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Background: Previously identified risk factors for psoriatic arthritis (PsA); nail dystrophy 
and scalp lesions are highly prevalent in patients with moderate-to-severe psoriasis. 
Therefore, these variables may not be useful as predictors for PsA in this population.
Objective: We assessed the predictive value of demographic and clinical characteristics for 
development of PsA in a cohort of patients with moderate-to-severe psoriasis, currently 
treated with biologics. Furthermore, we reported the incidence of new-onset PsA in this 
population and described the characteristics of patients that developed PsA during biologic 
treatment.
Methods: Demographics and treatment characteristics of psoriasis patients currently using 
biologic therapy were extracted from the BioCAPTURE database (n=427). Poisson regres-
sion was used to calculate incidence rates. Multivariable logistic regression was performed to 
identify factors independently associated with PsA onset. Patient and treatment character-
istics of patients that developed PsA during biologic treatment were described.
Results: The incidence of PsA was 1.0 (95% CI 0.8–1.2) per 100 psoriasis-years. Except for 
a lower risk for PsA in male gender (OR 0.58, 95% CI 0.34–0.98, p-value 0.04), no clinical 
factors were significantly associated with an altered risk of developing PsA. During biologic 
therapy, 32 patients (9.4%) newly developed PsA. In this group, 53.8% had PASI<5 at PsA 
diagnosis. The incidence rate of PsA was 1.6 (95% CI 1.1–2.2) per 100 years on biologic 
therapy.
Conclusion: Clinical risk factors might be inaccurate to predict PsA onset in patients with 
moderate-to-severe psoriasis on biologics. Even with low disease activity, psoriasis patients 
on biologics are still prone to develop PsA.
Keywords: psoriasis, psoriatic arthritis, risk factors, biologic therapy, phenotype, 
localization

Introduction
Psoriatic arthritis (PsA) is strongly associated with cutaneous psoriasis; about 25% 
of the patients with moderate-to-severe psoriasis will eventually develop PsA 
compared to 16% of the patients with mild disease.1 It is of clinical importance 
to diagnose PsA as early as possible, to prevent irreversible damage of the joints 
and loss of function.2 Dermatologists play a key role in the detection of joint 
involvement, and in order to facilitate the screening for PsA, various studies have 
identified clinical factors such as nail dystrophy and scalp lesions to be associated 
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with PsA onset.3 However, since nail psoriasis is also 
associated with higher psoriasis disease severity,4 nail 
psoriasis may not be suitable as a predictor for PsA in a 
population of patients with severe psoriasis.

Systemic therapies may reduce the occurrence of PsA 
in psoriasis patients.5 Especially biologic therapies could 
theoretically mask or delay PsA onset. However, despite 
receiving biologic therapy, psoriasis patients are still prone 
to develop PsA.6–8 Currently, there is a lack of data 
regarding the demographics and treatment characteristics 
of patients that develop PsA while receiving biologic ther-
apy in the treatment of psoriasis. Knowledge of these 
factors might prove useful in future research in this spe-
cific population.

In this study, we assessed the predictive value of 
demographic and clinical factors for the onset of PsA in 
a daily practice cohort of patients with moderate-to-severe 
psoriasis, currently receiving biologic therapy. 
Furthermore, we tried to provide insight in the character-
istics of psoriasis patients that developed PsA during 
biologic treatment as well as report the incidence rate of 
new-onset PsA in our cohort of psoriasis patients on bio-
logic therapy.

Methods
The BioCAPTURE Registry
In this prospective cohort study, all adult patients with a 
history of plaque psoriasis that were enrolled in the pro-
spective BioCAPTURE (Continuous Assessment of 
Psoriasis Treatment Use Registry with Biologics) registry-
9,10 and had been treated with biologic therapy at the 
Radboud university medical center (Radboudumc) before 
May 1, 2018 were included. All patients had one or more 
treatment episodes with TNF-α inhibitors (adalimumab, 
etanercept, infliximab), an IL-12/IL-23 inhibitor (ustekinu-
mab), IL-17 inhibitors (brodalumab, ixekizumab, secuki-
numab) or an IL-23 inhibitor (guselkumab). Some patients 
underwent treatment with the currently withdrawn drugs 
alefacept (T-cell CD2 receptor blocker) or efalizumab 
(monoclonal IgG1antibody against CD11a) in their medi-
cal history. A total of 427 patients were included.

Data Collection
Data were collected from the BioCAPTURE database 
from May 1, 2005 until May 1, 2018. Baseline character-
istics extracted from the registry were sex, age, dates of 
psoriasis onset and start of biologic therapy, PsA diagnosis 

(as confirmed by a rheumatologist), family history of 
psoriasis (both first and second degree), first PASI 
(Psoriasis Area and Severity Index) score that was mea-
sured in the Radboudumc, Body Mass Index (BMI), and 
historic psoriasis phenotypes and localizations. For all 
patients, data on psoriasis phenotypes and localizations 
were collected until either data lock or loss to follow up 
occurred. Psoriasis phenotypes were subdivided in plaque, 
guttate, pustular and erythrodermic psoriasis. The presence 
of these phenotypes was noted if they appeared at some 
point during follow-up, not exclusively presenting as the 
main phenotype. Specific psoriasis localizations and types 
were recorded: scalp lesions, nail psoriasis, inverse psor-
iasis (including intergluteal and perianal lesions, and 
lesions in the axilla, groin and inframammary folds), and 
palmoplantar psoriasis.

