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Abstract
Lymphomas are one of the serious complications of the primary Sjörgen’s Syndrome (pSS). The aim of the study was to 
evaluate the frequency of lymphoma in pSS. The singe-center retrospective study included 198 Caucasian patients, who 
met diagnostic criteria for pSS. The type of lymphoproliferative disorder was classified according to the WHO 2016 clas-
sification. The mean time of observation, after pSS diagnosis, was 48 weeks. Focus score (FS) ≥ 1 was present in 85% of 
the patients, and anti-SSA antibodies were detected in 84%. Rheumatoid factor was detected in 130 (65%) patients. Mean 
disease activity index, according to EULAR Sjörgen’s Syndrome disease activity index (ESSDAI), was 8.3 points at the 
moment of pSS diagnosis. Complement C3 was decreased in 14% of the patients, while 10% showed reduced complement 
C4. Four patients (2%) were diagnosed with a lymphoma. Most of the patients were diagnosed with mucosa-associated 
lymphoid tissue lymphoma (MALT), in whom the tumour was located in the parotid gland, and in one patient the stomach 
was involved. Finally, one patient was diagnosed with a rare B-cell small lymphocytic lymphoma located in the lungs. In 
this article, we present detailed characteristics of each case. In analysed population the frequency of lymphoma in the course 
of pSS in patients with pSS is 2%. The variety of lymphoma types in pSS patients imposes individual monitoring in each 
patient at every check-up visit for disease activity.
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Introduction

One of the most severe complications of the primary Sjör-
gen’s Syndrome (pSS) is lymphoma. pSS primarily involves 
exocrine glands, mainly the salivary and lacrimal glands, 
which causes the most characteristic symptom, i.e. dryness. 
However, lymphocytic infiltration may occur in practically 
every organ, which together with B-cell hyperactivation and 

immunological disturbances may lead to developing lym-
phoma. Kassan et al. [1] were the first to describe the con-
nection between development of lymphoma and SS in 1978. 
They showed that the risk of lymphoma in patients with SS 
is 44 times greater than in the general population. Today, 
the risk of lymphoma development in the course of pSS is, 
on average, 6–20 times greater than in the general popula-
tion [2, 3]. The most common lymphomas in the course of 
the pSS include the following: mucosa-associated lymphoid 
tissue lymphoma (MALT), nodal marginal zone lymphoma 
(NMZL) and diffuse large B-cell lymphoma (DLBCL) [4–6]. 
Generally accepted prediction factors of lymphoma associ-
ated with pSS include the following: reduced complement 
component C4, vasculitis-associated skin lesions and per-
sistent or recurrent major salivary gland enlargement [2, 6].

The aim of this study was to evaluate the frequency of 
lymphoproliferative disorders in patients with pSS.
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Patients and methods

This retrospective study included 198 patients, who met the 
2002 [7] and 2016 [8] diagnostic criteria for pSS, and were 
managed at the Rheumatology Department of the University 
Clinical Hospital. All of them were Caucasians. The mean 
age of the patients was 49 years. The type of lymphopro-
liferative disorder was classified according to the WHO 
2016 classification—Classification of mature lymphoid, 
histiocytic and dendritic neoplasm [9]. The mean time of 
observation, after pSS diagnosis, was 48 weeks. The exclu-
sion criteria included: age below 18 years, autoimmune 
comorbidities other than Hashimoto disease, e.g. secondary 
Sjögren syndrome. This retrospective study was approved 
by an appropriate local institutional review board (Medical 
University—Bioethics Committee number 357/2010 and 
600/2018). All patients provided written informed consent 
to participate in the study.

Statistical analysis

To conduct analysis STATISTICA 10 software was used. 
For numerical variables descriptive statistics were calculated 
(mean and its 95% confidence interval, median, standard 
deviation, minimum and maximum values). For nominal 
variables frequency tables were calculated. These descrip-
tive statistics were calculated for the group of patients not 
diagnosed with lymphoma (reference group). There were 
only four patients diagnosed with lymphoma and their medi-
cal parameters were compared with mean values of these 
parameters from the reference group.

