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Highlights:

• Rheumatoid arthritis, Sjögren's syndrome and systemic lupus are seen in more than 6% of patients with systemic sclerosis (SSc). • Patients with Sjogren's syndrome/SSc may have a worse prognosis than those with nonoverlap SSc. • Patients with overlap SSc were more likely to receive corticosteroids including doses > 15mg/day which have been associated to renal crisis. • We recommend active screening for concomitant autoimmune diseases in SSc patients since their co-occurrence may affect prognosis and treatment options.

Introduction:

Systemic sclerosis (SSc) is a rare autoimmune systemic disease (AISD) characterized by autoimmunity, skin and organ fibrosis and microvascular disease. This disease is severe and life threatening and is responsible for digital ulcers, pulmonary hypertension or cardiomyopathy [1,[START_REF] Scherlinger | Worldwide trends in allcause mortality of auto-immune systemic diseases between 2001 and 2014[END_REF]. The treatment of SSc patients is challenging because no drugs have been shown to have a clear effect on the natural history of the disease [START_REF] Desbois | Systemic sclerosis: An update in 2016[END_REF]. Moreover, some treatments used in other autoimmune disorders, such as corticosteroids or TNF-alpha inhibitors, have been associated with negative outcomes in patients with SSc [START_REF] Iudici | Glucocorticoids in systemic sclerosis: weighing the benefits and risks -a systematic review[END_REF][START_REF] Distler | Is there a role for TNFα antagonists in the treatment of SSc? EUSTAR expert consensus development using the Delphi technique[END_REF].

Polyautoimmunity, characterized by the presence of another autoimmune disease in patients with SSc, is not a rare finding [START_REF] Elhai | Systemic sclerosis at the crossroad of polyautoimmunity[END_REF] and is referred to as overlap SSc. A recent study reported that overlap SSc was found in more than 25% of patients affected with SSc [START_REF] Elhai | Systemic sclerosis at the crossroad of polyautoimmunity[END_REF]. Among the autoimmune diseases that overlap with SSc, we focused our interest on three systemic AISDs: rheumatoid arthritis (RA), Sjogren's syndrome (SgS) and systemic lupus erythematosus (SLE). These AISDs are frequently associated with SSc [START_REF] Elhai | Systemic sclerosis at the crossroad of polyautoimmunity[END_REF], and their co-occurrence might affect both the prognosis and the treatment. However, data on the phenotype and treatment of patients with overlap SSc are scarce.

The aim of our study was to describe the prevalence rates of the co-occurrence of SSc with RA, SgS and SLE and the clinical characteristics, serological characteristics, and specific treatment of patients with SSc co-occurring with RA, SgS and SLE. We screened for AISDs in SSc patients from two tertiary centers and compared the characteristics of these patients with those of a historical SSc cohort.

Patients and methods:

Patients and ethical considerations

The study population included all SSc patients who consulted or were hospitalized at least once between 2007 and 2017 in the rheumatology departments of Bordeaux and Strasbourg University Hospitals. Both departments are part of a national reference center for rare systemic autoimmune diseases (RESO). The SSc diagnosis was based on the 2013 ACR/EULAR classification criteria [START_REF] Van Den Hoogen | Classification Criteria for Systemic Sclerosis: An American College of Rheumatology/European League Against Rheumatism Collaborative Initiative: ACR/EULAR Classification Criteria for SSc[END_REF]. This retrospective observational study used patient medical files as a data source.

To compare the characteristics of SSc patients with and without overlap SSc, the Bordeaux University Hospital SSc cohort, named Vasculopathy and Inflammation in Systemic Sclerosis (VISS), was used as a historical cohort. This cohort included 310 patients who consulted at least once in the rheumatology, internal medicine, dermatology or vascular medicine department between 2012 and 2017. This study was conducted in concordance with the French ethics guidelines and was approved by an external ethics committee (CPP, 2012-A00081-42, Aquitaine).

Definition of overlap SSc

The medical files of all SSc patients were screened for anamnestic and clinical sign of another AISD. When an overlap syndrome was suspected by the attending clinician, specific auto-antibodies were evaluated (e.g., ACPA antibody for RA, anti-dsDNA for SLE, anti SSA/SSB for SgS). Patients were included if they satisfied the 2012 SLICC classification criteria for SLE [START_REF] Petri | Derivation and Validation of Systemic Lupus International Collaborating Clinics Classification Criteria for Systemic Lupus Erythematosus[END_REF] and/or the 2016 ACR/EULAR primary Sjögren's syndrome classification criteria [START_REF] Shiboski | American College of Rheumatology/European League Against Rheumatism classification criteria for primary Sjögren's syndrome: A consensus and data-driven methodology involving three international patient cohorts[END_REF]. For the diagnosis of SSc/RA overlap, the presence of at least one joint with clinical arthritis and either typical RA bone erosion or anti-CCP2 (ACPA) positivity (>29.9 U/mL) was required, as arthritis and IgM-rheumatoid factor are part of the SSc clinical spectrum.

