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ABSTRACT 

Objective. To evaluate the systemic phenotype associated with the presence of isolated 

anti-La/SSB antibodies in a large international registry of patients with primary Sjögren 

syndrome (SjS) fulfilling the 2002 classification criteria. 

Methods. The Big Data Sjögren Project Consortium is an international, multicentre 

registry created in 2014. Baseline clinical information from leading centers on clinical 

research in SjS of the 5 continents was collected. Combination patterns of anti-Ro/SSA-

La/SSB antibodies at the time of diagnosis defined the following four immunological 

phenotypes: double positive (combined Ro/SSA and La/SSB,) isolated anti-Ro/SSA, 

isolated anti-La/SSB, and immunonegative.  

Results. The cohort included 12,084 patients (11,293 female, mean 52.4 years) with 

recorded ESSDAI scores available. Among them, 279 (2.3%) had isolated anti-La/SSB 

antibodies. The mean total ESSDAI score at diagnosis of patients with primary SjS 

carrying isolated anti-La/SSB was 6.0, and 80.4% of patients had systemic activity 

(global ESSDAI score ≥ 1) at diagnosis. The domains with the highest frequency of 

active patients were the biological (42.8%), glandular (36.8%) and articular (31.2%) 

domains. Patients with isolated anti-La/SSB showed a higher frequency of active 

patients in all ESSDAI domains but two (articular and peripheral nerve) in comparison 

with immunonegative patients, and even a higher absolute frequency in six clinical 

ESSDAI domains in comparison with patients with isolated anti-Ro/SSA. In addition, 

patients with isolated anti-La/SSB showed a higher frequency of active patients in two 

ESSDAI domains (pulmonary and glandular) with respect to the most active 

immunological subset (double-positive antibodies). Meanwhile, systemic activity 

detected in patients with isolated anti-La/SSB was overwhelmingly low. Even in ESSDAI 

domains where patients with isolated anti-La/SSB had the highest frequencies of 

systemic activity (lymphadenopathy and muscular), the percentage of patients with 

moderate or high activity was lower in comparison with the combined Ro/SSA and 

La/SSB group. 

Conclusion. Patients carrying isolated La/SSB antibodies represent a very small subset 

of patients with a systemic SjS phenotype characterized by a significant frequency of 

active patients in most clinical ESSDAI domains but with a relative low frequency of the 
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highest severe organ-specific involvements. Primary SjS still remains the best clinical 

diagnosis for this subset of patients. 

 

KEY WORDS: primary Sjögren syndrome, isolated La/SSB autoantibodies, anti-Ro/SSA 

antibodies, systemic disease, ESSDAI, big data. 
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INTRODUCTION 

Primary Sjögren syndrome (SjS) is a systemic autoimmune disease that mainly affects 

middle-aged women [1]. Etiopathogenically, the disease targets the exocrine glands 

that are infiltrated by lymphocytes (focal sialadenitis) [2]. More than 95% of patients 

present with oral and/or ocular dryness [3], although they may also develop a wide 

variety of systemic manifestations [4]. Primary SjS is not a rare disease, affecting 

around 1 out of 400 people [5]. 

Patients with primary SjS may have a wide variety of circulating autoantibodies 

directed to nuclear and cytoplasmic antigens and related to B-cell hyperactivation, a 

key immunopathogenic marker of the disease [6,7]. Immunological markers play a 

central role not only in the diagnosis of the disease, but also in predicting their 

outcomes [8]. Anti-Ro/SSA antibodies are the most specific SjS-related autoimmune 

marker, and cryoglobulins and hypocomplementaemia, the main prognostic markers 

[9]. Among other autoantibodies frequently detected in primary SjS, rheumatoid factor 

(RF) and anti-La/SSB antibodies are not included in the 2016 ACR/EULAR set of 

classification criteria [10], although both are detected in nearly half the patients and 

have been traditionally considered as key immunological markers of the disease 

[11,12].  

The La/SSB protein is involved in RNA metabolism pathways, including binding and 

protecting poly(U) termini of nascent RNA polymerase III transcripts from exonuclease 

digestion, processing 5' and 3' ends of pre-tRNA precursors, acting as an RNA 

chaperone [13]. Autoantibodies reacting with this protein are found in the sera of 

patients with primary SjS, overwhelmingly linked to the presence of concomitant anti-

Ro/SSA antibodies. The presence of anti-Ro/SSA and/or anti-La/SSB was a mandatory 

criterion for the fulfillment of the 2002 AECG and 2012 ACR criteria for SjS in the 

absence of focal sialadenitis [1]. However, Baer et al [14] supported that the La/SSB-

positive/Ro/SSA-negative antibody profile should be interpreted cautiously in a patient 

with suspected SjS. Derived from the results reported by these authors from the SICCA 

cohort, La/SSB autoantibodies were eliminated from the 2016 ACR/EULAR 

classification criteria for SjS [10]. Studies in patients with isolated La/SSB 

autoantibodies are very few [14,15], with no information about their systemic 

phenotype classified according to the EULAR Sjögren's Syndrome Disease Activity Index 
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(ESSDAI) classification [16]. 

