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Diagnostic performances of ultrasound evaluation of major salivary glands according to the 2019 OMERACT US scoring system
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Objective. To evaluate the diagnostic performance of ultrasound examination of the major salivary glands (US-SG) according to the 2019 OMERACT US scoring system for Sjogren's syndrome (SS).

Methods. This was a retrospective study based on a multicentric cohort of SS/sicca syndrome. ACR/EULAR 2016 (≥ 4 without OSS), AECG 2002 and clinician experts were considered as reference standards for SS

diagnosis. An OMERACT score ≥ 2 according to 2 independent readers defined the diagnosis of SS based on US-SG assessment. Diagnostic performances and Inter-observer reproducibility of US-SG were assessed.

Results. Forty-two patients fulfilling the ACR/EULAR 2016 criteria for SS were compared to 30 controls with sicca syndrome. Twenty-five patients were diagnosed with SS according to US-SG evaluation, they were more frequently included in the SS group (52.5%) than in controls (10.0%) (p < 0.001). US-SG showed AUC of 0.751 (0.621-0.882) for the diagnosis of SS (ACR/EULAR 2016 classification). The inclusion of USSG in the ACR/EULAR 2016 classification improved Se (91.5% vs 89.4%) with limited decrease of Sp (96.0% vs 100%) and with an AUC of 0.975 (0.945-1.00). Similar results were observed when USSG was included in the AECG 2002 classification. Inter-observer reproducibility of the 2019 OMERACT US scoring ≥ 2 for SS diagnosis was good (k =0.73 (0.64-0.81)). Histological lymphocyte infiltration of the minor salivary glands was associated with the OMERACT grading of US-SG.

Conclusion.

This study confirms the good specificity of the 2019 OMERACT US classification of US-SG for the diagnosis of SS and its feasibility in daily practice.

Introduction

Sjogren's Syndrome (SS) is a frequent systemic autoimmune disease. Sicca syndrome is the clinical hallmark of this disorder and is often associated with more non-specific symptoms such as fatigue and musculoskeletal pain. SS is frequently associated with other organ-specific autoimmune diseases (i.e. autoimmune thyroiditis, primary biliary cirrhosis) or other connective tissue diseases (i.e. rheumatoid arthritis, systemic lupus, systemic sclerosis) [START_REF] Mariette | Primary Sjögren's Syndrome[END_REF]. SS diagnosis is based on a combination of parameters including objectivated sicca syndrome (Schirmer test, unstimulated salivary flow, Ocular Staining Score (OSS)), markers of autoimmunity (presence of anti-SSA antibodies often associated with a rheumatoid factor) and lymphocytic sialadenitis on biopsy of the accessory salivary glands [START_REF] Brito-Zerón | Sjögren syndrome[END_REF]. Several SS classification systems have been proposed, including the most recent ACR/EULAR 2016 [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] and AECG 2002 criteria [START_REF] Vitali | Classification criteria for Sjogren's syndrome: a revised version of the European criteria proposed by the American-European Consensus Group[END_REF]. Some of the parameters included in these classification Accepted Article criteria are sometimes difficult to perform in daily practice depending on the centers and their easy access to some specialist practitioners (i.e. OSS). Moreover, they are sometimes not performed despite their simplicity (i.e. unstimulated salivary flow). In addition, a recent study demonstrated that when ultrasound imaging of the major salivary glands (US-SG) was considered, OSS was not significantly associated with the diagnosis of primary SS (pSS) according to expert clinicians [START_REF] Jousse-Joulin | Weight of salivary gland ultrasonography compared to other items of the 2016 ACR/EULAR classification criteria for Primary Sjögren's syndrome[END_REF].

