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The Performance of Psoriatic Arthritis Screening
Questionnaires in Patients with Psoriasis
To the Editor:
Several screening questionnaires have been developed to identify patients
with psoriatic arthritis (PsA) in the psoriasis population in dermatology and
general practice settings1,2,3,4,5. However, the diagnosis of PsA using these
questionnaires is a topic for debate, partly because of disease heterogeneity,
and the complications from inconsistent performance results6,7,8,9. 
      We aimed to evaluate the performance of the Psoriatic Arthritis
Screening and Evaluation tool (PASE)1,2, the Psoriasis Epidemiology
Screening Tool (PEST)2, the Toronto Psoriatic Arthritis Screen 2 (ToPAS
2)3, and the Early Arthritis for Psoriatic Patients (EARP)4 questionnaires in
diagnosing PsA and to test the performance of the CONTEST questionnaire5
compared to the other existing tools.
      Patients with psoriasis from the dermatology and combined rheuma-
tology-dermatology clinics in one medical center completed the PASE,
ToPAS 2, PEST, and EARP questionnaires in random sequence prior to
rheumatologic evaluation. The PASE, ToPAS 2, PEST, and EARP question-
naires were translated from English to Hebrew by a professional translator
after the appropriate institutions gave approval to use these questionnaires.
The study was approved by the Ethics Board of The Lady Davis Carmel
Medical Center in Haifa, Israel (0044-11-CMC). 
      A composite score was calculated by abstracting the score of each
discriminatory item from the original tools that constitute the CONTEST
questionnaire, because at the study start the CONTEST questionnaire had
not been developed yet. Patients were assessed by a rheumatologist who
was blinded to questionnaire results, and the diagnosis of PsA was deter-
mined according to the ClASsification for Psoriatic ARthritis (CASPAR)
criteria10.
      The diagnostic accuracy of the questionnaires was assessed by calcu-
lating the receiver-operating characteristics (ROC) curves. The association
between the questionnaires’ performance and sex, level of education, family
history of inflammatory arthritis, and systemic therapy was assessed with
the t test and Mann-Whitney U test or the ANOVA and Kruskal-Wallis test
as appropriate.
      From a total of 212 patients with psoriasis screened for inclusion, 208
patients who completed all the questionnaires were included in the study:

93 recruited from the combined rheumatology-dermatology clinic and 115
recruited from the primary care dermatology clinic. Of the 208 patients, 108
met the CASPAR criteria: 89 from the combined clinic and 19 from the
dermatology clinic. 
      There was no significant difference in age, sex, level of education, type
of psoriasis, family history of psoriasis or inflammatory arthritis, and
rheumatoid factor positivity between the CASPAR-positive and
CASPAR-negative groups. Patients with PsA had a higher C-reactive protein
(67.34% vs 6.25%, p < 0.001) and were more likely to be treated with
systemic therapy. 
      The area under the ROC curve (AUC) of all questionnaires was similar
(Table 1 and Figure 1), with PEST being slightly higher, and yielding a
positive predictive value of 94.4% and a negative predictive value of 80.9%. 
      The sensitivities of PASE, ToPAS 2, PEST, EARP, and CONTEST were
57.9%, 60%, 79.4%, 78.0%, and 70%, respectively. The specificities were
93%, 93.2%, 94.9%, 91.8%, and 91%, respectively. When the cutoff point
for the PASE questionnaire was changed from 47 to 34, the sensitivity and
specificity changed to 76.6% and 81.0%, respectively. 
      There was no correlation between the performance of the questionnaires
and age, sex, education level, or family history of inflammatory arthritis.
Older patients had higher scores on the ToPAS 2 questionnaire, with no
clinical relevance. CASPAR-positive patients who received systemic therapy
obtained significantly higher scores on the PASE, PEST, EARP, and
CONTEST questionnaires (PASE p = 0.03, PEST p = 0.003, EARP p = 0.01,
CONTEST p < 0.0001), but not on the ToPAS 2 questionnaire (p = 0.51). 
      This study is the first, to our knowledge, to present the data on all
available screening questionnaires proposed and used in PsA including the
CONTEST questionnaire. The CONTEST questionnaire had no additive
diagnostic value to the other screening questionnaires, of which PEST had
the highest sensitivity and specificity. The low sensitivity of ToPAS 2
compared to the other tools evaluated in the study was surprising in view of
the questions and images depicting joint inflammation and dactylitis that
should have increased its sensitivity. 
      We found a correlation between the use of systemic therapy and higher
questionnaire scores. However, whether this suggests a correlation between
disease severity and the scores or a confounder by severity is yet to be deter-
mined. Other confounders such as age, sex, family history of arthritis, and
level of education had no effect of the performance of the questionnaires. 
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Table 1. Comparison of PASE, PEST, TOPAS, EARP, and CONTEST questionnaires.*

