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Abstract: Systemic lupus erythematosus (SLE) and Sjögren’s syndrome (SS) may coexist, and 

they are chronic complex disorders, with an autoimmune background, multifactorial etiology, 

multiple circulating autoantibodies, and variable prognosis. The prominent feature of SS is the 

impairment of the lacrimal and salivary glands leading to sicca symptoms. This disease may be 

classified as primary Sjögren’s syndrome (pSS), or secondary Sjögren’s syndrome (sSS) since 

it is often associated to other autoimmune disorders, principally SLE, rheumatoid arthritis, and 

systemic sclerosis. Systematic reviews and meta-analyses show an sSS prevalence in SLE patients 

of about 14%–17.8%. Herein, we updated important aspects of the clinical association between 

SLE and sSS through a narrative review of the PubMed database in the last 5 years (from July 

2013 to October 2018) with the terms “Sjogren syndrome and systemic lupus erythematosus”. 

The following aspects are addressed: the classification criteria for sSS; differences and simi-

larities between SLE and pSS regarding demographic, clinical, and serological characteristics 

(including new autoantibodies), as well as comorbidities; the etiopathogenic links between SLE 

and pSS (including genetic and environmental factors, B-cell activation, and autoantibodies); 

the predictive factors for sSS onset in SLE patients; the ocular and oral involvements due to 

sSS in SLE; and the main distinctive demographic, clinical, and serological features of SLE 

with and without associated SS.

Keywords: systemic lupus erythematosus, primary Sjögren’s syndrome, secondary Sjögren’s 

syndrome, polyautoimmunity, anti-Ro, anti-SSA, autoantibodies, pathogenesis

Introduction
Systemic lupus erythematosus (SLE) is a complex disorder of autoimmune back-

ground, multifactorial etiology, impairment of several organic systems resulting in 

a widespread spectrum of clinical manifestations, as well as variable prognosis and 

evolving clinical course characterized by the occurrence of episodes of active disease 

and remission.1 The prominent SLE feature is the production of multiple circulating 

autoantibodies. Some of these reactivities, such as anti-dsDNA and anti-Sm, are spe-

cific serologic markers of SLE.2,3 In turn, the anti-dsDNA antibody is associated with 

lupus glomerulonephritis.2–4

It is noteworthy that the prevalence of SLE is increasing in different regions of the 

world, which have different rates ranging from <40 per 100,000 inhabitants (in the 

European countries, such as France) to approximately >160 per 100,000 inhabitants 

(in some regions of the USA and Puerto Rico).5 This enhanced prevalence of SLE 

may be due to an earlier diagnosis and improved survival rate.5
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Interestingly, SLE may be associated with Sjögren’s 

syndrome (SS), an autoimmune chronic inflammatory 

clinical condition, which involves principally the lacrimal 

and salivary glands resulting in decrease of the salivary and 

lacrimal flows and, consequently, to dry mouth and dry eye 

symptoms.6 SS may be classified as primary Sjögren’s syn-

drome (pSS), or secondary Sjögren’s syndrome (sSS) (also 

called polyautoimmunity, due to its association with other 

autoimmune disorders, especially SLE, rheumatoid arthritis 

[RA], and systemic sclerosis [SSc]).6,7 The term secondary SS 

is most commonly used in the literature, though some authors 

have a preference for the polyautoimmunity designation.7

SLE is one of the autoimmune diseases most often asso-

ciated with SS,7 as reported in 9%–33% of SLE patients.6–9 

Systematic reviews and meta-analyses published more 

recently show a prevalence of sSS in SLE patients of about 

14%–17.8%.10,11 Of note, sSS constitutes a major cause of 

ocular and oral involvement in SLE.8,12,13

In this narrative review, we updated important aspects 

of the clinical association between SLE and SS through a 

survey in the PubMed database in the last 5 years (from July 

2013 to October 2018) with the terms “Sjogren syndrome 

and systemic lupus erythematosus”. The following aspects 

were addressed: the classification criteria for sSS; the 

differences and similarities between SLE and pSS regard-

ing demographic, clinical, and serological characteristics 

(including new autoantibodies), as well as comorbidities; 

the etiopathogenic links between SLE and pSS (including 

genetic and environmental factors, B-cell activation, and 

autoantibodies); the predictive factors for sSS onset in SLE 

patients; the ocular and oral involvements due to sSS in SLE; 

and the main distinctive demographic, clinical, and serologi-

cal features between SLE with associated SS (sSS-SLE) and 

without associated SS.

