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Serum Calprotectin: Could it be a Biomarker for Disease Activity and 

Radiological Severity in Psoriatic Arthritis Patients under  

Biological Therapy? 

Abstract  

Background: Psoriatic arthritis (PsA) is a chronic inflammatory arthropathy that 
gradually damages joints leading to joint deformities and long-term disability. The 
pathogenesis of PsA involves immune-mediated chronic inflammation caused by a 
combination of risk factors that trigger antigen-presenting cells (APCs), which 
stimulate activation of cytotoxic T lymphocytes through Toll-like receptor 2 
pathways. Released cytokines by APCs activate T helper 1 and T helper 17 
responses that release proinflammatory cytokines, causing tissue damage. 
Calprotectin (S100A8/A9) (CLP) acts as a proinflammatory factor of innate 
immunity, which mediates neutrophil, monocyte, and macrophage recruitment to 
inflamed sites, thus contributing to chronic inflammatory conditions. 
Musculoskeletal ultrasound (US) is a sensitive radiological technique that helps in 
the evaluation of both structural and inflammatory changes. Aim of the work: To 
evaluate whether serum CLP could reflect disease activity and pathological 
findings detected by musculoskeletal ultrasound in PsA patients receiving 
biological therapy. Patients and Methods: There were 120 participants in this 
cohort study: 60 patients with PsA receiving biological therapy for more than three 
months and 60 healthy controls. The Disease Activity in Psoriatic Arthritis 
(DAPSA) and the Psoriasis Area and Severity Index (PASI) were used to assess 
PsA patients. A human CLP ELISA kit was used to measure serum CLP. 
Musculoskeletal ultrasound was performed on the dominant site using the 
PsASon13 composite score to evaluate inflammatory and structural changes. 

Results: The median age of PsA patients was 35 years, and 68.3% of them were 
female. The PsASon13 imaging score had a median (IQR) of 7.0 (3.0–14.0). 
Median  serum CLP levels were significantly increased in patients compared to 
controls (1468.4 vs 1169.7 ng/mL, p<0.001). ESR levels also revealed a significant 
difference across groups. DAPSA and PsASon13 scores showed a strong positive 
correlation and both were significantly correlated with serum CLP (p<0.001). 
PASI scores were moderately correlated with DAPSA and PsASon13. ROC curve 
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analysis of serum CLP showed 73.3% sensitivity and 81.7% specificity in 
differentiating PsA patients from controls at an optimal cut-off value of 1285 
ng/mL,. 

Conclusions: Serum CLP is strongly associated with clinical disease activity and 
ultrasound findings in PsA. It may serve as a valuable biomarker for disease 
monitoring in patients undergoing biologic therapy. 

Keywords: Psoriatic arthritis, serum calprotectin, DAPSA score, SON13 
imaging score, PASI score, US 

 

1. Introduction  

Psoriatic arthritis (PsA) is a chronic immune-mediated inflammatory arthropathy 
combined with psoriasis. PsA’s primary musculoskeletal presentations include 
peripheral arthritis, enthesitis, spondylitis, and dactylitis. In addition to cutaneous 
involvement, PsA may present systemically with nail disease, uveitis, and 
inflammatory bowel disease (IBD). [1] 

Globally, PsA affects about 0.13% of the general population and up to 22% of 
adults with psoriasis. PsA causes gradual joint damage that ends with joint 
deformities and long-term disability. [2,3] 

The pathogenesis of PsA is determined by both genetic and environmental factors. 
The environment, such as infections, mechanical stress, or obesity, starts the 
disease pathology by triggering antigen-presenting cells (APCs) like macrophages, 
dendritic cells, and monocytes activating cytotoxic T lymphocytes (CD8+ T cells) 
through Toll-like receptor 2 (TLR2) pathways. [4] 