Recent studies have highlighted the relevance of including US-SG in existing SS classification criteria to improve their diagnostic performances [START_REF] Cornec | Salivary gland ultrasonography improves the diagnostic performance of the 2012 American College of Rheumatology classification criteria for Sjogren's syndrome[END_REF][START_REF] Jousse-Joulin | Weight of salivary gland ultrasonography compared to other items of the 2016 ACR/EULAR classification criteria for Primary Sjögren's syndrome[END_REF][START_REF] Takagi | Combined classification system based on ACR/EULAR and ultrasonographic scores for improving the diagnosis of Sjögren's syndrome[END_REF][START_REF] Van Nimwegen | Incorporation of salivary gland ultrasonography into the ACR EULAR criteria for primary Sjögren's syndrome[END_REF]. However, different US-SG scoring system exist with similar diagnostic performances [START_REF] Martel | What is the best salivary gland ultrasonography scoring methods for the diagnosis of primary or secondary Sjögren's syndromes?[END_REF] but with various impact regarding time consumption or practicability, affecting their use in daily practice, and with issue on their interobserver reproducibility [START_REF] Jousse-Joulin | Is salivary gland ultrasonography a useful tool in Sjögren's syndrome? A systematic review[END_REF]. OMERACT (Outcome Measures in Rheumatology) is an independent initiative of international health professionals and patient research partners interested in outcome measures and measurement methodology, particularly in the field of rheumatic diseases. Recently, OMERACT has proposed a consensus-based scoring system to harmonize and standardize the analysis of US-SG for the assessment of SS [START_REF] Jousse-Joulin | Video clip assessment of a salivary gland ultrasound scoring system in Sjögren's syndrome using consensual definitions: an OMERACT ultrasound working group reliability exercise[END_REF]. This 2019 OMERACT US scoring system includes a semi-quantitative assessment of parenchymal heterogeneity of major salivary glands with a scoring ranging from 0 (normal parenchyma) to 3 (pathological parenchyma without area of normal parenchyma).

However, this work also highlights that in some cases, the salivary glands may be difficult to be distinguished from the adjacent soft tissues, raising challenges for the determination of this parenchymal score. In this specific situation, when semi-quantitative evaluation is impossible, an alternative two-item qualitative scoring system has therefore been proposed, defining a parenchymal pattern either normal (fatty gland, scored 1) or strictly pathological (fibrotic gland, scored 3). Based on this four-grade semi-quantitative scoring system or twoitem qualitative scoring system, a score ≥ 2 defines a US-SG parenchyma compatible with a diagnosis of SS.

The objectives of our study were i) to evaluate the diagnostic performances of this 2019 OMERACT US scoring system within a population of patients with sicca syndrome, divided into SS according to the ACR/EULAR 2016 and/or AECG 2002 classification and controls with clinical sicca syndrome but who did not fulfilled these classification criteria, ii) to evaluate the new diagnostic performances of the ACR/EULAR 2016 and AECG 2002 for SS when 2019 OMERACT US criteria were included within these existing classifications.

Materials and Methods

We retrospectively reviewed the available ultrasound scans of 97 patients included in an existing French multicenter database. Twenty-five patients were excluded due to insufficient number of images or insufficient image quality for retrospective review. Image acquisition was performed by 3 different examiners (one examiner per center) with different devices (Philips, General Electrics and Esaote with a 5-18 MHz linear
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probe) [START_REF] Martel | What is the best salivary gland ultrasonography scoring methods for the diagnosis of primary or secondary Sjögren's syndromes?[END_REF]. If US-SG images were not sufficient (no recorded image or less than 2 glands correctly evaluated) or of poor quality, patients were also excluded.

Ultrasound evaluation

Two evaluators (FR and GC, respectively 2 and 10 years of experience in the practice of US-SG) reviewed previously selected static images, blinded from patients' final diagnoses. These two evaluators received practical training in the 2019 OMERACT US scoring system during a training formation at French national referral center, with additional training on video clip as previously published [START_REF] Jousse-Joulin | Video clip assessment of a salivary gland ultrasound scoring system in Sjögren's syndrome using consensual definitions: an OMERACT ultrasound working group reliability exercise[END_REF]. A dedicated check-list was developed in accordance with the 2019 OMERACT US scoring system in order to optimize the evaluation. Each of the 4 glands was individually scored. US-SG compatible with the SS diagnosis was defined for a score of ≥ 2 for the most affected salivary gland. In case of discrepancy between the 2 examiners for final SS diagnosis based on US-SG, the images were reviewed by a third expert (JDA, 10 years of experience in the practice of US-SG) also blinded from patients' final diagnoses.

