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MALT LYMPHOMAS IN PRIMARY SJOGREN’S SYNDROME
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Abstract. Sjégren’s syndrome is a systemic autoimmune disease involving the exocrine glands. In the course

of the disease, lymphoproliferative disorders are frequent in parallel with the systemic manifestations. The

risk of developing lymphomas in patients with Sjégren‘s syndrome is increased up to 44 times compared to

the rest of the population. Among them, MALT lymphomas, which have an indolent course, occupy a special

place. Genetic factors, immune processes, and chronic inflammation play a role in the basis of the malignant

transformation of the disease, especially the infection with Helicobacter pylori.
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MALT (Mucosa-Associated Lymphoid Tissue)
lymphomas are extranodal marginal zone lympho-
mas associated with the mucosal MALT. MALTomas
may arise in any organ in which there is chronic
persistent inflammation with the development of
lymphatic tissue. The most frequently affected are
the stomach, salivary glands, and thyroid gland,
i.e., organs in which lymphatic tissue appears due
to chronic persistent inflammation. The main rea-
son for the development of MALT lymphomas and
autoreactive lymphatic tissue is the chronic autoim-
mune or inflammatory process: Helicobacter pylori
infection in the stomach or autoimmune Hashimoto's
thyroiditis in the thyroid gland. Prolonged stimula-
tion of T-cells leads to activation of B-cells with in-
tense multiple division, in which DNA fragments are
formed with a possibility of subsequent development
of lymphomas [1, 2, 3].

Sjégren‘s syndrome is a systemic autoimmune
disease of unknown etiology, characterized by the
development of a chronic autoimmune process in
the exocrine glands, with the development of pa-
renchymal sialadenitis, xerostomia, and keratocon-
junctivitis sicca. Patients with Sjogren‘’s syndrome
frequently develop non-Hodgkin‘s lymphoma (NHL)
during the first 10 years of the disease.

A specific morphological finding is the lympho-
epithelial lesion in 85 to 100% of patients, found in
the major salivary glands. The biopsy of minor sal-
ivary glands from the lower lip, introduced in 1966
by Calman HI, Reifman S, Cifarelli PS et al., and the
data on focal lymphohistiocytic infiltration of the sal-
ivary glands, are accepted to objectify their involve-
ment in Sjogren‘s syndrome (SS).

In some autoimmune diseases, there is an in-
creased risk of developing hemoblastosis:

1. In Sjégren’s syndrome, the risk of developing
MALT-lymphomas of the salivary glands increases
up to 10 times, and the risk of developing diffuse
B-type large cell ymphomas increases up to 9 times.

2. In chronic lymphocytic thyroiditis of Hashimo-
to, the risk of lymphoma of the thyroid gland increas-
es many times, and in celiac disease, it has been
proven for lymphoma of the small intestine [4, 5, 6].

Involvement of the major salivary glands is
registered in the following diseases:

1 Autoimmune sialadenitis in Sjogren’s syn-
drome;

2. Granulomatous diseases (sarcoidosis, AN-
CA-associated vasculitis);

3. IgG4-associated sialadenitis;

4. Neuroendocrine disorders in diabetes melli-
tus, metabolic syndrome;

5. In alcoholic cirrhosis of the liver;

6. Infectious sialadenitis: bacterial purulent par-
otitis; viral sialadenitis — in hepatitis, HIV; in syphilis,
TB and other infections;

7. latrogenic: after anesthesia, administration of
iodine preparations, etc.

Tumor lesions of the salivary glands are reg-
istered in:

I. Lymphoproliferative processes:

1. B-cell lymphomas: MALT lymphoma, diffuse
B-type large cell lymphoma, follicular lymphoma;

2. Amyloidosis-AL, multiple myeloma;

3. T-cell ymphomas, T-type lymphoblastic leuke-
mia/lymphoma;

4. Hodgkin‘s disease.

[I. Tumors of epithelial origin — squamous cell
carcinoma.

[ll. Benign epithelial tumors.