The objective of this study was to analyze the systemic ESSDAI phenotype associated 

with the presence of isolated anti-La/SSB antibodies in patients with primary SjS 

fulfilling the 2002 classification criteria from a large international registry. 
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METHODS 

Patients 

The Big Data Sjögren Project Consortium is an international, multicentre registry 

established in 2014 to take a “high-definition” picture of the main features of primary 

SjS following a worldwide data-sharing cooperative merging of pre-existing clinical SjS 

databases from leading centers on clinical research in SjS of the 5 continents [17]. The 

centers share a harmonized data infrastructure and conduct cooperative online efforts 

in order to refine already collected data in each center. Inclusion criteria were the 

fulfilment of the 2002 classification criteria [18]. Exclusion criteria for considering SjS 

as a primary disease were chronic HCV/HIV infections, previous lymphoproliferative 

processes, and associated systemic autoimmune diseases. Diagnostic tests for SjS 

(ocular tests, oral tests and salivary gland biopsy) were carried out according to the 

recommendations of the European Community Study Group [19]. The study was 

approved by the Ethics Committee of the Coordinating Centre (Hospital Clinic, 

Barcelona, Spain, registry HCB/2015/0869). 

 

Definition of variables 

Disease diagnosis was defined as the time when the attending physician confirmed 

fulfilment of the 2002 classification criteria [18]. At this time, the main features of the 

disease were retrospectively collected and analysed. The following clinical variables 

were selected in order to be harmonized and further refined: age, gender, ethnicity, 

country of residence, fulfilment of the 2002 classification criteria items, antinuclear 

antibodies, rheumatoid factor, C3 and C4 levels, cryoglobulins, and organ-by-organ 

ESSDAI scores. By June 2020, the participant centres had included 12,862 valid patients 

from 25 countries; for this specific study, we excluded 778 patients due to a lack of 

recorded information on the clinical ESSDAI domains (598 patients) and/or 

immunological phenotype at diagnosis (196 patients). Systemic involvement at 

diagnosis was retrospectively classified and scored according to the ESSDAI [20], which 

evaluates 12 domains or organ systems, and clinESSDAI [21], which evaluates the same 

domains but excluding the last (biological domain). Each domain is divided into 3-4 

levels according to the degree of activity and scored as 0 (no activity), 1 (low activity), 2 

(moderate activity) or 3 (high activity). Disease activity states (DAS) were calculated as: 
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no activity (global score = 0), low activity (global score 1-4), moderate activity (global 

score 5-13) and high activity (global score ≥ 14). Different combination patterns of anti-

Ro/SSA/La/SSB antibodies allowed obtaining the following four immunological 

phenotypes: isolated anti-Ro/SSA, isolated anti-La/SSB, double positive (combined 

Ro/SSA and La/SSB) and immunonegative. A new variable “activity subsets” was 

created with the following categories: no activity (ESSDAI score = 0), no high activity in 

any ESSDAI domain and high activity in ≥ 1 ESSDAI domain. 

 

Statistical analysis  

Descriptive data are presented as mean and standard deviation (SD) for continuous 

variables and numbers and percentages (%) for categorical variables. The Chi-square 

test was used to study systemic activity at the time of diagnosis of primary SjS 

according to the immunological phenotypes. One-way analysis of variance test was 

used to compare the mean ESSDAI and clinESSDAI scores. Clustered bar charts and 

polar area charts were constructed to compare systemic activity according to the 

immunological phenotypes. To handle missing data due to non-evaluated features, 

“available case analysis” was assumed for the comparisons according to the 

immunological phenotypes. All significance tests were two-tailed and values of p < 

0.05 were considered significant. P-values were not adjusted for multiple testing. All 

analyses were conducted using the R V.3.6.3. for Windows statistical software package 

(https://www.R-project.org/).  
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RESULTS 

The cohort included 12,084 patients (11,293 female, mean 52.4 years) with recorded 

ESSDAI scores available. The baseline characteristics of the 279 patients with primary 

SjS carrying isolated La/SSB autoantibodies are summarized in Table 1. Two hundred 

and sixty-three (94.3%) were women with a mean age at diagnosis of primary SjS of 

51.7 (standard deviation 14.9) years. The frequencies of fulfilment of the 2002 

classification criteria items were 95.0% for dry eye, 92.8% for dry mouth, 85.9% for 

abnormal ocular tests, 69.9% for positive minor salivary gland biopsy and 80.2% for 

abnormal oral diagnostic tests. The frequency of other immunological markers at 

diagnosis was: positive ANA in 65.7% of patients, positive RF in 23.8%, low C3 levels in 

11.1%, low C4 levels in 9.5% and positive serum cryoglobulins in 2.1% of patients.  

The mean total ESSDAI score at diagnosis of patients with primary SjS carrying isolated 

anti-La/SSB was 6.0 (SD 7.0); 80.4% of patients had systemic activity (global ESSDAI 

score ≥ 1) at diagnosis (Table 1). The domains with the highest frequency of active 

patients were the biological (42.8%), glandular (36.8%) and articular (31.2%) domains. 

