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Development of a Predictive Composite Index for early diagnosis of psoriatic 1 

arthritis 2 

Abstract 3 

Objective. Psoriatic arthritis (PsA) is a progressive inflammatory disease with diagnostic 4 

challenges in early stages. This study aimed to develop a mathematical model for early PsA 5 

diagnosis, integrating clinical manifestations, inflammatory biomarkers, imaging findings, and 6 

immunological alterations to distinguish early PsA from cutaneous psoriasis (PsO) without 7 

musculoskeletal involvement. 8 

Materials and Methods. A retrospective case-control study was conducted from 2014 to 2022 9 

at IMSP Republican Clinical Hospital "Timofei Moșneaga." The study included 200 patients: 10 

early PsA (n=100) and PsO without musculoskeletal involvement (n=100). Clinical assessments 11 

included tender joint count (TJC) and swollen joint counts (SJC), morning stiffness, enthesitis, 12 

and dactylitis. Inflammatory markers and imaging evaluations were analyzed. A predictive 13 

model was developed using multiple regression analysis, incorporating significant diagnostic 14 

variables. Sensitivity and specificity were evaluated via ROC curve analysis and validated 15 

through bootstrapping. 16 

Results. Early PsA patients had significantly higher TJC (7.5 ± 0.5 vs. 2.2 ± 0.5, p = 0.0032), 17 

SJC (4.5 ± 0.3 vs. 2.9 ± 0.7, p = 0.0057), and morning stiffness (37.7 ± 5.5 min vs. 10.2 ± 4.5 18 

min, p = 0.00018). Enthesitis prevalence was higher in early PsA (78%) vs. PsO (31%, p = 19 

0.00023). The predictive model demonstrated 89% sensitivity and 84% specificity in identifying 20 

early PsA. 21 

Conclusion. The model effectively differentiates early PsA from PsO, integrating key clinical 22 

and laboratory parameters. Its high sensitivity and specificity support clinical utility for early 23 

diagnosis and intervention. Further validation in multicenter cohorts is needed. 24 
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Abbreviations 27 

AUC – Area Under the Curve 28 

CASPAR – Classification Criteria for Psoriatic Arthritis 29 

CI – Confidence Interval 30 

CRP – C-Reactive Protein 31 

DMARDs – Disease-Modifying Anti-Rheumatic Drugs 32 

ESR – Erythrocyte Sedimentation Rate 33 

LEI – Leeds Enthesitis Index 34 

M±SD – Mean ± Standard Deviation 35 

MASES – Maastricht Ankylosing Spondylitis Enthesitis Score 36 

MRI – Magnetic Resonance Imaging 37 

p – p-value (statistical significance probability) 38 

PsA – Psoriatic Arthritis 39 

PsO – Psoriasis 40 

ROC – Receiver Operating Characteristic 41 

SJC – Swollen Joint Count 42 

SPARC – Spondyloarthritis Research Consortium of Canada Enthesitis Index 43 

STIR – Short Tau Inversion Recovery (a fat-suppressed MRI sequence) 44 

T1 – T1-weighted Magnetic Resonance Imaging Sequence 45 

T2 – T2-weighted Magnetic Resonance Imaging Sequence 46 

TJC – Tender Joint Count 47 

 48 

Introduction 49 

Psoriatic arthritis (PsA) is a condition of significant medical and social importance due to 50 

its substantial prevalence and progressive nature, which can lead to disability and early patient 51 

invalidity.
1,2

 Recently, numerous reviews have been published describing new clinical forms of 52 



3 
 

 

PsA and the heterogeneity of its early manifestations.
3
 This creates challenges in diagnosing the 53 

early stages of the disease, as many joint lesions in the initial stage lack sufficiently 54 

characteristic clinical and radiological signs to be used as diagnostic criteria.
4
 In some cases, 55 

recognizing joint diseases is extremely difficult, especially in atypical presentations such as 56 

monoarthritis or oligoarthritis.
5
 The challenges of diagnosing early-stage PsA include the 57 

following: 
3,5,6 

58 

1. Heterogeneity of clinical forms: PsA can manifest in a variety of clinical forms, 59 

complicating the diagnostic process.
3
 60 

2. Lack of characteristic clinical and radiological signs: In early stages, joint lesions do not 61 

always present clear and distinctive signs that can be used as diagnostic criteria.
5,6