IV. Soft tissue tumors.
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MALT lymphomas constitute a separate group
due to their peculiarities in course and treatment.

The median age of development of MALT lym-
phomas is 61 years, with a slight female predomi-
nance of 1:1.2.

MALT lymphomas account for 2-5% of all B-cell
lymphomas.

However, lymphomas in general account for
2-5% of salivary gland neoplasms. It is believed that
20-40% of salivary gland lymphomas are associated
with Sjégren‘s syndrome. The most common prima-
ry location of MALT lymphoma, when not associated
with the stomach, is as follows:

. Head and neck — 30%

. Orbits — 24%

. Lungs - 12%

. Skin — 12%

. Intestines — 8%

. Thyroid gland — 7%

. Breasts — 2%

. Genitourinary system — 1%

As a localized form of lesion, MALT lymphomas
are found in 65% of patients. However, in 35% the
involvement is disseminated. The bone marrow is in-
volved in 2-20% of patients [7, 8, 9, 10].
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The following factors are considered to play
a role in the development of MALT lymphomas:

Stress, genetic predisposition, hormonal disorders, infection

| leading to determines

1. Helicobacter pylori — MALT lymphoma of the
stomach;

2. HCV infection — marginal zone lymphomas,
liver lymphomas;

3. Borrelia Burgdorfery — MALT lymphoma of the
skin;

4. Campylobacter jejuni — small intestinal lym-
phomas;

5. Chlamydia psittaci — MALT lymphomas of the
orbit;

6. Sjogren‘s syndrome — MALT lymphoma of the
salivary and lacrimal glands, lungs, stomach;

7. Autoimmune thyroiditis — MALT lymphomas of
the thyroid gland,;

8. Interstitial pneumonitis — MALT lymphomas of
the lungs.

The development of MALT lymphomas is associ-
ated with chronic autoimmune processes and infec-
tions, which form the substrate for the pathological
process (Figure 1).

The mechanisms of lymphoproliferation in
primary Sjogren‘s syndrome are determined by
the following factors:

1. Development of lymphoepithelial sialadenitis,
with the architectonics of lymph nodes (follicle-like
structures with germinal centers);

2. B-cells that express a different idiotype of
rheumatoid factors (RF);

3. B-cells that express superficial RF in salivary
glands;

Early stages of gland involvement:

1. Activation of T-cell immunity:

— CD4+ cells, Th1/Th2 imbalance in favor of Th;

— imbalance between Th17/T-regulatory cells with expansion of Th17-
cells

— inhibition of apoptosis by activated T-cells

— production of IFN-y, IL-1(3, TNF, T-cell cytotoxicity

in

| all of the above determines

Activation of salivary gland epithelial cells, functioning as
antigen-presenting cells (APCs)

Triggering mechanisms for epithelial cell apoptosis

| with
‘| Activation of plasmacytoid-dendritic cells |
" | IFNy
[ Activation of BAFF |
!

Activation of B-cell immunity: loss of B-cell tolerance, proliferation
and differentiation of B-lymphocytes with production of Ab, systemic
manifestations

1
Clonal differentiation of B-lymphocytes

Fig. 1. MALT lymphomas — relationship with chronic autoimmune processes and infections
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4. Increased frequency of monoclonal Ig and
light chains in urine;

5. Mixed monoclonal cryoglobulinemia;

6. Rearrangement of monoclonal immunoglob-
ulin genes;

7. Mutation of the p53 gene;

8. Chromosomal translocations [14, 18];

9. Increased serum BLyS levels;

10. Transition from polyclonal to oligo- to mono-
clonal tissue infiltration and development of lympho-
ma [11, 12, 13, 14, 15].

Table 1 presents the risk of developing hemo-
blastosis in various rheumatic diseases.