Released cytokines by APCs activate T helper 1 (Th1) response through 
interleukin 12 (IL-12) and interferon α (IFNα), and Th17 response through IL-23, 
transforming growth factor ß (TGFß), IL-6, and IL-1β. Subsequently, Th1 and 
Th17 responses release proinflammatory cytokines, including IFN-γ, tumor 
necrosis factor α (TNFα), IL17, IL22, IL26, and chemokine ligand 20 (CCL20). 
These cytokines recruit more immune cells, sustaining chronic inflammation and 
causing tissue damage in the joints, entheses, bone, and skin. [1] 
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The diversity in the clinical presentation of PsA often delays diagnosis and 
complicates disease assessment. Identifying reliable biomarkers to aid diagnosis 
and evaluate disease activity remains a major research focus. Calprotectin (CLP), a 
promising candidate, has attracted considerable attention. [5] 

CLP is a heterodimeric complex that comprises two myeloid-related protein 
(MRP) subunits, MRP8 and MRP14, and is one of the S100 protein family 
members, S100A8/S100A9. [6] 

CLP acts by calcium- and zinc-binding as a proinflammatory element of innate 
immunity secreted by activated phagocytes. CLP exerts various intracellular and 
extracellular biological effects. TLR4 and receptors for advanced glycation end 
products (RAGE) are the primary CLP receptors, which, upon binding together, 
trigger intracellular signaling pathways leading to nuclear translocation of Myeloid 
Differentiation Primary Response Gene 88 (MyD88) and nuclear factor-κB (NF-
κB) into the nucleus leading to induction of IL-6, IL-8, IL-23, and TNF-α genes 
among other pro-inflammatory cytokines. [6,7] Additionally, CLP exerts 
antimicrobial activity by sequestering zinc and manganese (nutritional immunity) 
[8] and promotes leukocyte recruitment to inflamed tissues through chemotaxis, 
thereby amplifying chronic inflammation. [9] 

CLP is abundant in different body fluids, including serum, synovial fluid, saliva, 
urine, and stool. Although fecal CLP is a well-established marker of inflammation 
in chronic IBD, serum calprotectin has recently gained attention. Studies have 
demonstrated that serum CLP levels are associated with disease activity in various 
autoimmune inflammatory diseases, including rheumatoid arthritis and axial 
spondyloarthritis. [10,11] 

Musculoskeletal ultrasound (US) is a non-invasive, sensitive radiological tool that 
can detect synovial inflammation, enthesitis, tenosynovitis, and bone erosions. It is 
valuable in assessing both structural and inflammatory changes and is sensitive to 
treatment effects, making it a useful complement to physical evaluation and 
laboratory tests.[12] 

The current study intended to assess serum CLP levels in PsA patients and to 
investigate their association with clinical disease activity and pathological 
abnormalities detected by musculoskeletal ultrasonography. 

1

2

5

9

9

21

25

31

Page 9 of 26 - Integrity Submission Submission ID trn:oid:::1:3413093903

Page 9 of 26 - Integrity Submission Submission ID trn:oid:::1:3413093903



 
2.Patients and methods 

Study ethics and design: A convenient sample of  PSA patients from Kafrelsheikh 
University Hospital's rheumatology department's outpatient clinic participated in 
this cohort study, with ethical approval number KFSIRB 200-251. All participants 
received an explanation of the methods and study details, and prior to their 
enrollment in the study, their informed consent was obtained.  

 Sampling and study participants 

The Sample Size Calculator (web) [13]  was utilized to determine the sample size. 

The criteria used for sample size calculation were as follows: 

- The expected sensitivity of CLP at distinguishing PsA patients from controls is 
98.0%, and the expected specificity is 86.7%. 

