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Background: Systemic sclerosis (SSc) is a heterogeneous autoimmune dis-
ease, affecting mainly females, with variables peaks of incidence depending on 
sex and ethnicity. Raynaud’s Phenomenon (RP) occurs in over 95% of patients 
and it is commonly described as the initial sign which precedes the onset of the 
disease, even by several years. However, a small proportion of patients develop 
the disease presenting with a different sign or symptom.
Objectives: The aim of our study was to determine whether the age and timing 
of RP onset, as well as the age at onset of the first non-Raynaud sign or symp-
tom, might play a role in defining the disease phenotype and prognosis in SSc 
patients.
Methods: We performed a cross-sectional study including patients enrolled in 
the Systemic Sclerosis Progression InvestiGation (SPRING) registry classified 
as SSc according to the ACR/EULAR 2013 criteria: patients with missing data on 
age at RP onset (age-RP) and age at onset of non-RP sign or symptom (age-
NRP) were excluded. Patients were categorized into 4 groups both for age-RP 
and age-NRP, based on the quartiles of the distribution in the total population. 

Additionally, patients were divided into 3 groups based on RP onset timing: 1) RP 
onset >1 year after the onset of the first NRP sign or symptom (NRP group); 2) 
RP onset within the same year as NRP sign or symptom onset (Simultaneous 
group); and 3) RP onset >1 year before NRP sign or symptom onset (RP group). 
All groups comparison were performed using Chi-square test (with Fisher’s cor-
rection where applicable), otherwise with ANOVA test. Logistic, linear and multi-
nomial regression models were applied to test the association with dichotomous, 
continuous and categorical variables. Kaplan-Meier curves and multivariable Cox 
regression were used to quantify the association with mortality.
Results: A total of 1748/2134 SSc patients were eligible for the study: 682 (39%) 
in the RP group, 1026 (58.8%) in the Simultaneous group (SG), and 39 (2.2%) in 
the NRP group. Mean age of RP onset was 39 (± 15 years SD) for the first group, 
49 (± 15 years SD) for the simultaneous and 53 (± 12 years SD) for the last group, 
respectively. Interestingly, the mean age of NRP was similar within the 3 groups (49 
± 14; 48 ± 15 and 48 ± 12, respectively). In the RP group, a higher prevalence of 
Anti-Centromere Antibodies (ACA) (41.5%) was observed, while the SG had a higher 
prevalence of Anti-Topoisomerase I Antibodies (ATA) (41.1%), diffuse cutaneous sys-
temic sclerosis (dcSSc, 25,2%) and a higher median Rodnan Skin Score (mRSS) 
(5, IQR 2-10, p<0,001). Conversely, the NRP group showed no specific autoantibody 
pattern and a lower prevalence of dcSSc (5.1%) but was characterized by higher rates 
of pulmonary arterial hypertension (PAH) (15.8%). When the population was divided 
into 4 groups based on the age of RP onset, the main differences were between the 
first (18-34 years) and fourth group (> 56 years). The first group had higher preva-
lence of ATA (42,2%), dcSSc (23,4%), digital ulcers (DU, 29,2%), digital pitting scars 
(DPS) (58,2%), and joint contractures (17,1%), while the fourth group showed more 

Table 1.  Organ-specific manifestations in SSc participants in VCAM-1 Q4 
versus Q1-3 (bold font denotes statistically significant associations)

  Above 75th VCAM-1 
(n=97) 

below 75th VCAM-1 
(n=291) 

P value 

Clinician-defined organ mani-
festations (present ever)

   

PAH 40 (41.2%) 85 (29.2%) 0.028
ILD 35 (36.1%) 103 (35.4%) 0.903
SSc myocardial disease 19 (19.6%) 28 (9.6%) 0.009
Myositis 6 (6.2%) 19 (6.5%) 0.905
Raynaud phenomenon 94 (97.9%) 270 (93.1%) 0.078
Digital ulcers 60 (62.5%) 130 (44.8%) 0.003
Gastro-esophageal reflux 89 (92.7%) 266 (91.7%) 0.758
Gastric antral vascular ectasia 16 (16.5%) 32 (11.0%) 0.154
Calcinosis 57 (59.4%) 162 (56.3%) 0.592
Investigation-defined organ 
manifestations (*present ever)

   

PAH* 16 (16.5%) 29 (10.0%) 0.082
Highest recorded sPAP on right 
heart catheterisation (mmHg)

46.00 (37.50-58.50) 36.00 (31.00-46.00) <0.001

NT Pro BNP(pg/ml) at baseline 221.32 
(101.06-966.21)