ACR/EULAR 2016 Classification

Clinical, biological and functional data were collected prospectively at the time of US-SG evaluation, by an independent investigator blinded from the results of US-SG (AM). The OSS was a frequently missing data in our population because it is difficult to obtain this specific examination from an ophthalmologist in daily care in French hospitals. The OSS score is a minor variable (1 point) in the ACR/EULAR 2016 classification.

Therefore, the final diagnosis of SS was considered for a total score ≥ 4 points according to the ACR/EULAR 2016 criteria, even when OSS was missing. Patients with a total score of 2 or less according to ACR/EULAR 2016 classification, were considered as non-SS patients (controls) even when OSS was missing.

A specific attention was accorded to borderline patients, with a score of 3 according to ACR/EULAR 2016 classification, as ophthalmological assessment by the OSS could have changed the final conclusion regarding SS status.

Diagnosis of SS by expert clinicians

To evaluate the diagnostic performances of modified existing classification systems with the inclusion of USSG parameters according to 2019 OMERACT US scoring, the diagnosis of SS by a group of expert clinicians (FR, AL and GC) was considered as clinical reference standard. Medical records were reviewed retrospectively and blindly to the USSG results. The diagnosis was based on the demographic, clinical, immunological and histological data of each patient. Different levels of diagnostic probability were predefined: "certain", "probable", "unprobable", and "excluded" (Supplementary data Table S1). The diagnosis was clinically defined if at least 2 out of 3 considered experts concluded that the diagnosis of SS was "certain" or "probable"

(Supplementary data Table S1).

Statistics

A p-value < 0.05 was considered statistically significant. The quantitative variables were expressed as mean and standard deviation in case of Gaussian distribution of the variables after verification by the Kolmogorov-
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Smirnoff test and their comparison was performed by the Student-t-test. In case of non-Gaussian distribution, the variables were expressed in median and inter-quartile distance and their comparison was performed by the Mann-Whitney non-parametric tests. The qualitative variables were expressed in absolute number (n) and percentage (%) and their comparison was carried out by the chi-2 test or the Fisher's exact test as appropriate.

The diagnostic performances of the 2019 OMERACT US scoring were presented through ROC curves with assessment of area under the curve (AUC) and sensitivity (Se), specificity (Sp), positive (LR+) and negative (LR-) likelihood ratio with their 95% confidence interval with 2019 OMERACT US scoring threshold ≥ 2 as the diagnostic threshold.

Interobserver reproducibility was presented by Cohen's kappa. The degree of agreement within the 2 examiners (corresponding to (true positive test + true negative test according to the 2 examiners)/total of observations)

were evaluated a) for a 2019 OMERACT US score ≥ 2 as a dichotomic outcome, b) for each of the 4 final OMERACT semi-quantitative scores, and qualitative score (fatty or fibrotic gland), and c) for each scoring by saliva gland (parotid and sub-mandibular). To evaluate the level of agreement between the 2 examiners for the ordinal score of the 2019 OMERACT US as an assessment method for daily practice, we used the intra-class correlation coefficient (ICC) (two-way random). ICC can be interpreted as a low (<0.50), medium (0.50-0.75), good (0.75-0.90) or excellent (>0.90) level of agreement [START_REF] Koo | A Guideline of Selecting and Reporting Intraclass Correlation Coefficients for Reliability Research[END_REF]. The statistical analyses were performed with the SPSS 20.0 software.

Results

Characteristics of the study population

Seventy-two patients with a clinical sicca syndrome and meeting our proofreading quality criteria of the US-SG were included. The characteristics of all patients finally included in this study are presented in Table 

Diagnostic performance of the OMERACT US-SG according to different classification systems.

According to the 2019 OMERACT US scoring system, the diagnostic performances of US-SG for the S3.

According to the diagnosis of SS selected by the expert clinician group, the performance of the USSG is characterized by a AUC ROC of 0.705 (0.585-0.825) with a Se of 48.9% and a Sp at 92.0% (Table 2).

Diagnostic performance of the ACR/EULAR 2016 and AECG 2002 classifications without and with inclusion of the US-SG according to the 2019 OMERACT US scoring system.

According The inclusion of the USSG in the ACR/EULAR 2016 classification showed an increase in Se to 91.5% while Sp declined slightly to 96.0% with a AUC of 0.975 (0.945-1.00). Similar results were observed when the USSG was included in the AECG 2002 classification (Figure 3 and Table 2).

