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BACKGROUND
Sjögren’s syndrome (SS) is a chronic 
autoimmune entity characterized by the 
infiltration of salivary and lacrimal glands 
by inflammatory cells  and affects mainly 

middle-aged women leading to oral and 
ocular dryness.1,2 Various features have 
been observed in patients suffering from 
dry mouth and dry eyes, ranging from 
non-specific symptoms and signs such 
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ABSTRACT
Introduction: Previous studies have revealed the presence of anticentromere antibodies in patients with 
Sjögren’s syndrome (SS), predominantly in those serologically negative for antibodies against Ro/SSA 
and La/SSB antigens (seronegative). The prevalence and clinical significance of specific autoantibodies 
for Systemic Sclerosis (SSc) in seronegative patients with sicca complaints (dry eyes, dry mouth) have not 
yet been studied. Aim of the study: Investigate the prevalence and clinical significance of SSc-specific 
autoantibodies in seronegative patients with sicca complaints. Methods: Among 212 patients with sicca 
symptoms that were investigated at the Laboratory of Physiology, Medical School of Athens, National and 
Kapodistrian University of Athens between the years 2017-2020 for the presence of antibodies against 
Ro/SSA and La/SSB antigens, we found 106 patients that did not meet the criteria for SS following a 
thorough investigation. We have already performed serological tests of 13 specific autoantibodies for 
Scleroderma by using the test EUROLINE Systemic Sclerosis (Nucleoli) profile (IgG) (EUROIMMUNΕ 
Medizinische Labordiagnostika AG) in 51 of these patients. Additionally, their demographic, clinical, and 
laboratory data have been recorded. Results: The presence of the specific SSc-specific autoantibodies 
was noticed in 29/51 patients (57%). More precisely, in 7/29 patients (24%) we recorded NOR90 as well 
as Th/To, in 5/29 (17%) Ku & Ro52, in 4/29 (14%) CENP-B, in 3/29 (10%) CENP-A & RP155, in 2/29 (7%) 
RP11 & PM/Scl 75 and finally in 1/29 (3.5%) Scl70, PM/Scl 100 & Fibrillarin respectively. The subsequent 
follow-up of these patients revealed signs of pulmonary hypertension and interstitial lung disease in some 
cases. Conclusions: The high prevalence of Scleroderma-specific autoantibodies in seronegative sicca 
patients discloses those needing tighter follow-up and systematic treatment.
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as fatigue and Raynaud’s phenomenon (RP), periepithelial 
infiltration leading to interstitial nephritis and bronchiolitis, 
and finally immune-complex mediated disease, such as 
peripheral neuropathy and glomerulonephritis. Except for 
cases needing immunomodulatory treatment, this disease 
runs an indolent course. Nevertheless, in a subgroup of 
patients with specific risk factors,3 the incidence of lym-
phoma is higher, sometimes requiring chemotherapy.4,5 
SS can exist in the presence of other autoimmune dis-
eases, such as Systemic Sclerosis (SSc).6,7 However, in 
recent years the attention of the scientific community is 
drawn especially to a subgroup of patients with SS and 
anticentromere antibodies (ACA[+]SS).8 This condition is 
considered by many as an overlap syndrome between 
SS and SSc. There are three areas of particular interest 
regarding these patients’ immunological and clinical 
profile: features that co-exist or differentiate them from 
SS and SSc patients, the risk of lymphoma, and possible 
prognostic factors of heavier disease burden. 
The presence of ACA seems to confer in scleroderma fea-
tures. It has been demonstrated that neither CENP-B nor 
CENP-C autoantibodies co-exist in SS patients in contrast 
to SSc(9).  The different groups of ACA(+) SS, ACA(-) SS, 
and a subgroup of ACA(+) SS-limited cutaneous (lc)SSc 
were compared in a study by Salliot et al.10 The overlap 
group presented a milder scleroderma phenotype similar 
to ACA(-) SS regarding minor salivary gland biopsies 
(MSGB) and ACA(+) SS regarding serology. These results 
were confirmed by another study.7 Furthermore, similar 
findings were reported by Bournia et al. who investigated 
four subgroups: ACA(+) SS, ACA(-) SS, ACA(+) SSc/
sicca(+), and ACA(+) SSc/sicca(-).11 The finding of ACA 
in SS was consistent with a lower prevalence of anti-Ro/
SSA and anti-La/SSB antibodies than its ACA(-) coun-
terparts and milder CREST (Calcinosis, RP, Esophageal 
Dysmotility, Sclerodactyly, Telangiectasias) phenotype 
compared to lcSSc. Similarly, Baer et al. showed worse 
exocrine glandular function, and higher RP incidence but 
a lower prevalence of anti-Ro, anti-La antibodies in SS 
ACA(+) patients.12 This intermediate clinical phenotype 
between SS and SSc was described in more detail in a 
retrospective study by Bournia et al.13