Variables                                      PASE               p              ToPAS 2           p               PEST              p               EARP               p              CONTEST          p

Area under the ROC 
curve ± SE                          0.86 ± 0.025    < 0.0001    0.88 ± 0.034  < 0.0001    0.92 ± 0.021   < 0.0001   0.89 ± 0.024    < 0.0001      0.87 ± 0.025   < 0.0001

Sensitivity, %                                57.9                                    60.0                                 79.4                                 78.0                                     70.0                 
Specificity, %                               93.0                                    93.2                                 94.9                                 91.8                                     91.0                 
Positive predictive value, %         89.9                                    84.4                                 94.4                                 91.3                                     89.3                 
Negative predictive value, %       67.4                                    79.1                                 80.9                                 79.6                                     74.0                 
Age ≤ 55 yrs                          34.64 ± 18.21       0.06         5.07 ± 2.89       0.03        2.00 ± 1.82       0.29        2.99 ± 3.07        0.21           2.82 ± 2.34        0.43
Age > 55 yrs                         39.37 ± 17.50                       6.27 ± 2.83                      2.26 ± 1.67                      3.54 ± 3.10                          3.02 ± 2.14           
Male                                      35.88 ± 17.71       0.47         5.52 ± 2.90       0.60         2.11 ± 1.73       0.98        2.93 ± 3.01        0.19          3.02 ± 2.26       0.56
Female                                  37.74 ± 18.20                       5.80 ± 2.93                      2.14 ± 1.77                      3.48 ± 3.13                          2.85 ± 2.23           
Education level                                                  0.41                                  0.18                                  0.08                                  0.23                                     0.33

College or university         37.29 ± 18.07                       5.82 ± 3.25                      2.06 ± 1.84                      3.28 ± 3.13                          2.98 ± 2.42           
12 yrs                                 37.67 ± 17.14                       6.11 ± 2.67                      2.44 ± 1.66                      3.52 ± 2.83                          3.07 ± 2.01           
< 12 yrs                              34.74 ± 19.73                       4.77 ± 2.34                      1.62 ± 1.58                      2.62 ± 3.47                          2.43 ± 2.19           

Family history of arthritis     39.55 ± 20.10       0.50         5.45 ± 2.32       0.55        2.22 ± 1.74       0.69        3.63 ± 3.25        0.54           3.30 ± 2.27        0.04
Systemic therapy**               49.92 ± 15.88       0.03         8.35 ± 1.61       0.51        3.72 ± 1.05      0.003       5.85 ± 2.37        0.01           4.47 ± 1.90    < 0.0001

* Using the cutoff points of 47 for PASE, 8 for ToPAS 2, 3 for PEST, 3 for EARP, and 4 for the CONTEST. ** Only for CASPAR-positive patients. Values are
mean ± SE unless otherwise specified. ROC: receiver-operating characteristics (curves); SE: standard error; PASE: Psoriatic Arthritis Screening and Evaluation
tool; PEST:  the Psoriasis Epidemiology Screening Tool; ToPAS 2: the Toronto Psoriatic Arthritis Screen 2; EARP: Early Arthritis for Psoriatic Patients;
CASPAR: ClASsification for Psoriatic ARthritis criteria.
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      Certain limitations of our study must be taken into consideration. Patients
with mild psoriasis might have not been referred to a dermatology clinic, so
the results of the performance of the questionnaires do not include this entire
segment of the psoriasis population. Another limitation is the relatively small
sample size. Moreover, because the CONTEST score was abstracted and not
completed directly upon filling the form, the comparison of the CONTEST
to the other existing questionnaires should be done with caution.
      Our results indicate the ability of the screening questionnaires to exclude
PsA in patients with psoriasis. However, they cannot serve as substitutes for
clinical diagnosis, with the PEST questionnaire having the best tradeoff for
PsA screening in a psoriasis population in the current study in primary and
tertiary dermatology clinics.
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Figure 1. ROC curves for the 5 questionnaires. Cutoff points used for the questionnaires were 47 for PASE,
8 for ToPAS 2, 3 for PEST, 3 for EARP, and 4 for the CONTEST. ROC: receiver-operating characteristics
(curves); PASE: Psoriatic Arthritis Screening and Evaluation tool; PEST: the Psoriasis Epidemiology
Screening Tool; ToPAS 2: the Toronto Psoriatic Arthritis Screen 2; EARP: Early Arthritis for Psoriatic Patients.
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