Intra-observer reproducibility of the 2019 OMERACT US scoring system

The inter-observer reproducibility of US-SG for SS diagnosis defined by an 2019 OMERACT US score ≥ 2 was good with a kappa of 0.73 (0.64-0.81) with a degree of agreement of 87.5% and a ICC of 0.769 (0.63-0.86.

Nine (12.5%) patients had a disagreement between reader 1 and reader 2 requiring further reading by a third reader (Supplementary Table S5). All these patients had SS in accordance with ACR/EULAR 2016 classifications (without OSS) and AECG 2002 and no 2019 OMERACT US diagnostic discordance was observed for the controls (all of them were classified as normal US-SG) (Table 3). In the end, reader 3 concluded to a US diagnosis of SS (2019 OMERACT US score ≥ 2) for 4 of the 9 patients (Supplementary Table S6).

When the exact 2019 OMERACT US score for each gland was considered separately, inter-observer reproducibility decreased significantly (kappa between 0.2 and 0.4) with a degree of agreement < 50%, better for submandibular glands than for parotid glands. Inter-observer reproducibility decreased further when the fibrotic Gland and fatty gland patterns were considered (Table 3).

Correlation of 2019 OMERACT US ordinal score and other saliva or immunological parameters.

The level of minor salivary gland lymphocyte infiltration assessed by the focus score level was significantly associated with the stage of major salivary gland morphological abnormality according to 2019 OMERACT US (regardless of the reader) with a Kendall's Tau correlation level of 0.318 (Supplementary Figure S1). Anti-SSA antibodies, but not rheumatoid factor, were more frequently detected in patients with high 2019 OMERACT US score. The correlation between 2019 OMERACT US score and the severity of the objective sicca syndrome by the unstimulated salivary flow was not significant (Supplementary Table S7).
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Discussion

Our study suggests that the US-SG according to the 2019 OMERACT US score is very specific for the diagnosis of SS but with disappointing sensitivity. Nonetheless, the inclusion of USSG in addition with the other variables of the ACR/EULAR 2016 and AECG 2002 classifications increased sensitivity with a lower specificity but which remained high and clinically relevant (> 95%). The OMERACT score allows a consensus ultrasound diagnostic harmonization of major salivary glands applicable for daily practice for clinicians with a good reproducibility for a diagnostic threshold ≥ 2.

In our study, when using ACR/EULAR 2016 criteria as the reference standard, 2019 OMERACT US score had a sensitivity of 52.4% and a specificity of 90.0%. Our results are partly consistent with the literature. A meta-analysis in 2018 [START_REF] Zhou | Diagnostic accuracy of salivary gland ultrasonography with different scoring systems in Sjögren's syndrome: a systematic review and meta-analysis[END_REF] evaluating diagnostic accuracy of US for the diagnosis of SS found a pooled sensitivity of 75% and a pooled specificity of 93%. Nevertheless, these results may not be directly comparable, as the US scoring system using in these studies were different and they did not include the 2019 OMERACT US scoring system. In the DiaPSS cohort of 164 patients (80 SS and 84 controls), with clinical diagnosis used as the reference standard, 2019 OMERACT US scoring had a sensitivity of 65% and a specificity of 81% [START_REF] Jousse-Joulin | Weight of salivary gland ultrasonography compared to other items of the 2016 ACR/EULAR classification criteria for Primary Sjögren's syndrome[END_REF].