101.70 (60.09-170.45) <0.001

HRCT defined ILD* 33 (34.0%) 98 (33.7%) 0.951
Lowest FVC% 83.50 (69.00-97.65) 90.00 (75.00-102.00) 0.035
Lowest DLCO % 51.36 (39.18-65.74) 63.50 (47.42-75.65) 0.001
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cardiopulmonary manifestations (35.3%) and higher sPAP values (25±18 mmHg). 
Similar data were obtained when dividing our population by the age-NRP. Logistic 
regression analysis revealed that the SG was associated with a higher prevalence of 
dcSSc compared to the RP group (OR 1.491, 95% CI 1.032–2.154, p=0.033), inde-
pendently of ATA and sex. Additionally, we identified earlier age-RP as a negative 
predictor of sPAP (β -0.149, 95%CI: -0,297, -0,001; p=0.049) and mRSS (β -0.53, 
95%CI -0,094, -0,011; p=0.012). No significant association was found when predict-
ing other SSc related manifestations. Among 943 patients with available follow-up 
(median 24 months, IQR 12-48 months), a comparable estimated survival rate in the 
RP (97%), the NRP (95%) and the SG (94%) (p=0.09) was observed. However, on 
multivariable Cox regression, the SG had a significant higher mortality compared to 
the RP group, independently from patient’s age, sex, disease activity and Charlson 
Comorbidity Index (HR 1.975; 95%CI 1.002- 3.893, p=0.049). Multinomial regression 
analysis showed that female sex was associated with a higher probability of being 
included in the RP group (group (OR 2.445; 95% CI 1.052-5.681; p=0.038). Older age 
at RP onset increased the likelihood of being included in the NRP group (OR 1.067; 
95% CI 1.042–1.092; p<0.001) or in the SG (OR 1.048; 95% CI: 1.041–1.056; p<0.001). 
Additionally, ACA positivity was associated with a higher likelihood of being in the RP 
group (OR 2.004; 95% CI: 1.550–2.597; p<0.001), while the presence of ATA and 
Anti-RNA Polymerase III Antibody (ARA) antibodies was linked to a higher likelihood 
of being included in the SG (OR 1.671; 95% CI 1.295–2.157; p<0.001 and OR 4.002; 
95% CI 1.151–13.914; p=0.029, respectively).
Conclusion: Our data highlight the importance of the timing of RP and NRP 
onset as determinants of disease endotype and survival in SSc. In particular, 
patients with simultaneous onset of RP and NRP were associated with a more 
severe disease endotype, as well as higher mortality, even after adjusting for 
age, antibody status, disease activity, and comorbidities. These findings under-
line the relevance of the timing of onset of RP-NRP in the disease stratification. 
Further research is needed to confirm these results to understand whether they 
may help in the choice of the therapeutic strategy.
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Background: Inflammatory joint and tendon involvement resulting in pain and 
reduced joint function affects up to 30% of patients with systemic sclerosis (SSc) 
and represents a major burden on patient quality of life. The lack of standardized 
outcome measurements for assessing articular involvement in SSc not only lim-
its the development of evidence-based therapies, but also results in incomplete 
clinical picture of joint involvement in SSc.
Objectives: We aimed at identifying core instruments for the development of a 
consensus-based multi-outcome domain: the Articular Score in SystEmic Scle-
roSis (ASSESS) to assess articular activity among SSc patients for use in both 
clinical practice and trials.
Methods: A steering committee comprising of 12 rheumatologists, 1 epidemiol-
ogist, 1 occupational therapist, and 3 patient research partners, was convened. 
The articular score was developed through a stepwise iterative process (Figure 
1). First, a dedicated scoping review was conducted in PubMed/Medline (January 
1960 to April 2023), where two reviewers independently identified eligible studies 
assessing joint and tendon involvement in SSc and extracted the instruments 
used to assess outcomes. After expert opinion discussion, instruments were 
selected if they were considered both feasible and valid by at least 70% of the 
steering committee. Selected instruments were further assessed by two inde-
pendent reviewers using OMERACT filters. The results were presented to the 
steering committee and after a 2-step online Delphi survey, final core instruments 
to assess articular activity in SSc patients were defined.
Results: Among a total of 770 identified references, 658 were excluded based on 
their title and/or abstract resulting in 112 articles being examined based on the full 
text (Figure 1). Overall, 82 studies were included, of which 43 instruments that were 
used for assessing articular activity in at least two studies were identified. Based 
on domain match and feasibility, 9 clinical, 1 laboratory, 3 clinico-biological and 3 
patient-reported outcomes (Table 1) were selected for consideration in the articular 
activity score. Based on the measurement property analysis according to OMER-
ACT guidelines, the steering committee voted and selected the 6 instruments to be 
included in the composite score to assess joint and tendon activity in SSc patients. 
The ASSESS score will comprise: clinical (tender and swollen joint count, standard 28 
joints with the addition of distal interphalangeal joints; the presence of tendon friction 
rubs), serological (CRP), and patient and physician reported outcome measurements 
(VAS activity pain patient, VAS activity doctor) instruments.
Conclusion: The steering committee identified 6 meaningful core instruments to 
assess articular activity in SSc patients. This represents the foundation for further 
development of a composite score for joint and tendon involvement in SSc for use in 
both clinical practice and trials. In the subsequent steps, we plan to obtain weight for 
individual instruments within longitudinal SSc cohorts using the presence of activity in 
ultrasound and a patient-reported questionnaire (Likert scale 1-5) as anchors.

Figure 1. Scoping review search strategy. 

Table 1.  Identified core instruments for assessing disease articular activ-
ity in SSc patients.

Clinical Serology Clinico-
biological 
score 

Patient reported outcomes 

○ Ritchie articular index
○ Number of tender joints
○ Number of swollen joints
○ Number of synovitis
○ Presence of tendon friction rubs
○ Number of tendon frictions rubs

○ CRP ○ DAS28-
ESR
○ DAS28-
CRP
○ SDAI

○ Visual analogic scale for 
articular pain (patient)
○ Visual analogic scale for 
disease activity (patient)
○ Visual analogic scale for 
disease activity (physician)
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