- Precision of 10% 
- Alpha error 5% (95% confidence level)  
- Based on the  previously mentioned criteria, a minimum sample size of 119 

participants  was needed. 
A total of 120 participants were  included in this study and divided into two groups 
: 60 PsA patients receiving biological therapy for longer than three months and 60 
healthy controls of the same age and gender . All PsA patients were diagnosed 
according to CASPAR classification criteria.[14] 

Exclusion criteria:  
All patients with rheumatic, autoimmune, inflammatory, or other dermatological 
conditions were not included. Patients with infectious diseases or malignancies 
were also excluded. Newly diagnosed patients and those on biologics for less than 
3 months were also excluded. 
Study procedure  

All patients were subjected to a complete medical history, including age, residence, 
lifestyle, special habits (e.g., smoking), disease onset, course, duration, current 
biological therapy, and other comorbidities.   

 Each patient underwent a detailed systemic and rheumatological examination. The 
Disease Activity Assessment in Psoriatic Arthritis (DAPSA score) was used to 
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assess joint disease activity [15].Patients were classified as remission (REM), low 
disease activity (LDA), moderate disease activity (MDA), and high disease activity 
(HDA),   cut-off values of ≤4 for REM, >4 and ≤14 for LDA, >14 and ≤28 for 
MDA, and >28 for HDA. 

Moreover, skin disease activity was evaluated using the Psoriasis Area and 
Severity Index (PASI score) [16]. Psoriasis severity was categorized into  
 severe (PASI >12), moderate (PASI 7-12), and mild (PASI <7). [17] Clinical 
evaluation, blood samples for estimation of serum CLP  biomarker, and  
Ultrasound Assessment were performed at the same time.   

Biomarkers Estimation  

Serum separator tubes were used to collect venous blood samples from each 
participant under sterile circumstances. The samples were centrifuged at 1000 x g 
for 20 minutes. Separated serum samples were kept at -80°C for subsequent use.  

Sandwich ELISA  KIT (ELK Biotech, Cat. ELK4602) was used to quantify human 
serum CLP  (S100A8/S100A9 heterodimer) with high specificity and no cross-
reactivity with analogs. The procedure was performed according to the 
manufacturer’s protocol. In short , microtiter plates pre-coated with anti-human 
CLP antibody were loaded with standards and samples. Bound CLP was detected 
using a biotin-conjugated anti-CLP antibody, followed by avidin–HRP. After 
washing, the TMB substrate was added, producing a color change proportional to 
CLP concentration. The reaction was stopped with H₂SO₄, and the absorbance was 
measured at 450 ± 10 nm. The concentration of human serum CLP in the samples 
was then calculated by comparing the OD of the samples with the standard using 
the standard curve.                     

  Ultrasound Assessment: 

Sonographic evaluations were carried out by a skilled musculoskeletal radiologist 
who was unaware of the laboratory and clinical data of the study population to 
ensure objectivity. Scores were obtained after performing high-resolution 
musculoskeletal ultrasound (MSUS) using an ultrasound machine (Philips, EPIQ 
7G US machine), equipped with a 5-18 MHZ linear probe on the dominant site. GS 
synovial and PD signal scores and any other findings were recorded according to 
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the ultrasound composite score (PsASon13) for assessing inflammatory and 
structural lesions in PsA [18]. 

Statistical analysis  
SPSS v22.0 (IBM) was used to analyze  data [19]. The Kolmogorov-Smirnov test 
assessed normality. Comparisons used the Mann-Whitney U test. Spearman’s ρ 
assessed correlations. ROC analysis evaluated serum CLP performance.  