Classification criteria for sSS
The classif ication criteria of the American-European 

Consensus Group (2002) for pSS and sSS are based on a 

combination of the following items: 1) dry eye symptoms; 

2) dry mouth symptoms; 3) abnormalities in objective ocular 

tests; 4) alterations in objective oral tests; 5) positive circu-

lating anti-Ro (SSA) and/or anti-La (SSB) antibodies; and 

6)  histological analysis of the minor salivary glands revealing 

a focal lymphocytic sialadenitis (focus score ≥1/4 mm2 of 

glandular tissue).14

Dry eye symptoms include dry eye complaint for 

>3 months, and/or feeling the presence of foreign bodies in 

the eyes, and/or use of artificial tears more than three times 

a day.14 In turn, symptoms of dry mouth were defined as oral 

dryness for >3 months, and/or recurrent or persistent parotid 

gland enlargement, and/or difficulty swallowing solid foods, 

requiring fluid intake for relief of this symptom.14

Abnormalities in ocular objective tests consist of Schirm-

er’s I test result ≤5 mm/5 min (Figure 1A), and/or a positive 

ocular color score, eg, lissamine green (van Bijsterveld’s 

score ≥4) (Figure 1B).14 Alterations in the objective oral tests 

comprise the following: an unstimulated salivary flow ≤0.1 

mL/min (Figure 1C); and/or salivary gland scintigraphy 

demonstrating decrease/delay in the uptake and/or excretion 

of the radioactive tracer; and/or sialography-imaging test of 

the parotid glands revealing the presence of characteristic 

diffuse sialectasias.14

Histological analysis of the minor salivary glands (lip 

biopsy) showing a focal lymphocytic sialadenitis with the 

presence of ≥1 foci of infiltrating lymphocytes per 4 mm2 of 

glandular tissue (focus score ≥1/4 mm2 of glandular tissue) 

favors an SS diagnosis (Figure 1D).14 One focus is set to an 

aggregate of ≥50 lymphocytes.14

According to these criteria, four of the above-mentioned 

six items are required for pSS classification, necessarily with 

positive autoantibodies or abnormal histological analysis, and 

the absence of any other associated autoimmune disease.14 

On the other hand, the requirements for sSS classification are 

shown in Figure 1. The exclusion criteria are prior head/neck 

radiotherapy, hepatitis C, AIDS, prior lymphoma, sarcoidosis, 

graft vs host disease, and the utilization of anticholinergic 

drugs.14

Subsequently, the American College of Rheumatology 

(ACR) published the classification criteria for SS (2012).15 

To fulfill these criteria, two of the following items are neces-

sary: 1) anti-Ro (SSA) or anti-La (SSB), or rheumatoid factor 

(RF) plus antinuclear antibody (ANA) test with titer >1:320; 

2) ocular staining score (OSS) ≥3; and 3) minor salivary 

gland biopsy showing a focal lymphocytic sialadenitis (focus 

score ≥1 focus/4 mm2 of glandular tissue).15 The exclusion 

criteria are similar to those of the American-European 

Consensus Group (2002),14 but IgG4-related disease was 

added and lymphoma was no longer a cause for exclusion.15 

However, these criteria do not differentiate the primary and 

secondary forms of SS, and they were validated in a cohort 

of pSS patients (Sjögren’s International Collaborative Clini-

cal Alliance cohort).15

Currently, ACR/European League Against Rheumatism 

(EULAR) have proposed new classification criteria for pSS 

(2016).16 In these criteria, the symptoms of sicca syndrome 

were not included.16 Furthermore, the most important 
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components, with higher classification weight, were posi-

tive anti-Ro (SSA) antibody (weight 3) and histological 

analysis of the minor salivary glands evidencing a focal 

sialadenitis with focus score ≥1 focus/4 mm2 of glandular 

tissue (weight 3).16 Anti-La (SSB) antibody was excluded 

from these novel classification criteria, as when present 

alone (without anti-Ro [SSA]) it was not associated with 

the SS phenotype.17 The other items of these criteria include 

OSS ≥5 (or van Bijsterveld’s score ≥4) (weight 1), Schirmer’s 

test ≤5 mm/5 min (weight 1), and an unstimulated salivary 

flow ≤0.1 mL/min (weight 1).16 For classification as pSS, 

the patient must achieve a total score (sum of the weights 

obtained) ≥4.16 Moreover, these criteria should be applied to 

patients with symptoms of sicca syndrome (as defined in the 

classification criteria of the American-European Consensus 

Group, 2002) and/or systemic manifestations suggestive of 

SS (defined according to the EULAR Sjögren’s Syndrome 

Disease Activity Index [ESSDAI]).18 The exclusion criteria 

are similar to those proposed by the ACR (2012),15 but 

hepatitis C is only considered a cause of exclusion if the 

PCR test is positive.16 Patients using anticholinergic drugs 

should undergo objective ocular and oral tests after temporary 

withdrawal of these drugs for a sufficient time.16

One of the major advantages of these novel criteria was 

probably to allow an earlier diagnosis of the disease.16 In 

addition, these criteria were a paradigm break since they do 

not necessarily require the presence of symptoms of ocular 

and/or oral dryness.16 On the contrary, systemic manifesta-

tions of pSS are equally appreciated.16

Importantly, the ACR/EULAR classification criteria for 

pSS were validated specifically for pSS.16 Therefore, sSS is 

still classified using the criteria of the American-European 

Consensus Group (2002)14 (Figure 1).

