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Usefulness of rheumatoid factor as an immunological and prognostic
marker in PSS patients
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Abstract
Introduction The rheumatoid factor (RF) is present in numerous autoimmune disorders, although its role in many of them
remains a subject of research. The study assesses the role of RF as an immunological and prognostic factor in the primary
Sjögren’s syndrome (pSS).
Methods Seventy-five pSS patients (mean age 50.03 ± 15.1), 65 (87%) females, and 10 (13%) males. WBC, CRP, RF, ESR,
gammaglobulins, C4, C3 component of complement, cryoglobulins, ANA, anti-SS-A, and anti-SS-B antibodies were deter-
mined. The disease activity assessed with ESSDAI. Minor salivary gland biopsy (focus score and immunochemistry) was
conducted. Results were analyzed withUMann-Whitney (continuous variables) tests, correlations between quantitative variables
assessed with the Spearman correlation coefficient with statistical significance set at p < 0.05. The approval of the Bioethics
Committee was obtained.
Results Two subgroups I-RF(+) (61%) and II-RF(−) (39%) were established, with lower WBC (p = 0.012) and higher ESR (p =
0.016), gammaglobulin concentration (p = 0.007) in group I. Conjunctivitis sicca was more severe in group I. There was positive
correlation between RF and lnANA (rho = 0.496), anti-SS-A, anti-SS-B antibodies (rho = 0.448; rho = 0.397 respectively). There
was higher disease activity ESSDAI in group I than in group II (Me, 3.0 vs 2.0; p < 0.003). RF correlated negatively with WBC
(rho = − 0.374). RF did not correlate with serum concentrations of BAFF, APRIL, CRP, and C3, C4 and with CD19+, CD3+,
CD4+, CD 21+, and CD35+.
Conclusions RF should be considered as a prognostic, but not diagnostic, factor in patients with pSS, as it is associated with more
severe disease course (sicca eye symptoms, ESSDAI) and parameters (production of gammaglobulins, ANA, anti SS-A, anti-SS-
B autoantibodies) indicating increased B cell activity.
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Introduction

The rheumatoid factor (RF) was first discovered in 1922 by
Kurt Myer, who described an antibody against the Fc portion
of human immunoglobulin G. In 1940, Eric Waaler, a
Norwegian doctor, first described the test, in which antibody
directed against serum gammaglobulins promoted

agglutination of sheep erythrocytes sensitized by
subagglutinating doses of rabbit antibodies. The name
Brheumatoid factor^ came to use when Harry Malvin Rose
found that RF was present in sera of patients with rheumatoid
arthritis [1]. For more than 70 years, RF is known as a marker
of numerous autoimmune diseases—yet, it may emerge in
healthy subjects as well. The RF constitutes a class of IgM
or IgA, rarely IgG antibodies which are directed against Fc
portion of immunoglobulin G; as previously said it is Ban
antibody against antibody.^ At the base of RF production lays
the stimulation of the immune system by some triggering fac-
tors, such as bacterial liposaccharides and viruses’ antigens, as
well as autoantigens and immune complexes. The RF is one of
the cytokines playing vital role in the acquired immune re-
sponse tomicrobial organisms taking part in suchmechanisms
as agglutination, phagocytosis, and clearance of immune-
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complexes [1, 2]. Therefore, basically, the production of RF
may be considered a physiological phenomenon. As it was
pointed out, the RF, with low affinity to the Fc fragment of
IgG, is observed in healthy subject and, transiently, during
some infections. Yet, the high affinity RF, produced by CD
5+ B cells, emerges as a result of a chronic stimulation of the
immune system and therefore may increase autoimmune re-
sponse in autoimmune diseases, e.g. RA or pSS. What is im-
portant, the high affinity RF acts as cryoglobulin and enhances
the coagulation. It is well known that chronic virus infections,
for which B-lymphocytes are target cells, such as hepatitis C
infection, or Epstein-Barr virus, lead to RF production [3]. It
was demonstrated that the chronic HCV infection, with IL 10
and IL 4, IL-12 serum levels elevated, leads to the protection
of B cells CD 5+ from apoptosis, causing an increase of RF
production [3]. The Table 1 shows the most common diseases
in which RF is present and in the highest concentrations in the
patients sera. The RF production may be induced both trough
the T cell dependent as T cell-independent pathway. RF pos-
itive B cells may act as antigen-presenting cells and some
authors suggests that RF-positive B cells are more efficient
as APCs than others [4–6].