In patients with a rheumatologist-confirmed diagnosis 
of PsA, the following additional data were collected: date 
of PsA diagnosis, type of articular involvement at diag-
nosis (first presentation), PASI score at PsA diagnosis 
(allowing a timeframe of 3 months prior to 6 weeks 
after PsA diagnosis), and prior and current use of biolo-
gics. Additionally, a distinction was made between psor-
iasis phenotypes and localizations that presented either 
prior, or subsequent to PsA onset. Types of articular 
involvement at PsA diagnosis were classified by a resi-
dent rheumatologist using the classification by Moll and 
Wright, into the following subgroups: distal interphalan-
geal (DIP) arthritis, arthritis mutilans, polyarthritis, 
asymmetrical oligoarthritis and spondylitis.11 In patients 
with a history of biologic therapy prior to PsA onset, the 
exact number of patient-years “on drug” was calculated, 
accepting a treatment interruption with a maximum of 90 
days.

Statistical Analysis
Descriptive statistics using standard parameters were used 
to display patient and treatment characteristics. The inci-
dence rate of PsA expressed as new cases per 100 psor-
iasis-years was calculated using Poisson regression. Since 
the onset of cutaneous and musculoskeletal symptoms 
could be overlapping in patients that were diagnosed 
with psoriasis and PsA within the same year, the determi-
nation of the chronological course of events would most 
likely be arbitrary. Therefore, this group was excluded in 
calculating percentages/incidence rates of new-onset PsA 
in psoriasis patients at risk.
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Part 1: Assessing the Predictive Value of 
Psoriasis Phenotype and Localizations For 
PsA in Patients with Moderate-To-Severe 
Psoriasis from the BioCAPTURE Cohort
Based on the absence or presence of PsA, patients were 
divided into two groups: patients with cutaneous psor-
iasis only (PsO-group) or with concomitant PsA 
(PsoPsA-group). In the PsoPsA-group in our primary 
analysis, only the patients with data available on psor-
iasis phenotype and localization that presented prior to 
PsA onset were included. For comparisons, Pearson X2 
tests or Fisher’s exact tests were performed for catego-
rical variables. Continuous variables were first checked 
for normality, after which independent sample t-tests 
were performed for parametric, and Mann–Whitney U- 
tests for nonparametric data, respectively. Only the vari-
ables of interest with a p-value <0.20 were selected to 
be incorporated in a logistic regression analysis using 
the enter method, in order to identify factors associated 
with PsA onset.

In order to detect possible bias due to missing values or 
selection, two sensitivity analyses were performed by 
repeating the abovementioned procedures. For the first 
sensitivity analysis, all patients with PsA, even if psoriasis 
phenotypes or localizations presenting prior to PsA diag-
nosis were unknown, were included in the PsoPsA-group. 
Furthermore, all psoriasis phenotypes and localizations 
that had ever presented prior to data lock were included, 
instead of only including the characteristics that mani-
fested prior to PsA onset only. For the second sensitivity 
analysis, also patients with musculoskeletal complaints 
suspected for PsA were included in the PsoPsA-group, as 
well as all psoriasis phenotypes and localizations that had 
ever presented prior to data lock.

Part 2: Focusing on the Patients with PsA 
Onset During Biologic Therapy
The incidence rate of PsA expressed as new cases per 100 
patient-years on biologic therapy was calculated using in 
Poisson regression, in which the time on biologic therapy 
was calculated from the administration of the first biologic 
until data lock or end of follow-up (not corrected for 
temporary interruptions of biologic therapies).

The level of statistical significance was set at P < 0.05. 
All statistical analyses were performed using SPSS 
(Version 25.0, Armonk, NY: IBM Corp).

Results
In our daily practice cohort of psoriasis patients on biologic 
therapy, 117 patients (27.4%) had rheumatologist-confirmed 
PsA. In this group, 4 (3.4%) patients had developed PsA 
prior to the onset of cutaneous symptoms, and 13 (11.1%) 
patients were diagnosed with both disease entities within 
the same year. For the entire cohort, the incidence of PsA 
was 1.0 case (95% CI 0.8–1.2) per 100 psoriasis-years.

Part 1: Association between Psoriasis 
Phenotype and Localization and PsA in 
Patients with Moderate-to-Severe 
Psoriasis
Figure 1 depicts the inclusion and exclusion of patients 
with psoriasis and, if applicable, PsA. Out of all 427 
psoriasis patients that were treated at the Radboudumc 
and included in BioCAPTURE, 70 patients with PsA 
(PsoPsA-group A) and 288 patients with cutaneous psor-
iasis only (PsO-group) were included in our primary ana-
lysis. Baseline patient characteristics are presented in 
Table 1. Of the 69 patients that were initially excluded, 
47 patients had PsA, but data on psoriasis phenotype or 
localization prior to PsA onset were not available, or PsA 
developed prior to or simultaneously with psoriasis. 
(PsoPsA-group B). Twenty-two patients were excluded 
due to a clinically suspected yet not rheumatologist-con-
firmed diagnosis of PsA (PsoPsA-group C). PsoPsA-group 
B and C were excluded from the primary analysis, but 
included in the sensitivity analyses.