The systemic activity at the time of diagnosis of primary SjS was widely associated with 

the immunological phenotypes (Table 2 and Figure 1). Patients with isolated anti-

La/SSB showed significantly increased frequency of activity in lymphadenopathy, 

glandular and muscular ESSDAI domains compared with the other immunological 

phenotypes (p<0.001). Although there was no association between immunological 

phenotypes and articular, pulmonary, peripheral nervous system (PNS), central 

nervous system (CNS) ESSDAI domains (p>0.05) (Table 2), patients with isolated La/SSB 

antibodies showed a higher frequency of active patients in all ESSDAI domains but two 

(articular and peripheral nerve) in comparison with immunonegative patients, and 

even a higher absolute frequency in six clinical ESSDAI domains in comparison with 

patients with isolated Ro/SSA (Figure 1). In addition, patients with isolated La/SSB 

antibodies showed a higher frequency of active patients in two ESSDAI domains 

(pulmonary and particularly in the glandular domain) with respect to the most active 

immunological subset (double-positive antibodies). 

The distribution of the degree of activity (no activity, low, moderate and high) for each 

domain according to different immunological phenotypes is summarized in Table 3. 

Between the three phenotypes (combined Ro/SSA and La/SSB, isolated anti-La/SSB 
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and isolated anti-Ro/SSA), moderate and high activity are globally more frequent in 

patients with combined Ro/SSA and La/SSB (Table 3 and Figure 2). Patients with 

isolated La/SSB autoantibodies had a lower frequency of patients with moderate/high 

activity in the lymphadenopathy, cutaneous, pulmonary, muscular and CNS ESSDAI 

involvements, even in comparison with immunonegative patients, while in contrast, 

they showed a higher rate of patients with moderate/high activity in the articular 

domain in comparison with the other immunological phenotypes. Meanwhile, isolated 

anti-La/SSB was mainly associated with low activity. Even in ESSDAI domains where 

patients with isolated anti-La/SSB had the highest frequencies of systemic activity 

(lymphadenopathy and muscular), the percentage of patients with moderate or high 

activity was higher in combined Ro/SSA and La/SSB group than isolated anti-La/SSB 

(3.3% in combined Ro/SSA and La/SSB vs 2.2% in isolated anti-La/SSB for 

lymphadenopathy domain; 1.1% in combined Ro/SSA and La/SSB vs 0% in isolated anti-

La/SSB for muscular domain) (Table 3 and Figure 2). 
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DISCUSSION 

Autoantibodies are the only laboratory criterion included in the three last international 

classification criteria for primary SjS proposed since 1993 [10,18,19], although the 

number has been reduced progressively. The 1993 European Criteria included 4 

antibodies (ANA, RF, Ro/SSA and/or La/SSB), the 2002 Criteria 2 (anti-Ro/SSA and anti-

La/SSB) and the 2016 ACR/EULAR, only one (Ro/SSA) [10,18,19]. Despite the progressive 

restrictive inclusion of autoantibodies, sensitivity/specificity figures obtained by each 

set of criteria were quite similar. After the exclusion of the La/SSB autoantibodies from 

the 2016 criteria, sensitivity and specificity were 96%/95%, respectively, while for the 

2002 criteria, the figures were 96%/94%.  

Human La/SSB protein is an essential factor in the biology of both coding and non-coding 

RNAs, and is one of the principal autoantigens implicated in the etiopathogenesis of SS 

[13] considering the frequency of anti-La/SSB antibodies, their association with the main 

SjS-related features and their prognostic significance [22]. Anti-La/SSB antibodies are 

detected in 45% of patients, and their concomitant presence with anti-Ro/SSA 

antibodies has been associated with a higher frequency of abnormal diagnostic tests and 

higher mean ESSDAI scores  in comparison with immunonegative patients [23]. Anti-

La/SSB antibodies have a high diagnostic specificity for SjS [24] and Theander et al [25] 

reported that the predictive value for developing the disease was highest in 

asymptomatic carriers of anti-La/SSB antibodies (OR = 34) than in those carrying anti-

Ro60 antibodies (OR = 30). The etiopathogenic central role of the La/SSB autoantigen in 

SjS, confirmed by several studies published in the last 20 years, clearly supports the 

inclusion of La/SSB autoantibodies into the typical immunological spectrum of the 

disease [26–30].   

