Groningen

) Standard deviation

IQR Interquartile range

ASDASqgp  Ankylosing Spondylitis Disease Activity Score

cl Confidence interval

IMID Immune-mediated inflammatory diseases

Acknowledgements
None.

Authors’ contributions

AR—Data curation, Conceptualization, Formal analysis, Investigation, Methodol-
ogy, Writing—original draft. Lv.M.—Data curation, Formal analysis, Investigation,
Writing—original draft. BH—Conceptualization, Supervison, Writing—review
and editing. FR.W.—Data curation, Writing—review and editing. S.A—Data
curation, Conceptualization, Formal analysis, Methodology, Supervison, Writ-
ing—review and editing. A.S.—Conceptualization, Methodology, Supervison,
Writing—review and editing. All authors reviewed the manuscript.

Authors’information

A.R—MD, PhD, Resident Dermatology, University Medical Center Groningen.
Lv.M.—Medical Student at the University of Groningen, Groningen, The
Netherlands.

B.H—MD, PhD, Dermatologist, Professor in Dermatology, Department of
Dermatology, University of Groningen, University Medical Center Groningen,
Groningen, The Netherlands.

FR.W.—MD, Rheumatologist, Department of Rheumatology, Medical Center
Leeuwarden, Leeuwarden, The Netherlands.

S.A—PhD, Epidemiologist, Department of Rheumatology and Clinical Immu-
nology, University Medical Center Groningen, Groningen, The Netherlands.
AS.—MD, PhD, Rheumatologist, Department of Rheumatology and Clinical
Immunology, University Medical Center Groningen, Groningen, The Netherlands.

Funding
None.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Page 6 of 7

Declarations

Ethics approval and consent to participate

The GLAS cohort was approved by the local ethics committees of the Medical
Center Leeuwarden (MCL) and the University Medical Center Groningen (UMCG).
All patients provided written informed consent according to the Declaration
of Helsinki, in which they also gave written permission to be approached
(non-committal) for SpA-related research.

No additional informed consent was needed for this study according to the
local ethical committee.

Consent for publication
Not applicable.

Competing interests

A.R—Declarations of interest: none.

L.v.M.—Declarations of interest: none.

B.H—Declarations of interest: B. Horvath reports fees from Janssen-Cilag (Advi-
sory Boards, Educational grants, Consultations, Investigator Initiative Studies),
AbbVie (Advisory Boards, Educational grants, Consultations, Investigator Initiative
Studies), Novartis Pharma (Advisory Boards, Consultations, Investigator Initiative
Studies), UCB Pharma (Advisory Boards, Consultations), Leo Pharma (Consulta-
tions), Solenne B.V. (Investigator Initiative Studies), Celgene (Consultations, Investi-
gator Initiative Studies), Akari therapeutics (Consultations, Investigator Initiative
Studies), Philips (Consultation), Roche (Consultation), Regeneron (Consultation)
and Sanofi (Consultation), which fees were paid to the institution.
F.R.W.—Declarations of interest: none.

S.A—Declarations of interest: none.

AS.—Declarations of interest: A. Spoorenberg reports fees from AbbVie (Advi-
sory Boards, Educational grants, Consultations), Novartis Pharma (Advisory
Boards, Consultations, Investigator Initiative Studies), Pfizer (Advisory Boards,
Consultations, Investigator Initiative Studies), UCB Pharma (Advisory Boards,
Consultations), which fees were paid to the institution.

Author details

'Department of Dermatology, University of Groningen, University Medical
Center Groningen, Groningen, The Netherlands. 2Departmem of Rheumatol-
ogy and Clinical Immunology, University of Groningen, University Medical
Center Groningen, Groningen, The Netherlands. 3Departmem of Rheumatol-
ogy, Medical Center Leeuwarden, Leeuwarden, The Netherlands.

Received: 9 July 2023 Accepted: 18 July 2023
Published online: 09 August 2023

References

1. Stolwijk C,Van Tubergen A, Castillo-Ortiz JD, et al. Prevalence of extra-
articular manifestations in patients with ankylosing spondylitis: a system-
atic review and meta-analysis. Ann Rheum Dis. 2015;74(1):65-73. https://
doi.org/10.1136/annrheumdis-2013-203582.

2. Parisi R, Iskandar lyk, Kontopantelis E, et al. National, regional, and world-
wide epidemiology of psoriasis: systematic analysis and modelling study.
BMJ. 2020;369:m1590. https://doi.org/10.1136/bmj.m1590.

3. DeWinter JJ,Van Mens LJ, Van Der Heijde D, et al. Prevalence of periph-
eral and extra-articular disease in ankylosing spondylitis versus non-
radiographic axial spondyloarthritis: a meta-analysis. Arthritis Res Ther.
2016;18:196. https://doi.org/10.1186/513075-016-1093-z.

4. Roure F, Elhai M, Burki V, et al. Prevalence and clinical characteristics of
psoriasis in spondyloarthritis: a descriptive analysis of 275 patients. Clin
Exp Rheumatol. 2016;34(1):82-7.