 62 

3. Difficulties in recognizing atypical joint diseases: In cases where the disease progresses 63 

in an atypical manner, such as monoarthritis or oligoarthritis, accurate recognition and 64 

diagnosis become even more challenging.
7
 65 

Therefore, the early diagnosis of PsA is essential to prevent disability and incapacitation 66 

among patients.
8
 However, the heterogeneity of clinical forms and the absence of characteristic 67 

signs in the early stages make this process complex and challenging.
9 

68 

Recent studies have emphasized that the first two years of PsA progression are crucial for 69 

the development and advancement of the pathological process.
7,10

 It has been found that the early 70 

phase of PsA differs significantly morphologically from the later stages of the disease.
11

 71 

Therefore, prompt therapeutic interventions during this period are essential, as disease remission 72 

is much more frequent when treatment is initiated in the early stages of PsA.
12 

73 

PsA is a disease in which different risk factors and immunological disorders play a 74 

crucial role in its pathogenesis.
11,13

 However, the available data on the quantitative and 75 

qualitative characteristics of risk factors and individual immune system indicators and their 76 

significance in the development of PsA are often contradictory.
14-16

 This inconsistency in 77 
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information leaves the importance of immunological disorders and recurrence of risk for 78 

psoriasis (PsO) in the diagnosis and management of this pathology insufficiently understood.
17 

79 

The polymorphism of PsA clinical forms, combined with the lack of reliable early 80 

diagnostic criteria and methods, creates significant challenges in recognizing the early stages of 81 

the disease.
18,19

 Early diagnosis and treatment of PsA are crucial for preventing disease 82 

progression and long-term complications.
20,21

 A deeper understanding of the pathological 83 

disorders associated with PsA and the development of more reliable early diagnostic criteria 84 

could significantly contribute to improving clinical outcomes for patients affected by this 85 

debilitating disease.
22 

86 

Objective 87 

The study aimed to develop an integrative mathematical model for the early diagnosis of 88 

PsA by incorporating clinical manifestations, inflammatory biomarkers and imaging findings. 89 

The model seeks to distinguish early PsA from PsO without musculoskeletal involvement, aiding 90 

timely intervention and reducing diagnostic delays. 91 

Materials and Methods 92 

The study was conducted between 2014 and 2022 at the Department of Rheumatology 93 

and Nephrology of IMSP Republican Clinical Hospital "Timofei Moșneaga" and included 94 

patients diagnosed with PsA and patients with psoriasis without musculoskeletal manifestations. 95 

All participants provided written informed consent prior to inclusion in the study. 96 

The study cohort consisted of a representative sample of 200 patients, divided into two 97 

distinct groups: Group I included patients with early PsA, defined by a disease duration of ≤24 98 

months from the onset of joint symptoms, while Group II comprised individuals with cutaneous 99 

psoriasis (PsO) without clinical or imaging evidence of musculoskeletal involvement. All 100 

patients were included in the study after obtaining informed consent, and strict inclusion and 101 

exclusion criteria were applied to ensure group homogeneity. 102 

Inclusion criteria: 103 
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For Group I, diagnosis was guided primarily by the presence of musculoskeletal 104 

manifestations in patients with cutaneous psoriasis, with additional orientation based on the 105 

CASPAR classification criteria. Eligible patients were aged between 19 and 45 years, had no 106 

prior administration of biological therapies, and presented musculoskeletal imaging changes 107 

detected by ultrasonography or MRI. In Group II, the diagnosis of PsO was confirmed by a 108 

dermatologist, with the absence of joint pain, stiffness, or swelling, and no prior diagnosis of 109 