In the general population, the frequency of RF is estimated
at 4.3% in Caucasians [7, 8]. Interestingly, Newkirk et al. in
1998 found, in some tribes North American Indians, RF-IgM
positivity in 31% of diabetes patient and in 7% of healthy
subject [9]. In western countries, RF seropositivity is linked
to such factors as age and smoking. Primary Sjögren’s syn-
drome (pSS) is a chronic systemic autoimmune disease, in
which stimulation of B cells with their hyperreactivity and
autoantibodies production dominates. The underlying patho-
physiological mechanisms in the pSS is the damage to the
epithelial cells, the cells apoptosis and the release of antigens
and RNA complexes. From the moment the epithelial cells are
damaged, interferon gamma (IFN-γ) is secreted by cells such
as macrophages or dendritic cells and the cells are stimulated
to secrete a B cell-activating factor (BAFF), stimulating the
maturation and differentiation of B cells and other cytokines
that stimulate lymphocytes B such as proliferation-inducing

ligand (APRIL) which has similar effect to BAFF [10, 11].
The continuous stimulation of B lymphocytes leads to the
breaking of autotolerance and to autoant ibodies
production—particularly against ribonucleoproteins SS-A
and SS-B. Despite the production of antibodies against ribo-
nucleoproteins, pSS is one of the autoimmune diseases in
which RF is present in sera of the majority of patients. It is
estimated that about 60% of patients with pSS test is positive
for RF [1]. Diaz–Lopez and colleagues [12] found that male
patients with pSS presented higher concentrations of RF-IgA
than female ones. In pSS, majority of patients have polyclonal
RF, but in over 5% of them, B cells—due to their prolonged
hyperactivity—switch to the monoclonal RF production and
development of lymphoproliferative diseases [4, 12]. The aim
of the presented study was to assess the role of RF as an
immunological and prognostic factor in the primary
Sjögren’s syndrome patients.

Material and methods

The study included 75 pSS patients (mean age 50.03 ± 15.1),
65 (87%) females and 10 (13%) males.

Laboratory tests were performed, including white blood
count (WBC), erythrocyte sedimentation rate (ESR), serum
levels of C-reactive protein (CRP), rheumatoid factor (using
nephelometry method), C4, and C3 component of comple-
ment. Serum cytokines levels as B cell-activating factor
(BAFF) and a proliferation-inducing ligand (APRIL) were
evaluated using standard ELISA assays. Gammaglobulin frac-
tions were analyzed with the serum protein electrophoresis.
Antinuclear antibodies (ANA) were determined by indirect
immunofluorescence (IF) on the cell line HEp-2 (Human
Epithelial purpose; HEp-2000) and anti-SS-A and anti-SS-B
antibodies were determined by the semi-quantitative method
immunoblot (Anti-ENA Profile Plus, Euroimmun, Germany,
DL 1590-1601-1 G). All patients were tested for the presence
of hepatitis virus C (HCV) antibodies; patients with suspected
infection were excluded from the analysis. The disease activ-
ity was assessed with EULAR Sjogren’s syndrome disease
activity index (ESSDAI).Minor salivary gland biopsies (focus
score and immunochemistry with the assessment of the pres-
ence of CD3+, CD 4+, CD 19+, CD 21+, and CD 35+ cells)
were conducted. Eye examinations and evaluations of symp-
toms of eye dryness, as well as the effects of reductions in the
aqueous phase of tears, were carried out in the course of di-
agnostics of pSS with a Schirmer test and Ocular Staining
Score (OSS)—using lissamine green and fluorescein staining,
with the quantitative assessment of changes. The normality of
continuous variables distribution was verified using the
Shapiro-Wilk test. Results were analyzed with U Mann-
Whitney (continuous variables) test, correlations between
quantitative variables assessed with the Spearman correlation

Table 1 Diseases and infection in which the RF occurs particularly
often [1, 4]

Disease Frequency %

Rheumatoid arthritis 70–90

Primary Sjogren’s syndrome 75–95*

Mixed connective tissue disease 50–60

HCV infection 40–76

Mixed cryoglobulinemia type II 100**

*Polyclonal RFs, sometimes monoclonal with patients with lymphopro-
liferative disease

**Monoclonal IgM RF
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coefficient with statistical significance set at p < 0.05. The
statistical analysis was carried out with Statistica13. The ap-
proval of the Bioethics Committee of National Institute of
Geriatrics, Rheumatology and Rehabilitation was obtained.

Results

Patients were divided into two groups: group I—RF positive
(+) (61%) and group II—RF negative (−) (39%). No differ-
ences were found between groups in terms of age and sex
ratio. In group I, RF ranged from 20 to 1295 IU/ml (mean
value 159.1 IU/ml). The lower WBC (p = 0.012), higher
ESR (p = 0.016), and higher gammaglobulin concentration
(p = 0.007) were also observed in group I. Conjunctivitis sicca
(KS) evaluation by Schirmer’s test and Ocular Staining Score
(OSS) was more severe in group I (Table 1).