Demographic, clinical, and 
serological features of pSS and SLE
Demographical features
SLE and pSS have several similar and distinct epidemiologic 

and clinical aspects. Although both disorders affect mostly 

Other systemic autoimmune
disorder associated

Dry eye symptoms
Dry mouth
symptomsor

Plus two of the following:

A

B

C
D

Ocular objective
tests Oral objective tests Histology minor

salivary glands

Figure 1 Scheme illustrating the classification criteria (according to The American-European Consensus Group14) for secondary Sjögren’s syndrome.
Notes: Ocular objective tests: Schirmer’s i test (A) and ocular color score, eg, lissamine green (B). Oral objective tests: unstimulated salivary flow (C), salivary gland 
scintigraphy, and sialography-imaging test of the parotid glands. Histological image of the minor salivary glands (H&e; image courtesy: Professor Daniela Assis do vale, Oral 
and Maxillofacial Pathology Department, School of Dentistry, University of Sao Paulo, Sao Paulo, Brazil) (D) showing foci of lymphocytes (arrows). 
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women,19,20 the female:male ratio is up to 20:1 in pSS,19 and 

lower in SLE (up to 15:1).20 Likewise, a 40–60 years old peak 

incidence is observed in pSS,19 whereas in SLE it occurs 

in the fertile phase of women.20 Concerning ethnicity, SLE 

incidence is higher in Blacks than in White individuals,20 

while pSS predominates in Caucasians.19

Clinical features
SLE and pSS have various comparable clinical manifes-

tations and organic involvements, such as fever, fatigue, 

adenomegalies, photosensitivity, Raynaud’s phenomenon, 

palpable purpura, arthralgia, nonerosive symmetric polyar-

thritis, myositis, hemolytic anemia, leukopenia, lymphopenia, 

thrombocytopenia, interstitial pneumonitis, renal tubular 

acidosis, and peripheral neuropathy.18,21–24 However, the 

frequencies of clinical manifestations are distinct in both 

diseases, particularly for serositis, glomerulonephritis, sei-

zures, and psychosis, which are more frequently reported in 

SLE than in pSS.18,21–25

Serological features
Serum antinuclear antibodies (ANAs) detected by the indirect 

immunofluorescence test on HEp-2 cells is positive in ~99% 

of SLE patients, and they were included in the classification 

criteria of this disease.21,23 On the other hand, a positive ANA 

test is observed in >70% of pSS patients, often showing a 

nuclear fine speckled pattern (Figure 2A), which is sugges-

tive of anti-Ro (SSA) and/or anti-La (SSB) autoantibodies26 

(Figure 2B).

The frequencies of these two autoantibodies in pSS 

patients are 50%–90% and 25%–60%, respectively, depend-

ing on the applied laboratorial technique and particular fea-

tures of the assessed cohort.26 Their presences are correlated 

with higher rates of parotiditis and extraglandular involve-

ments in pSS, compared to those patients negative for these 

reactivities.26,27 Ro 52 kDa, Ro 60 kDa, and La proteins are 

major target antigens for these antibodies in pSS, but they 

are not specific serological markers for this disorder.2,4 These 

proteins are associated with RNA particles (small RNAs), 

constituting a highly conserved antigenic complex localized 

in the nucleus and cytoplasm of several cell types, and they 

seem to play a role in the cell division process.2,26

Anti-Ro (SSA) and/or anti-La (SSB) antibodies are also 

detected in sera from individuals with different autoimmune 

disorders, such as SLE, subacute cutaneous lupus, neonatal 

lupus, inflammatory myopathies (polymyositis [PM] and der-

matomyositis [DM]), SSc, mixed connective tissue disease, 

RA, and primary biliary cholangitis (CBP).2,4,28–30 In SLE, 

these antibodies are found in ~30%–40% and 10%–15% of 

cases, respectively, and they are not correlated with lupus 

disease activity.2–4,28 In SLE patients, anti-Ro (SSA) anti-

body associates to hematological manifestations (anemia, 

leucopenia, lymphopenia, and thrombocytopenia), palpable 

purpura, and sSS.3,4,28

A large cohort study assessed serum anti-Ro (SSA) and 

anti-La (SSB) antibodies in 2,082 individuals with several 

autoimmune disorders, and in 524 sera from geographically 

matched healthy control subjects.31 Anti-Ro (SSA) antibody 

was significantly more frequent and demonstrated high titers 

in five of these disorders: pSS, SLE, antiphospholipid syn-

drome (APS) (both primary and secondary to SLE), SSc, and 

CBP.31 Anti-La (SSB) was also more common and showed 

high titers in pSS, SLE, APS secondary to SLE, and CBP.31 

The frequencies (and not the titers) of anti-Ro (SSA) and 

anti-La (SSB) antibodies were also higher in PM.31

Recent studies revealed that the anti-Ro (SSA) antibody 

is usually reactive with Ro52 (also termed Ro52/tripartite 

motif-containing 21) and not with Ro60 protein in the 

idiopathic inflammatory myopathies (PM, DM).32 In pSS 

patients, 63.2% of anti-Ro52 positive sera were also positive 

for anti-Ro60.33 Interestingly, the epitopes of Ro52 protein 

are mainly linear, whereas the epitopes of Ro60 have a con-

formational structure.32,34 Therefore, the anti-Ro52 antibody 

is neither detected by usual precipitation immunoassays such 

as counterimmunoelectrophoresis (Figure 2B) nor by the 

conventional ELISA tests using native Ro/SSA protein as 

an antigenic substrate.32,34 Thus, it is recommended that the 

anti-Ro52 and anti-Ro60 antibodies must be assayed through 

separate assays.32,34 Furthermore, anti-Ro52 alone (without 

anti-Ro60) may produce a cytoplasmic indirect immunofluo-

rescence pattern in the ANA test on HEp-2 cells.34

Figure 2 Antinuclear antibodies test (indirect immunofluorescence on HEp-2 cells) 
showing the nuclear fine speckled pattern (A). illustrative image of anti-Ro (SSA) and 
anti-La (SSB) antibodies detected by counterimmunoelectrophoresis (B). 1, 2, 6, 7: 
negative serum samples; 3, 4: serum samples positive for anti-Ro (SSA) and anti-La 
(SSB); 5: serum sample positive for other reactivity (anti-U1RNP).
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RF is detected in 36%–74% of the sera from pSS patients, 