As expected, this overlapping group was not reported 
to run a higher lymphoma risk by these investigators.11 
Controversially, Baldini et al.14 described a similar group 
of patients to have a higher prevalence of non-Hodgkin 
lymphoma. A more recent study by Notarstefano et al. 
confirmed that ACA positivity granted more often CREST 
features and an increased need for immunomodulatory 
drugs, but not a higher risk for MALT lymphoma.15 These 
data show that ACA(+) SS may exhibit more often fea-
tures of SSc but seem to have a lower risk for lymphoma 
than ACA(-) SS.
Interestingly, it has also been postulated that as much as 
25% of ACA(+) SS patients may eventually be classified 

as lcSSc on follow-up, further strengthening the connec-
tion between these two entities.16 
Given these exciting results using ACA as a differentiating 
and comparison factor between SS and SSc patients, 
more profound insight into other specific SSc autoanti-
bodies in SS patients becomes prominent. For example, 
patients with sicca symptoms (dry eyes, dry mouth) lack-
ing antibodies against Ro/SSA and La/SSB antigens are 
considered seronegative. Although ACA are more often 
found in seronegative SS patients,17 the prevalence and 
clinical significance of the above-mentioned specific SSc 
autoantibodies in seronegative sicca patients has not yet 
been elucidated. 

SIGNIFICANCE
Specific autoantibodies in SSc characterise different 
clinical profiles, often helping prognosis and therapeutic 
decisions in these patients. 
-	 Anti-TOPO/anti-Scl-70 signifies an increased risk for 

fibrosis, especially in the lungs,18 scleroderma renal 
crisis, and skin ulceration.19 Conversely, their absence 
indicates a better prognosis and survival.20 

-	 ACA in lcSSc patients21 indicates a higher risk 
of pulmonary hypertension and gastrointestinal 
involvement. 

-	 Anti- RNAP III or RP11/RP155 are evident in rapid 
skin fibrosis and renal crisis22 and are a risk factor for 
GAVE (gastric antral vascular ectasia).23 In addition, 
these patients seem to have been more often cancer 
diagnosed at the time of antibody positivity.24 

-	 Anti-fibrillarin or anti-U3 RNP predisposes to multi-
organ involvement. Pulmonary hypertension is more 
rapidly evolving than fibrosis,25 gastrointestinal tract 
involvement, myopathy, and peripheral neuropathy.26 

-	 Anti-NOR90 in lcSSc indicates minor internal organ 
involvement,27 although it often is related to ILD.28 

-	 Anti-Th/To (7-2 RNP, 8-2 RNP) are the most prevalent 
specific SSc autoantibodies in ANA (-) patients.29 
They are associated with pulmonary fibrosis and hy-
pertension, as well.30 These patients have the worst 
prognosis among lcSSc.25

-	 Anti-PM/Scl characterizes patients with overlap syn-
drome as well as myositis and arthritis.31 Subcutaneous 
calcification is encountered more often, but pulmonary 
fibrosis is seldom identified in those patients.32

-	 Anti-Ku (p70/p80) is often present in SLE patients, 
myositis, and arthritis.33 In addition, trigeminal neu-
ralgia and thyroiditis are usually found in this group 
of patients,34 and they also have a higher cancer 
incidence. 

-	 Anti-platelet-derived growth factor (PDGF) stimulat-
ing antibodies35 may have a role in the precipitation of 
fibrosis.36 

-	 Finally, antibodies to Ro/SSA are present in diverse au-
toimmune diseases,37 but their role remains obscure.
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In light of the association of the above mentioned anti-
bodies to clinical phenotype of SSc, we aim to assess 
these antibodies in SS patients from a prognostic and 
therapeutic perspective. 

OBJECTIVES
Our group examines the prevalence and clinical signifi-
cance of specific SSc autoantibodies in SS patients. 

STUDY PARTICIPANTS
The study will use serum from patients both in a ret-
rospective and prospective manner. We examine the 
serum of patients already stored in the laboratory of 
the Department of Physiology, Medical School, National 
and Kapodistrian University of Athens, and new pa-
tients. Patients characterized as SS are all fulfilling the 
2016 EULAR/ACR classification criteria for SS.38 An 
approximate total of 90 SS patients with lymphoma and 
90 without will be compared. A subgroup of patients 
presenting with sicca complaints between January 2017 
and December 2020 will be investigated in parallel. A 
subset of these patients will eventually be diagnosed as 
SS, another one having other autoimmune diagnoses, 
while a third one will be classified as undifferentiated. All 
patients must have signed informed consent before any 
investigation is performed.