A recent interest in characterizing SjS patients carrying isolated La/SSB autoantibodies 

has emerged after the exclusion of this subset of patients from the recently proposed 

European/American classification criteria [10]. This exclusion was based on the 

manuscript published by Baer et al. [14] in the SICCA cohort reporting that patients with 

isolated La/SSB antibodies had lower ocular staining and salivary focus scores in 

comparison with the seronegative group, although they also had a higher frequency of 

dry mouth, higher median Schirmer test and a higher frequency of abnormal 

unstimulated whole saliva flow results. Comparisons were made among patients with a 
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suspected SjS (either primary or associated), and among the 3514 SICCA participants 

enrolled, only 45% fulfilled the 2002/2012 criteria. In contrast, another study carried out 

in primary SjS patients compared the clinical manifestations of 29 anti-Ro/SSA-negative, 

anti-La/SSB-positive subjects to the manifestations found in other immunological 

subgroups and found no significant differences for the objective findings of lacrimal or 

salivary gland dysfunctions, although those carrying isolated La/SSB autoantibodies had 

a lower mean age at diagnosis and some systemic features were numerically less 

frequent, especially joint disease and persistent cough, in comparison with those 

carrying Ro/SSA autoantibodies [15]. 

The immunological profile defined by the presence of circulating Ro/SSA and/or La/SSB 

autoantibodies has a key role in driving the systemic phenotype of primary SjS [22]. 

Therefore, biopsy-proven patients with primary SjS without circulating anti-

Ro/SSA/La/SSB antibodies have a specific phenotypic profile characterized by an older 

age, a higher frequency of sicca symptoms, a lower frequency of abnormal diagnostic 

tests and a milder immunological profile [23], and also had a lower risk of lymphoma 

and a lower level of B-cell expansion [31]. In contrast, the presence of anti-Ro/SSA-

La/SSB antibodies is clearly associated with a more active systemic phenotype, 

especially when patients carried both autoantibodies (double Ro/SSA-La/SSB positivity). 

Quartuccio et al. compared Ro/SSA-La/SSB(+) and Ro/SSA-La/SSB(-) patients and found 

a younger age at diagnosis and a higher frequency of glandular swelling, purpura, 

leukopenia, lymphoma, low C3, low C4, hypergammaglobulinemia, rheumatoid factor 

and serum cryoglobulins in Ro/SSA-La/SSB(+) patients [31]. We also reported that anti-

Ro/SSA and anti-La/SSB antibodies are associated with global systemic activity, 

especially anti-Ro/SSA, whose positivity at diagnosis also correlated with a higher 

activity score in the articular, cutaneous and renal domains [3], and other studies have 

reported similar findings [24,32,33]. In contrast, patients carrying only one autoantibody 

(isolated Ro/SSA, or isolated La/SSB) may have an intermediate systemic phenotype 

[22]. 

Our results found that patients carrying isolated La/SSB autoantibodies had a systemic 

ESSDAI phenotype clearly different from that reported in immunonegative primary SjS 

patients. Several ESSDAI parameters, including general scores (ESSDAI, clinESSDAI, 

moderate/high DAS) and organ-specific clinical domains, pointed out a significantly 
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higher systemic activity in the subset of patients with isolated La/SSB autoantibodies, 

not only in comparison with immunonegative subset, but also in comparison with 

patients carrying isolated Ro/SSA autoantibodies for most of the clinical ESSDAI 

domains, suggesting a systemic disease pattern closer to that reported in the double-

positive immunological subset of patients. However, some findings showed specific 

systemic characteristics not previously reported, especially when a more detailed 

analysis of the distribution of patients with low, moderate and high activity was carried 

out in clinical ESSDAI domains among the four immunological subsets of patients. Thus, 

patients with isolated anti-La/SSB antibodies had a higher frequency of active patients 

(global ESSDAI score ≥ 1) in most clinical ESSDAI domains in comparison with the 

immunonegative and isolated Ro/SSA subsets, but the frequency of active patients with 

moderate or high activity was significantly lower. In contrast, patients with isolated 

La/SSB showed the lowest frequency of active patients in the articular domain compared 

with the other immune phenotypes, but among the active patients, the frequency of 

those classified as moderate and high activity was the highest among all immunological 

subtypes. Considering the lower mean age at SjS diagnosis of patients carrying isolated 

La/SSB antibodies [15,23] suggesting that these patients may develop the disease early 

[4], the systemic phenotype we found is very specific and clearly different from that 

reported in the other immunological subtypes. There are no studies prospectively 

following patients with isolated La/SSB antibodies, and it would be interesting to analyse 

how these patients may develop a more complicated disease during follow-up. 

Although previous studies have suggested that patients with isolated La/SSB antibodies 

should be excluded when searching for a more etiopathogenic - homogeneous 

population to study (i.e., clinical trials) [14,15], our results and other findings previously 

reported are not supporting this. Firstly, as previously mentioned, is the key role of anti-

La/SSB antibodies as the earliest immunological marker related to the development of 

primary SjS in asymptomatic patients [25]. Secondly, is the lack of significant differences 

in the results of the main diagnostic tests for ocular and oral involvement stated by the 

studies carried out in primary SjS patients [14,15,23]. Thirdly, is that the systemic 

phenotype related to isolated La/SSB antibodies is much closer to that reported for 

patients with combined Ro/SSA-La/SSB antibodies than for the systemic phenotype 

reported in immunonegative patients, conferring circulating Ro/SSA-La/SSB 
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autoantibodies a central role for driving the systemic disease expression (higher in those 

carrying both antibodies, moderate in those carrying a single antibody, mild in those 

with negative antibodies) [22]. When the search for a homogeneous SjS patient 

population was claimed by some studies as the key reason for excluding patients 

carrying isolated anti-La/SSB antibodies, the same reasoning could be applied for 

excluding patients without circulating Ro/SSA antibodies. SjS patients who are anti-

Ro/SSA positive anti-La/SSB negative and classified as SjS by a positive biopsy, constitute 

a subset of patients that is so far distinct from immunopositive patients in terms of 

systemic disease and prognosis. 