1. RESULTS 

This study included 60 patients with PsA and 60 age- and sex-matched healthy 
controls. Among the PsA patients, females presented 68.3%, with a median age of 
35 (Table 1). The median disease duration was 66 months for skin involvement 
and 24 months for joint involvement. A positive family history of PsA was 
reported in 30% of patients, while 13.3% had a family history of other 
rheumatological diseases. The dominant arthritis pattern was polyarticular in 
43.3%, followed by oligoarticular (31.7%), distal interphalangeal involvement 
(20%), axial disease (3.3%), and arthritis mutilans (1.7%). Regarding disease 
activity scores, the median PASI and DAPSA scores were 5.2 and 12.2, 
respectively. Nearly half of the patients (46.7%) had mild skin involvement, while 
26.7% had moderate and severe skin involvement, as assessed by the PASI score. 
Based on the DAPSA score, 50% of patients had low disease activity, 33.3% had 
moderate activity, 11% were in remission, and only 5% had high disease activity. 
The median (IQR) SON13 imaging score was 7.0 (3.0–14.0), ranging from 0 to 24. 
Regarding treatment, 54 patients (90%) received methotrexate, 66.7% were on 
adalimumab, and 34.3% on secukinumab (Table 2). The median serum CLP levels 
were 1468.4 ng/mL in patients and 1169.7 ng/mL in controls, showing a highly 
significant difference (p ≤ 0.001). A significant difference in ESR was also found 
between patients and controls (p = 0.005), while the difference in CRP levels was 
not statistically significant (Table 3). A strong positive correlation was observed 
between DAPSA score and SON13 imaging score (rho = 0.915, p < 0.001), and 
both were significantly correlated with serum CLP (rho = 0.691 and 0.800, 
respectively; p < 0.001). PASI score was moderately correlated with DAPSA (rho 
= 0.494) and SON13 (rho = 0.435) scores (p < 0.001) and showed weaker 
correlations with ESR and CRP. Joint disease duration was weakly but 
significantly correlated with ESR (rho = 0.343, p = 0.007). No significant 
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correlations were found between skin disease duration and inflammatory markers 
or activity scores (Table 4). The optimal cut-off value of serum CLP for 
distinguishing PsA patients from controls was 1285 ng/mL, with a specificity of 
81.7% and sensitivity of 73.3%, as determined by ROC analysis (Figure 1, Table 
5). 

 

2. DISCUSSION 
 

Both skin and musculoskeletal system including joints and entheses are 
intensity affected in psoriatic arthritis with joint manifestation tending to be 
polyarticular rather than oligoarticular or DIP. Axial disease and arthritis mutilans 
are usually the least of all to be encountered. The mentioned patterns changed 
widely in percentage among different publications. The disease is a collective 
interaction between many genetic, environmental and immune mediated 
inflammatory cascades which may be unexpectedly diffused to include features out 
side skin and musculoskeletal system [20, 21].  

The majority of cases suffered skin manifestation earlier than joint 
manifestation making the course of disease in psoriatic arthritis patients with 
preceding skin manifestation prolonged than the minority of patients suffered joint 
manifestation as primary lesions. [21] In this study as educed from median PASI of 
5.2 and median DAPSA of 12.2 most patients had mild to moderate skin affection 
and moderate joint activity.  

The role of serum CLP is increasingly considered in case of systemic 
autoimmune diseases as non invasive efficient biomarker. [22] For PsA, in 
particular, recent reports have proposed the ability of serum CLP to discriminate 
active disease and predict treatment outcomes [23,24]. The current study proved 
that PsA patients had significantly higher serum  CLP levels (PsA 1468.4 ng/ml 
and control 1169.7 ng/ml), which could serve as a valuable inflammatory 
biomarker.  

ESR was significantly variable among patients and controls investigated; 
CRP showed no noticeable variation. This finding is mostly due to the fact that 
ESR is usually more sensitive in highlighting mild inflammation. [23, 24] 
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No association between CRP and serum CLP was reported despite both 
being elevated in PsA, which may suggest that serum CLP may function 
independently of acute-phase reactants and be more efficient reflection to local 
Neutrophil-driven activity than CRP.  Serum CRP is documented by Torgutalp et 
al. (2021) to be of special benefit in CRP negative patients. [25]  

Patients included in study were subjected to full clinical evaluation side by 
side to imaging and biochemical assessment for the highest benefit.  