There was positive correlation between RF and lnANA
(rho = 0.496), anti-SS-A, anti-SS-B antibodies (rho = 0.448;
rho = 0.397, respectively) which is presented on Figs. 1, 2,
and 3.

There is a higher disease activity measured using ESSDAI
in group I (p < 0.003; Fig. 4).

Rheumatoid factor did not correlate with the serum con-
centration of BAFF, APRIL, CRP, C3, and C4 or with the
presence of CD19 +, CD3 +, CD4 +, CD 21+, and CD35+
cells in infiltrates in the biopsy of minor salivary glands.

The results are presented in Table 2.
Figure 5 presents the significant difference between the

groups in the number of white blood cells, with the predom-
inance of leukopenia in the group RF positive.

Discussion

The presence of RF in many rheumatic diseases creates prob-
lems in determining its significance. For many years, RF
remained the main biomarker for the diagnosis of RA, but
nowadays, the discovery of antibodies to cyclic citrullinated
proteins (ACPA) has changed the diagnostic process in this
disease. Although the rheumatoid factor is presently perceived
as a prognostic marker for autoimmune rheumatic diseases, its
presence can also be linked to many other serious and chronic
diseases. As mentioned above, RF is common in patients with
pSS. However, autoantibodies against ribonucleoproteins—
anti SS-A/Ro and anti SS-B antibodies—with particular ref-
erence to anti SS-A antibodies, remain the main biomarkers of
pSS. These autoantibodies, along with RF, may also be found
in other than pSS autoimmune diseases. To make the matters
more complicated, some of pSS patients are anti-SS-a anti SS-
B negative. For this Bseronegative^ patients, in previously
employed pSS classification criteria, the simultaneous pres-
ence of RF and ANA was a confirmation of immunological
activity in pSS [13]. Obtained results confirm the previous
studies about prevalence of RF in pSS patients group [1, 2].
The results also indicate correlations of RF presence with the
pSS activity assessed by the ESSDAI questionnaire and the
severity of dry eye symptoms (Schirmer’s test, OSS).
Attention should be paid to the negative correlation of RF
and leukopenia (rho = − 374), which may indicate an autoim-
mune character of leukopenia [14].

Similar observations, concerning the positive correlation of
the RF presence with symptoms of dryness, hypergamma-
globulinemia, presence of ANA antibodies in the higher titer,
presence of anti-SS-A antibodies, anti-SS-B, accelerated SR,

Fig. 1 Positive correlation
between RF and lnANA
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and leukopenia were presented by Witte et al. [15], who ana-
lyzed a group of 352 patients with systemic lupus erythema-
tosus. The presence of RF in both patients with pSS and in
other autoimmune diseases, as well as in infections, indicates
the formation of a large number of other antibodies and the
formation of antigen complexes with antibodies in these con-
ditions. Increased activity of B lymphocytes and production of
autoantibodies may also be associated with the autoimmune
leukopenia, as was suggested by other researchers [14]. In the
studied group of patients, the number of white blood cells
negatively correlated with RF. The occurrence of leukopenia
may therefore be interpreted as related to the higher activity of

B cells (resulting in high levels of RF, gamma globulins, anti-
SS-A antibodies). There was no RF correlation with BAFF
and APRIL, which can confirm the fact, that although the RF
is closely linked to the activity of B cells, its presence does not
depend on the concentration of serum B cell-stimulating
factors.

Nocturne et al. [16] studied a group of pSS patients with
lymphoma. This group consisted mostly of individuals with
mucosa-associated lymphoid tissue (MALT) lymphoma,
but included patients with non-Hodgkin’s lymphoma
(NHL) and diffuse large B cell lymphoma (DLBCL) as
well. In the analyzed group, the RF presence proved to be

Fig. 2 Positive correlation
between anti SS-A antibodies and
RF

Fig. 3 Positive correlation
between anti SS-B antibodies and
RF

Clin Rheumatol (2019) 38:1 01–13 3071304



a predictive factor for the lymphoma development. In their
observations, authors showed that for each additional 10 IU
of RF concentration, the risk of lymphoma development
was increased by 5.7% (OR 1.057 [95% CI 1.026–
1.100]). What seems to be particularly important, the re-
searchers showed significant differences in the concentra-
tion of RF between the studied group (with pSS and lym-
phoma) and the control group, consisting of pSS patients
without lymphoma (mean SD ± 568.4 ± 1.729 IU versus
31.26 ± 99.5 IU; p < 0.0001) [16].

In the research presented in our article, the study group
included only two subjects with a diagnosed lymphoma.
Small number of such individuals made a broader analysis
of the association of RF with lymphoma impossible. Still, in
the light of the cited observations by Nocturne et al., special
attention should be paid to patients with RF, with regard to the
increased risk of lymphoma development.