Results

The studied group consisted of 191 (96%) women and seven 
men (4%). Dryness of the eyes was reported by 188 (94%) 
of the patients, while xerostomia was reported by 182 (91%) 
of the patients, those symptoms being compliant with the 
American-European Consensus Group (AECG) criteria 
[7]. Lymphocytic infiltration (Focus Score, FS), which is 
typical for pSS [10], was reported in 162 patients (85%) 
of the patients, while anti-SSA antibodies were detected in 
167 (84%) patients. At the same time, seven (3.5%) patients 
did not undergo baseline salivary gland biopsy. 29 (15%) 
patients had negative FS. 27 of this patients did not have 
any pathological changes. Scattered lymphocytic infiltra-
tion was observed only in two patients, in an area of tissue 
more than 4 mm2. Rheumatoid factor (RF) was detected in 
130 (65%) patients. Mean activity of the disease, accord-
ing to EULAR Sjörgen’s syndrome disease activity index 

(ESSDAI) [11], was 8.3 points at the moment of pSS diag-
nosis. Reduced complement component C3 was reported 
in 26 (14%) patients, while decreased complement C4 was 
reported in 20 (10%) patients. Detailed characteristics of the 
studied group is shown in Table 1.

Group of pSS patients with lymphoproliferative disorder 
(the characteristics of this group of patients is presented in 
Table 2).

In the studied group, four patients (2%) including three 
women and one man were diagnosed with a lymphopro-
liferative disorder confirmed by specialist of histopathol-
ogy, based on immunohistochemical investigations. Three 
patients (75%) were diagnosed with MALT: in two of them 
it was located in the parotid gland and in one case the 
stomach was involved. One patient was diagnosed with 
a rare B-cell lymphoma, namely the small lymphocytic 
lymphoma, located in the lungs. In that patient (case num-
ber 1, Table 2), pSS was diagnosed in a woman younger 
than 55 and the first symptoms included a recurrent 
parotid gland enlargement as well as soft and hard palate 
tumour and dryness. On microscopic examination of the 
excised lesions (parotid glands, palate), the diagnosis of 
lymphoma, other neoplasm or IgG4-related disease were 
ruled out. A benign B-cell hyperplasia was diagnosed. 
Further tests objectively confirmed dryness, but also 
revealed diffuse dense infiltration of the labial salivary 
glands, typical for pSS, and a RF positive titer. The anti-
nuclear antibodies (ANA) blood test result was negative. 
After 9 years, routine check-up high-resolution computed 
tomography (HRCT) of the chest showed peribronchial 

Table 1  Characteristics of the studied group

NO number, pSS primary Sjögren syndrome, LSGB lablial salivary 
gland biopsy, ESSDAI EULAR Sjörgen’s syndrome disease activity 
index, ANA antinuclear antibodies, RF rheumatoid factor

NO/%

pSS 198
Women 191/96
Age of pSS diagnosis (year, medium) 49 (19–78)
Time of observation (month, medium) from pSS diag-

nosis
48

Dry eye 188/94
Dry mouth 182/91
Focus score < 1 29/15
LSGB not available 7/3.5
Mean ESSDAI at pSS diagnosis 8.3
positive ANA (≥ 1:320) 165/83
anty SSA antibodies 167/84
positive RF (> 14 IU/ml) 130/65
Low C3 complement (< 0.9 g/l) 26/14
Low C4 complement (< 0.1 g/l) 20/10
C3/C4 not available 8
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cuffing. Biopsy revealed benign B-cell hyperplasia. After 
5 months, another HRCT scan was obtained due to the 
patient complaining on dyspnoea. The scan showed a 
tumour of the lung. The biopsy of the mass was performed 
and a preliminary diagnosis of lymphoma was made; how-
ever, because of the small size of the slice another biopsy 
was performed. B-cell small lymphocytic lymphoma was 
diagnosed. Despite chemotherapy the patient died within 
12 months.

In the analysed group of pSS patients, the frequency of 
lymphoma was 2%. In one case (case number 2, Table 2), 
the diagnosis of pSS was made synchronously with the diag-
nosis of salivary gland MALT, based on clinical symptoms 
(dryness) and positive anti-SSA antibodies. The mean ESS-
DAI score in a group with lymphoma, at the time of pSS 
diagnosis was 3.5 points on average and increased at the 
time of the last visit when lymphoma was recognized to 11 
(not including lymph node/lymphoma domain). For the rest 
of the group without hyperplasia, mean ESSDAI score was 
8.3 points at the moment of pSS diagnosis. In the subgroup 
of patients with lymphoproliferative disorders, palpable pur-
pura was reported in one case and three of four patients in 
that subgroup presented major salivary gland enlargement. 
In one patient positive RF titer was noted. During the obser-
vation the level of immunologbulins was in normal range.