In the diagnostic process of lymphoproliferative
disorders and especially MALT lymphomas, a biop-
sy of the following areas plays an essential role:

1. Parotid salivary gland;

2. Submandibular salivary gland;

3. Transdermal superior periosteal orbitotomy.

The incidence of the types of non-Hodgkin’s lym-
phoma in patients with primary Sjégren’s syndrome,
show the following distribution:

1. Diffuse B-type large cell lymphoma — 41.2%;

. Marginal zone lymphomas (MALT) — 48%;

. Follicular lymphoma — 2.2%;

. Waldenstrom’ disease — 2.2%;

. Mantle lymphoma;

. Plasmacytoma — 4.3%;

. Chronic lymphocytic leukemia, type B — 2.2%;

8. T-cell non-Hodgkin‘s lymphomas of salivary
glands.

MALT Lymphomas of salivary glands — im-
munophenotypic characteristics:

1. Tumor cells usually express IgM, less fre-
quently IgA or IgG, and very rarely — light chains;
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2. Tumor cells of MALT lymphomas show the
following affiliation: CD20+, CD79a+, CD5-, CD10-,
CD23-, CD43+, CD5+ is rarely demonstrated;

3. Lymphoma cells express associated CD21
and CD35 marginal zone cells;

4. Presence of light chain restriction is important
for the differential diagnosis with benign lymphocytic
infiltration [19, 20, 21].

Predictors for the development of lymphoma
in primary Sjogren‘s syndrome include:

1. Significant enlargement of salivary and lacri-
mal glands;

2. Presence of monoclonal Ig in serum and/or BJ
protein in urine;

3. Generalized lymphadenopathy;

4. Recurrent cryoglobulinemic purpura;

5. Polyneuropathy;

6. Ulcero-necrotic vasculitis;

7. Presence of more than 5 foci of lymphocytic
infiltration in biopsy of minor salivary glands;

8. Thrombocytopenia below 100 G/;

9. High levels of IgM;

10. Decreased C4 fraction of the complement;

11. Appearance of a large number of plasma
cells in biopsies from minor salivary glands of the
lower lip and presence of B-cell clonality in the tis-
sues of minor salivary glands [22-25].

The level of significance of some of the predic-
tors for the development of lymphoproliferative dis-
eases in primary Sjogren‘s syndrome is presented in
Table 2 [26-29].

The role of genetic factors in relation to var-
ious mutations is also proven. The frequency of
chromosomal translocations and trisomy 3 and
18 in MALT lymphomas of the salivary glands in
patients with Sjogren’s syndrome is, as follows:

Table 1. Rheumatic diseases and the risk of developing hemopathies [16-18]

Risk Factors/Risk

Type of lymphoma

Rheumatoid arthritis 1.9-2.8

1. Inflammatory activity
2. Extra-articular manifestations

Diffuse B-type large cell lymphoma

Felty's syndrome 5-1 1. Granulocytopenia
2. Splenomegaly

3. Methotrexate?

T-cell type leukosis

Primary Sjégren's syndrome 8.7-44 1. Enlargement of parotid glands — Marginal zone lymphomas
2. Mixed monoclonal cryoglobulinemia — Diffuse B-type large cell lymphoma
3. Lymphadenomegaly — Myeloma
Systemic lupus erythematoda 2.9-10 ? — diffuse B-type large cell lymphoma, myeloma
— Hodgkin's disease
Cryoglobulinemic vasculitis 35 ? 1. Marginal zone lymphomas
2. Diffuse B-type large cell lymphoma
Systemic scleroderma 0.7-2.5 ? ?
Dermatopolymyositis 2-4 In paraneoplastic syndrome? ?
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Table 2.
Sign Significance level
1. Significant enlargement of parotid glands p <0.001
2. Generalized lymphadenomegaly p=0.002
3. Thrombocytopenia p=0.013
4. Mixed monoclonal cryoglobulinemia p <0.001
5. More than 5 focus score (in a bioptate of minor
. p=0.011

salivary glands)

e t(11;18)(921;922) — 0 po 5%;

o t(14;18)(q32;g21) — 0 po 16%;

o 1(3;14)(q14,1;932) - O0;

e +3 - 55%;

o +18 - 19%.

The authors* data for different populations show
specific biases in genetic studies [30, 31, 32, 33].