The SON13 scores ranged between 3.0–14.0 covering a vast range of 
synovitis severity. The scores were efficiently correlated to clinical scores 
(PASI,DAPSA) and laboratory biomarkers assessed (ESR, CRP, and serum CLP), 
ultrasound scores are out of doubt beneficial in spotting disease activity both in 
clinical and subclinical inflammation. The same assumption was also documented 
by Sakellariou et al. (2019) and Wirth et al. (2022). [24,26].  

The correlation between ultrasonographic evaluation and DAPSA with 
stressing on its role in disease follow up and predicting diagnosis was also obtained 
by Ruta et al. (2017) and Sakellariou et al. (2019) [26,27]  

The collective roles of clinical, imaging and laboratory assessments without 
underrating of any of them are the mainstone of PsA assessment. The recent study 
emphasize the role of CLP which can even compete imaging in its role in 
evaluating synovial inflammation and joint structural distortion.  

Serum CLP levels scored 73.3% sensitivity and 81.7% specificity in 
characterizing PsA patients, The cut-off value of discrimination between patients 
and healthy controls  was 1285 ng/ml. When stressing on subclinical synovitis 
including low and uncertain joint activity, sCLP mirrored ultrasonographic in 
diagnosis. Inciarte-Mundo and colleagues demonstrated that Elevated calprotectin 
levels (≥3.7 μg/ml) may indicate relapse in RA and PsA patients. This degree of 
sensitivity makes serum CLP of special benefit when deciding early treatment is 
questionable, as in the case of mild/minimal skin manifestation and denovo joint 
complaints. [13,28,29] 

The usefulness of serum CLP in PsA is further supported by a few previous 
studies. For instance, Inciarte-Mundo et al. (2018) [29] reported that levels of 
serum CLP markedly reduced in anti-TNF responder patients with PsA. In 
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addition, a systematic review of   Jarlborg et al. (2020) [30] found serum CLP to 
be a promising biomarker throughout the course of spondyloarthritis continuum, 
particularly if combined with imaging techniques.  

Unfortunately, CRP and ESR are misleading in many cases, especially CRP, 
which can be even negative in some cases. Serum CLP, on the other hand, shows 
perfect correlation with all PASI, DAPSA, ESR, and SON13, reflecting its 
marvelous ability to detect the level of inflammatory activity both in the skin and 
joints.  

Torgutalp et al. (2021) [25] also proposed that serum CLP was superior to 
CRP in coping with ultrasonographic synovitis in PsA. This makes it more 
valuable than CRP, especially when predicting subclinical and moderate disease 
activity. 

While previous longitudinal studies have highlighted the efficacy of  sCLP 
in management outcomes prediction whether satisfying response or possible 
relapse, particularly with methotrexate and adalimumab. [29,5] Our study adds a 
novel dimension by identifying a specific cut-off value for serum  CLP, supporting 
its utility as a practical diagnostic and monitoring tool.  

Despite moderate sensitivity and moderate to low specificity regarding CRP 
and ESR respectively in follow up of disease management with misleading even 
normal levels in some active cases, those markers are still unfortunately trusted. 
Serum CLP has better sensitivity and specificity and can serve as a predictor of 
subclinical synovial activity, a better indicator for disease suppression on 
management and a better early predictor of relapse.  [29,31] 

Despite the aggressive therapy using methotrexate (90%), adalimumab (66.7%), 
and secukinumab (34.3%), residual disease activity persisted. Reflect an assertive 
strategy in disease-modifying therapy. Patients exhibiting subclinical 
inflammation, undetected by conventional markers, may gain from early 
therapeutic intervention, optimization of anti-TNF dosage, or a transition to a 
different biologic when biomarkers such as serum CLP are incorporated into 
standard monitoring.  

Conclusion 
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According to study results, Serum CLP was truthful reflection to disease 
activity obtained by ultrasonographic findings in PsA. It can be used in following 
up patients receiving biologic therapy. 

Limitations and Recommendations 

Some restrictions were met in the recent study need to be avoided when 
designing similar studies.  