Male gender was more prevalent in the PsO group 
(63.9%), compared to PsoPsA-group A (51.4%) with a 
nearly statistically significant difference (p=0.06). Mean 
age at psoriasis onset and age at the initiation of biologic 
therapy were comparable. The distribution of phenotypes 
and psoriasis localizations was similar in both groups, with 
only inverse psoriasis showing a trend towards an inversed 
relationship with the onset of PsA (p=0.06). Scalp and nail 
psoriasis had a high prevalence in both PsO (97.2% and 
81.9%, respectively) and PsA groups (95.7% and 78.6%, 
respectively). The prevalence of scalp and nail psoriasis 
was not significantly different between both groups.

Gender and inverse psoriasis were incorporated in a 
multivariable logistic regression model. Male gender was 
the only factor that showed a significant, negative associa-
tion with the onset of PsA (Odds ratio (OR) 0.58, 95% CI 
0.34–0.98, p-value 0.04). Inverse psoriasis (OR 0.61, 95% 
CI 0.36–1.05, p-value 0.07) proved nearly significant.
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In sensitivity analyses, all phenotypes and localizations 
of psoriasis that had ever presented prior to data lock or 
end of follow up were included. In the first sensitivity 
analysis, all 117 patients with PsA were included 
(PsoPsA-group AB, Figure 1). Univariable and multivari-
able analyses for the PsO-group vs PsoPsA-group AB 
were repeated. Gender, BMI and inverse psoriasis were 
included in the multivariable model. Male gender (OR 
0.65, 95% CI 0.41–1.01, p-value 0.06) and inverse psor-
iasis (OR 0.67 95% CI 0.43–1.06, p-value 0.09) proved 
nearly significant in logistic regression. In the second 
sensitivity analysis, the 22 patients with an unknown PsA 
status were also included in the PsA group (N= 139, 

PsoPsA-group AB + PsoPsA-group C). Gender, age at 
psoriasis diagnosis, BMI and inverse psoriasis were 
included in the multivariable model. Male gender (OR 
0.64, 95% CI 0.42–0.97, p-value 0.04) and inverse psor-
iasis (OR 0.64, 95% CI 0.42-0.98, p-value 0.04) proved a 
significant, negative association with having a diagnosis 
of PsA.

Part 2: Development of New-Onset PsA 
During Biologic Therapy
Thirty-two patients (27.4%) developed PsA during biologic 
therapy. Patient and treatment characteristics of this group are 

427 
Psoriasis patients included in 
BioCAPTURE Radboudumc

228 patients with cutaneous 
psoriasis only
(PsO-group)

117 patients with cutaneous 
psoriasis and confirmed PsA

(PsoPsA-group AB)

70 patients with data available 
on phenotype and localization 

of psoriasis both prior and 
subsequent to PsA diagnosis

(PsoPsA-group A) 

47 patients with no data 
available on phenotype and

localization of psoriasis prior to
PsA diagnosis

(PsoPsA-group B) *

22 patients with a suspected
yet not rheumatologist

confirmed diagnosis of PsA 
(PsoPsA-group C)

Figure 1 Flow chart of the inclusion and exclusion for primary and sub-analysis in part 1 of the study, of patients with psoriasis and, if applicable, PsA. * PsOPsA-group B also 
includes patients who developed PsA prior to or simultaneously with psoriasis.
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depicted in Table 2. Of all psoriasis patients without PsA when 
starting biologics, 9.4% developed PsA during biologic ther-
apy. We found an incidence rate of 1.6 new cases of PsA (95% 
CI 1.1–2.2) per 100 years on biologic therapy.

In patients that developed PsA despite biologic therapy, the 
mean PASI score around the time of PsA diagnosis was 6.6 ± 
6.6. Fourteen patients (53.8%) had a PASI score <5 around 
PsA diagnosis, and 8 patients (30.8%) had a PASI score <3. 
Most patients (67.9%) presented with asymmetrical oligoar-
thritis at the time of diagnosis, and had one or more treatment 
episodes with adalimumab or etanercept prior to diagnosis. 
Fourteen patients (44%) were on adalimumab therapy when 
PsA was diagnosed, which is in line with the proportion of 
patients that had been treated with adalimumab (59%). The 
total number of patient-years “on drug” per patient ranged 
from 0.21 to 9.74 years, with a median of 2.64 years. Year of 
PsA diagnosis ranged from 2004 to 2018.

Discussion
In this observational study on a daily practice cohort of 
patients with moderate-to-severe psoriasis treated with 

biologic therapy, the incidence rate of PsA was 1.0 (95% 
CI 0.8–1.2) per 100 psoriasis-years. Male gender was 
associated with a lower risk of developing PsA when 
compared to female gender. Inverse psoriasis showed a 
trend towards significance for a lower risk of PsA onset, 
and was significantly associated with a lower risk of hav-
ing PsA in one sensitivity analysis. None of the other 
psoriasis phenotypes and localizations, regardless whether 
they presented prior to PsA onset or not, were significantly 
associated with an altered risk of PsA in the multivariable 
analyses. Furthermore, in our cohort of psoriasis patients 
on biologic therapy, 9.4% of the patients at risk (without a 
prior history of PsA) developed PsA during biologic treat-
ment. The incidence rate of PsA was 1.6 (95% CI 1.1–2.2) 
per 100 years on biologic therapy. In this group, PsA even 
developed in psoriasis patients with low psoriasis activity 
on biologic therapy; 53.8% had a PASI < 5 around the 
time of PsA diagnosis.