and it was associated with the severity of the salivary gland 

injury and extraglandular manifestations.26 In SLE, RF is 

reported in 15%–30% of cases.2

In a large international multicenter study, cryoglobulins 

were detected in 7.2% of pSS patients at the time of diagno-

sis.27 Importantly, cryoglobulins may be observed in up to 

20% of pSS patients, and they are closely associated with the 

occurrence of vasculitis and lymphoma in these patients.24,26 

Moreover, reduced C3 and C4 complement fractions at the 

pSS diagnosis were observed in 13.4% and 14.4% of the 

cases, respectively.27 These findings and the prevalence of 

cryoglobulins were associated with high ESSDAI score 

values.27

Hypocomplementemia is known to be associated with 

flare episodes in SLE.22 The decrease in C3 and C4 comple-

ment fractions was detected in 41.3% and 48.8% of SLE 

patients, respectively.35 Cryoglobulins were also found in 

48.8% of SLE patients, and they were correlated with the 

total hemolytic complement levels and anti-dsDNA titres.35 

Nevertheless, there was no significant association of cryo-

globulins with disease flare measured through the Systemic 

Lupus Erythematosus Disease Activity Index.35

Antibodies to α-fodrin, a structural cytoskeleton pro-

tein that participates in cellular exocrine secretion, may be 

detected in 38%–42% of sera from pSS patients.36 These 

antibodies, however, are not specific serological markers for 

pSS.36 Antibodies directed to α-fodrin may also be detected 

in the sera from SLE and RA patients with or without sSS.36 

The associations of anti-α-fodrin + RF, or anti-α-fodrin + 

ANA >1:320, or at least two of three may favor pSS diagno-

sis in patients negative for anti-Ro (SSA) and anti-La (SSB) 

antibodies.37

In contrast, antibodies directed to cyclic type 3 muscarinic 

acetylcholine receptor peptides were detected in 62.2% of 

SLE patients and only in 7.1% of pSS patients.38

Antiphospholipid antibodies, such as anticardiolipin 

(aCL), lupus anticoagulant, and/or anti-β2-glycoprotein-1, 

may be found in 16% of pSS patients,39 and in ~40% of SLE 

patients.4

In summary, the numerous clinical and serological simi-

larities between pSS and SLE often hamper the distinction of 

both disorders. This aspect was recently assessed in a large 

cohort study including 1,175 patients with sicca syndrome 

symptoms.40 Five hundred and twenty four of these patients 

(44.6%) referred a prior diagnosis or possible diagnosis of 

RA, SLE, or SSc.40 These diagnoses were endorsed in ~1/4 of 

these patients (130/524 [24.8%]), and they were ruled out in 

394/524 (75.2%) of them (using the respective classification 

criteria for these diseases).40 Of note, >1/3 (183/524 [34.9%]) 

of the individuals with prior diagnosis/doubt of RA, SLE, or 

SSc fulfilled the classification criteria for pSS (American-

European Consensus Group, 2002).40 A positive ANA test 

was correlated to a prior incorrect diagnosis of SLE, while 

a positive RF test was correlated to a misdiagnosis of RA.40 

These findings reinforce the importance of careful investiga-

tion of pSS in patients with suspicion of diffuse connective 

tissue diseases, especially in cases with symptoms of sicca 

syndrome. Table 1 summarizes the main serological features 

observed in pSS and SLE.

New autoantibodies
New autoantibodies directed to salivary gland protein 1, 

carbonic anhydrase 6, and parotid secretory protein (PSP) 

were described in an experimental model of SS, as well 

as in sera from pSS patients.41,42 Importantly, these three 

autoantibodies may also be detected in patients with sSS, 

including SLE patients.43 Of note, the prevalence of anti-PSP 

appears to be higher in sSS-SLE patients than in SLE patients 

without sSS.43 However, this finding needs to be confirmed 

in future studies.