Collected data and definitions of organ involvement

The demographic and disease characteristics of patients with overlap SSc were retrieved from the electronic health records. The analyzed disease characteristics included SSc organ involvement, the history of renal crisis, the presence of digital ulcers, the presence of calcinosis and the maximum modified Rodnan skin score during the follow-up.

The antibody profile was retrieved. Concerning anti-phospholipid antibodies, anti-cardiolipin, antibeta glycoprotein-1 and lupus anticoagulant were assayed in some patients (at the discretion of the attending clinician). A positive result was reported only if it was confirmed at least 12 weeks after.

Gastrointestinal involvement was defined as functional and/or physical signs such as gastrointestinal motility disturbance, dysphagia, nausea, malabsorption, esophageal stenosis, gastro-esophageal reflux or intestinal pseudo-obstruction. Neurological involvement was defined as symptomatic peripheral nerve involvement such as polyneuropathies confirmed with specific electromyographic findings (e.g., decrease in sensory and/or motor amplitudes in case of axonal involvement).

Catheterism-confirmed pulmonary arterial hypertension (PAH) was defined as a mean pulmonary arterial pressure of 25mmHg or more and echography-confirmed PAH as a systolic pulmonary arterial of 35mmHg or more [START_REF] Steen | Exercise-Induced Pulmonary Arterial Hypertension in Patients With Systemic Sclerosis*[END_REF]. SSc-specific cardiac involvement was defined by a decrease in left ventricular ejection fraction (left ventricular ejection fraction < 45%) and symptoms of congestive heart failure associated with specific abnormalities of myocardial fibrosis on MRI.

The presence of CT-scan-defined interstitial lung disease or lung fibrosis as defined by the scleroderma lung study research group [START_REF] Goldin | High-resolution CT scan findings in patients with symptomatic scleroderma-related interstitial lung disease[END_REF], were assessed by CT-scanning at least once in all patients. Spirometry-defined restrictive syndrome was defined as a reduction of at least 20% of the total lung capacity compared to the theorical calculated volume as assessed using a plethysmography cabin.

Treatment history (defined as the ever use of a treatment) was analyzed, including the history of corticosteroid use, the maximum corticosteroids dosage, and the history of immunosuppressive treatment and the use of biologics.

Follow-up was defined by the time between SSc diagnosis (first non-Raynaud) and the last follow-up.

Statistical analysis

Quantitative variables are reported as the means (+/-standard deviations), and qualitative variables are reported as percentages. Group comparisons were conducted using Student's t-test for quantitative values and chi-square tests for qualitative variables. In the case of quantitative variables that did not follow a normal distribution and/or analyses with small subgroups, nonparametric tests were used instead: Fisher's exact test was for qualitative variables, and the Mann-Whitney test was used for quantitative variables. Kaplan-Meier survival curves were generated using follow-up data from all VISS and overlap SSc patients. Survival curves were analyzed using a multivariable Cox regression model. The multivariate model was constructed using backward stepwise selection of variables known to be associated with SSc prognosis. All analyses were performed using STATA SE 13.1 software (Stata Corp., College Station, TX, USA), and a statistical threshold of 0.05 was used to indicate significance.

Results:

Description of the population

A total of 534 SSc patients at the Bordeaux (n = 310) and Strasbourg (n = 224) University Hospitals were screened. Among these patients, 34 (6.4%) had overlap SSc with RA, SgS and/or SLE. Twentyone patients (61.8%; 3.9% of the total cohort) had RA, 14 (41.2%; 2.6% of the total cohort) had SgS, and 4 (11.8%; 0.7% of the total cohort) had SLE. Five patients had 2 concomitant autoimmune diseases (4 have RA and SgS and 1 had SLE and SgS).