The results of this study should be interpreted with caution, and some limitations should 

be pointed out. Studies including very large number of cases may detect some 

differences which, although statistically significant, may not be relevant clinically, and 

further studies are necessary to confirm their clinical relevance in smaller, but more 

homogeneous populations. The predominant presence of European patients could also 

limit the generalization of the results in other ethnic subpopulations less frequently 

reported. Other sources of heterogeneity may include the variable amount of missing 

data for some variables and the immunological assays used by the different centers. 

Despite the limitations, the number of patients with isolated La/SSB antibodies we 

analysed (n=279) is 5-times higher than that reported in the study by Baer et al. and 10-

times higher than that reported in the study by Danda et al., conferring a more solid 

interpretation of the results. 

In summary, patients carrying isolated anti-La/SSB antibodies represent a very small 

subset of patients (2%) with an active systemic SjS phenotype much closer to that found 

in patients carrying anti-Ro/SSA antibodies than that reported for immunonegative 

Ro/SSA-La/SSB patients. Our findings identified a very specific systemic phenotype 

characterized by a significant frequency of active patients in most organ-specific clinical 

ESSDAI domains but with a relative low frequency of the highest severe involvements. 

Considering our results in the largest series of patients carrying isolated La/SSB 

antibodies reported until now, primary SjS still remains the best clinical diagnosis for this 

subset of patients.  
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University, Newcastle Upon Tyne, UK); A. Rasmussen, K. Sivils (Arthritis and Clinical Immunology Research Program, 

Oklahoma Medical Research Foundation, Oklahoma City, OK, USA); X. Dong, Z. Yan (Department of Rheumatology, 

Peking Union Medical College Hospital, Beijing, China); X. Li, B. Xu (Department of Rheumatology and Immunology, 

Anhui Provincial Hospital, China); C. Baldini, S. Bombardieri (Rheumatology Unit, University of Pisa, Pisa, Italy); T. 

Mandl, P. Olsson (Department of Rheumatology, Malmö University Hospital, Lund University, Lund, Sweden); R. 

Priori, F. Giardina, R. Izzo (Department of Internal Medicine and Medical Specialties, Rheumatology Clinic, Sapienza 

University of Rome, Italy); R. Seror, X. Mariette (Center for Immunology of Viral Infections and Autoimmune 

Diseases, Assistance Publique – Hôpitaux de Paris, Hôpitaux Universitaires Paris-Sud, Le Kremlin-Bicêtre, Université 

Paris Sud, INSERM, Paris, France Paris, France); ); J.E. Gottenberg (Department of Rheumatology, Strasbourg 

University Hospital, Université de Strasbourg, CNRS, Strasbourg, France); A.A. Kruize, A. Hinrichs (Department of 

Rheumatology and Clinical Immunology, University Medical Center Utrecht, Utrecht, The Netherlands); H. Bootsma 

(Department of Rheumatology & Clinical Immunology, University of Groningen, University Medical Center 

Groningen, the Netherlands); A. Vissink (Department of Oral and Maxillofacial Surgery, University of Groningen, 

University Medical Center Groningen, Groningen, The Netherlands); D. Danda, P. Sandhya (Department of Clinical 

Immunology & Rheumatology, Christian Medical College & Hospital, Vellore, India); G. Hernandez-Molina, J. 

Sánchez-Guerrero (Immunology and Rheumatology Department, Instituto Nacional de Ciencias Médicas y Nutrición 

Salvador Zubirán. México City, Mexico); B. Armagan, L. Kilic, U. Kalyoncu (Department of Internal Medicine, 

Hacettepe University, Faculty of Medicine, Ankara, Turkey); L. Quartuccio (Clinic of Rheumatology, Department of 

Medicine (DAME), ASUFC, University of Udine, Udine, Italy); S. Gandolfo, S De Vita (Clinic of Rheumatology, 

Department of Medical and Biological Sciences, University Hospital "Santa Maria della Misericordia", Udine, Italy); S. 

Praprotnik (Department of Rheumatology, University Medical Centre, Ljubljana, Slovenia); A. Sebastian, P. Wiland 
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(Department of Rheumatology and Internal Medicine, Wroclaw Medical University, Wroclaw, Poland); R. Gerli, E. 