PsA or other inflammatory arthropathies. 110 

Exclusion criteria: 111 

Patients with other seropositive inflammatory arthropathies (e.g., rheumatoid arthritis), a 112 

history of concomitant systemic autoimmune diseases (e.g., systemic lupus erythematosus, 113 

ankylosing spondylitis), prior administration of biological DMARD therapy, pregnancy, severe 114 

chronic diseases (e.g., renal failure, decompensated hepatopathies), or a history of neoplasms or 115 

active systemic infections were excluded. 116 

The comparative analysis aimed to evaluate clinical, serological, and imaging differences 117 

between patients with early PsA and those with PsO without musculoskeletal manifestations. 118 

Additionally, predictive modeling was applied to identify risk factors for the transition from PsO 119 

to PsA. 120 

Demographic and clinical characteristics 121 

Patients in Group I had a mean age of 35.9 ± 2.3 years, while those in Group II were 122 

slightly younger, with a mean age of 35.7 ± 2.1 years. The sex distribution was similar between 123 

the two groups, with a male-to-female ratio of 1.2:1 in Group I and 1.1:1 in Group II. However, a 124 

marked difference was observed in disease duration; in the early PsA group, the mean disease 125 

duration was 21.1 ± 1.7 months, whereas patients in the PsO group had a significantly longer 126 

mean psoriasis duration of 50.3 ± 3.6 months. 127 

Clinical and laboratory parameters evaluated 128 
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Clinical assessment: tender joint count (TJC), swollen joint count (SJC), morning 129 

stiffness (min), enthesitis, dactylitis, and distribution. Biological markers: erythrocyte 130 

sedimentation rate (ESR, mm/h), C-reactive protein (CRP, mg/L). Imaging: ultrasonography for 131 

enthesitis/synovitis; MRI (T1, T2, STIR with fat suppression). Activity scores: MASES, LEI, 132 

SPARC for enthesitis evaluation. 133 

Statistical methods 134 

Analysis was conducted using Statistica 9.0 and SPSS 26.0: Comparisons: Student's t-test 135 

(TJC, SJC, stiffness, CRP, ESR); χ² test (enthesitis, dactylitis). Predictive modeling: Multiple 136 

regression (clinical/biological predictors), binary logistic regression (disease progression risk). 137 

Diagnostic accuracy: ROC curve analysis (sensitivity/specificity), Pearson correlation (r), AUC 138 

evaluation. Validation: Bootstrapping (1,000 replications), 95% CI reporting. Significance 139 

threshold: p < 0.05. Rigorous statistical modeling supports early PsA detection and timely 140 

treatment initiation. 141 

Results 142 

As a chronic inflammatory condition, PsA is characterized by a variable onset and 143 

heterogeneous progression, which was observed in this study by examining clinical 144 

manifestations, the articular and extra-articular topography of lesions, and their severity to 145 

highlight the distinctive features between early PsA and cutaneous PsO. 146 

The TJC and overall joint manifestations were significantly more pronounced in patients 147 

with early PsA than in those with PsO. The mean number of tender joints was considerably 148 

higher in early PsA (7.5 ± 0.5) compared to PsO (2.2 ± 0.5, p=0.0032), indicating a more evident 149 

inflammatory involvement in the former group (Table 1). Patients with PsO did not report 150 

significant joint symptoms and often disregarded joint-related complaints, emphasizing the 151 

subtlety or absence of musculoskeletal involvement in this group. 152 

Similarly, the mean of SJC was significantly higher in early PsA compared to cutaneous 153 

psoriasis (4.5 ± 0.3 vs. 2.9 ± 0.7, p=0.0057) (Table 1). While early PsA patients reported 154 
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localized swelling in the metatarsophalangeal joints (24%), talocrural joints (18%), and knees 155 

(15%), individuals with PsO exhibited minimal or no swelling, further confirming the absence of 156 

substantial musculoskeletal disease in this cohort. 157 

The duration of morning stiffness was significantly shorter in early PsA compared to PsO 158 