STUDY PROTOCOL
As mentioned above, we will test these patients’ serum 
for 13 specific SSc autoantibodies using the com-
mercially available kit EUROLINE Systemic Sclerosis 
(Nucleoli) profile (IgG) EUROIMMUNE Medizinische 
Labordiagnostika AG. Blood samples from around 220 
SS patients are stored in a refrigerator at -80⁰C in the 
lab of the Department of Physiology, Medical School of 
Athens, National and Kapodistrian University of Athens. 
The investigators will gather all necessary data regarding 
medical history, clinical assessment, laboratory findings, 
and especially details about fulfilling the 2016 EULAR/
ACR classification criteria and immunological tests and 
treatment both in the past and present. Additionally, we 
will gather all demographic and clinical/laboratory data of 
these patients. 
Once we gather the data, we will proceed with the 
evaluation, thus identifying a smaller group of patients 
according to their immunological profile. We will use the 
SPSS statistical program for the statistical analysis. To 
compare some laboratory parameters to typical values, 
we will use a t-test, while for group comparison, we will 
apply a paired t-test. Pearson’s correlation coefficient 
will be administered to evaluate SSc autoantibodies’ 
presence concerning clinical data and videocapillarosco-
py results in case of a normal distribution; alternatively, 
Wilcoxon test if that is not the case. We will use ANOVA 
for the between-group analysis. 

PROGRESS
In the second year of the study, we have narrowed 
down comparing patient groups regarding specific SSc 
autoantibodies to the most significant SS lymphoma 
subgroup and their age- and sex-matched counterparts. 
Most importantly, we have preliminary results from the 
group presenting with sicca symptoms. We have iden-
tified 106 sicca patients at this time point, 51 of which 
SSc-specific autoantibody testing is performed. This 
group of patients is almost always serologically (anti-Ro, 
anti-La) and often histologically (Focus score<1) nega-
tive, misleading physicians to disregard their profound 
sicca complaints. We have so far identified a substantial 
number of these patients who show positivity in specific 
SSc autoantibodies. More specifically, the presence 
of SSc-specific autoantibodies was noticed in 29/51 
patients (57%). The distribution of SSc-specific auto-
antibodies in our patients is as follows: NOR90 in 7/29 
(24%) patients, Th/To in 7/29 (24%), Ku in 5/29 (17%), 
Ro52 in 5/29 (17%), CENP-B in 4/29 (14%), CENP-A in 
3/29 (10%), RP155 in 3/29 (10%), RP11 in 2/29 (7%), 
PM/Scl 75 in 2/29 (7%), and finally Scl70 in 1/29 (3.5%),  
PM/Scl 100 in 1/29 (3.5%), and Fibrillarin in 1/29 (3.5%), 
while 4/29 (14%) patients had positive anti-Ro/SSA 
antibodies, still without fulfilling 2016 SS classification 
criteria. Additionally, all salivary gland biopsies performed 
were negative, while in 9/29 patients (31%), radiological 
features of interstitial lung disease (ILD) were present. 
Further investigation of these patients with tests such as 
echocardiography, spirometry, and high-resolution chest 
computed tomography (HRCT) has led to findings that 
require treatment for pulmonary hypertension, among 
other conditions. One of these patients was eventually 
diagnosed with idiopathic pulmonary fibrosis (IPAF) and 
received proper therapy.
The etiopathogenic mechanisms explaining the sicca 
phenotype remain elusive. It has been postulated that the 
antibodies against the muscarinic acetylcholine receptor 
may be implicated in SS.39 Simultaneously, fibrosis and 
inflammation of the vasculature as a pathogenetic pro-
cedure may play a crucial role in sicca regarding SSc 
patients.39 Still, little is known about the pathogenesis 
of sicca in patients with ACA and other SSc-specific 
autoantibodies. Furthermore, the unmet need for prompt 
diagnosis and treatment of autoimmune diseases is in-
creasingly recognised,40 urging for better diagnostic and 
prognostic tools. 

CONCLUSION
Our cohort’s preliminary results show a high prevalence 
of Scleroderma-specific autoantibodies in patients under 
investigation for sicca complaints. This information will 
prove helpful in clinical practice by revealing those sicca 
patients who lack substantial evidence of clear-cut rheu-
matological diseases but have signs of organ dysfunction 
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needing specific treatment, changing their differential 
diagnosis practice and follow-up routine. 
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