Our group recently described antibodies to DNase I, an 

enzyme that plays a role in the clearance of extracellular 

DNA derived from apoptosis, in 43.5% of the sera from pSS 

patients.44 This reactivity was formerly reported in 62% of 

SLE patients.45 Of note, it was recently demonstrated that 

sera from pSS patients have diminished DNase I activity,46 

and it is possible that anti-DNase I antibodies underlie the 

impaired function of this enzyme.45

Table 1 Main serological features observed in pSS and SLe

Serological features pSS
(%)

SLE
(%)

Antinuclear antibodies2,3,26 70 99
Anti-Ro (SSA)2,3,26 50–90 30–40
Anti-La (SSA)2,3,26 25–60 10–15
Anti-dsDNA2–4 – 40–70
Anti-Sm2–4 – 20–40
Anti-ribosomal P protein2–4 – 13–20
Rheumatoid factor2,3,26 36–74 15–30
Cryoglobulins26,27,35 7–20 48.8
Antiphospholipids2–4,39 16 40
Anti-c2M3PR38 62.2 7.1
Low C3 complement fraction27,35 13.4 41.3
Low C4 complement fraction27,35 14.4 48.8

Abbreviations: SLe, systemic lupus erythematosus; pSS, primary Sjögren’s 
syndrome; anti-c2M3RP, anti-cyclic type 3 muscarinic acetylcholine receptor 
peptides. 
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Comorbidities
A recent large multicenter study, which included 437 pSS 

patients and 2,926 SLE patients, evaluated the frequency 

of cardiovascular events, severe infections, and fibromy-

algia (FM) in pSS patients in comparison to SLE patients 

without sSS.47 This comparative analysis was adjusted 

for demographical features, disease duration, and previ-

ous therapies with glucocorticoids, and antimalarial and 

immunosuppressive drugs.47 Traditional cardiovascular 

risk factors, eg, arterial hypertension (OR 0.51; 95% CI 

0.39–0.66), dyslipidemia (OR 0.77; 95% CI 0.61–0.98), 

and smoking (OR 0.39; 95% CI 0.29–0.51), were less 

frequent in the pSS group than in SLE patients without 

sSS.47 A similar finding was observed for stroke/myocardial 

infarction (OR 0.61; 95% CI 0.38–0.93).47 The adjusted 

analysis for demographical characteristics, and disease 

duration revealed that serious infections were also less 

commonly observed in the pSS group (OR 0.62; 95% CI 

0.44–0.86) than in SLE patients without sSS.47 However, 

after adjustment for the use of glucocorticoids, hydroxy-

chloroquine, and immunosuppressants, the risk of severe 

infections was comparable between the groups with pSS 

and SLE without pSS.47 In contrast, lymphoma (adjusted 

OR 4.41; 95% CI 1.35–14.43) and FM (adjusted OR 2.43; 

95% CI 1.70–3.49) occurred more often in pSS than in SLE 

patients without sSS.47

Etiopathogenic links between SLE 
and pSS
The etiopathogenesis of pSS and SLE are not yet completely 

clarified, but they seem to involve genetic susceptibility 

associated with epigenetic, environmental, and hormonal 

factors.6,48 In this regard, new evidences suggest that both 

disorders share many etiopathogenic links, which are pre-

sented below.

Genetic factors
Interestingly, a family history of SLE increases the risk of 

evolving with this disease, as well as the risk for other auto-

immune diseases, including pSS.49,50

Additionally, the frequency of karyotype 47, XXX 

(Klinefelter syndrome) is significantly greater in SLE patients 

(OR 8.78; 95% CI 1.67–86.79) and pSS patients (OR 10.29; 