The most common types of lymphomas in prima-
ry Sjogren‘s syndrome show belonging to MALT-lym-
phomas, localized most commonly in parotid glands,
and less frequently in the stomach or thyroid gland

In the majority of patients, MALT lymphomas
of the stomach are associated with H. pylori infec-
tion, which should be actively sought in patients with
Sjogren‘s syndrome. Normally, the gastric mucosa
does not contain lymphatic tissue. Diffuse lymphop-
lasmacytic infiltration is present in the lamina propria.
Over time, under the influence of antigenic stimula-
tion, B-lymphocytes accumulate genetic aberrations:
t(11;18)(921:921), t(1;14)(922:922) and t(11;18). In
30-50% of cases of differentiated MALT lymphomas,
a highly specific translocation, t(11;18), is detected,
which is not found in other lymphoma variants. It is
believed that this highly specific translocation leads
to the appearance of a stable chimeric product (a
protein), which has anti-apoptotic effect.

MALT lymphomas, regardless of localization,
are characterized by low proliferative activity, and the
main pathogenetic mechanism is defective apoptosis.

The translocation t(11;18) is associated with a
more aggressive course of MALT lymphomas. It has
been shown that this type of translocation makes it dif-
ficult to eradicate H. pylori with antibiotics. The trans-
location t(11;18) is a valuable marker that determines
the choice of therapy in patients with MALT lymphoma.

Secondary oncogenic disorders in MALT lym-
phomas are associated with the oncogenes myc,
p53 and p16. The myc oncogene is likely to play a
role in the early stages of MALT lymphoma develop-
ment and is found in both mature cells and aggres-
sive variants.

Specific to MALT lymphomas is the impaired
normal activity of an important tumor suppressor
gene, the BCL10 gene, which is observed in t(1;14)

(922:932). As aresult of the translocation, the BCL10
gene loses its proapoptotic activity and antitumor po-
tential.

Translocations affect different genes, but they
all lead to the activity of NF-kB (nuclear factor—kap-
pa B), which is a key regulator of the expression of
genes responsible for the proliferation and apopto-
sis of lymphocytes. Clinical manifestations of MALT
lymphomas of the stomach in the early stages are
either absent or do not differ from chronic gastritis or
peptic ulcer disease. Most frequently, episodic noc-
turnal pain in the epigastric region occurs, usually
unrelated to food intake, dyspeptic manifestations,
burning, belching and vomiting are present.

The diagnosis of MALT lymphomas of the stomach
is made through endoscopic examinations. Changes
in the gastric mucosa are detected, similar to those in
chronic gastritis or peptic ulcer disease: foci of hyper-
emia, edema, erosions or ulcers [34, 35, 36].

The diagnosis is based on a biopsy of the gas-
tric mucosa, and the histological finding of MALT
lymphoma is frequently an unexpected finding. Fi-
brogastroduodenoscopy with multiple biopsies from
each area of the stomach, the duodenum, as well as
any suspicious area, is valuable for the diagnosis.
Subsequent examinations make it possible to de-
termine the stage of the disease. To detect regional
lymphadenopathy and the degree of infiltration of the
gastric wall, ultrasound, CAT, as well as important
blood tests for f2-microglobulin and LDH levels are
performed.

To prove H. pylori, a serological test is performed
(if not already proven), a stool test (if not already per-
formed), a computed tomography of the organs in
the chest, abdominal cavity, and the lesser pelvis, as
well as an aspiration bone marrow biopsy. In addition,
immunohistochemical and cytogenetic studies using
the FISH method or polymerase chain reaction are
applied. The place of positron emission tomography
in MALT lymphomas of the stomach is controversial
and does not have great clinical significance, which
is determined by the indolent course of the disease.

The differential diagnosis between gastric MALT
lymphomas and H. pylori-associated gastritis is diffi-
cult. The cellular composition of extranodal marginal
zone lymphomas shows a diverse tumor substrate. It
contains centrocyte-like marginal zone cells, mono-
cytoid B-lymphocytes, small lymphocytes, and plas-
ma cells. An important substrate for gastric MALT
lymphomas is the presence of centroblast-like or im-
munoblast-like cells (up to 10% of all cells) [35, 36].