First, due to the study's cross-sectional design, it isn’t yet known whether the 
serum CLP precedes other manifestations of the disease or only occurs 
concurrently with the ongoing inflammation. Therefore, longitudinal studies are 
recommended to better understand its role in predicting disease flare.  

Second, although the sample was statistically sufficient, it was relatively 
small and from a single-centre cohort. Larger multi-centric trials are recommended 
to emphasize the generalizability of the results among wider groups of patients.  

Lastly, different types of medication introduced to patients may not 
intentionally affect the biomarker level, so grouping patients based on disease 
phenotype and treatment is recommended in future studies for better judgment of 
the biomarker's role in disease.  
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Table 1. Comparison of sociodemographic variables between PsA patients and the 
control group 

Studied variables PsA Cases (N=60) Controls (N=60) 

N % N % 

Gender Male 19.0 31.7% 20.0 33.30% 

Female  41.0 68.3% 40.0 66.70% 
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Age (years):), Median (IQR) 35.0(25.0-44.0) 35.0(27.0-45.0) 

BMI (Kg/m2):), Median (IQR) 24.0(20.0-27.0) 24.1 (20.2–27.3) 

Marital status Ever Married 47.0 78.3% 44.0 73.3% 

Single 13.0 21.7% 16.0 26.7% 

Residence Urban  29.0 48.3% 24.0 40.0% 

Rural  31.0 51.7% 36.0 60.0% 

Occupation Student 29.0 48.3% 24.0 40.0% 

Governmental  32.0 53.3% 34.0 56.7% 

Private  10.0 16.7% 11.0 18.3% 

Retired  7.0 11.7% 6.0 10.0% 

Smoking Active 5.0 8.3% 8.0 13.3% 
Passive 4.0 6.7% 3.0 5.0% 
Non-smoking 51.0 85.0% 49.0 81.7% 

N.B.  BMI body mass index, PsA: Psoriatic Arthritis  
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Table 2. Clinical Characteristics and Treatment History of PsA Patients  

Studied variables N= 60 % 
Disease duration (years), Median 
(IQR) 

Skin affection 66.0(42.0-168.0) 
Joint affection 24.0(12.0-48.0) 

Main dominant classifications Oligoarticular 19.0 31.7% 
Polyarticular 26.0 43.3% 
DIP 12.0 20.0% 
Arthritis Mutilans 1.0 1.7% 
Axial 2.0 3.3% 

Family history Psoriatic Arthritis  18.0 30.0% 
Other rheumatic diseases  8.0 13.3% 

MTX drug intake Yes 54.0 90.0% 
Median Duration (months, IQR) 12.0(6.0-30.0) 

Humira drug intake Yes 40.0 66.7% 
Median Duration (months, IQR) 8.0(6.0-15.0) 

Cosyntyx drug intake Yes 20.0 33.3% 
Median Duration (months, IQR) 18.0(9.0-36.0) 

PASI score Mild 28.0 46.7% 
Moderate  16.0 26.7% 
Severe  16.0 26.7% 
Median (IQR) 5.2(3.4-10.0) 

DAPSA score REM 7.0 11.7% 
LDA 30.0 50.0% 
MDA 20.0 33.3% 
HDA 3.0 5.0% 
Median (IQR) 12.2(8.3-17.8) 

SON13 Imaging Score Median (IQR) 7.0(3.0-14.0) 
N.B. IQR: Interquartile range, DIP: Distal Interphalangeal Predominant Psoriatic Arthritis, MTX: 
Methotrexate, PASI: Psoriasis Area and Severity Index, DAPSA: Disease Activity in Psoriatic Arthritis, , 
SON13: Sonographic Score of 13 Joints, PsA: Psoriatic Arthritis, REM: remission, LDA: low disease 
activity, MDA: moderate disease activity, HAD: high disease activity 
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Table 3. Comparison of inflammatory biomarkers among PsA patients and controls 

Biomarker Median 25th 
Percentile 

75th 
Percentile 

Minimum Maximum 

Serum Calprotectin 
(ng/mL) 