95% CI 1.18–123.47) than in the control population without 

rheumatic diseases.51 Interestingly, sex steroids are in the 

normal range in 47, XXX patients.51 Therefore, such findings 

indicate that SLE and pSS susceptibility is augmented by the 

X chromosome number.51

However, X chromosome trisomy in women is rarely 

observed in the general population.51 On the other hand, there 

are evidences suggesting that hormonal factors, such as the 

imbalance of sex hormones, altered serum prolactin levels, 

and the decrease of serum concentrations of vitamin D, play 

a role in the pathogenesis of SLE and pSS.1,6,48

Various susceptibility loci were also associated with 

the development of SLE and pSS, suggesting a complex 

polygenic pattern.6,48 Moreover, studies of genome-wide 

associations identified alleles shared between SLE and pSS 

patients, such as STAT4, interferon (IFN) regulatory factor 

5 (IRF5), B lymphoid tyrosine kinase, tumor necrosis factor 

(TNF) α-induced protein 3-interacting protein 1, human leu-

kocyte antigen (HLA) complex group 22, chromosome 7 open 

reading frame 72 (C7orf72), C6orf15, C6orf10, neurogenic 

locus notch homolog protein 4, butyrophilin-like protein 

2, PR domain zinc finger protein 10, autophagy-related 5 

protein, Ikaros family zinc finger protein 1, as well as HLA 

molecules including HLA-DRA, HLA-DQA1, HLA-DQB1, 

HLA-DQA2, HLA-DPA1, and HLA-DPB1.52

Interestingly, many of these genes are very important 

for normal activity of the immune system.6,48 For example, 

the upregulation of transcription factors related to type I 

IFN regulated genes, the so-called IFN signature, includ-

ing STAT4, IRF5, IRF7, and IRF8, may lead to abnormal 

activation of B lymphocytes.53,54 B-cell signaling proteins 

may be also overexpressed, such as LYN (proto-oncogene 

Src family tyrosine kinase) and BANK1 (B-cell scaffold 

protein with ankyrin repeats 1), as well as several cytokines 

and receptors including IL-10, CD44, and TNF superfamily 

member 4.53,54 Moreover, non-deleted (functional) leukocyte 

immunoglobulin-like receptor A3 conferred high susceptibil-

ity for SLE and pSS.55

LncRNAs, that are RNA molecules with >200 nucleo-

tides with little or without protein synthesis capability, are 

important for regulation of gene expression.56 Recently, 

abnormal expression of several LncRNAs was demonstrated 

in SLE and pSS patients.56 Particularly, LncRNA Theiler’s 

murine encephalomyelitis virus persistence candidate gene 

1  participates in IFN-γ overexpression in SLE and pSS 

patients.56

epigenetic alterations
Long interspersed nuclear elements (LINEs) are endogenous 

DNA sequences transcribed into mRNA and translated into 

proteins that act as reverse transcriptases.57 The reverse 

transcriptase makes a DNA copy of the LINE RNA that may 

be integrated into the genome at a novel site.57 Recently, it 
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was demonstrated that abnormal DNA methylation leads to 

altered expression of LINE1 (L1) in samples of minor sali-

vary gland tissue from pSS patients and renal biopsy speci-

mens from SLE patients.58 This mechanism might increase 

the activation of potentially pathogenic LINEs.58

Activation of B-cells
T helper (Th) lymphocytes CD4(+), Th1, Th2, Th17, and 

follicular helper T are important in the pathogenesis of SLE 

and pSS.1,6,48 In addition, B-cell activation is a remarkable 

finding in both diseases.1,6,48

Several mechanisms are important for regulating B 

lymphocyte activity in SLE and pSS.6,48 Recent evidences 

suggest that activation of these cells and of long-lived plasma 

cells via signaling of toll-like receptors (TLRs) promotes the 

arrangement of ectopic lymphoid aggregates (germinal cen-

ters) into the kidneys (SLE) and salivary glands (pSS) of these 

patients.59 High concentrations of type I IFN are detected in 

sera and tissue samples from SLE and pSS patients, indicat-

ing the upregulation of IFN regulatory factors (eg, IRF8 and 

IRF9) and the activation of innate immune response cells.6,48,59 

In fact, numerous genetic polymorphisms associated with 

the activation of type I IFNs confer augmented susceptibility 

to SLE and pSS.52–54 Of note, immune complexes carrying 

nucleic acids may induce IFN-α release by plasmacytoid 

dendritic cells (pDCs) through the signaling of TLRs.59 

Likewise, RNA from endogenous viral retro elements of the 

human genome, which may be found in tissues of SLE and 

pSS patients, might also trigger type I IFN production.57,58

B-cell stimulatory factors (eg, B-cell activating factor 

and IL-6) and chemotactic cytokines for B-cells and plasma 

cells (eg, CXCL13 and CXCL12) are increased in the kidney 

of lupus-prone mice concomitantly with the proliferation of 

anti-dsDNA secreting cells.60 Moreover, TLR7 and TLR9 

seem important for autoantibody production and disease 

progression in murine models of SLE.61 In pSS, the devel-

opment of germinal centers seems to be a consequence of 

the signaling through lymphotoxins CXCL13, CXCL12, 

chemokine C-C motif ligand (CCL)19, and CCL21 produced 

in the target tissues by immune and epithelial cells.61

environmental factors and the possible 
role of the anti-Ro antibody in the 
pathogenesis of SLe and pSS
Infectious agents may potentially trigger the development 

of SLE and pSS in genetically predisposed subjects.62 Dif-

ferent mechanisms may lead to loss of the immunological 

tolerance to self-antigens, and to the increased production 

of circulating autoantibodies, including molecular mimicry, 

polyclonal lymphocyte activation, and epitope spreading.62 In 

this respect, several evidences suggest a possible role of the 

Epstein–Barr virus (EBV) in the pathogenesis of SLE and 

pSS,62 including the presence of EBV early antigen diffuse 

(anti-EA-D), an indicator of EBV replication, in the sera 

from SLE and pSS patients.63,64

There are also evidences suggesting that normal human 

microbial imbalance may be an important etiopathogenic 

factor for SLE and pSS.65 This imbalance in the intestinal 

microbiota, also called intestinal dysbiosis, may result in 

increased epithelial permeability, allowing fragments and 

microbial products to enter the subepithelial space and the 

lamina propria. Then, these molecules bind to specific recep-

tors on the surface of antigen-presenting cells and proinflam-

matory T cells (including Th1 and Th17), resulting in B-cell 

differentiation and autoantibody production.65 In this regard, 

it was demonstrated that peptides from natural oral and gut 

microbiota may activate Ro60-reactive T cells.66

In addition, the anti-Ro (SSA) antibody may play a role 

in tissue damage in autoimmune diseases. Reinforcing this 

hypothesis, antibodies directed to Ro60 273-289 (Ro274) 

may induce autoimmune sialadenitis in an animal model.67

The proposed mechanism is briefly described below. 