In our study, when using the diagnosis of clinical expert group as the reference standard, the addition of ultrasound parameter to the ACR/EULAR 2016 criteria allowed an improvement in sensitivity (91.5% vs 89.4%) but a decrease in specificity (96.0% vs 100%). This result is in accordance with other data from the literature: Van Nimwegen et al. [START_REF] Van Nimwegen | Incorporation of salivary gland ultrasonography into the ACR EULAR criteria for primary Sjögren's syndrome[END_REF] found that addition of US-SG parameter in ACR/EULAR 2016 criteria increased sensitivity (97.3 vs 95.9%) and decreased specificity (90.2 vs 92.2%) with clinical diagnosis used as the reference standard. Nonetheless, in this study, US scoring was limited to a unilateral evaluation (including parotid and submandibular glands) of hypoechogenic area. An optimal cut-off value of ≥ 1,5 was considered as pathological. Unilateral evaluation has been already described as sufficient, without losing specificity or sensitivity [START_REF] Mossel | Scoring hypoechogenic areas in one parotid and one submandibular gland increases feasibility of ultrasound in primary Sjögren's syndrome[END_REF]. More recently, Jousse-Joulin et al. [START_REF] Jousse-Joulin | Weight of salivary gland ultrasonography compared to other items of the 2016 ACR/EULAR classification criteria for Primary Sjögren's syndrome[END_REF] with a methodology close to the one used in our study, reported similar results (AUC was 0.96 (0.95-0.98) with for the score ≥ 4, a Se of 95.6% (vs 90.2% without USSG) and a Sp of 82.6% (vs 84.2% without USSG). These concordant results highlights that the general use of the USSG, in combination with other commonly used tests (salivary or lacrimal function test, anti-SSA antibody, and biopsy of the labial minor salivary glands) should be considered for daily clinical practice.

The lack of sensitivity of US-SG evaluation for the diagnosis of SS does not seem to be explained by the duration of disease progression (74% of our SS patients had a sicca syndrome < 5 years), which is consistent with the results of previous studies [START_REF] Jousse-Joulin | Weight of salivary gland ultrasonography compared to other items of the 2016 ACR/EULAR classification criteria for Primary Sjögren's syndrome[END_REF][START_REF] Cornec | Contribution of salivary gland ultrasonography to the diagnosis of Sjögren's syndrome: Toward new diagnostic criteria?[END_REF][START_REF] Baldini | Salivary gland ultrasonography: a highly specific tool for the early diagnosis of primary Sjögren's syndrome[END_REF][START_REF] Luciano | Ultrasonography of major salivary glands: a highly specific tool for distinguishing primary Sjögren's syndrome from undifferentiated connective tissue diseases[END_REF]. Furthermore, US-SG appears to have a low sensitivity for change in the natural history of the disease [START_REF] Gazeau | Time-course of ultrasound abnormalities of major salivary glands in suspected Sjögren's syndrome[END_REF]. We suggest that its disappointing sensitivity reflects the heterogeneity of the disease and that ultrasound characteristics of the major salivary glands should be considered as phenotypic markers. As already described in the literature [START_REF] Kim | Salivary gland ultrasonography findings are associated with clinical, histological, and serologic features of Sjögren's syndrome[END_REF], the severity of the parenchymal heterogeneity according to the 2019 US OMERACT scoring was significantly correlated with the positivity of anti-SSA antibodies, as well as with the levels of lymphocyte infiltration of the glandular parenchyma assessed by the Accepted Article focus score. Similarly, another study has suggested a possible improvement of the US heterogeneity of parenchyma after Rituximab, which may indirectly confirm the important correlation between glandular involvement, immunological parameters and B lymphocyte hyperactivity in this disease [START_REF] Jousse-Joulin | Brief Report: Ultrasonographic Assessment of Salivary Gland Response to Rituximab in Primary Sjögren's Syndrome[END_REF]. As recently suggested, we can assumed that beyond this issue of the diagnostic value of US-SG, the establishment of this 2019 OMERACT US salivary gland scoring could be valuable for the phenotypic classification of the patient with SS at risk of systemic complications resulting from B lymphocyte hyperactivation, such as the onset of cryoglobulinemic vasculitis or B lymphoma [START_REF] Coiffier | Ultrasonographic damages of major salivary glands are associated with cryoglobulinemic vasculitis and lymphoma in primary Sjogren's syndrome: are the ultrasonographic features of the salivary glands new prognostic markers in Sjogren's syndrome?[END_REF].