(37.7 ± 5.5 min vs. 10.2 ± 4.5 min, p=0.00018) (Table 1). This difference suggests that synovial 159 

inflammation and progressive fibrosis play a major role in prolonging morning stiffness in 160 

cutaneous psoriasis, which may indicate a more advanced degree of joint deterioration. 161 

Enthesitis, defined as inflammation at tendon and ligament insertions, was more frequent 162 

and severe in early PsA (prevalence of 78%) compared to PsO (31%, p=0.00023) (Table 1). The 163 

severity scores MASES (8.2 ± 0.15 vs. 3.6 ± 0.09, p=0.0022), LEI (5.1 ± 0.17 vs. 2.1 ± 0.09, 164 

p=0.00034), and SPARC (14.5 ± 0.07 vs. 3.9 ± 0.12, p=0.0019) demonstrated significant 165 

differences between the two groups, confirming that enthesitis is more active in the early stages 166 

of PsA. This observation may have pathogenic implications, suggesting that periarticular 167 

inflammation precedes synovitis development and may contribute to disease progression. 168 

From a topographical perspective, enthesitis in early PsA was predominantly located at 169 

the Achilles tendon (80%), plantar fascia (72%), tibial tuberosity (60%), humeral epicondyles 170 

(68%), and trochanteric bursa (55%). In contrast, in PsO, the distribution of enthesitis was less 171 

specific and less severe (Table 1), which may indicate a transition from periarticular involvement 172 

to a predominantly synovial inflammatory process. 173 

 174 

Table 1. Clinical manifestations of early and late psoriatic arthritis 175 

Clinical 

manifestations 

Early PsA PsO p 

TJC (M±SD) 7.5 ± 0.5 2.2 ± 0.5 0.0032 

Frequent location of 

tender joints 

Ankle (41%), distal 

interphalangeal joints of the 

Not report significant 

joint symptoms, no  
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hands (40%), 

metatarsophalangeal (33%), knee 

(26%) 

specific topography 

SJC (M±SD) 4.5 ± 0.3  2.9 ± 0.7 0.0057 

Frequent location of 

swollen joints 

Metatarsophalangeal (24%), 

ankle joint (18%), knee (15%) 

Extensive involvement, 

no specific topography  

Duration of morning 

stiffness (minutes) 

37.7 ± 5.5 10.2 ± 4.5 0.00018 

Prevalence of 

enthesitis (%) 

78% 31% 0.00023 

MASES score 8.2 ± 0.15 3.6 ± 0.09 0.0022 

LEI score 5.1 ± 0.17 2.1 ± 0.09 0.00034 

SPARC score 14.5 ± 0.07 3.9 ± 0.12 0.0019 

Frequent location of 

enthesitis 

Achilles tendon (80%), plantar 

fascia (72%), tibial tuberosity 

(60%), humeral epicondyles 

(68%), trochanteric bursitis 

(55%) 

Nonspecific distribution, 

less severe  

Dactylitis frequency 

(mean) 

5 ± 0.5 1 ± 0.3 0.00036 

Frequent location of 

dactylitis 

Toes (70%) - hallux, toes II-IV; 

fingers (55%) - fingers IV-V 

Nonspecific distribution, 

less severe  

ESR, mm/h (M±SD) 37.8 ± 2.4 15.2 ± 2.1 0.0071 

CRP, mg/L (M±SD) 36.25 ± 2.23 8.12 ± 3.14 0.0056 

Note: Data are presented as mean ± standard deviation (M±SD) or percentage, as appropriate. 
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TJC – tender joint count; SJC – swollen joint count; ESR – erythrocyte sedimentation rate; CRP 

– C-reactive protein; MASES – Maastricht Ankylosing Spondylitis Enthesitis Score; LEI – 

Leeds Enthesitis Index; SPARC – Spondyloarthritis Research Consortium of Canada Enthesitis 

Index. P-values were obtained using Student’s t-test for continuous variables and χ² test for 

categorical variables. A p-value <0.05 was considered statistically significant. 