Discussion

According to the literature, the frequency of lymphoma 
in the population of patients with pSS is estimated to be 
between 2.7% and 9.8% in the Asian population [5]. For 
the European population, the precise frequency is unknown; 
however, it is known that the risk of lymphoma is about nine 
times higher than in the general population [4]. MALT is 
the most commonly diagnosed type of lymphoma in pSS 
patients [13]. One of the possible locations of MALT are 
lungs [14, 15]. In described group of patients from our 
Department the frequency of lymphoproliferative disorders 
was 2% (mostly common being MALT).

As of today, there are no certain biomarkers of developing 
lymphoma in the course of pSS. In the recent years, there 
have been attempts to develop models which would increase 
the sensitivity of early lymphoma diagnosis in the popula-
tion of pSS patients [16, 17]. Some symptoms such as palpa-
ble purpura, salivary gland enlargement, low C4, leukopenia, 
positive cryoglobulins, monoclonal gammopathy, disease 
duration and positive RF are considered risk factors [18]. 
Applying such a broad model increases the sensitivity and 
specificity of more than 95% in identifying patients at risk 
of MALT [18]. Age, according to Chiu et al., also should 
be considered as an independent risk factor. Their research 

Table 2  Characteristics of pSS patients with lymphoma in the onset of lymphoproliferative disorder

MALT extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue, MGUS monoclonal gammopathy of undetermined signifi-
cance, ESSDAI EULAR Sjörgen’s syndrome disease activity index, NA data not available, RF rheumatoid factor; HCQ- hydroxychloroquine, GS 
steroids
* Based on the reference number [12]

Patient numer 1 2 3 4

Diagnosis B-cell lymphoma-small lympho-
cytic lymphoma (lungs)

MALT (parotid 
gland)

MALT (parotid 
gland)

MALT (stomach)

ESR (mm/hr) 12 3 NA 20
Low C3 (nv 0.9–1.8 g/l) 1.2 1.5 NA 1.3
Low C4 (nv 0.1–0.4 g/l) 0.08 0.3 NA 0.2
RF (IU/ML, nv 0–14) 78 5 NA 10
Lymphocyte (nv 1500–3500 cells/ml) 1600 870 NA 2000
IgG (nv -7–16 g/l) 15 8 16 14
IgM (nv 0.4–2.3 g/l) 2.1 2.0 0.6 0.8
IgA (nv 0.7–4 g/l) 2.1 2.0 NA 1.3
Palpable purpura No No No Yes
Major salivary glands’ enlargement Yes Yes Yes No
ESSDAI-pSS diagnosis 4 8 2 0
ESSDAI- lymphoma diagnosis 19 8 8 9
Age in diagnosis pSS 55 43 60 60
Age in diagnosis of limphoproliferative disease 64 43 64 74
Focus score ≥ 1 Yes No Yes No
Anti-SSA antibodies Negative Positive Negative Positive
Ann Arbor  staging* I I I I
Treatment after pSS diagnosis HCQ, GS – HCQ, GS HCQ,GS
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proved that patient’s age correlates with the risk of mono-
clonal lymphocytic transformation estimated at 2.2% with 
each year of the patient’s life [5]. However, as exemplified 
by our lymphoma cases, not all risk factors are always pre-
sent. Only one patient showed positive RF titer, one patient 
had a reduced complement component, despite the fact that 
generally such abnormalities are observed in 65% and 10% 
of pSS patients, respectively. Thus, constant monitoring for 
lymphoma is necessary in pSS patients, including regular 
physical examination, laboratory tests and imaging.

It should also be mentioned that since 2016 lymphomas 
are no longer exclusion criteria of pSS, unlike the previous 
criteria [7, 8]. Diagnosis of pSS in a patient with lymphoma 
is acceptable as shown in our case of the man with salivary 
gland MALT. Nevertheless the diagnosis is sometimes diffi-
cult considering dryness, which may occur when lymphoma 
is located in the salivary gland and possible positive ANA 
in this population of patients. ANA are more frequently 
detected in patients with DLBCL before chemotherapy 
compared to the general population [19]. The speckled 
nuclear pattern is the most common. Presence of ANA may 
lead to development of a systemic connective tissue disease 
later on. Lang et al. showed that connective tissue disease 
was diagnosed in 10% of patients with DLBCL and posi-
tive ANA. Almost half of them developed SS, and specific 
anti-SSA/SSB antibodies were detected in those patients 
[19]. Based on the latest data from multicenter project the 
situation when patents were diagnosed with lymphoma and 
pSS synchronously is rare (1% of patients) [20]. Patients 
diagnosed concomitantly with pSS and lymphoma have a 
very specific, highly active phenotype (men, white, severe 
oral involvement, cryoglobulinemic-related immunological 
markers, and high systemic activity) [20].