To be applicable and fully trustworthy, a good reproducibility for the definition of each stage of the 2019

OMERACT US classification should be warranted. Our results are consistent with literature [START_REF] Martel | What is the best salivary gland ultrasonography scoring methods for the diagnosis of primary or secondary Sjögren's syndromes?[END_REF][START_REF] Jousse-Joulin | Video clip assessment of a salivary gland ultrasound scoring system in Sjögren's syndrome using consensual definitions: an OMERACT ultrasound working group reliability exercise[END_REF] with a good reproductivity inter-observer (Kappa of 0.73), when focusing on SS diagnosis (OMERACT ≥ 2). Our results also suggest a poor reproducibility for some definitions. The poor reproducibility of the fatty salivary gland cannot be considered as a limitation because it is a variant of normality and it corresponds to a nonpathological 2019 OMERACT US score of 1. Whereas one of the strengths of this 2019 OMERACT US classification is to include the presence of an inhomogeneous parenchyma with numerous thick hyperechoic bands, representing a post-inflammatory fibrous transformation of the salivary gland (OMERACT score 3), our poor reproducibility for this entity could be due to a poor classification between grade 1 and grade 3. However, this poor reproducibility may be overestimated by the reading of static images, that makes interpretations more difficult than of dynamic examinations, as already described [START_REF] Jousse-Joulin | Salivary gland ultrasound abnormalities in primary Sjögren's syndrome: consensual US-SG core items definition and reliability[END_REF]. The spreading and generalization of this 2019

OMERACT US classification associated with a prior training of the practitioners and regular improvement of US equipment may improve these results in the future.

Our study has several potential limitations due to its retrospective nature with missing data (i.e. ESSDAI activity level or functional gene severity by ESSPRI). The absence of data regarding OSS, due to the French health system organization and the poor availability of ophthalmologists, did not allow us to properly evaluate the relevance of substituting OSS by US-SG for the diagnosis of SS, because US-SG made the diagnosis of SS according to the AECG criteria for only 2 of the 9 borderline patients with a 3-point ACR/EULAR 2016 score. However, OSS was not significantly associated with an expert pSS diagnosis when US-SG was considered and OSS diagnostic value in daily practice is challenging by the EULAR US-pSS Task Force (UTOPIA study) [START_REF] Jousse-Joulin | Weight of salivary gland ultrasonography compared to other items of the 2016 ACR/EULAR classification criteria for Primary Sjögren's syndrome[END_REF].

In conclusion, our study confirms the good specificity of the 2019 OMERACT US classification of the US-SG and its feasibility in daily practice for the diagnosis of SS. In the future, we hope that the systematic inclusion of US-SG in prospective cohorts of patients with SS could confirm the prognostic value of ultrasound assessment.

Tables & Figures

Diagnostic performances of ultrasound evaluation of major salivary glands according to the 2019 OMERACT US scoring system.

Robin F 1 , Albert JD 
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The black box corresponds to the distribution of the 25 patients with 2019 OMERACT US ≥ 2

The black circle corresponds to the distribution of the 47 clinical diagnosis of SS.

* Of these patients, 18 met the 2002 AECG criteria. 
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Figure 1 .

 1 Figure 1.

  diagnosis of SS was characterized by an AUC ROC of 0.751 (0.621-0.882), and 2019 OMERACT US score ≥ 2 had a Se of 52.4% (0.377-0.666), a Sp of 90.0% (0.744-0.965), a LR+ of 5.24 (1.72-15.9) and a LR-of 0.53 (0.35-0.84) for the diagnosis of SS, based on the ACR/EULAR 2016 classification (Figure2). For the 9 borderline patients with a score of 3 in the ACR/EULAR 2016 classification (and who did not meet the AECG 2002 criteria), 2 patients had an 2019 OMERACT US scoring ≥ 2. The clinical and biological characteristics of the 3 patients who did not meet the ACR/EULAR 2016 (without OSS) or AECG 2002 criteria with 2019 OMERACT US scoring ≥ 2 are available in Supplementary Table

3 Parotid

 3 Duration of sicca syndrom ≥ 5 years Subjective ocular dryness Schirmer test (mm/5 min) d Pathological Schirmer test (< 5mim) Subjective dry mouth Unstimulated salivary flow (usSF) (ml/5min) b Pathological usSF (< 0.1ml/min)Biopsy of accessory salivary glandsFocus score dFocus pathological score (≥1/4mm 2 ) Glands scoring (right + left PGs)(n = 144) 

Figure 2 .Figure 3 .

 23 Figure 2. Diagnostic performances of the 2019 OMERACT US classification of the major salivary glands for the SS using ACR/EULAR 2016 classification criteria as the reference standard.Accepted Article

  

  

Distribution of the 72 patients included according to the different Sjogren's syndrome classification systems (ACR/EULAR 2016 without OSS, 2019 OMERACT US and clinician expert).