The patients with overlap SSc had a mean age of 62.5 (±14.5) years, and 26 (76%) were women (table 1). Limited cutaneous SSc (lcSSc) was diagnosed in 24 patients (71%) while the others had diffuse cutaneous SSc (dcSSc). The maximum median modified Rodnan score was 6 (IQR 4-13). Thirteen patients (38%) had CT-scan-defined interstitial lung disease, with 9 (26%) having lung fibrosis (as assessed by CT scanning). Pulmonary arterial hypertension was suspected in 11 (32%) patients (as defined by a systolic pulmonary arterial pressure > 35 mmHg on echocardiography) but was confirmed by right heart catheterization in only 3 of them. Biologically, all patients had significant anti-nuclear antibody titers (≥1/320), 17 (50%) were anti-centromere antibody positive, 11 (32%) had anti-Scl70 antibodies, 6 patients had no specificities and none (0/24) had anti-RNA polymerase III antibodies. Other characteristics are shown in Table 1.

Description of overlap SSc

The diagnosis of RA, SLE or SgS was made after the diagnosis of SSc in 22 (65%) patients, concomitantly in 10 patients (29%), and before in 2 (6%) patients. The median time between the diagnosis of SSc and the diagnosis of the overlap AISD was 1 years (IQR25-75 : 0-8).

Among the patients diagnosed with RA, 18 (86%) were positive for ACPA, and 17 (81%) had erosive disease (14 were both erosive and ACPA positive). Two RA/SSc overlap patients tested positive for ACPA before arthritis developed (2 and 5 years before, respectively). Concerning the 16 other RA/SSc patients, ACPA screening had not been performed before arthritis onset. Despite specific treatment (methotrexate for 95% and biologics for 67%), only 10 (48%) patients had achieved RA remission (DAS28-CRP < 2.6) at the time of their last visit.

All patients with concomitant SgS presented with objectively confirmed sicca syndrome, 8 (57%) had a Chisholm score ≥ 3 on accessory salivary gland biopsy, and 12 (86%) were positive for anti-SSA antibodies. Neurological involvement was diagnosed in 5 (35.7%) SSc/SgS patients: 4 patients had sensorimotor polyneuropathy, both axonal and demyelinating characterized by decreased sensory and motor amplitudes on the electromyogram, and one had carpal tunnel syndrome.

Among the 4 patients with SSc/SLE, three (75%) were positive for anti-dsDNA antibodies, one was positive for anti-RNP antibodies, and none had anti-Sm antibodies. Two patients had at least one antiphospholipid antibody, without clinical antiphospholipid syndrome. The associated SLE was severe, with one patient diagnosed with class IV nephropathy and three with SLICC -SLE Damage Index (SLICC-SDI) scores ≥ 5 (demonstrating high levels of damage accrual). None of the patients had concomitant neurological SLE.

The prevalence of each overlap disease was similar in both centers (p > 0.05 for all comparisons, data not shown). All patients in the overlap cohort and 97.6% (283/290) of those of the control cohort were hospitalized at least once for SSc evaluation.

Clinical specificities of overlap SSc

Comparisons between the 34 patients with overlap SSc and the 290 non-overlap SSc patients from the control cohort are shown in Tables 1 and2.

Patients with overlap SSc were diagnosed younger than those without overlap (45.5 ± 16.6 years vs. 51.± 15 years, p = 0.03). The proportion of patients with lcSSc was similar in the overlap and nonoverlap groups (70.6% vs. 75.5%, respectively, p = NS), as was positivity for anti-centromere antibodies (50% vs. 43.2%, respectively, p = NS). The prevalence of RNA-pol III antibodies was 9.7% (11/114 tested patients) in the non-overlap SSc group, whereas no overlap SSc patient tested positive (0/26 tested patients; p = 0.10).

The disease phenotype of overlap SSc was similar to that of non-overlap SSc in terms of the prevalence of pulmonary arterial hypertension, CT-scan-defined interstitial lung disease, digital ulcers and mortality. We found an higher prevalence of electromyographic-confirmed peripheral neurological involvement in SSc/SgS and SSc/RA patients than in non-overlap SSc patients (35.7% and 23.4% vs.

3.2%, respectively, p < 0.001; Tables 1 and2).