 176 

Dactylitis and its topographical distribution 177 

Dactylitis, considered a distinctive marker of PsA, was significantly more frequent in 178 

early PsA compared to PsO (5 ± 0.5 vs. 1 ± 0.3, p=0.00036) (Table 1). This result confirms that 179 

in the early stages of the disease, digital inflammation is a key element of pathogenesis. In early 180 

PsA, dactylitis was more frequently observed in the toes, especially the hallux and toes II-IV 181 

(70%), as well as in fingers IV-V of the hands (55%). In contrast, in PsO, the distribution of 182 

dactylitis was less severe and nonspecific, reflecting a minimal musculoskeletal inflammatory 183 

component. 184 

Non-specific inflammatory markers 185 

Patients with early PsA exhibited significantly higher ESR levels (37.8 ± 2.4 mm/h vs. 186 

15.2 ± 2.1 mm/h, p = 0.0071) and CRP levels (36.25 ± 2.23 mg/L vs. 8.12 ± 3.14 mg/L, p = 187 

0.0056) compared to PsO (Table 1). These findings indicate a more intense systemic 188 

inflammatory response in the first 24 months, likely driven by heightened pro-inflammatory 189 

cytokine activity. Elevated ESR and CRP suggest acute inflammation and immune activation, 190 

contributing to early joint damage. In contrast, lower values in PsO reflect the absence of 191 

substantial systemic inflammation, supporting the notion that musculoskeletal involvement 192 

significantly influences inflammatory marker levels. 193 

Development of the mathematical model 194 

To develop a mathematical model for the early diagnosis of PsA, the analysis was 195 

conducted on two groups of patients: early PsA and PsO. Clinical and laboratory parameters 196 
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were evaluated using a three-point scale, reflecting the severity of manifestations. To determine 197 

the relevance of each indicator in the early diagnosis of the disease, a multiple regression 198 

analysis was applied, selecting the variables with the highest informative value (Table 2). This 199 

approach allows for the development of a robust model capable of differentiating the early stages 200 

of PsA and providing support in clinical decision-making. 201 

 202 

Table 2. Mathematical expectations and X2 deviation of clinical and laboratory indicators 203 

 X
2
, df=1 β coefficient (±SE β) Informative value 

Clinical indicators 

TJC 1.32 [0.99:1.37] 0.426±0.115 1.51 

Morning stiffness 1.42 [1.02:1.48] 0.567±0.121 1.83 

SJC 1.88 [1.34:1.92] 0.601±0.142 2.11 

Enthesitis 2.34 [1.99:2.51] 0.645±0.139 2.55 

Dactylitis 2.47 [2.12:2.73] 0.698±0.151 2.61 

Laboratory indicators 

ESR  1.79 [1.56:1.81] 0.084±0.123 2.02 

CRP  2.21 [2.01:2.33] 0.123±0.102 2.47 

Note: Data are presented as X² values with degrees of freedom (df) – 1 and 95% confidence 

intervals (CI), β coefficient with standard error (SE β), and informative value for each 

parameter. TJC – tender joint count; SJC – swollen joint count; ESR – erythrocyte 

sedimentation rate; CRP – C-reactive protein. Informative value was calculated based on 

logistic regression analysis. A higher informative value indicates a stronger contribution of the 

variable to early PsA diagnosis. P-values <0.05 were considered statistically significant. 

 204 

Clinical data indicated that the most informative parameters for early PsA diagnosis are 205 

dactylitis, enthesitis, and the number of swollen joints. Additionally, morning stiffness and the 206 
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number of tender joints demonstrated significant diagnostic value. Regarding laboratory 207 

parameters, CRP showed superior informativeness compared to the ESR, suggesting a closer 208 

correlation between inflammatory activity and CRP in the early stages of the disease. 209 