  

	3.2.
	Nine borderline patients (30.0%) classified in the control group had an ACR/EULAR 2016 classification score of 3 points (without OSS). As already mentioned, none of these 9 borderline patients met the AECG 2002 classification criteria for the diagnosis of SS (Figure 1) and were considered as controls. The characteristics of patients with SS vs controls according to the clinician expert group are available in table S2, supplementary appendix. Twenty-five patients were diagnosed with SS according to US-SG evaluation (OMERACT scoring ≥ 2). They were more frequent in the SS group (52.5%) than in the control group based on the ACR/EULAR 2016 criteria (10.0%) (OR = 9.9 (2.60-37.7), p < 0.001)). Twenty-two (88.0%) patients with abnormal US-SG (OMERACT scoring ≥ 2) met the ACR/EULAR 2016 and AECG 2002 classification criteria for the diagnosis of SS. The distribution of patients with a diagnosis of SS according to the classification used (ACR/EULAR Accepted Article 2016 classification without OSS, AECG 2002, clinician expert group or 2019 OMERACT US) is shown in

1. Fortytwo patients met the ACR/EULAR 2016 criteria (≥ 4 without OSS) and 30 patients did not meet these criteria and were considered controls.

Patients with a diagnosis of SS had significantly lower Schirmer test and unstimulated salivary flow, and higher salivary gland histological focus score than controls. The positivity of ANAs and SSA antibodies was significantly higher in the SS patients' group than in controls (85.7% vs 40.0% and 66.7% vs 13.3% respectively) (Table

1

).

  to the diagnosis of SS selected by the expert clinician group, the performance of the ACR/EULAR Se of 85.1% and a Sp at 100% (Figure3and Table2).After multivariate analysis including all variables of the ACR/EULAR 2016 classification (except OSS) and US-SG (2019 OMERACT US scoring system ≥ 2), only the histological criterion (focus score ≥ 1) was independently associated with the final diagnosis of SS (Supplementary TableS4). Therefore, we have included the US-SG parameter (2019 OMERACT US rating system ≥ 2) with a weighting of +1 point in addition to the other variables of the ACR/EULAR 2016 or AECG 2002 classification. Diagnosis of SS was retained for ACR/EULAR 2016 ≥ 4 or AECG 2002 ≥ 5/7 including ultrasound analysis.

	2016 classification (without OSS) is characterized by a AUC ROC of 0.979 (0.953-1.00), with for a score ≥ 4 a Se of 89.4% and a Sp at 100%. For AECG 2002 classification, AUC ROC was 0.926 (0.863-0.988), with for with for a score ≥ 4 a Accepted Article

Table 1 .

 1 1 , Lescoat A 2 , Martel A 3 , Perdriger A 1 , DeBandt M 4 , Maillot F 3 , Coiffier G 2,6* . Comparison of the characteristics of the 72 patients included with sicca syndrome. Patients with Sjogren's syndrome (SS) met the ACR/EULAR 2016 classification criteria (without OSS).

Table 2 .

 2 Diagnostic performance for the diagnosis of SS (according to the clinician expert group as reference standard) of the 2019 OMERACT US scoring, the ACR/EULAR 2016 classification without OSS and AECG2002 including or not US-SG parameters.

	2019 OMERACT US ACR/EULAR 2016 (without OSS) Accepted Article	AUC 0.705 (0.585-0.825) 0.979 (0.953-1.00)	Cut-off ≥ 2 ≥ 4 ≥ 5	Se 48.9% (0.353-0.628) 89.4% (0.774-0.954) 55.3% (0.413-0.686)	Sp 92.0% (0.750-0.978) 100% (0.867-1.0) 100% (0.867-1.0)	LR+ 6.1 (1.6-23.9) +∞ +∞	LR-0.55 (0.41-0.75) 0.11 (0.05-0.24) 0.45 (0.33-0.61)

Table 3 .

 3 Inter-observer correlations of US variables included in the 2019 OMERACT classification

	Kappa	ICC	Agreement
	(reader1/ reader2)	(reader1/ reader2)	(reader1/ reader2)

a reader 1 (FR), b reader 2 (GC), ICC: Intraclass Correlation Coefficient (two-way random).
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