Similarly, Watanabe et al. presented RF as a prognostic
factor of increase disease activity in antineutrophil cytoplas-
mic antibody associated vasculitis [17].

Table 2 Table summarizing obtained results and presented a comparison of the groups

Parameter RF(+) RF(−) P

N Median IQR N Median IQR

WBC [× 1000/mm3] 46 4.75 3.67–5.68 29 5.76 4.72–7.58 0.0012

ESR [mm/h] 46 29 19–38 29 17 11–28 0.016

CRP [mg/l] 46 6 5–11 29 7 4–12 0.485

C3 [mg/dl] 43 96 81–112 29 93 79–115 0.982

C4 [mg/dl] 42 14.9 11.1–18.5 29 17.1 12.6–19.0 0.206

Gammaglobulin [g/dl] 46 1.54 1.32–2.09 29 1.36 1.10–1.53 0.007

BAFF [pg/ml] 46 500 355–600 29 549 357–783 0.349

APRIL [ng/ml] 46 2.69 1.73–5.29 29 1.82 1.14–2.46 0.052

CD19+ 26 40.0 20–88 15 39.0 19–73 0.841

CD21+ 26 0 0–7 15 0 0–7 0.820

CD35 26 0 0–9 15 0 0–4 0.678

CD3+ 26 57 41–88 15 58 41–98 0.841

CD4+ 26 49 40–82 15 43 37–91 0.698

Schirmer’s test
OSS

46
30

3.5
4.5

2–8.5
2–6.5

29
18

8.0
2.8

3.5–15
1.0–4.0

0.023
0.053

ESSDAI 46 3 2–5 29 2 2.0–3.0 0.003

Fig. 4 Comparison of ESSDAI
between RF positive and RF
negative group
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The significance of certain immunological markers, includ-
ing rheumatoid factor, was presented by Spanish researchers.
Their research was based on the evaluation of up to 1580
patients from the multicenter registry of Spanish pSS patients
(GEAS-SS SEMI Registry). The authors showed that patients
with severe systemic disease with organ involvement more
frequently developed anemia and lymphopenia and presented
low C3 and C4 component levels. Cryoglobulins and, what is
important for the current analysis, rheumatoid factor were
present in the sera of these patients [18].

Intriguing results were presented by Birnbaum et al. who,
in the group pf pSS patients, sought confirmation of the pres-
ence of small fiber neuropathy (SFN) [19]. Their research has
shown that, of the investigated group, 23 pSS patients had
confirmed SFN, including 13 with pure form and with 10
mixed one, while 98 pSS patients had no SFN. Interestingly,
patients with SFN were less likely to have RF and other auto-
antibodies, including anti SS-A and SS-B antibodies. In this
group, there were also more males in comparison with the
group without SFN. In SFN group, some patients (n = 10)
had a mixed form of SFN. The patients of this subgroup were
older and this subgroup was characterized by the older age of
patients and higher percentage of subjects with anti-SS-
autoantibodies presence—compared to the pure SFN sub-
group. In both subgroups, the symptoms of SFN could pre-
cede the development of dryness—in the subgroup with pure
SFN, this took place in 38.5% of cases and in the group with
mixed SFN in 50% of patients. This phenomenon requires
explanation and further research.

The presence in pSS of hyperreactivity of B cells and of the
increase in the expression of their growth factors has drawn the

attention of researchers and clinicians to the possibilities of the
treatment of pSS through the inhibition of these phenomena.
Until now, among the drugs aimed at depleting B lymphocytes,
the highest efficacy in the treatment of pSS has been demonstrat-
ed for rituximab—anti-CD20 monoclonal antibody [20, 21].

There are certain studies confirming the RF usefulness in
predicting the response to the immunosuppressive treatment
on B-depleting therapy [22, 23]. On the other hand, Jones
et al. presented the conflicting conclusion that the RF may
inhibit the effector function of rituximab [24].

Conclusions

All presented and discussed results confirm the importance of
RF presence assessment for clinical purposes, particularly for
the disease activity evaluation, and suggest considering the RF
as an independent risk factor of lymphoma development. In
the light of the conducted research, the rheumatoid factor
should be considered as a prognostic, but not a diagnostic,
factor in patients with pSS.

The rheumatoid factor presence is associated with a more
severe disease course (sicca eye symptoms, ESSDAI, lower
WBC) and the production of gammaglobulins, ANA, anti SS-
A, and anti-SS-B autoantibodies—indicating increased B cell
activity.

Compliance with ethical standards

All procedures were performed according to Helsinki Declaration. The
approval of the Bioethics Committee of National Institute of Geriatrics,
Rheumatology, and Rehabilitation was obtained.

Fig. 5 The comparison of WBC
between studied groups
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