Bartoloni (Rheumatology Unit, Department of Medicine, University of Perugia, Italy); S-K. Kwok, S-H. Park (Division 

of Rheumatology, Department of Internal Medicine, Seoul St. Mary's Hospital, College of Medicine, The Catholic 

University of Korea, Seoul, South Korea); M. Kvarnstrom, M. Wahren-Herlenius (Department of Medicine, Solna, 

Division of Experimental Rheumatology, Karolinska Institutet, and Karolinska University Hospital, Stockholm); M. 

Rischmueller, S. Downie-Doyle (Department of Rheumatology, The Queen Elizabeth Hospital, University of Adelaide, 

South Australia, Australia); R. Solans (Department of Internal Medicine, Hospital Vall d'Hebron, Barcelona, Spain); D. 

Sene (Service de Médecine Interne 2, Hôpital Lariboisière, Université Paris VII, Assistance Publique-Hôpitaux de 

Paris, 2, Paris, France); S.G. Pasoto (Rheumatology Division, Hospital das Clinicas HCFMUSP, Faculdade de Medicina, 

da Universidade de Sao Paulo (HCFMUSP), Sao Paulo, Brazil); Y. Suzuki, M. Kawano (Division of Rheumatology , 

Kanazawa University Hospital , Kanazawa , Ishikawa , Japan); D. Isenberg (Centre for Rheumatology, Division of 

Medicine , University College London , UK); G. Nordmark (Rheumatology, Department of Medical Sciences, Uppsala 

University, Uppsala, Sweden); V. Valim (Department of Medicine, Federal University of Espírito Santo, Vitória, 

Brazil); H. Nakamura, T. Shimizu, S-Y Nishihata (Department of Immunology and Rheumatology, Division of 

Advanced Preventive Medical Sciences, Nagasaki University Graduate School of Biomedical Sciences, Nagasaki, 

Japan); T. Nakamura, Y. Takagi (Department of Radiology and Cancer Biology, Nagasaki University Graduate School 

of Biomedical Sciences, Nagasaki, Japan); V. Moça Trevisano (Federal University of São Paulo, Sao Paulo, Brazil); S. 

Retamozo (Instituto Modelo de Cardiología Privado SRL - Córdoba - Argentina. Instituto Universitario de Ciencias 

Biomédicas de Córdoba (IUCBC), Córdoba- Argentina); B. Hofauer, A. Knopf (Otorhinolaryngology / Head and Neck 

Surgery, Technical University Munich, Munich, Germany); G. Fraile (Department of Internal Medicine, Hospital 

Ramón y Cajal, Madrid, Spain); R. Giacomelli, F. Carubbi (Clinical Unit of Rheumatology, University of l'Aquila, School 

of Medicine, L'Aquila, Italy); V. Devauchelle-Pensec, A. Saraux (Rheumatology Department, Brest University, INSERM 

1227, Brest, France); M. Bombardieri, E. Astorri (Centre for Experimental Medicine and Rheumatology, Queen Mary 

University of London, UK); F. Atzeni (IRCCS Galeazzi Orthopedic Institute, Milan and Rheumatology Unit, University 

of Messina, Messina, Italy); D. Hammenfors, J.G. Brun (Department of Rheumatology, Haukeland University 

Hospital, Bergen, Norway); S. E. Carsons (Division of Rheumatology, Allergy and Immunology Winthrop-University 

Hospital, Stony Brook University School of Medicine, Mineola, NY, USA); B. Maure Noia, AB. Argibay Filgueira 

(Department of Autoimmune Diseases, Complexo Hospitalario Universitario de Vigo, Vigo, Spain); T. A. Gheita, 

(Rheumatology Department, Kasr Al Ainy School of Medicine, Cairo University, Egypt); I. Sánchez Berná 

(Department of Internal Medicine, Hospital Rey Juan Carlos de Móstoles, Madrid, Spain); M. López Dupla, R. Alberto 

Rojas, AM Febrer Nafria (Department of Internal Medicine, Hospital Joan XXIII, Tarragona, Spain); J. Morel 

(Department of Rheumatology, Teaching hospital and University of Montpellier, Montpellier, France); E. Fonseca 
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Aizpuru, S. Santos Seoane (Department of Internal Medicine, Hospital de Cabueñes, Gijón, Spain); P. Brito-Zerón, C. 

Morcillo (Autoimmune Diseases Unit, Department of Medicine, Hospital CIMA- Sanitas, Barcelona, Spain); S. 

Melchor Díaz, P. Carreira (Department of Rheumatology, Hospital 12 de Octubre, Madrid, Spain); C. Vollenveider 

(German Hospital, Buenos Aires, Argentina); M. Vázquez (Department of Rheumatology, Hospital de Clínicas, 

Asunción, Paraguay); P. Ericka Díaz Cuiza, BE Herrera (Departamento de Reumatología  del Seguro Social 

Universitario y consultorio privado de Reumatología, Sucre-Bolivia); S. Andrea Consani, A. Comotto (Department of 

Internal Medicine, Hospital Maciel, Monteviedo, Uruguay); B. de Miguel Campo (Department of Internal Medicine, 

Hospital 12 de Octubre, Madrid, Spain); B. Kostov, A. Sisó-Almirall (Primary Healthcare Transversal Research Group, 