5. Boehncke Wh, Mp S. Psoriasis Lancet. 2015;386(9997):983-94. https.//doi.
0rg/10.1016/50140-6736(14)61909-7.

6. Michelena X, Poddubnyy D, Marzo-Ortega H. Axial psoriatic arthritis: a
distinct clinical entity in search of a definition. Rheum Dis Clin North Am.
2020;46(2):327-41. https://doi.org/10.1016/j.rdc.2020.01.009.

7. Callhoff J, Sieper J, Weil3 A, et al. Efficacy of TNFa blockers in patients with
ankylosing spondylitis and non-radiographic axial spondyloarthritis: a
meta-analysis. Ann Rheum Dis. 2015;74(6):1241-8. https://doi.org/10.
1136/annrheumdis-2014-205322.


https://doi.org/10.1136/annrheumdis-2013-203582
https://doi.org/10.1136/annrheumdis-2013-203582
https://doi.org/10.1136/bmj.m1590
https://doi.org/10.1186/s13075-016-1093-z
https://doi.org/10.1016/S0140-6736(14)61909-7
https://doi.org/10.1016/S0140-6736(14)61909-7
https://doi.org/10.1016/j.rdc.2020.01.009
https://doi.org/10.1136/annrheumdis-2014-205322
https://doi.org/10.1136/annrheumdis-2014-205322

Rondags et al. Arthritis Research & Therapy

(2023) 25:145

Cobo-IbéafezT, Villaverde V, Seoane-Mato D, et al. Multidisciplinary
dermatology-rheumatology management for patients with moderate-to-
severe psoriasis and psoriatic arthritis: a systematic review. Rheumatol Int.
2016;36(2):221-9. https://doi.org/10.1007/500296-015-3377-z.

Kurd SK, Gelfand JM. The prevalence of previously diagnosed and undiag-
nosed psoriasis in US adults: results from NHANES 2003-2004 [published
correction appears in J Am Acad Dermatol. 2009;61(3):507]. J Am Acad
Dermatol. 2009;60(2):218-224. https://doi.org/10.1016/}jaad.2008.09.022.
Magrey MN, Danve AS, Ermann J, et al. Recognizing axial spondyloar-
thritis: a guide for primary care. Mayo Clin Proc. 2020;95(11):2499-508.
https://doi.org/10.1016/j.mayocp.2020.02.007.

. Rondags A, Arends S, Wink FR, et al. High prevalence of hidradenitis

suppurativa symptoms in axial spondyloarthritis patients: a possible new
extra-articular manifestation. Semin Arthritis Rheum. 2019;48(4):611-7.
https://doi.org/10.1016/j.semarthrit.2018.03.010.

Merola JF, Qureshi A, Husni ME. Underdiagnosed and undertreated pso-
riasis: nuances of treating psoriasis affecting the scalp, face, intertriginous
areas, genitals, hands, feet, and nails. Dermatol Ther. 2018;31(3):e12589.
https://doi.org/10.1111/dth.12589.

Modalsli EH, Snekvik I, Asvold BO, et al. Validity of self-reported psoriasis
in a general population: the HUNT study. Norway J Invest Dermatol.
2016;136(1):323-5. https://doi.org/10.1038/JID.2015.386.

Essers |, Ramiro S, Stolwijk C, et al. A. Do extra-articular manifestations
influence outcome in ankylosing spondylitis? 12-year results from OASIS.
Clin Exp Rheumatol. 2016;34(2):214-21.

van der Meer R, Arends S, Kruidhof S, et al. Extraskeletal manifestations

in axial spondyloarthritis are associated with worse clinical outcomes
despite the use of tumor necrosis factor inhibitor therapy. J Rheumatol.
2022;49(2):157-64. https://doi.org/10.3899/jrheum.210308.

El-Gabalawy H, Guenther LC, Bernstein CN. Epidemiology of immune-
mediated inflammatory diseases: incidence, prevalence, natural history,
and comorbidities. J Rheumatol Suppl. 2010;85:2—10. https://doi.org/10.
3899/jrheum.091461.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 7 of 7

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1007/s00296-015-3377-z
https://doi.org/10.1016/j.jaad.2008.09.022
https://doi.org/10.1016/j.mayocp.2020.02.007
https://doi.org/10.1016/j.semarthrit.2018.03.010
https://doi.org/10.1111/dth.12589
https://doi.org/10.1038/JID.2015.386
https://doi.org/10.3899/jrheum.210308
https://doi.org/10.3899/jrheum.091461
https://doi.org/10.3899/jrheum.091461

	Psoriasis seems often underdiagnosed in patient with axial spondyloarthritis
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Key messages 
	Introduction
	Patients and methods
	Study cohort
	Psoriasis questionnaire and verification of diagnosis
	Statistical analysis

	Results
	Questionnaire response and patient characteristics
	Prevalence of axSpA patient self-reported psoriasis symptoms and verified diagnosis
	Patient-reported severity and location of psoriasis symptoms
	Differences in patient characteristics

	Discussion
	Acknowledgements
	References