In our study population, due to the high prevalence of 
psoriatic nail changes and scalp lesions in both patient 
groups with and without PsA, these factors could not 

Table 1 Socio-Demographic and Clinical Characteristics in Patients with Only Psoriasis (PsO-Group) and Psoriasis with Confirmed 
Psoriatic Arthritis (PsoPsA Group A)

PsO-Group PsoPsA-Group A P-value

(n=288) (n=70)

Gender (male) 184 (63.9%) 36 (51.4%) 0.06a

Age (years) 53.1 ± 13.8 56.5 ± 14.0 0.06b

Average duration of psoriasis (years) 28.6 ± 13.3 31.3 12.0 0.05c

Mean age at psoriasis diagnosis (years) 24.5 ± 13.0 25.2 ± 14.5 0.95c

Mean age at PsA diagnosis (years) n/a 45.9 ± 13.7 n/a

Mean age at start biologic therapy (years) 45.1 ± 13.0 47.0 ± 12.9 0.27b

Mean psoriasis duration at start biologic therapy (years) 20.6 ± 12.5 21.9 ± 10.7 0.21c

Family history of psoriasis (yes) 145 (50.3%) 39 (55.7%) 0.42a

First PASI score in Radboudumc 12.8 ± 7.1 14.2 ± 8.3 0.19c

BMI (kg/m2) 28.4 ± 6.2d 28.6 (4.7)e 0.33c

Psoriasis phenotypes (multiple options)

Plaque 288 (100%) 70 (100%)
Guttate 136 (47.2%) 29 (41.4%) 0.38a

Pustular 19 (6.6%) 4 (5.7%) > 0.99a

Erythrodermic 14 (4.9%) 6 (8.6%) 0.25a

Topographic psoriasis localizations (multiple options)

Scalp lesions 280 (97.2%) 67 (95.7%) 0.51a

Inverse 191 (66.3%) 39 (55.7%) 0.10a

Palmoplantar 54 (18.8%) 11 (15.7%) 0.56a

Psoriatic nail changes 236 (81.9%) 55 (78.6%) 0.52a

Notes: Data are in N (%) or Mean ± SD. aPearson Chi-square test/Fisher’s exact test; bIndependent sample T-Test; cMann–Whitney U-test; d2 missing values; e1 missing 
value. 
Abbreviation: PASI, Psoriasis Area and Severity Index; BMI, body mass index.
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discriminate between patients at risk. It must be noted that 
these results are only generalizable in cohorts of patients 
with moderate-to-severe psoriasis that are treated with bio-
logical therapy. This is probably the reason why in contrast 
to our results, in a population-based prospective study by 
Wilson et al, scalp lesions (HR 3.89; 95% CI 2.18–6.94), 
nail dystrophy (HR 2.93; 95% CI 1.68–5.12) and interglu-
teal/perianal lesions (HR 2.35; 95% CI 1.32–4.19) were 
significantly associated with an increased risk of developing 
PsA.3 In looking for associations rather than predictors for 
PsA, several other studies performed in populations of psor-
iasis patients with a mean BSA>10% or PASI>10 also found 
a positive association or a higher prevalence of nail involve-
ment in concomitant PsA.12–17 These findings are supported 
by the growing evidence for an anatomical correlation 
between nail psoriasis and enthesitis of the DIP joints, as a 
manifestation of PsA.18,19 Besides a higher psoriasis 
severity,4 a longer duration of psoriatic skin lesions is also 
associated with a higher frequency in nail changes.20 The 
relatively long duration of disease could partly account for 
the high prevalence of nail changes in our population.20 

Likewise, this could also be the reason for the high preva-
lence of scalp lesions. Although scalp lesions are sometimes 
reported as more prevalent in patients with PsA,14,21 there is 
no consensus regarding the association between scalp 
lesions and PsA in literature, since both positive,3 negative17 

and no associations13,22 have been reported.
In our study, inverse psoriasis was significantly asso-

ciated with a lower risk of PsA when patients with a 
“suspected yet not rheumatologist-confirmed” diagnosis 
of PsA were included. However, only a trend towards 
significance was shown in our primary analysis. Since 
we used the umbrella term ‘inverse psoriasis’ instead of 
one of its subsets, we could not directly compare our 
results to others who reported on the relationship between 
subgroups of inverse psoriasis and PsA.14,17,23 No other 
psoriasis phenotypes were associated with PsA onset, 
which is in line with previous studies.24 In our present 

Table 2 Patient and Treatment Characteristics of Psoriasis 
Patients from the Radboudumc BioCAPTURE Cohort That 
Developed PsA During Biologic Therapy (n=32)

Gender (male) 15 (46.9%)

Age (years) 57.2 ± 14.1

Average duration of psoriasis (years) 29.6 ± 12.1
Mean age at psoriasis diagnosis (years) 27.6 ± 14.6