Based on these findings, clinical indices (φC) and laboratory indices (φL) were calculated 210 

using the following formulas: 211 

φC =  a1𝐶1 +  a2𝐶2 +  a3𝐶3 +  a4𝐶4 +  a5𝐶5 

φL =  b1𝐿1 +  b2𝐿2 

where a and b represent the informative coefficients for the respective indicators, C – clinical 212 

variables, and L – laboratory variables. 213 

Formulation of the integrated model 214 

To develop a robust predictive model capable of differentiating early PsA from PsO, we 215 

integrated clinical and laboratory data into a single composite index (φAPs). This model is based 216 

on multiple regression analysis, utilizing the most informative variables for establishing an early 217 

diagnosis. 218 

To quantify the impact of clinical and laboratory variables on the probability of early PsA 219 

diagnosis, we combined the clinical and laboratory indices into a single formula: 220 

𝜑𝐴𝑃𝑠 = 𝑊𝐶 × 𝜑𝐶 + 𝑊𝐿 × 𝜑𝐿 

where: 221 

 φC = the clinical index calculated based on major clinical signs, 222 

 φL = the laboratory index, calculated from non-specific inflammatory markers, 223 

 WC and WL are weighting coefficients, adjusted to optimize the sensitivity and specificity 224 

of the model. 225 

Each of these indices was calculated using multiple regression, according to the following 226 

equations: 227 

𝜑𝐶 =
0.426𝐶1 + 0.567𝐶2 + 0.601𝐶3 + 0.645𝐶4 + 0.698𝐶5

5
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𝜑𝐿 =
0.084𝐿1 + 0.123𝐿2

2
 

where: C1 – TJC, C2 – morning stiffness, C3 – SJC, C4 – enthesitis, C5 – dactylitis, L1 – 228 

ESR (mm/h), L2 – C-reactive protein (mg/L). 229 

To optimally calibrate the model, the weighting coefficients WC and WL were adjusted 230 

using logistic regression analysis, ensuring that the contribution of clinical and laboratory data 231 

was proportional to their diagnostic impact. The optimal values determined were WC = 0.55 and 232 

WL = 0.45, indicating a slight predominance of clinical components over laboratory components. 233 

Interpretation of diagnostic value ranges 234 

Based on the distribution of calculated values, the following classification intervals were 235 

defined for φAPs: 236 

 φAPs < 1.8 – low probability of early PsA, minimal risk of rapid progression. 237 

 1.8 ≤ φAPs < 2.3 – uncertain diagnosis, requires close monitoring and further 238 

investigations. 239 

 φAPs ≥ 2.3 – high probability of early PsA, justifying the initiation of specific treatment 240 

and early therapeutic intervention. 241 

Model validation and clinical applicability 242 

Retrospective validation of the model on the study cohort showed a sensitivity of 89% 243 

and a specificity of 84% for detecting early PsA. Comparison with subjective evaluations by 244 

rheumatologists demonstrated a high correlation (r = 0.91, p < 0.001), confirming the robustness 245 

of the model. 246 

Example calculation for a hypothetical patient 247 

 Clinical parameters: tender joint count (C1) = 5; morning stiffness duration (C2) = 35 248 

minutes; swollen joint count (C3) = 3; presence of enthesitis (C4) = 1 (yes); presence of 249 

dactylitis (C5) = 1 (yes). 250 

 Laboratory markers: ESR (L1) = 40 mm/h; CRP (L2) = 50 mg/L. 251 

Step 1: Compute the Clinical Index (φC) 252 
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The clinical score is calculated using the formula: 253 

𝜑𝐶 =
0.426 × 5 + 0.567 × 35 + 0.601 × 3 + 0.645 × 1 + 0.698 × 1

5

=
2.13 + 19.845 + 1.803 + 0.645 + 0.698

5
=

25.121

5
= 5.024 

Step 2: Compute the Laboratory Index (φL) 254 

The laboratory score is calculated using: 255 

𝜑𝐿 =
0.084 × 40 + 0.123 × 50

2
=

3.36 + 6.15

2
=

54.51

2
= 7.83 

Step 3: Compute the Final Prediction Index (φAPs) 256 

The final Psoriatic Arthritis Prediction Index is calculated using formula, where WC=0.55 257 

and WL=0.45: 258 

𝜑𝐴𝑃𝑠 = 0.55 × 5.024 + 0.45 × 7.83 = 2.7632 + 3.5235 = 6,2867 

Step 4: Interpretation of φAPs 259 

Since the computed φAPs=6.28, this patient has a very high probability of early PsA, 260 

suggesting the need for immediate clinical evaluation and therapeutic intervention. 261 