Ro60 is exposed to the respective autoantibody through the 

apoptosis process.68 Then, opsonized apoptotic cell debris 

and immune complexes derived from these cells are phago-

cytosed by macrophages and pDCs.68 Later, the complex 

(consisting of anti-Ro60, Ro60, and Ro60-associated RNA) 

is transported to endosomes.68 In these organelles, the binding 

of Ro60-RNA to TLR7/TLR8 occurs, triggering the inflam-

matory process.68

Furthermore, immunotoxins that specifically bind to 

epitopes of the Ro60 molecule (aa482-493, aa310-323, or 

aa230-241) may cause lymphocytopenia in SLE and pSS 

patients.69

Figure 3 shows the main etiopathogenic links between 

pSS and SLE.

Predictive factors for sSS onset in 
SLE patients
In a cohort study including 103 SLE patients with recent 

onset (90.3% females; mean age at time of diagnosis 

=25.9±8.9 years), 18.5% of them developed sSS.70 These 

patients were significantly older at the SLE diagnosis than 

those without sSS (30.8±9.3 vs 24±8.8 years, respectively; 

P=0.004), and they had higher frequency of anti-Ro (SSA) 

antibody.70 The main risk factors for sSS development were 
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disease onset at ≥25 years in addition to positive anti-Ro 

(SSA) antibody at diagnosis.70

Ocular involvement due to sSS in 
SLE
Approximately 30% of SLE patients may present with ocular 

manifestations caused by inflammation, ischemia due to vas-

culopathy/vasculitis, or toxicity by the use of glucocorticoids 

and hydroxychloroquine.12,71 Furthermore, different regions 

of the eye may be affected including cornea, conjunctiva, 

lens, retina, as well as the intrinsic and extrinsic ocular 

musculature.12,71 It is very important to investigate symptoms 

suggestive of ocular impairment at disease onset and during 

the follow-up of these patients, in addition to adequately 

monitoring drug toxicity, aiming at the early diagnosis and 

treatments to prevent complications such as vision loss. In 

this regard, the most frequent ocular involvement in SLE was 

keratoconjunctivitis sicca,12,72 and ~1/3 of SLE patients had 

dry eye symptoms.73

Importantly, dry eye symptoms are often more severe 

and refractory to treatment in individuals with associated 

systemic autoimmune rheumatic diseases (SARDs), such as 

pSS and sSS to SLE or RA, than those with dry eyes only.74 

Accordingly, decrease in Schirmer’s I test result is more 

significant in patients with dry eye associated with SARDs 

comparatively to those without SARDs, suggesting a more 

Figure 3 Main etiopathogenic links between SLe and pSS. 
Abbreviations: pDC, plasmacytoid dendritic cell; Th, T helper lymphocyte; SLe, systemic lupus erythematosus; pSS, primary Sjögren’s syndrome.
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significant dysfunction/destruction of the lacrimal glandular 

tissue in the first group.74 A similar finding was observed 

with corneal fluorescein staining, indicating increased epi-

thelial damage of the cornea in patients with dry eye due to 

SARDs.74

The frequency of xerophthalmia is significantly higher 

in sSS-SLE patients than in SLE patients without sSS.8 

Nevertheless, dry eyes in SLE do not always arise from sSS. 

Dry eye without sSS was reported in SLE patients, and the 

severity of this clinical manifestation was associated with 

serum anti-dsDNA titers.73

Oral involvement due to sSS in SLE
Oral manifestations in SLE are common and often are useful 

for the diagnosis of this disease. Furthermore, ulcerations, 

and erythematous and discoid lesions in the oral cavity are 

correlated with systemic disease activity.13 Dry mouth, can-

didiasis, periodontal disease, and squamous cell carcinoma 

may also occur.13

It is also interesting that salivary flow and saliva compo-

sition may reflect the changes resulting from the systemic 

activity of SLE. Salivary flow and the pH of saliva are lower in 

disease flare compared to remission periods of the disease.75 

Levels of α-amylase and anti-chromatin antibodies in saliva 

from SLE patients are also associated with systemic disease 

activity.76 Additionally, the glutathione levels are diminished 

in saliva from SLE patients, indicating an impaired oxidative 

capacity.77

The frequency of xerostomia is significantly higher in 

sSS-SLE patients than in those without sSS.8

Comparison of demographic, 
clinical, and serological features of 
sSS-SLE and SLE without associated 
SS
The prevalence of sSS appears increased in female SLE 

patients,8,78 and in patients with late-onset (age ≥50 years) 

SLE.79 The higher prevalence of females in sSS-SLE patients 

compared to those without sSS was confirmed in a recently 

published systematic review and meta-analysis.11 This study 

also showed higher thyroiditis frequency in sSS-SLE patients 

than in those without sSS.11

A meta-analysis that included 444 sSS-SLE patients 

and 2,489 SLE patients without sSS demonstrated that the 

first group was significantly older, and it also had higher 

frequencies of oral ulcers and arthritis, as well as lower 

rates of proteinuria.10 The anti-Ro (SSA) and anti-La (SSB) 

antibodies were also more common in sSS-SLE patients than 

in those without sSS.10 The frequencies of anti-dsDNA were 

comparable in both groups.10 On the other hand, the anti-Sm 

and aCL antibodies were more frequent in the second group.10

Other significant clinical associations reported in case 

series were longer disease duration, and higher frequencies 

of interstitial pneumonitis, renal tubular acidosis, elevated 

serum IgG, and positive RF test in sSS-SLE patients than in 

those without associated sSS.8 In contrast, a significant lower 

frequency of involvement of the central nervous system was 

observed in the sSS-SLE group compared to the SLE patients 

without associated sSS.8

sSS was more prevalent in patients with subacute 

cutaneous lupus and SLE than in those with discoid lupus 

erythematosus.80

To date, there is no evidence of a higher prevalence of 

lymphoma in sSS-SLE patients compared to those without 

sSS.11 The mortality rate was lower in sSS-SLE patients than 

in SLE patients without sSS.8,81

Table 2 illustrates the main demographic, clinical, and 

serological features of SLE patients with and without sSS.

