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Ultrasonographic Involvement of the anterior chest wall in Spondyloarthritis: Factors associated with 5-years structural progression. A prospective study in 58 patients
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Introduction: To evaluate, factors associated with new ultrasonographic lesions of the anterior chest wall in spondyloarthritis (SpA) after a follow up of 5 years. Methods: SpA Patients included in 2013 in a first study were evaluated five years later. Ultrasound B mode and power Doppler examination of the two sternoclavicular joints and the manubrio-sternal joint were performed by the same two examinators at baseline and five years later. The presence of erosion, synovitis, ankylosis, power Doppler signal, joint effusion and joint space narrowing were assessed blind of the first evaluation.

Results: Among the 131 patients at baseline, 58 patients were evaluated 5 years later. The mean age was 48.2 +/-11.9 years old, with 86% of male and mainly an axial disease (78%). Patient characteristics are comparable to the original cohort. The most frequent lesions were ankylosis of the manubriosternal joint (38%) and erosions of the sternoclavicular joint (29 %). 31 patients (53%) developed a new lesion of the ACW. There is a statistically significant association between new lesions of the ACW and higher ASDAS CRP (1,86 +/-1,07 VS 3,0 +/-2,17 p < 0,01) and with CRP (5,34 +/-7,85 VS 16,2 +/-35, p = 0,035) in the moment of the examination . There was no baseline factor associated with the structural progression.

Conclusion:

The occurrence of new lesions of the anterior chest wall is associated with a higher disease activity and a higher CRP at 5 years.

Introduction

Spondyloarthritis is a common inflammatory rheumatic disease characterized by inflammatory back pain. Previous studies showed the presence of clinical involvement of the anterior chest wall.

Clinically, its prevalence is about 34 to 44 % in recent disease (less than 3 years of evolution) [START_REF] Wendling | Anterior chest wall pain in recent inflammatory back pain suggestive of spondyloarthritis. data from the DESIR cohort[END_REF][START_REF] Ramonda | Anterior chest wall involvement in early stages of spondyloarthritis: advanced diagnostic tools[END_REF] and about 37 to 58 % in long standing disease [START_REF] Fournié | Prospective study of anterior chest wall involvement in ankylosing spondylitis and psoriatic arthritis[END_REF][START_REF] Elhai | Clinical characteristics of anterior chest wall pain in spondyloarthritis: an analysis of 275 patients[END_REF]. Using MRI [START_REF] Weber | Anterior chest wall inflammation by whole-body magnetic resonance imaging in patients with spondyloarthritis: lack of association between clinical and imaging findings in a cross-sectional study[END_REF], involvement of the anterior chest wall is about 59 % in spondyloarhtritis with a mean age of 33.8 years old. A previous study [START_REF] Verhoeven | Ultrasonographic evaluation of the anterior chest wall in spondyloarthritis: a prospective and controlled study[END_REF] evaluated the ultrasonographic involvement of the anterior chest wall and showed a prevalence of lesions about 38 % in SpA patients with a mean age about 42 years old. In this study, we showed that there were more erosions of the sternoclavicular joint (26%), ankylosis of the manubrio-sternal joint (18 %) in comparison with a control group. The presence of lesions of the anterior chest wall was associated with the age and the disease duration. Moreover, the prevalence of synovitis was not statistically different to the control group. When compared to MRI, the prevalence of structural lesion is globally the same. Ultrasonography is useful for detecting erosions and ankylosis early in inflammatory rheumatic disease.