IDIBAPS, Primary Care Center Les Corts, CAPSBE, Barcelona, Spain); B.Kostov, N. Acar-Denizli (Department of 

Statistics and Operations Research, Universitat Politècnica de Catalunya, Barcelona, Spain). 
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Table 1. Baseline characteristics of 279 patients with primary Sjögren’s syndrome 

carrying isolated La/SSB autoantibodies 

Variable Patients (%) 
Gender (female) 263 (94.3%) 
Age at diagnosis 51.7 ± 14.9 
Dry eye 265 (95%) 
Dry mouth 259 (92.8%) 
Abnormal ocular tests 214/249 (85.9%) 
   Schirmer's test 193/249 (77.5%) 
   Rose bengal score/other ocular dye score 121/159 (76.1%) 
Positive minor salivary gland biopsy 128/183 (69.9%) 
Abnormal oral diagnostic tests 195/243 (80.2%) 
   Unstimulated whole salivary flow 164/207 (79.2%) 
   Parotid sialography 102/121 (84.3%) 
   Salivary scintigraphy 87/97 (89.7%) 
Antinuclear antibodies positive 178/271 (65.7%) 
Rheumatoid factor positive 61/256 (23.8%) 
C3 low 28/252 (11.1%) 
C4 low 24/252 (9.5%) 
Positive cryoglobulins 3/141 (2.1%) 
Ethnicity  
   White 212/274 (77.4%) 
   Asian 29/274 (10.6%) 
   Hispanic 17/274 (6.2%) 
   Black/African-American 2/274 (0.7%) 
   Others 14/274 (5.1%) 
Geolocation  
   Europe 151/250 (60.4%) 
   America 68/250 (27.2%) 
   Asia 28/250 (11.2%) 
   Africa 3/250 (1.2%) 
   Australia 0/250 (0%) 
ESSDAI (n=271) 6.0 ± 7.0 
ClinESSDAI (n=272) 6.3 ± 7.8 
Disease activity states  
   Low (ESSDAI score 1-4) 145/271 (53.5%) 
   Moderate (ESSDAI score 5-13) 97/271 (35.8%) 
   High (ESSDAI score ≥ 14) 29/271 (10.7%) 
Activity subsets  
   No activity (ESSDAI = 0) 53/271 (19.6%) 
   No high activity in any domain 201/271 (74.2%) 
   High activity in at least 1 domain 17/271 (6.3%) 
ESSDAI domains†  
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   Constitutional 27/272 (9.9%) 
   Lymphadenopathy 29/272 (10.7%) 
   Glandular 100/272 (36.8%) 
   Articular 85/272 (31.2%) 
   Cutaneous 14/272 (5.1%) 
   Pulmonary 37/272 (13.6%) 
   Renal 12/272 (4.4%) 
   Muscular 21/272 (7.7%) 
   Peripheral nervous system 12/272 (4.4%) 
   Central nervous system 6/272 (2.2%) 
   Haematological 46/272 (16.9%) 
   Biological 116/271 (42.8%) 
† Any score ≥1 in each domain  
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Table 2. Systemic activity at the time of diagnosis of primary SjS according to the immunological phenotype 

Variable 

Immunological phenotypes 

n 
Double positive 

(Ro/SSA and 
La/SSB) (n=5401) 

Isolated anti-
La/SSB (n=279) 

Isolated anti-
Ro/SSA (n=4050) 

Immunonegative 
(n=2936) P 

ESSDAI 11674 7.0 ± 8.4 6.0 ± 7.0 5.5 ± 6.5 4.4 ± 5.7 <0.001 

ClinESSDAI 11918 7.0 ± 9.2 6.3 ± 7.8 5.7 ± 7.2 4.9 ± 6.3 <0.001 

Disease activity states 11674     <0.001 

   Low (ESSDAI score 1-4)  2546 (51.1) 145 (53.5) 2263 (59.5) 1744 (66.7)  
   Moderate (ESSDAI score 5-13)  1707 (34.2) 97 (35.8) 1127 (29.6) 651 (24.9)  
   High (ESSDAI score ≥ 14)  731 (14.7) 29 (10.7) 416 (10.9) 218 (8.3)  
Activity subsets 11717     <0.001 

   No activity (ESSDAI = 0)  627 (12.5) 53 (19.6) 770 (20.2) 766 (29.2)  
   No high activity in any domain  3968 (79.3) 201 (74.2) 2777 (72.7) 1687 (64.2)  
   High activity in at least 1 domain  406 (8.1) 17 (6.3) 272 (7.1) 173 (6.6)  
ESSDAI domains†       
Constitutional 12084 575 (11.2) 27 (9.9) 353 (9.0) 205 (7.4) <0.001 