Impact of overlap SSc diagnosis on prognosis

We compared the survival curves of patients with overlap SSc (n = 34) and the non-overlap SSc patients from the VISS cohort (n = 290). The median follow-up after diagnosis was 9.2 years (range 0 -41.6). The Kaplan-Meier survival curves of the VISS cohort and each overlap SSc group are shown in Figure 1. To compare the prognosis between patients with or without SSc overlap, we used a multivariate Cox model, taking into account known SSc risk factors for mortality, namely, age and modified Rodnan skin score (mRSS). To explore the impact of each overlap disease, we added the presence of each disease into the model (Table 3). We found that the occurrence of SgS was significantly associated with mortality in the multivariate analysis (hazard ratio = 3.79, 95% CI [1.38-10.40], p = 0.01). The main causes of mortality among SgS patients were infections (n = 3), diffuse B cell lymphoma (n = 1) and unknown (death occurred during sleep and no autopsy was performed, n = 1; see supplementary table 1 for causes of death in the overlap and control populations). 

Treatment specificities of overlap SSc

With respect to treatments, patients with overlap SSc were more likely to receive corticosteroids (85.3% vs. 45%, p < 0.0001), immunosuppressive drugs (82.4% vs. 49.2%, p < 0.0001) and biologic DMARDs (bDMARDs, 52.9% vs. 3.8%, p < 0.0001; Tables 1 and4; figure 2) than non-overlap SSc patients. A similar proportion in each group was exposed to a corticosteroid dosage more than 15 mg/day (50% vs. 65.2%, p = NS). Overlap SSc patients received methotrexate more often (73.5% vs. 31.3%; p < 0.0001) and received less mycophenolate mofetil (9.7% vs. 48%, p < 0.001). The most commonly prescribed bDMARDs in the overlap SSc population were tocilizumab (40.6%), TNF-alpha inhibitors (29.4%) and rituximab (26.5%) (p < 0.0001 for all comparisons vs. the non-overlap SSc patients). More specifically, in the SSc/RA overlap population, 95% of patients had a history of methotrexate treatment, 42.9% had received a TNF-alpha inhibitor and 47.6% had received antiinterleukin 6 receptor treatment (tocilizumab; Table 4). 

Discussion

In this retrospective cohort of 534 patients with SSc, we found a prevalence of overlap with AISDs of more than 6%. RA was the most prevalent AISD (3.9%), followed by SgS (2.6%) and SLE (0.7%). We found that overlap and non-overlap SSc had similar disease phenotypes, including the same incidences of cardiac/lung involvement and digital ulcers. However, striking differences were observed in terms of treatment history and prognosis. Patients with overlap syndrome were more likely to receive corticosteroids and biologics, including tocilizumab, rituximab and TNF inhibitors. Moreover, patients with SgS/SSc had a higher mortality rate, mainly driven by mortality in patients with Sgs/SSc (Table 3).

A recent meta-analysis by Elhai et al. estimated the prevalences of RA, SgS and SLE in SSc patients to be 4.2%, 7.7% and 2.6%, respectively [START_REF] Elhai | Systemic sclerosis at the crossroad of polyautoimmunity[END_REF]. The underrepresentation of SgS in our cohort might be explained in part by our use of the 2016 ACR/EULAR classification criteria, which are more specific but less sensitive for the diagnosis of SgS. Moreover, SgS is sometimes not diagnosed because accessory salivary gland biopsy is not routinely performed. Indeed, sicca symptoms are very common in SSc patients and therefore do not always mandate a biopsy.

We did not find statistically significant differences in terms of disease characteristics such as severe organ involvement (e.g., SSc-specific cardiac involvement, pulmonary hypertensive disease). This is in agreement with a French-Italian study conducted by Avouac et al. [START_REF] Avouac | Associated autoimmune diseases in systemic sclerosis define a subset of patients with milder disease: results from 2 large cohorts of European Caucasian patients[END_REF]. However, using the VISS cohort for comparison, we found that patients with SgS/SSc were at higher risk of mortality after adjusting for confounding factors such as age and the extent of skin involvement (Figure 1, Table 3). The cause of the increased risk of death among patients with SSc/SgS syndrome remains unclear. Most SSc/SgS patients (3/5) developed severe infection and one developed large B-cell lymphoma, a common complication of severe SgS. However, the causes of death were roughly identical compared to the control SSc cohort (supplementary table 1 and2). One other study investigated the prognostic impact of SSc overlap syndrome and did not observe any difference in terms of mortality, but the authors analyzed overlap SSc as a whole and not by overlap diagnosis [START_REF] Fairley | Clinical characteristics and survival in systemic sclerosis-mixed connective tissue disease and systemic sclerosis-overlap syndrome[END_REF]. Interestingly, in all 24/34 overlap patients who were tested, none were positive for anti-RNA polymerase III antibody, contrary to approximately 10% of other patients. To our knowledge, the prevalence of anti-RNA polymerase III antibody in the SSc overlap population has not been reported thus far. This is of particular interest since anti-RNA polymerase III positivity is associated with cancer and renal crisis, particularly in the case of corticosteroid treatment [START_REF] Kuwana | A To-Do List at Diagnosis of Systemic Sclerosis with Positive Anti-RNA Polymerase III Antibodies[END_REF].