Mean age at start biologic therapy (years) 47.3 ± 12.4

Mean age at PsA diagnosis (years) 50.6 ± 13.0
Mean psoriasis duration at start biologic therapy 

(years)

19.7 ± 10.5

Mean psoriasis duration at PsA onset (years) 23.0 ± 11.1
Mean time between first biologic use and PsA 

onset (years)

3.3 ± 2.2

Mean PASI score at PsA diagnosis 6.6 ± 6.6; range 
0–31.6a

Type of articular involvement at PsA diagnosisb

DIP arthritis 0 (0%)

Arthritis mutilans 0 (0%)

Polyarthritis 9 (32.1%)
Asymmetrical oligoarthritis 19 (67.9%)

Spondylitis 0 (0%)

PsA diagnosed after/during first biologic 16 (50.0%)

PsA diagnosed after/during second biologic 10 (31.3%)

PsA diagnosed after/during third biologic 5 (15.6%)
PsA diagnosed after/during fourth biologic 1 (3.1%)

Number of patients on biologic treatment at time 
of PsA diagnosis

Adalimumab 14 (43.8%)

Etanercept 6 (18.8%)
Infliximab 3 (9.3%)

Ustekinumab 2 (6.3%)

Secukinumab 1 (3.1%)
Alefacept 1 (3.1%)

Efalizumab 1 (3.1%)

Biologic treatment temporarily interrupted 
(>90 days)

4 (12.5%)

Total number of years on biologics prior to PsA 
diagnosis (sum)

89.75

Mean number of years on biologics prior to PsA 

diagnosis

2.80 ± 2.01

Median number of years on biologics prior to 

PsA diagnosis

2.64 [2.99]

Minimum number of years on biologics prior to 

PsA diagnosis

0.21

Maximum number of years on biologics prior to 
PsA diagnosis

9.74

Mean number of years on biologic prior to PsA 
diagnosis

Adalimumab (n=19) 1.26 ± 1.10

Etanercept (n=16) 2.02 ± 1.49

(Continued)

Table 2 (Continued). 

Infliximab (n=5) 1.66 ± 0.62

Ustekinumab (n=6) 2.98 ± 2.53
Secukinumab (n=1) 0.33

Alefacept (n=3) 0.28 ± 0.12

Efalizumab (n=5) 1.21 ± 1.29

Notes: Data are in N (%), Mean ± SD, or Median [IQR] unless indicated otherwise; 
a6 missing values; b4 missing values.
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study, male gender was the only variable that was asso-
ciated with a lower risk of PsA in patients treated with 
biologics. Literature states that in the general population, 
the gender distribution in both psoriasis and psoriatic 
arthritis is balanced.25,26 It could be possible that gender 
would have some association in other cohorts of psoriasis 
patients on biologic therapy, as it has been suggested that 
due to a higher psoriatic disease severity amongst males, 
the use of biologics is higher in men.27,28

In this cohort of psoriasis patients on biologic therapy, 
9.4% of the patients at risk developed PsA despite using 
biologic therapy. Similar results were reported by 
Napolitano et al, who reported that 22 out of 327 (6.7%) 
patients with plaque psoriasis developed PsA while on 
biologic therapy.6 In the patients in our study that developed 
PsA despite being on biologic therapy, the mean duration of 
psoriasis prior to PsA onset was 23 years. This was rela-
tively long, since most psoriasis patients that develop PsA 
do so within 10 years following their psoriasis diagnosis.29 

Oligoarthritis was the most common manifestation pattern 
of PsA at diagnosis (67.9%), followed by polyarthritis 
(32.1%). In psoriasis patients not exclusively on biologic 
therapy, Eder et al reported similar results in a prospective 
cohort study in which they annually assessed symptoms of 
PsA (76.2% oligoarthritis vs 23.8% polyarthritis at PsA 
diagnosis [N=51]). In this study, patients were mainly 
recruited from phototherapy centers and through local 
advertisement. They reported an annual incidence rate of 
PsA of 2.7 per 100 psoriasis patients, which is relatively 
high compared to our findings in a hospital-based 
population.30 In a cross-sectional study by Haroon et al, 
29 psoriasis patients were newly diagnosed with PsA. 
Eleven of them (38%) were treated with biologic therapy 
at the moment of diagnosis. The percentage of patients with 
oligoarthritis and polyarthritis were both 31% at initial 
presentation. Contrary to our findings, seven patients 
(24%) had inflammatory axial disease.8 The imbalance of 
PsA manifestation pattern between different cohorts may be 
a result of differences regarding systemic agents used to 
treat psoriasis, or various screening methods for PsA (either 
repetitive or cross-sectional). Adequate psoriasis control 
does not guarantee adequate control of joint inflammation, 
as 53.8% of the patients in our study had a PASI <5, and 
30.8% had a PASI <3 at the time of PsA diagnosis.

One of the main limitations of this study is the possible 
underestimation of the presence of psoriasis localization or 
phenotype. As data on phenotypes and psoriasis localiza-
tion were derived from medical files, data could be lacking 

or not be detailed enough to subtract localizations. Despite 
thorough screening procedures, some patients with early 
symptoms of PsA might have been left unnoticed.