Based on the retrospective data from Swedish Register 
lymphoma was diagnosed in as much as 17% of the studied 
patients, either prior to pSS diagnosis or within 6 months 
since the diagnosis of pSS. Those patients were mostly men. 
Lymphadenopathy, MALT-type lymphoma and salivary 
gland lymphoma were also more common in these patients 
[21]. Similarly in our study, the patient with lymphoma diag-
nosed synchronously with pSS was male and suffered from 
MALT lymphoma. Less common neoplasms associated with 
pSS include oral and thyroid cancer [13], which have not 
been observed in our group.

Brito-Zeron et al. reported that the following risk factors 
of cancer development in pSS can be distinguished: high 
initial disease activity, presence of cryoglobulins accompa-
nying hematological malignancies, cytopenia in the course 
of non B-cell lymphomas, decreased complement C3 asso-
ciated with MALT or decreased component C4 and mono-
clonal gammopathy in the course of lymphomas other than 
MALT [22]. Monoclonal gammopathy of undetermined 
significance (MGUS) can potentially give rise to multiple 

myeloma. But still gammopathy itself is one of pSS symp-
toms [18]. MGUS can be referred to as a benign condition 
as there is only a small risk that MGUS can develop into 
myeloma or a related blood disorder. The average risk of 
progression to active myeloma is about 1% per year. Life-
long monitoring to detect any increase in the paraprotein 
level and development of symptoms is required. On the other 
hand, the risk of MGUS increases with age. About 3% of 
people over age 50 and 5% of people aged 70 and older have 
M protein in their blood. The highest incidence is among 
adults aged 85 and older. In our study MGUS was observed 
in 1.5% of patients (data not shown) and was not connected 
with lymphoma progression or other neoplasm. Elevated 
ESR was present in MGUS patients. However, ESRt was not 
consistently present in other lymphoproliferative disorders.

According to Baldini et al. [17], in women with pSS who 
later developed non-Hodkin lymphoma (NHL) the following 
features were present early in the course of the disease: sali-
vary gland enlargement, skin purpura and/or peripheral nerv-
ous system involvement. The authors assumed the following 
as the risk factors of lymphoma: higher FS, decreased C4 
level, positive cryoglobulins, and monoclonal gammopathy. 
It seems that FS and its intensity have a prognostic value in 
identifying patients at risk of abnormal lymphocyte prolif-
eration. Risselda et al. reported that the FS was significantly 
higher in patients with NHL (3.0 ± 0.894 vs. 2.25 ± 1.086; 
p = 0.02) [23]. FS ≥ 3 had a positive predictive value for lym-
phoma development. Interestingly, the presence of Ig depos-
its (IgG, IgA, IgM) within the infiltrate showed no correla-
tion with lymphoma development. Nevertheless, there was a 
correlation between FS ≥ 3, ≤ 40% IgA + or ≥ 25% IgM + and 
end-organ involvement. Recently, the possible clinical sig-
nificance of MTHFR (methylenetetrahydrofolate reductase) 
gene polymorphism identification in the Caucasian race has 
been pointed out. More frequent occurrence of c.667C > TT 
genotype was reported in pSS patients who developed non-
MALT lymphoma. No association between the presence of 
MTHFR gene and clinical symptoms has been noted, except 
for less frequent arthritis (P = 0.04) [24]. Also, there is cur-
rent research being undertaken to identify single biomarkers 
of lymphoma such as CD30 cells. Ogawa et al. suggest that 
CD30 cells are increased in lacrimal glands and conjunctiva 
affected by SS and that a subset of SS patients are thereby at 
risk of developing lymphoma [25].

In the future, more precise determination would require 
larger study groups and comparison of medical registries 
from different geographical locations to determine the exact 
risk in local populations. The systemic phenotype of pSS 
is strongly influenced by indyvidual determinants such as 
age, gender, ethnicity and place of residence, which are key 
geoepidemiological players in driving the expression of sys-
temic disease at diagnosis. The type of organ affected by 
pSS and the severity are modulated by geoepidemiological 
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factors [26]. The risk factors for lymphoma are often unreli-
able and a variety of lymphoma types in pSS patients impose 
individual monitoring in each patient at every check-up visit 
for disease activity and possible lymphoma formation, not 
only at the moment of diagnosis. Our article is the first paper 
about the prevalence and types of lymphoproliferative disor-
ders in East Central Europe.
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