Discussion 262 

The importance of early diagnosis of psoriatic arthritis 263 

PsA is a systemic inflammatory disease characterized by a heterogeneous and, in many 264 

cases, unpredictable progression.
4
 Traditionally, early diagnosis has been a major challenge due 265 

to the absence of pathognomonic biomarkers and the variability of clinical presentations.
6
 Our 266 

study confirms that early identification of PsA is essential to prevent irreversible joint damage 267 

and to initiate appropriate therapy at an early stage, which can significantly improve long-term 268 

prognosis. 269 

The data obtained in this research emphasize that in the early phase of PsA, specific 270 

clinical and biological changes occur, which may serve as early predictors of disease 271 

progression. We highlighted that enthesitis and dactylitis are the most distinctive manifestations 272 

of early PsA, with high diagnostic value, a finding that is also supported by existing 273 
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literature.
7,10,11

 This suggests that periarticular inflammation plays a crucial role in disease onset 274 

and could be one of the initial pathogenic factors preceding the diffuse synovial involvement 275 

characteristic of later stages.
19 

276 

Distinctive clinical manifestations in early and late psa 277 

Our results indicate that arthralgia, morning stiffness, and enthesitis were the most 278 

frequent symptoms in the preclinical period, with a significantly higher prevalence in the early 279 

PsA group compared to PsO (p < 0.001). This supports the hypothesis proposed in the literature 280 

that periarticular inflammatory processes appear earlier than extensive synovial lesions.
13,18 

281 

Moreover, in early PsA, we observed a distinct distribution of enthesitis, with 282 

predominant involvement of the Achilles tendon (80%), plantar fascia (72%), and humeral 283 

epicondyles (68%), whereas in PsO, enthesitis presented a more nonspecific and less severe 284 

distribution. 285 

Additionally, the TJC and SJC were significantly lower in early PsA compared to PsO. 286 

This suggests that disease progression is characterized by the expansion of the inflammatory 287 

process to an increasing number of joints, justifying the need for close monitoring of patients 288 

with early oligoarticular forms to detect potential changes in disease pattern, which is typical of 289 

PsA.
8,16 

290 

The role of inflammatory biomarkers in differentiating early PsA and PsO 291 

Laboratory parameters showed significant differences between the two patient groups, 292 

reinforcing the hypothesis that early PsA is characterized by a more active inflammatory status. 293 

Patients in this group had significantly higher levels of ESR (37.8 ± 2.4 mm/h) and CRP (36.25 294 

± 2.23 mg/L) compared to those with psoriasis without arthritis (ESR = 15.2 ± 2.1 mm/h, CRP = 295 

8.12 ± 3.14 mg/L; p < 0.01). This indicates a heightened systemic inflammatory response in the 296 

early stages of the disease, which may justify the more aggressive use of disease-modifying anti-297 

rheumatic drugs (DMARDs) at this stage. In the literature, it has been demonstrated that 298 

increased CRP levels in early PsA correlate with the activation of inflammatory cells and the 299 
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production of proinflammatory cytokines such as TNF-α, IL-17, and IL-23.
4,7,17

 The decrease in 300 

CRP levels in psoriasis without arthritis suggests a lack of systemic inflammation, confirming 301 

that musculoskeletal involvement plays a crucial role in driving inflammatory activity in PsA.
4
 302 

Furthermore, the observed differences in ESR and CRP levels between the two groups 303 

emphasize the importance of these biomarkers in differentiating early PsA from PsO, providing 304 

useful insights for early diagnosis and targeted treatment strategies. 305 

Interpretation of the mathematical model and its clinical implications 306 

One of the most significant outcomes of our study is the development and validation of 307 

an integrated mathematical model that combines clinical and laboratory indicators to 308 

differentiate early PsA from PsO. The model was constructed using multiple regression analysis 309 

and incorporated the most diagnostically relevant data: 310 

 Clinical index (φC) – based on dactylitis, enthesitis, morning stiffness, TJC and SJC. 311 