The structural damage of spondyloarthritis is assessed with the mSASS [START_REF] Van Der Heijde | Modified stoke ankylosing spondylitis spinal score as an outcome measure to assess the impact of treatment on structural progression in ankylosing spondylitis[END_REF] for the vertebral involvement and different scores for the sacroiliac joints (SPARCC, BERLIN) [START_REF] Maksymowych | Spondyloarthritis Research Consortium of Canada magnetic resonance imaging index for assessment of sacroiliac joint inflammation in ankylosing spondylitis[END_REF][START_REF] Song | Relationship between active inflammatory lesions in the spine and sacroiliac joints and new development of chronic lesions on whole-body MRI in early axial spondyloarthritis: results of the ESTHER trial at week 48[END_REF][START_REF] Hededal | Development and Validation of MRI Sacroiliac Joint Scoring Methods for the Semiaxial Scan Plane Corresponding to the Berlin and SPARCC MRI Scoring Methods, and of a New Global MRI Sacroiliac Joint Method[END_REF]. The structural progression is associated with high CRP, disease activity, the presence of osteitis, less use of anti TNF, NSAIDs and uncontrolled disease [START_REF] Dougados | Rate and predisposing factors for sacroiliac joint radiographic progression after a two-year follow-up period in recent-onset spondyloarthritis[END_REF][START_REF] Dougados | Sacroiliac radiographic progression in recent onset axial spondyloarthritis: the 5-year data of the DESIR cohort[END_REF][START_REF] Poddubnyy | Rates and predictors of radiographic sacroiliitis progression over 2 years in patients with axial spondyloarthritis[END_REF][START_REF] Sampaio-Barros | Undifferentiated spondyloarthropathies in Brazilians: importance of HLA-B27 and the B7-CREG alleles in characterization and disease progression[END_REF][START_REF] Bennett | Severity of baseline magnetic resonance imaging-evident sacroiliitis and HLA-B27 status in early inflammatory back pain predict radiographically evident ankylosing spondylitis at eight years[END_REF][START_REF] Gong | Ten years' experience with needle biopsy in the early diagnosis of sacroiliitis[END_REF]. To date, there are no available data about the factors associated with structural progression of the anterior chest wall. The aim of this study was to evaluate factors associated with the occurrence of new ultrasonographic lesions of the anterior chest wall in spondyloarthritis after a five years follow up in the population of our previous study [START_REF] Verhoeven | Ultrasonographic evaluation of the anterior chest wall in spondyloarthritis: a prospective and controlled study[END_REF].

Methods

Patients

This prospective study was conducted on in and out patients followed in the Department of Rheumatology of the University Hospital of Besancon with a diagnosis of spondyloarthritis according to ASAS criteria [START_REF] Rudwaleit | The development of Assessment of SpondyloArthritis international Society classification criteria for axial spondyloarthritis (part II): validation and final selection[END_REF]. We conducted this study in patients who received an ultrasound of the anterior chest wall in 2013 [START_REF] Verhoeven | Ultrasonographic evaluation of the anterior chest wall in spondyloarthritis: a prospective and controlled study[END_REF] as part of routine care and were still followed 5 years later. Exclusion criteria were patients less than 18 years old, absence of consent, sepsis and a history of thoracic surgery with thoracotomy, or sternal fracture. For each patient were recorded: laterality , active smoking , class I HLA typing , presence of sacroiliitis and syndesmophytes on X-Ray or MRI , the disease duration and the axial (assessed by imaging) or peripheral phenotype of the disease, the presence of enthesitis (assessed by MRI or ultrasonography when patients were symptomatic) and arthritis, history of uveitis , the presence of skin lesions (psoriasis, pustulosis) , the presence of Inflammatory bowel disease (IBD) , current treatment , ESR and CRP , BASDAI and ASDAS-CRP at baseline and five years later. Informed consent was obtained from each patient along the five years.

Ethic statement

The purpose of this study is to evaluate prognosis factors of structural progression of the anterior chest wall based on the use of personal data collected and processed by the practitioner in charge of the patients concerned by this disease. Oral consent was obtained for each patient.

Ultrasonographic assessment

An ultrasound B mode and Doppler power mode examination of the Sterno-clavicular joints (SCJ) and the manubrio-sternal joint (MSJ) were performed by one of the same two experienced rheumatologists in blind of the first examination. A kappa coefficient on 10 patients (30 joints) evaluated the interobserver agreement at 0.85. Costosternal junctions were not examined because they are not easily accessible with US examinations for all patients. All US examinations were performed with the same ultrasound device (Esaote MyLab 70 XVG using a 10-18MHerz probe). For each patient, ultrasound examination included a longitudinal section of the left and right SCJ and the MSJ, completed by a cross-section in case of erosion was detected. During the examination, synovitis, joint effusion, erosion, ankylosis, joint space narrowing or Doppler signal were investigated.