Comparison of demographic, clinical, and 
serological features of pSS and sSS
The comparative analysis between pSS and sSS is relevant 

to clinical practice, since an epidemiological study showed 

a pSS:sSS ratio of about 60% to 40%.82

Table 2 Main demographic, clinical, and serological features of 
SLe patients with and without sSS

Features sSS-SLE SLE without 
sSS

Age8–10,81 ↑ ↓
SLe – late-onset prevalence79 ↑ ↓
Female prevalence8,9,11,78 ↑ ↓
Disease duration8 ↑ ↓
Frequencies

Thyroiditis11 ↑ ↓
Oral ulcer9,10 ↑ ↓
Arthritis10 ↑ ↓
interstitial pneumonitis8 ↑ ↓
Renal tubular acidosis8 ↑ ↓
Proteinuria10 ↓ ↑
Central nervous system involvement8 ↓ ↑
elevated serum igG8 ↑ ↓
Rheumatoid factor8 ↑ ↓
Anti-Ro (SSA)8-10 ↑ ↓
Anti-La (SSB)8-10 ↑ ↓
Anti-Sm10 ↓ ↑
Anticardiolipin10 ↓ ↑

Mortality rate8,81 ↓ ↑
Abbreviations: SLe, systemic lupus erythematosus; sSS, secondary Sjögren’s 
syndrome; sSS-SLe, SLe patients with sSS.
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Interestingly, relatives of SLE patients may develop pSS 

and sSS, showing a similar genetic susceptibility for both syn-

dromes.50 On the other hand, HLA-DRB1*14:06 was signifi-

cantly more frequent in pSS patients than in those with sSS.83

Subpopulations of infiltrating lymphocytes in salivary 

gland tissues from patients with pSS and sSS are also com-

parable, including CD4(+)/IFN-γ(+), CD4(+)/IL-4(+), and 

IL-22(+) cells.84 Regarding histological characteristics of 

the minor salivary glands, SLE patients with xerostomia may 

have, additional to the typical lymphocytic foci of SS, other 

alterations such as mild/moderate sialadenitis, and thickening 

and hyalinization of the ductal basal membrane.85

Although these findings may explain the presence of 

a similar profile of clinical and laboratory characteristics 

in both syndromes, some subtle differences were noted. In 

this aspect, pSS patients had high frequencies of dry mouth 

(92% vs 84%; P=0.02), parotid enlargement (56% vs 9.2%; 

P<0.001), and positive anti-Ro (SSA)/La (SSB) antibodies 

(82% vs 41%; P<0.001) than those with sSS.86 In contrast, 

Raynaud’s phenomenon was more frequent in sSS patients 

(16% vs 41%; P<0.001).86 Table 3 presents the main similari-

ties and differences between pSS and sSS-SLE.

In addition to the usual autoantibodies, a novel reactivity 

appears to be promising for the differential diagnosis between 

pSS and sSS. The anti-self-vimentin specific antibody (anti-

3S-P) was detected in 68.2% sera from sSS patients (66.2% 

with sSS-RA and 76.5% with sSS-SLE), and only in 1.8% 

of pSS, 1.3% of RA, and 4.2% of SLE patients.87

Conclusion
1. SLE and pSS are closely related chronic inflammatory 

clinical conditions of autoimmune nature. They share sev-

eral possible underlying etiopathogenic aspects, including 

numerous genetic factors, epigenetic, environmental, 

and hormonal factors, as well as immunological charac-

teristics, which may account for the comparable clinical 

and autoantibody spectrum. Thus, careful investigation 

of pSS in patients with SLE diagnosis is recommended, 

particularly in cases with sicca syndrome symptoms.

2. The occurrence of sSS in patients with SLE is around 

14.0%–17.8% of cases.

3. The possible development of sSS in SLE patients should 

be considered, especially in those aged 25 years at the 

onset of disease and with positive anti-Ro (SSA) antibody.

4. Compared to SLE without sSS, sSS-SLE patients have a 

peculiar profile of clinical and serological manifestations, 

such as older age of disease onset, longer disease dura-

tion, higher prevalence of females and patients with SLE 

late-onset, greater frequencies of thyroiditis, oral ulcers, 

arthritis, interstitial pneumonitis, renal tubular acidosis, 

elevated serum IgG, RF, anti-Ro (SSA) and anti-La (SSB) 

antibodies, as well as lower frequencies of proteinuria, 

involvement of central nervous system, mortality rate, 

anti-Sm, and aCL antibodies.

5. pSS and sSS present similar clinical manifestations. 

Careful analyses of the clinical features and autoanti-

body profile are important for the differential diagnosis 

between both syndromes.
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