Our study points out that the potential of a clinical pre-
dictor for the onset of PsA greatly depends on the population 
that is observed. Clinicians should keep this in mind when 
referral to a rheumatologist is considered, given the risk of 
both under- and overdiagnosis, and the subsequent additional 
burden on the feasibility and costs of healthcare. On the other 
hand, we showed that patient characteristics in psoriasis 
patients that clinicians might associate with a lower risk of 
PsA, such as a relatively long disease duration, low disease 
activity, and even treatment with biologic therapy, are not in 
fact that reassuring after all. Although self-administered 
screening tools for PsA seem to have moderate accuracy,31 

implementation of questionnaire-based screening tools could 
increase the detection rate, and improve the recognition of 
PsA in dermatology clinics.

In conclusion, in this prospective cohort study on 
patients with moderate-to-severe psoriasis on biologic ther-
apy, psoriasis phenotypes and localizations were not clearly 
associated with the onset of PsA, in contrast to studies on 
less-selected psoriasis patients. Male gender was associated 
with a lower risk of developing PsA. In this group of 
patients with moderate-to-severe psoriasis, other biomar-
kers are therefore needed for PsA prediction. In our cohort 
of psoriasis patients at risk, 9.4% developed PsA during 
biologic treatment. Even though biologic therapy can 
potentially mask or delay the onset of PsA, psoriasis 
patients on biologic therapy are still at risk, and should be 
carefully screened for signs and symptoms of musculoske-
letal involvement.

Ethics Approval and Informed 
Consent
Data were extracted from the Continuous Assessment of 
Psoriasis Treatment Use Registry with Biologics 
(BioCAPTURE). The registry was approved by our regio-
nal medical ethics committee (CMO regio Arnhem- 
Nijmegen). Every patient provided written informed con-
sent to be included in the BioCAPTURE registry. Data 
from the BioCAPTURE are not freely available.

Disclosure
Marloes E van Muijen carries out clinical trials for Abbvie, 
Celgene, Janssen and Novartis, and has received a speaking fee 
from Janssen. All funding is not personal but goes to the 

Dovepress                                                                                                                                                     van Muijen et al

Psoriasis: Targets and Therapy 2020:10                                                                                    submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                          
35

http://www.dovepress.com
http://www.dovepress.com


independent Research Fund of the Department of 
Dermatology of the Radboud university medical center 
Nijmegen (Radboudumc), The Netherlands. Tamara W van 
Hal has acted as a paid speaker for Lily Eli and has received 
reimbursement for attending a symposium from UCB. Juul M 
P A van den Reek carries out clinical trials for AbbVie, Celgene 
and Janssen; has received speaking fees/attended advisory 
boards from AbbVie, BMS and Janssen and has received 
reimbursement for attending a symposium from Celgene and 
AbbVie. All funding is not personal but goes to the indepen-
dent research fund of the department of dermatology of 
Radboud university medical center Nijmegen (Radboudumc), 
the Netherlands. Elke M G J de Jong has received research 
grants for the independent research fund of the department of 
dermatology of the Radboud university medical center 
Nijmegen, the Netherlands from AbbVie, Pfizer, Novartis, 
Janssen Pharmaceuticals and Leo Pharma and has acted as 
consultant and/or paid speaker for and/or participated in 
research sponsored by companies that manufacture drugs 
used for the treatment of psoriasis including AbbVie, 
Janssen, Novartis, Lily, Celgene, Leo Pharma, UCB and 
Almirall. All funding is not personal but goes to the indepen-
dent research fund of the department of dermatology of 
Radboud university medical center Nijmegen (Radboudumc), 
the Netherlands. The authors report no other conflicts of inter-
est in this work.

References
1. Alinaghi F, Calov M, Kristensen LE, et al. Prevalence of psoriatic arthritis in 

patients with psoriasis: a systematic review and meta-analysis of observa-
tional and clinical studies. J Am Acad Dermatol. 2019;80(1):251–265.e219. 
doi:10.1016/j.jaad.2018.06.027

2. Haroon M, Gallagher P, FitzGerald O. Diagnostic delay of more than 6 
months contributes to poor radiographic and functional outcome in psoriatic 
arthritis. Ann Rheum Dis. 2015;74(6):1045–1050. doi:10.1136/annrheum-
dis-2013-204858

3. Wilson FC, Icen M, Crowson CS, McEvoy MT, Gabriel SE, Kremers 
HM. Incidence and clinical predictors of psoriatic arthritis in patients 
with psoriasis: a population-based study. Arthritis Rheum. 2009;61 
(2):233–239. doi:10.1002/art.24172

4. Augustin M, Reich K, Blome C, Schafer I, Laass A, Radtke MA. Nail 
psoriasis in Germany: epidemiology and burden of disease. Br J Dermatol. 
2010;163(3):580–585. doi:10.1111/j.1365-2133.2010.09831.x

5. Solmaz D, Ehlebracht A, Karsh J, Bakirci S, McGonagle D, Aydin SZ. 
Evidence that systemic therapies for psoriasis may reduce psoriatic 
arthritis occurrence. Clin Exp Rheumatol. 2019.

6. Napolitano M, Balato N, Caso F, et al. Paradoxical onset of psoriatic arthritis 
during treatment with biologic agents for plaque psoriasis: a combined 
dermatology and rheumatology clinical study. Clin Exp Rheumatol. 
2017;35(1):137–140.