Lymphadenopathy 12084 519 (10.1) 29 (10.7) 283 (7.2) 190 (6.9) <0.001 

Glandular 12084 1158 (22.6) 100 (36.8) 725 (18.5) 459 (16.6) <0.001 

Articular 12084 1886 (36.7) 85 (31.2) 1459 (37.3) 1024 (37.0) 0.253 

Cutaneous 12084 641 (12.5) 14 (5.1) 317 (8.1) 136 (4.9) <0.001 

Pulmonary 12084 555 (10.8) 37 (13.6) 392 (10.0) 271 (9.8) 0.132 

Renal 12084 315 (6.1) 12 (4.4) 139 (3.6) 46 (1.7) <0.001 

Muscular 12084 129 (2.5) 21 (7.7) 80 (2.0) 31 (1.1) <0.001 

Peripheral nervous system  12084 304 (5.9) 12 (4.4) 217 (5.5) 158 (5.7) 0.692 

Central nervous system 12084 94 (1.8) 6 (2.2) 64 (1.6) 59 (2.1) 0.495 
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Haematological 11918 1427 (28.2) 46 (16.9) 797 (20.6) 343 (12.7) <0.001 

Biological 11750 3234 (64.3) 116 (42.8) 1769 (46.3) 726 (27.6) <0.001 

† Any score ≥1 in each domain       
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Table 3. Level of activity in each ESSDAI domain at diagnosis stratified by immunological phenotypes 

ESSDAI Domains [weight factor] 
Double positive (Ro/SSA and 

La/SSB)   Isolated anti-La/SSB   Isolated anti-Ro/SSA   Immunonegative 

Low Moderate  High   Low Moderate  High   Low Moderate  High   Low Moderate  High 
Constitutional  [3] 473 (9.2) 102 (2) *  23 (8.5) 4 (1.5) *  309 (7.9) 44 (1.1) *  188 (6.8) 17 (0.6) * 

Lymphadenopathy  [4] 349 (6.8) 108 (2.1) 
62 

(1.2)  23 (8.5) 5 (1.8) 1 (0.4)  188 (4.8) 55 (1.4) 40 (1)  134 (4.8) 31 (1.1) 
25 

(0.9) 

Glandular  [2] 846 (16.5) 312 (6.1) *  
83 

(30.5) 17 (6.2) *  569 (14.6) 156 (4) *  
380 

(13.7) 79 (2.9) * 

Articular  [2] 1382 
(26.9) 407 (7.9) 

97 
(1.9)  

58 
(21.3) 17 (6.2) 

10 
(3.7)  

1037 
(26.5) 339 (8.7) 

83 
(2.1)  

757 
(27.3) 207 (7.5) 

60 
(2.2) 

Cutaneous  [3] 152 (3) 429 (8.4) 
60 

(1.2)  6 (2.2) 6 (2.2) 2 (0.7)  109 (2.8) 183 (4.7) 
25 

(0.6)  48 (1.7) 75 (2.7) 
13 

(0.5) 

Pulmonary  [5] 337 (6.6) 177 (3.4) 
41 

(0.8)  
31 

(11.4) 5 (1.8) 1 (0.4)  258 (6.6) 97 (2.5) 
37 

(0.9)  180 (6.5) 73 (2.6) 
18 

(0.7) 

Renal  [5] 177 (3.4) 87 (1.7) 51 (1)  8 (2.9) 4 (1.5) 0 (0)  96 (2.5) 31 (0.8) 
12 

(0.3)  26 (0.9) 10 (0.4) 
10 

(0.4) 

Muscular  [6] 75 (1.5) 35 (0.7) 
19 

(0.4)  21 (7.7) 0 (0) 0 (0)  55 (1.4) 20 (0.5) 5 (0.1)  24 (0.9) 4 (0.1) 3 (0.1) 

Peripheral nervous system  [5] 164 (3.2) 110 (2.1) 
30 

(0.6)  8 (2.9) 3 (1.1) 1 (0.4)  117 (3) 76 (1.9) 
24 

(0.6)  109 (3.9) 33 (1.2) 
16 

(0.6) 

Central nervous system  [5] ** 58 (1.1) 
36 

(0.7)  ** 6 (2.2) 0 (0)  ** 39 (1) 
25 

(0.6)  ** 37 (1.3) 
22 

(0.8) 

Haematological  [2]  1145 
(22.6) 218 (4.3) 

64 
(1.3)  

35 
(12.9) 6 (2.2) 5 (1.8)  623 (16.1) 135 (3.5) 39 (1)  

283 
(10.5) 47 (1.7) 

13 
(0.5) 

Biological  [1] 1781 
(35.4) 

1453 
(28.9) *   

91 
(33.6) 25 (9.2) *   

1211 
(31.7) 558 (14.6) *   

564 
(21.5) 162 (6.2) * 

* Corresponding domain does not include "high" activity level       
** Corresponding domain does not include "low" activity level         
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FIGURE LEGENDS 

Figure 1. Frequency of active patients (ESSDAI ≥ 1) in the ESSDAI domains according to 

the Ro/SSA and La/SSB immunological profile. 

Figure 2. Frequency of active patients presenting with low, moderate and high activity 

in the ESSDAI domains according to the Ro/SSA and La/SSB immunological profile. 

 

 
 