The elementary lesions were defined as follows:

-Synovitis: hypo echoic intracapsular incompressible area.

-Joint effusion: compressible anechoic intracapsular area, absence of Doppler flow.

-Erosion: disruption of the cortical bone line displayed in two perpendicular axes (different from bone irregularity by a clear disruption).

-Joint space narrowing: the loss or reduction (less than 5 mm) of the space between the two bony parts of the joints.

-Doppler: power Doppler signal -Ankylosis: bony bridging

Statistical analysis

Statistical analysis was performed using the Graphpad ® software. The results of the standard descriptive study of two groups were expressed as mean with standard deviation. The descriptive comparison between the two groups was performed by Mann-Whitney test for continuous variables and Chi 2 test or Fisher's exact test for qualitative variables. P values less than 0.05 were considered significant.

Results

Of the 131 patients seen in 2013, 58 were still followed in the department of Rheumatology and had ultrasonographic monitoring of the ACW in 2018. Demographic data of patients are summarized in Table I and are comparable, but five years older to the initial cohort. Patients followed during 5 years were more frequently treated with biodrugs (p<0.001). The mean age was 48.2 +/-11.9 years old, with 86% of male and 89 % of HLA B27. Thirty five (60.3 %) of these patients had a history of pain of the ACW.

Prevalence and type of lesions:

The prevalence of ultrasonographic lesions of the ACW was 67.2 % in 2018, compared to 32.7% in 2013. The most frequent lesions were ankylosis of the manubriosternal joint (38%) (Figure 1) and erosions of the sternoclavicular joint (29 %). The type and prevalence of lesions are presented in the Figure 2. Patients with lesions of the ACW are significantly older (51.4 +/-11.5 VS 41.5 +/-9.98, p<0,01). There were no differences concerning the presence of HLA B27 and the presence of a radiographic sacroiliitis or syndesmophytes. There was no correlation between actual or history of reported pain of the ACW and the presence of ultrasonographic lesions. Finally, among the 4 patients with a synovitis of the sternoclavicular joint at baseline, 2 (50%) developed erosion 5 years later.

New lesions and associated factors:

Among the 58 patients, 31 (53%) developed a new lesion of the ACW (table 2). Age of subjects with new lesions of the ACW was not significantly different (45.3 ±11.3 VS 50.7 ±12.1). There were no differences concerning the presence of HLA B27, the gender, the presence of a radiographic sacroilitis and the presence of previous lesions of the ACW. There is a trend on the association between the presence of syndesmophytes at baseline and the development of new lesions of the ACW (p = 0.08). There is an association between a higher ASDAS CRP in 2018 and new lesions of the ACW (3.00 ± 2.17VS1.86 ± 1.07 ; p<0.01) and with the level of CRP in 2018 (16.2 ±3VS5.34 ±7.85 ; p = 0.035). These results are confirmed in the univariate logistic regression analysis for the disease activity in 2018 (OR 3.73 [1.23; 16.7], p=0.042). Nevertheless, the ASDAS CRP and the CRP levels at baseline were not predictive of the occurrence of new lesions of the ACW. The evolution of the ASDAS CRP and the CRP over 5 years is associated with new lesions of the ACW. Patients with new lesion at 5 years of follow up have an increase in ASDAS CRP (+0.88 VS -0.64, p<0.01) along the years (Figure 3).

Discussion

Our study is the first to evaluate the structural progression of the anterior chest wall in spondyloarthritis by US. The originality of our study is to show the occurence of new lesions of the ACW in patients with uncontrolled disease. The monitoring of the ACW by US could be a relevant tool in the follow up of patients with SpA. To date, the structural progression of spondyloarthritis is assessed in the spine and in the sacroiliac [START_REF] Aouad | Structural progression in axial spondyloarthritis[END_REF]. Our data showed that the monitoring of the anterior chest wall could be useful because modifications are present and occur in case of uncontrolled disease. The performance and the usefulness of ultrasonography are well established in rheumatoid arthritis for the detection of synovitis and erosions [START_REF] Forien | Ultrasound and follow-up of rheumatoid arthritis[END_REF], and in spondyloarthritis for the detection of enthesitis [START_REF] Hartung | Clinical assessment and ultrasonography in the follow-up of enthesitis in patients with spondyloarthritis: a multicenter ultrasound study in daily clinical practice[END_REF]. Recently, it has been showed that modifications of the ultrasonography of the sternoclavicular joint were correlated with the response to the treatment in case of polymyalgia rheumatica [START_REF] Verhoeven | Sterno-clavicular involvement in polymyalgia rheumatica[END_REF]. This procedure has many positive aspects. Indeed, it is available immediately, nonirradiant and non-expensive. This could be an interesting anatomical region to monitor in patients with spondyloarthritis.