 Laboratory index (φL) – based on ESR and CRP levels. 312 

 Composite index (φAPs) – derived from the weighting of clinical and laboratory indices, 313 

using coefficients optimized through logistic regression. 314 

Retrospective validation of the model demonstrated a sensitivity of 89% and a specificity 315 

of 84%, suggesting high reliability in identifying patients with early PsA. Additionally, ROC 316 

curve analysis confirmed that φAPs values ≥ 2.3 are strongly predictive of early PsA, while 317 

values below 1.8 largely exclude the diagnosis. 318 

These results are clinically relevant as they allow for patient risk stratification and 319 

facilitate more objective therapeutic decision-making. Furthermore, applying this model in 320 

rheumatology practice could contribute to reducing diagnostic delays, a recognized issue in PsA 321 

management. 322 

Study limitations 323 

Although the obtained results support the validity of the proposed model, certain 324 

limitations must be considered. First, the study was conducted on a relatively small sample, 325 
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which may limit the generalizability of the results to a broader population. Additionally, 326 

asymptomatic patients or those with nonspecific manifestations were not included, which may 327 

impact the model’s applicability to atypical PsA cases. 328 

Second, while our model has proven robust, longitudinal patient evaluation is necessary 329 

to determine its predictive capacity for long-term disease progression. External validation in 330 

independent cohorts is also an essential step for confirming the model’s reliability and 331 

reproducibility. 332 

Future directions and clinical implications 333 

Our study highlights the importance of integrating clinical and biological data into a 334 

mathematical model for the early diagnosis of PsA. This approach may contribute to optimizing 335 

treatment strategies, enabling the early initiation of DMARDs in patients at high risk of disease 336 

progression. In the future, combining this model with molecular biomarkers and advanced 337 

imaging data (e.g., functional MRI, artificial intelligence applied to image analysis) could further 338 

improve diagnostic accuracy. 339 

Thus, our integrative mathematical model provides a reliable and reproducible method 340 

for early PsA diagnosis, combining clinical and laboratory parameters into an objective and 341 

clinically applicable algorithm. Validation of this model in multicenter studies is necessary to 342 

confirm its utility in current rheumatology practice. 343 

In conclusion, this study demonstrates the importance of early diagnosis of PsA by 344 

integrating clinical and laboratory data into a predictive mathematical model. Our analysis 345 

highlighted that dactylitis, enthesitis, and morning stiffness are essential clinical markers in the 346 

early stages of the disease, while elevated ESR and CRP levels reflect increased systemic 347 

inflammatory activity. The proposed mathematical model combines these parameters into a 348 

composite index (φAPs), with a sensitivity of 89% and a specificity of 84% for identifying early 349 

PsA. A threshold of φAPs ≥ 2.3 indicates a high probability of disease, suggesting the need for 350 

immediate therapeutic intervention. 351 
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The results emphasize the importance of an integrated approach to early PsA diagnosis, 352 

contributing to better patient stratification and timely treatment initiation. Although the model 353 

has high accuracy, external validation on independent cohorts is essential to confirm its clinical 354 

applicability. In the future, combining this model with molecular biomarkers and advanced  355 

 356 

Key Points 357 

 Early diagnosis of psoriatic arthritis (PsA) is critical for preventing joint damage and 358 

disability. 359 

 This study developed a predictive composite index incorporating clinical, laboratory, and 360 

imaging parameters to differentiate early PsA from cutaneous psoriasis (PsO) without 361 

musculoskeletal involvement. 362 

 The model demonstrated high sensitivity (89%) and specificity (84%) in identifying early 363 

PsA, supporting its potential role in clinical decision-making. 364 

 Enthesitis, dactylitis, morning stiffness, and inflammatory markers (ESR, CRP) were the 365 

most informative variables for early PsA detection. 366 

 Further validation in multicenter cohorts is needed to confirm the model’s applicability in 367 

rheumatology practice. 368 
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