Extranodal marginal zone lymphomas can trans-
form into large cell ymphomas when centroblasts or
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immunoblasts begin to predominate in the cellular
composition. In these cases, the diagnosis is now
transformed into “diffuse B-type cell ymphoma” rath-
er than aggressive MALT lymphoma, and the thera-
py changes significantly [34].

Specific immunohistochemical markers in MALT
lymphoma have not been found. The typical pheno-
type of tumor cells in non-Hodgkin‘s lymphomas of
the marginal zone is presented as follows: a reaction
is reported only with common markers for B-lympho-
cytes — CD20, CD43, CD79.

Table 3. Immunophenotypic characteristics of B-cell
lymphomas

Type of lymphoma CD5 CD10 | CD23 | CD43
MALT-lymphoma - - - +
Small lymphocyte lymphoma + - + +
Follicular lymphoma - - -+

Mantle cell lymphoma + -+ - +

Staging of gastric MALT lymphomas is based on
a system developed by the International Extranod-
al Lymphoma Study Group (IELSG) specifically for
gastrointestinal lymphomas. According to this classi-
fication, there are three stages of the disease:

CLASSIFICATION

Stage | — the process is localized in the gastro-
intestinal tract.

| 1 stage — the process is limited to the mucosa
+ submucosal layer;

| 2 stage — the process extends into the muscle
layer, subserous or serous;

Stage Il —in addition to the stomach, the process
involves the abdominal lymph nodes and neighbor-
ing organs;

Stage Il 1 — paragastric lymph nodes are in-
volved;

Stage Il 2 — distant lymph nodes are affected
(mesenteric, para-aortic, para-caval, pelvic);

Stage lll — penetration into neighboring organs
and tissues;

Stage IV — diffuse or disseminated involvement
of one or more extranodal organs or involvement of
the gastrointestinal tract, with involvement of the su-
pradiaphragmatic lymph nodes.

Evidence for the leading role of H. pylori in
the etiopathogenesis of MALT lymphomas is the
regression in 70-80% of patients under the influ-
ence of anti-helicobacter therapy, i.e. eradication
of H. pylori. Gastric MALT lymphoma is the only
non-Hodgkin‘s lymphoma tumor in which regres-

sion is possible without specific antitumor treatment
[37,38,39]

Eradication is not achieved in 20-30% of pa-
tients with gastric MALT lymphomas. In these cas-
es, surgical treatment, radiotherapy or therapy with
cytostatics is indicated due to the risk of transition
to aggressive forms of the disease. In about 10%
of cases, gastric MALT lymphomas develop in the
absence of H. pylori.

MALT lymphomas represent a special group of
tumors that have a specific morphological picture
and insufficiently studied clinical manifestations. H.
pylori infection should always be considered in treat-
ment regimens.

Immunogenetic studies in recent years have
found a link between a certain gene polymorphism
with Sjogren’s syndrome and its complication, the
MALT lymphoma. More and more data confirm the
relationship between non-HLA genetic markers with
a predisposition to both diseases.

Gene typing and polymorphism of the IRF5,
STAT4, TNFAIP3 genes prove the following:
polymorphism RF7574865 of the STAT4 gene,
RS6920220, polymorphism RS 2230926 of the
TNFAIP3 gene are associated with the risk of de-
veloping Sjogren’s syndrome. The risk is increased
for the development of its severe complication, the
MALT lymphoma, as well as leukopenia. The TN-
FAIP3 gene encodes the A20 protein, an enzyme
with activity that plays an important role in the reg-
ulation of inflammation in the NF-xB signaling path-
way. A20 is contained in low concentrations in most
cells, but is rapidly induced after NF-xB activation
and acts as a negative regulator of inflammation
and apoptosis. In mouse models, A20 is important
for normal development: in experimental models,
mice with A20 deficiency die due to multiorgan in-
flammation and cachexia [32, 34, 37].
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