We found that patients with overlap SSc had a longer disease duration than non-overlap patients, which suggests that polyautoimmunity can develop late in the natural history of SSc. Indeed, the associated AISD was diagnosed after SSc in nearly two-thirds of the cases. Interestingly, two patients who tested positive for ACPA subsequently developed RA two to five years after the initial SSc diagnosis (ACPA was not measured in other patients prior to arthritis development). This disease latency is consistent with the results of previous publications, showing a delay of up to 9 years between ACPA positivity and RA diagnosis [START_REF] Nielen | Specific autoantibodies precede the symptoms of rheumatoid arthritis: A study of serial measurements in blood donors[END_REF]. Similar results have been obtained concerning the identification of SSA/SSB antibodies years before the diagnosis of SgS [START_REF] Theander | Prediction of Sjögren's Syndrome Years Before Diagnosis and Identification of Patients With Early Onset and Severe Disease Course by Autoantibody Profiling[END_REF]. Overall, these results have several implications: (1) physicians caring for patients with SSc should screen them for associated AISDs during follow-up and (2) screening for ACPA/SSA-SSB at diagnosis or in case of joint or sicca symptoms might be important in patients with SSc. Indeed, the early diagnosis and treatment of RA predicts better patient and radiographic outcomes [START_REF] Kyburz | The long-term impact of early treatment of rheumatoid arthritis on radiographic progression: a population-based cohort study[END_REF] and increases the chance of achieving remission [START_REF] Hua | Diagnosis, prognosis and classification of early arthritis: results of a systematic review informing the 2016 update of the EULAR recommendations for the management of early arthritis[END_REF][START_REF] Sung | Prevalence and predictors for sustained remission in rheumatoid arthritis[END_REF]. The importance of this is supported by the fact that more than 80% of SSc/RA overlap patients had erosive disease, and fewer than half of them had achieved remission at the time of their last visit.

The most striking difference found between overlap and non-overlap SSc patients concerned their treatment history. Among patients with overlap SSc, 85% had received corticosteroids, with almost 40% of them receiving a maximal dose > 15 mg, a dose that is reported to be a potential trigger of renal crisis [START_REF] Woodworth | Scleroderma renal crisis and renal involvement in systemic sclerosis[END_REF]. This might be explained by the fact that overlap AISDs are often treated with corticosteroids [START_REF] Foocharoen | Clinical characteristics of scleroderma overlap syndromes: comparisons with pure scleroderma[END_REF]. Although high prevalence of corticosteroid use including > 15mg/day, we reported only of renal crisis in the overlap population. This is likely to be explained by the fact that the majority of patient had a localized form of SSc and that none were positive of anti-RNA polymerase III antibody. However, the proper benefit/risk balance should be assessed in cases of concomitant SSc [START_REF] Blagojevic | Is there today a place for corticosteroids in the treatment of scleroderma?[END_REF]. The more common use of methotrexate and biologics in the overlap SSc population was mainly driven by their prescription to RA/SSc patients. The use of TNF-alpha inhibitors has been associated with adverse outcomes in SSc, such as the worsening of skin involvement [START_REF] Distler | Is there a role for TNFα antagonists in the treatment of SSc? EUSTAR expert consensus development using the Delphi technique[END_REF], a lupus-like phenotype [START_REF] Christopher-Stine | Tumor necrosis factor-alpha antagonists induce lupus-like syndrome in patients with scleroderma overlap/mixed connective tissue disease[END_REF], or acute exacerbation of pulmonary fibrosis [START_REF] Allanore | Fatal exacerbation of fibrosing alveolitis associated with systemic sclerosis in a patient treated with adalimumab[END_REF]. However, such associations were not found in our study. The use of non-anti-TNF-alpha biologics appears safe, as shown recently by several trials of rituximab [START_REF] Elhai | Outcomes of patients with systemic sclerosis treated with rituximab in contemporary practice: a prospective cohort study[END_REF][START_REF] Thiebaut | Efficacy and safety of rituximab in systemic sclerosis: French retrospective study and literature review[END_REF] or, in the phase II faSScinate trial, of tocilizumab [START_REF] Khanna | Safety and efficacy of subcutaneous tocilizumab in systemic sclerosis: results from the open-label period of a phase II randomised controlled trial (faSScinate)[END_REF]. The efficacy and safety of JAK inhibitors in SSc patients is still unknown, but trials are ongoing (NCT03274076 evaluating tofacitinib) [START_REF] Sarzi-Puttini | Systemic rheumatic diseases: From biological agents to small molecules[END_REF].