7. Mease PJ, Gladman DD, Papp KA, et al. Prevalence of rheumatologist- 
diagnosed psoriatic arthritis in patients with psoriasis in European/North 
American dermatology clinics. J Am Acad Dermatol. 2013;69(5):729–735. 
doi:10.1016/j.jaad.2013.07.023

8. Haroon M, Kirby B, FitzGerald O. High prevalence of psoriatic 
arthritis in patients with severe psoriasis with suboptimal perfor-
mance of screening questionnaires. Ann Rheum Dis. 2013;72 
(5):736–740. doi:10.1136/annrheumdis-2012-201706

9. Zweegers J, van den Reek JM, van de Kerkhof PC, et al. Comparing 
treatment goals for psoriasis with treatment decisions in daily prac-
tice: results from a prospective cohort of patients with psoriasis 
treated with biologics: bioCAPTURE. Br J Dermatol. 2014;171 
(5):1091–1098. doi:10.1111/bjd.13137

10. van den Reek J, Seyger MMB, van Lumig PPM, et al. The journey of 
adult psoriasis patients towards biologics: past and present - Results 
from the BioCAPTURE registry. J Eur Acad Dermatol Venereol. 
2018;32(4):615–623. doi:10.1111/jdv.14684

11. Moll JM, Wright V. Psoriatic arthritis. Semin Arthritis Rheum. 2015;3 
(1):55–78.

12. Truong B, Rich-Garg N, Ehst BD, et al. Demographics, clinical 
disease characteristics, and quality of life in a large cohort of psor-
iasis patients with and without psoriatic arthritis. Clin Cosmet 
Investig Dermatol. 2015;8:563–569.

13. Langenbruch A, Radtke MA, Krensel M, Jacobi A, Reich K, 
Augustin M. Nail involvement as a predictor of concomitant psoriatic 
arthritis in patients with psoriasis. Br J Dermatol. 2014;171(5):1123– 
1128. doi:10.1111/bjd.13272

14. Takata T, Takahashi A, Taniguchi Y, Terada Y, Sano S. Detection of 
asymptomatic enthesitis in psoriasis patients: an onset of psoriatic arthri-
tis? J Dermatol. 2016;43(6):650–654. doi:10.1111/1346-8138.13212

15. Jamshidi F, Bouzari N, Seirafi H, Farnaghi F, Firooz A. The preva-
lence of psoriatic arthritis in psoriatic patients in Tehran, Iran. Arch 
Iran Med. 2008;11(2):162–165.

16. Reich K, Kruger K, Mossner R, Augustin M. Epidemiology and 
clinical pattern of psoriatic arthritis in Germany: a prospective inter-
disciplinary epidemiological study of 1511 patients with plaque-type 
psoriasis. Br J Dermatol. 2009;160(5):1040–1047. doi:10.1111/ 
j.1365-2133.2008.09023.x

17. Spelman L, Su JC, Fernandez-Penas P, et al. Frequency of undiag-
nosed psoriatic arthritis among psoriasis patients in Australian der-
matology practice. J Eur Acad Dermatol Venereol. 2015;29 
(11):2184–2191. doi:10.1111/jdv.13210

18. Klaassen KM, Ploegmakers MJ, van de Kerkhof PC, Klein WM, Pasch 
MC. Subclinical enthesitis in nail psoriasis patients: a case-control study. 
Journal der Deutschen Dermatologischen Gesellschaft = Journal of the 
German Society of Dermatology: JDDG. 2017;15(4):405–412.

19. Krajewska-Wlodarczyk M, Owczarczyk-Saczonek A, Placek W, 
Wojtkiewicz M, Wiktorowicz A, Wojtkiewicz J. Distal interphalan-
geal joint extensor tendon enthesopathy in patients with nail psor-
iasis. Sci Rep. 2019;9(1):3628. doi:10.1038/s41598-019-39985-7

20. de Jong EM, Seegers BA, Gulinck MK, Boezeman JB, van de 
Kerkhof PC. Psoriasis of the nails associated with disability in a 
large number of patients: results of a recent interview with 1728 
patients. Dermatology (Basel, Switzerland). 1996;193(4):300–303. 
doi:10.1159/000246274

21. Yang Q, Qu L, Tian H, et al. Prevalence and characteristics of psoriatic 
arthritis in Chinese patients with psoriasis. J Eur Acad Dermatol Venereol. 
2011;25(12):1409–1414. doi:10.1111/j.1468-3083.2011.03985.x

22. Love TJ, Gudjonsson JE, Valdimarsson H, Gudbjornsson B. Psoriatic 
arthritis and onycholysis – results from the cross-sectional Reykjavik 
psoriatic arthritis study. J Rheumatol. 2012;39(7):1441–1444. doi:10. 
3899/jrheum.111298

23. Larsabal M, Ly S, Sbidian E, et al. GENIPSO: a French prospective 
study assessing instantaneous prevalence, clinical features and impact 
on quality of life of genital psoriasis among patients consulting for 
psoriasis. Br J Dermatol. 2018.