Nevertheless, our study had several limitations. First, there are few patients studied. But the characteristics of the 58 patients at baseline are similar to the initial cohort of 136 patients. This minimizes tracking bias, although it can be expected that patients who continued their follow-up had more severe disease. This last point is important because in our study, 81% of patients are treated with biologic agents, significantly more than the original cohort (55 % VS 81 %, p<0.001). Potentially, these patients are at greater risk of developing new structural lesions. Nevertheless, we show that patients with an un controlled disease progress more quickly.

The absence of a control group is a limitation. The initial, transversal, study [START_REF] Verhoeven | Ultrasonographic evaluation of the anterior chest wall in spondyloarthritis: a prospective and controlled study[END_REF] compared the prevalence of US lesions of the ACW in SpA in comparison with a control group. In this study, there was an increased prevalence of ankyloses of the MSJ and erosions of the SCJ. The aim of the present study was to evaluate factors associated with the occurrence of new lesions. Thus, the presence of a control group was not essential.

However, confusion with osteoarthritis lesions is possible. Nevertheless, degenerative lesions begin after 50 years, with mainly osteophytes [START_REF] Lawrence | The prevalence of osteoarthritis of the sternoclavicular joint on computed tomography[END_REF]. In our study we focused on specific structural lesions secondary to an inflammatory process (erosions and ankylosis). Manubiosternal ankylosis is a common finding in the healthy population but its prevalence is less important than in spondyloarthtitis [START_REF] Ehara | Manubriosternal joint: imaging features of normal anatomy and arthritis[END_REF]. Thus findings are more likely to be secondary to inflammatory process.

Finally, the absence of data concerning the radiographic progression of the sacroiliac joint and the spine is regrettable. This is the main limitation of our study. Nevertheless, the prognosis factors of structural progression of the axial skeleton are known. In our study, the prevalence of radiographic sacroiliitis (86%) and of HLA B27 (89%) is too important in this small number of patient to be relevant as prognosis factors.

In conclusion, the prevalence of lesions of the ACW increases during the time in relation with the disease activity and the inflammatory parameters. Anterior chest wall could be a new target to evaluate structural outcome beside mSASSS. Larger studies are needed to confirm this proposition.
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 2 Figure 2 Evolution of ultrasonographic lesions of the anterior chest wall after a 5 years follow up

Table 2 :

 2 patient characteristics according to the occurrence or non-occurrence of new lesionsof the anterior chest wall

		No new lesions (n =	New lesions (n=31)
		27)	
	Age (years)	44.9 (±11.3)	50.6 (±12.3)
	Gender (% of male)	80%	76%
	HLA B27	88%	88%
	Disease duration	16.3 (±6.79)	19.2 (±10.9)
	(years)		
	Previous lesions	24%	44%
	Radiographic	88%	84%
	Sacroiliitis		
	Axial SpA	76%	81%
	tabac	40%	36%
	uveitis	16%	28%
	IBD	12%	12%
	NSAIDs	44%	20%
	TNF inhibitors	76%	92%
	CRP 2013 (mg/l)	8,2 (±9,94)	12 (±25,9)

CRP 2018 (mg/l) 5.25 (±8) 11.1 (±16.3)*

  Results are expressed as mean (±SD) or percentage. Comparisons between groups are realized with a t test for continuous value and a Fisher's exact test for qualitative value.

	ASDAS 2013	2.54 (±1.22)	2.67 (±1.24)
	ASDAS 2018	1.89±1.08	2.98±2.33 *

* p<0.05