PsA patients 1468.4 1247.9 1796.2 843.5 2557.2 

Controls 1169.7 990.2 1276.8 705.0 1398.5 

P-value ≤0.001* 
CRP (mg/L) PsA patients 5.1 2.5 12 0.3 117.6 

Controls 4.8 2.9 6.9 1.0 8.9 

P-value 0.108 
ESR (mm/hr) PsA patients 15.0 10.0 22.5 2.0 90.0 

Controls 11.7 8.4 15.3 5.4 24.3 

P-value 0.005* 
N.B. PA: Psoriatic Arthritis, CRP: C-Reactive Protein, ESR: Erythrocyte Sedimentation Rate, PsA: 

Psoriatic Arthritis, Percentiles 25 and 75 represent the interquartile range (IQR). 

*Significant.  
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Table 4. Spearman’s Correlation Matrix Between Clinical and Laboratory Variables 
Among Psoriatic Arthritis Patients 

 Skin 
disease 

duration 
(months) 

Joint 
disease 

duration 
(months) 

PASI 
score 

DAPSA 
score 

SON13 
Imaging 

Score 

ESR CRP Serum CLP 

Skin disease 
duration 
(months) 

Rho 1 0.481 -0.020 0.191 0.226 0.039 -0.092 0.090 
P 

value 
  <0.001* 0.877 0.143 0.083 0.764 0.485 0.495 

Joint disease 
duration 
(months) 

Rho 0.481 1 0.041 0.230 0.140 0.343 0.212 -0.037 
P 

value 
<0.001*   0.754 0.078 0.287 0.007* 0.104 0.782 

PASI score Rho -0.020 0.041 1 0.494 0.435 0.391 0.230 0.222 
P 

value 
0.877 0.754   <0.001* 0.001* 0.002* 0.077 0.088 

DAPSA score Rho 0.191 0.230 0.494 1 0.915 0.376 0.360 0.691 
P 

value 
0.143 0.078 <0.001*   <0.001* 0.003* 0.005* <0.001* 

SON13 
Imaging Score 

Rho 0.226 0.140 0.435 0.915 1 0.341 0.273 0.800 
P 

value 
0.083 0.287 0.001* <0.001*   0.008* 0.035* <0.001* 

ESR Rho 0.039 0.343 0.391 0.376 0.341 1 0.372 0.373 
P 

value 
0.764 0.007* 0.002* 0.003* 0.008*   <0.001* <0.001* 

CRP Rho -0.092 0.212 0.230 0.360 0.273 0.372 1 0.094 
P 

value 
0.485 0.104 0.077 0.005* 0.035* <0.001*   0.305 

Serum CLP Rho 0.090 -0.037 0.222 0.691 0.800 0.373 0.094 1 
P 

value 
0.495 0.782 0.088 <0.001* <0.001* <0.001* 0.305   

PASI: Psoriasis Area and Severity Index, DAPSA: Disease Activity in Psoriatic Arthritis, , SON13: 
Sonographic Score of 13 Joints, PsA: Psoriatic Arthritis, CLP: calprotectin, CRP: C-Reactive Protein, 
ESR: Erythrocyte Sedimentation Rate 

*Significant. 

 

  

Page 24 of 26 - Integrity Submission Submission ID trn:oid:::1:3413093903

Page 24 of 26 - Integrity Submission Submission ID trn:oid:::1:3413093903



Table 5. Receiver Operating Characteristic (ROC) Analysis for serum CLP in the 
prediction of the occurrence of PsA in the studied patients. 

 AUC 95% CI Cut-off Score Sensitivity Specificity 

Serum CLP  0.839 0.766-0.913 ≥1285.0 73.3% 81.7% 

CLP: calprotectin, , PsA: Psoriatic Arthritis 
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Figure 1. ROC curve showing the performance of serum CLP in the prediction of 
occurrence of PsA in the studied patients. 
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