24. Rouzaud M, Sevrain M, Villani AP, et al. Is there a psoriasis skin 
phenotype associated with psoriatic arthritis? Systematic literature 
review. J Eur Acad Dermatol Venereol. 2014;28(Suppl 5):17–26. 
doi:10.1111/jdv.12562

van Muijen et al                                                                                                                                                      Dovepress

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                                    

Psoriasis: Targets and Therapy 2020:10 36

https://doi.org/10.1016/j.jaad.2018.06.027
https://doi.org/10.1136/annrheumdis-2013-204858
https://doi.org/10.1136/annrheumdis-2013-204858
https://doi.org/10.1002/art.24172
https://doi.org/10.1111/j.1365-2133.2010.09831.x
https://doi.org/10.1016/j.jaad.2013.07.023
https://doi.org/10.1136/annrheumdis-2012-201706
https://doi.org/10.1111/bjd.13137
https://doi.org/10.1111/jdv.14684
https://doi.org/10.1111/bjd.13272
https://doi.org/10.1111/1346-8138.13212
https://doi.org/10.1111/j.1365-2133.2008.09023.x
https://doi.org/10.1111/j.1365-2133.2008.09023.x
https://doi.org/10.1111/jdv.13210
https://doi.org/10.1038/s41598-019-39985-7
https://doi.org/10.1159/000246274
https://doi.org/10.1111/j.1468-3083.2011.03985.x
https://doi.org/10.3899/jrheum.111298
https://doi.org/10.3899/jrheum.111298
https://doi.org/10.1111/jdv.12562
http://www.dovepress.com
http://www.dovepress.com


25. Parisi R, Symmons DP, Griffiths CE, Ashcroft DM. Global epide-
miology of psoriasis: a systematic review of incidence and preva-
lence. J Invest Dermatol. 2013;133(2):377–385. doi:10.1038/jid.20 
12.339

26. Brockbank J, Gladman D. Diagnosis and management of psoriatic 
arthritis. Drugs. 2002;62(17):2447–2457. doi:10.2165/00003495-200 
262170-00004

27. Hagg D, Eriksson M, Sundstrom A, Schmitt-Egenolf M. The higher 
proportion of men with psoriasis treated with biologics may be 
explained by more severe disease in men. PLoS One. 2013;8(5): 
e63619. doi:10.1371/journal.pone.0063619

28. Lesuis N, Befrits R, Nyberg F, van Vollenhoven RF. Gender and the 
treatment of immune-mediated chronic inflammatory diseases: rheu-
matoid arthritis, inflammatory bowel disease and psoriasis: an obser-
vational study. BMC Med. 2012;10:82.

29. Tillett W, Charlton R, Nightingale A, et al. Interval between onset of 
psoriasis and psoriatic arthritis comparing the UK Clinical Practice 
Research Datalink with a hospital-based cohort. Rheumatology 
(Oxford, England). 2017;56(12):2109–2113. doi:10.1093/rheumatol-
ogy/kex323

30. Eder L, Haddad A, Rosen CF, et al. The incidence and risk factors for 
psoriatic arthritis in patients with psoriasis: a prospective cohort 
study. Arthritis Rheumatol. 2016;68(4):915–923. doi:10.1002/art.39 
494

31. Iragorri N, Hazlewood G, Manns B, Danthurebandara V, Spackman 
E. Psoriatic arthritis screening: a systematic review and meta-analy-
sis. Rheumatology (Oxford, England). 2019;58(4):692–707. doi:10.10 
93/rheumatology/key314

Psoriasis: Targets and Therapy                                                                                                          Dovepress 

Publish your work in this journal 
Psoriasis: Targets and Therapy is international, peer-reviewed, open 
access journal focusing on psoriasis, nail psoriasis, psoriatic arthritis 
and related conditions, identification of therapeutic targets and the 

optimal use of integrated treatment interventions to achieve 
improved outcomes and quality of life. Visit http://www.dovepress. 
com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: http://www.dovepress.com/psoriasis-targets-and-therapy-journal

Dovepress                                                                                                                                                     van Muijen et al

Psoriasis: Targets and Therapy 2020:10                                                                                    submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                          
37

https://doi.org/10.1038/jid.2012.339
https://doi.org/10.1038/jid.2012.339
https://doi.org/10.2165/00003495-200262170-00004
https://doi.org/10.2165/00003495-200262170-00004
https://doi.org/10.1371/journal.pone.0063619
https://doi.org/10.1093/rheumatology/kex323
https://doi.org/10.1093/rheumatology/kex323
https://doi.org/10.1002/art.39494
https://doi.org/10.1002/art.39494
https://doi.org/10.1093/rheumatology/key314
https://doi.org/10.1093/rheumatology/key314
http://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
http://www.dovepress.com
http://www.dovepress.com

	Introduction
	Methods
	The BioCAPTURE Registry
	Data Collection
	Statistical Analysis
	Part 1: Assessing the Predictive Value of Psoriasis Phenotype and Localizations For PsA in Patients with Moderate-To-Severe Psoriasis from the BioCAPTURE Cohort
	Part 2: Focusing on the Patients with PsA Onset During Biologic Therapy

	Results
	Part 1: Association between Psoriasis Phenotype and Localization and PsA in Patients with Moderate-to-Severe Psoriasis
	Part 2: Development of New-Onset PsA During Biologic Therapy

	Discussion
	Ethics Approval and Informed Consent
	Disclosure
	References