Our study has several strengths. First, it included more than 500 SSc patients from 2 tertiary hospitals belonging to a national reference center for rare AISDs. Second, we were able to compare the clinical phenotype of overlap SSc with that of non-overlap SSc patients in the well-characterized VISS cohort, which included more than 300 patients. However, we cannot exclude an underrepresentation of some subgroups of overlap SSc, particularly SgS, since sicca syndrome is common and accessory salivary biopsy was not conducted in all patients. Moreover, given that SSc can present with articular involvement, only patients with arthritis and positivity for ACPA and/or typical erosion were considered to have RA. To note, the inclusion of patients from only two hospitals might limit the generalizability in terms of treatments. Additionally, we chose to include only well-defined AISD and therefore excluded from our study overlap inflammatory myositis since they encompass highly heterogeneous clinical entities ranging from dermatomyositis to SSc-associated myositis characterized by anti-Pm/Scl or anti-Ku antibodies.

To conclude, we report here that AISDs such as RA, SgS or SLE are found in more than 6% of patients with SSc. While the disease phenotypes, including the prevalence of severe organ involvement, were similar, we found that patients with SgS/SSc overlap had a higher mortality rate than SSc patients. Moreover, overlap syndrome were more likely to received corticosteroids, including doses > 15mg/day which have been associated to an increased risk of renal crisis. For these reasons and given that overlap syndromes are often diagnosed after SSc and that specific autoantibodies (ACPA/SSA-SSB) might be present long before symptom onset, active screening for associated AISDs in SSc should be strongly encouraged. 

Figure 1 :Factors

 1 Figure 1: Survival curves of non-overlap SSc versus SLE/SSc, RA/SSc, and SgS/SSc patients.

Figure 2 :

 2 Figure 2: Treatment characteristics of overlap SSc versus non-overlap SSc. The proportions of the patients with overlap vs. non-overlap SSc with (A) a history of corticosteroid use, (B) a history of corticosteroid dose use > 15 mg/day, (C) a history of immunosuppressive medication use and (D), a history of biologic DMARDs (bDMARDs) use are shown. The columns indicate the proportions, and the bars indicate the standard errors. Comparisons were made using the chi-squared test; ns, non-significant; ****, p < 0.0001.

Table 3 : Cox multivariate analysis of factors associated with mortality in the survival analysis.

 3 

Table 1 : Patient, disease and treatment characteristics of patients with overlap syndrome and a SSc control

 1 

		SSc control	Overlap	
	Patient characteristics	population (n = 290)	syndrome patients	p-value
			(n = 34)	
	Patient characteristics			
	Age, years, mean ±S.D	61.5 ± 14.1	62.3 ± 14.5	0.74
	Female sex	74.5% (216/290)	76.5% (26/34)	0.80
	History of smoking	56.5% (96/170)	33.3% (10/30)	0.02
	History of cancer	17.1% (37/217)	9.4% (3/32)	0.27
	Death	13.1% (38/290)	26.5% (9/34)	0.07
	Disease characteristics			
	Age at disease onset, years, mean ±S.D	51 ± 15	45.5 ± 16.6	0.03

population. Abbreviations: DLCO/VA, ratio of measured DLCO to alveolar volume; PAH, pulmonary arterial hypertension; SSc, systemic scleroderma. * Peripheral neurologic involvement included 4 sensorimotor polyneuropathy, both axonal and demyelinating, and one carpal tunnel syndrome.

Table 4 : Treatment characteristics of each subset of patients with different associated autoimmune diseases
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(compared to the VISS cohort). ***, p < 0.001; **p < 0.01; * p < 0.05 References:

Competing interests

Disclosure of competing interests: MS, PB and JL, LA, JS, JEG, EC and TS declare that they have no competing interests. CR has received consultancy and speaking fees from Roche, Sanofi, Abbvie, Pfizer, MSD, UCB, Amgen and Mylan.

MET has received consultancy fees and/or research funding from BMS, Roche, Lilly and UCB.

Fundings

There are no fundings to report for the current study.