
Lymphomas in Patients With Sjö gren’s Syndrome Are Marginal Zone B-Cell
Neoplasms, Arise in Diverse Extranodal and Nodal Sites, and Are Not

Associated With Viruses

By Bruno Royer, Dominique Cazals-Hatem, Jean Sibilia, Felix Agbalika, Jean-Michel Cayuela, Thierry Soussi,
Frédéric Maloisel, Jean-Pierre Clauvel, Jean-Claude Brouet, and Xavier Mariette

The occurrence of non-Hodgkin’s lymphoma (NHL) is the in 2 of the 14 studied patients. p53 protein was detected in
1 of 11 lymphomas tested. LMP protein and Eber RNAs ofmost serious complication of Sjögren’s syndrome (SS). We

performed a study of 16 NHLs occurring in patients with an Epstein-Barr virus (EBV) were not detected in the 16 NHL
biopsies. Using polymerase chain reaction, EBV was neverunderlying SS. These lymphomas arose not only in salivary

glands (7 cases) but also in other mucosal extranodal sites detected except in 1 of 4 parotid lymphomas. No human T-
lymphotropic virus 1 or human herpes virus 8 DNAs were(the stomach [4 cases], the lung [3 cases], the skin [3 cases],

the buccal mucosa [1 case], the thymus [1 case]) and in nodal detected in NHL biopsies. None of the patients had hepatitis
C virus infection found using serological methods. Chemo-sites (8 cases). Low-grade marginal zone lymphomas (MZL)

were diagnosed in 12 of the 16 patients, 9 of mucosa-associ- therapy was usually efficient. In conclusion, lymphomas oc-
curring in patients with an underlying SS are in most casesated lymphoid tissues (MALT) type in mucosal sites and 3

exclusively nodal. The 4 other patients presented with a MZL. These lymphomas are not associated with viruses
known to be present in other types of lymphomas. Some ofhigh-grade B-cell lymphoma that was probably a histological

transformation of an underlying low-grade MZL at least in the translocations or mutations of oncogenes or antionco-
genes described in other lymphomas are detected in SS-3 of the cases involving skin, stomach, and parotid, respec-

tively. A t(14;18) translocation was detected in 1 of 8 associated lymphomas.
q 1997 by The American Society of Hematology.lymphomas tested. We detected serum anti-p53 antibodies

S to play a role in the natural history of SS either as a triggering
event or as a complication,6 we looked for an association

JÖGREN’S SYNDROME (SS) is an autoimmune dis-
ease characterized by a lymphocytic infiltration of sali-

vary and lacrimal glands leading to a progressive destruction between these NHLs and viruses such as Epstein-Barr virus
(EBV), human herpes virus 8 (HHV8), hepatitis C virusof these glands and by production of autoantibodies.1 This

disorder is either isolated (primary SS) or associated with (HCV), or human T-cell lymphocytotropic virus 1 (HTLV-
1). In addition, we investigated whether translocations orother systemic diseases (secondary SS). The occurrence of

B-cell non-Hodgkin’s lymphoma (NHL) represents the ma- mutations of oncogenes or antioncogenes such as bcl-2 or
p53 may represent one step of the malignant transformationjor complication in the evolution of SS patients.2 The risk

of developing NHL, which is equivalent for both primary in these patients.
and secondary SS, was estimated to be 44 times greater than

PATIENTS AND METHODSthat observed in a comparable normal population.3 NHLs in
SS patients occur preferentially in salivary glands and in Patients. Sixteen consecutive patients with NHL complicating

SS were studied in two French hospitals (Hôpital Saint-Louis [Paris,other mucosa-associated lymphoid tissues (MALT) but also
France] and Hôpital de Hautepierre [Strasbourg, France]). All pa-in lymph nodes and bone marrow. The evolution from benign
tients had a diagnosis of SS according to the criteria of Fox et al.7lymphocytic infiltration characteristic of SS to malignant

Histology and immunohistochemistry. Tissue was fixed in 10%NHL is probably a multistep process, the underlying molecu-
formalin or in Bouin’s fixative. After being embedded in paraffin,lar events of which are still unknown.4,5

the sections were stained with hemotoxylin and eosin and Giemsa.We present here the clinical, biological, histological, and
No frozen material was available. The lymphomas were classified

phenotypical characteristics of 16 NHLs occurring in pa- according to the Kiel classification8 and according to the newly
tients with an underlying SS. Because viruses are believed proposed REAL classification from the International Lymphoma

Study Group.9 Immunohistochemistry was performed on a represen-
tative section to determine the phenotype of malignant cells and the
isotype of the lymphoid infiltrate when a plasmacytoid differentiationFrom the Service d’Immuno-Hématologie, Laboratoire d’Anato-

mopathologie, Service de Bactério-Virologie, INSERM U 93-Immu- was present and to study the expression of the bcl-2 protein and of
the EBV latent membrane protein (LMP). We used antibodies tonogénétique de la transplantation, U301 INSERM-Génétique cellu-

laire et moléculaire des leucémies-IGM-Hôpital Saint-Louis, Paris, CD20 (L26), CD3, k, and l Ig light chains, bcl-2 and LMP (Dako
SA, Glostrup, Denmark) according to a three-step immunoperoxi-France; and the Service de Rhumatologie and the Service d’Hémato-

logie, Hôpital de Hautepierre, Strasbourg, France. dase method.10

p53 expression was tested on fixed sections with the monoclonalSubmitted October 8, 1996; accepted March 7, 1997.
Supported by a grant from the Délégation de la Recherche Cli- antibody DO7 (from T. Soussi, Institut Curie, Paris, France) using

a microwave-based procedure as already described11 in 11 cases.nique (Assistance Publique-Hôpitaux de Paris).
Address reprint requests to Xavier Mariette, MD, Service d’Im- The sections were cut immediately before testing; indeed, it has

been recently shown that a marked decrease of p53 immunostainingmuno-Hématologie-Hôpital Saint-Louis, 1, avenue Claude Vellefaux,
75475 Paris cédex 10, France. occurs over time if sections on glass slides were stored more than

3 months before testing.12 Appropriate positive and negative controlsThe publication costs of this article were defrayed in part by page
charge payment. This article must therefore be hereby marked were also tested.

Detection of EBV Eber RNAs by in situ hybridization. The pres-‘‘advertisement’’ in accordance with 18 U.S.C. section 1734 solely to
indicate this fact. ence of the EBV genome was detected using the fluorescein-conju-

gated EBV oligonucleotides Eber 1 and 2 (Dako SA), complemen-q 1997 by The American Society of Hematology.
0006-4971/97/9002-0032$3.00/0 tary to the nuclear RNAs portions of the Eber genes, actively
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LYMPHOMAS IN PATIENTS WITH SJÖGREN’S SYNDROME 767

transcribed in latently infected cells. Deparaffinized sections were glands may occur in NHL,23 these 2 patients were considered
rehydrated and pretreated with proteinase K, dehydrated, air-dried, to have an underlying SS because sicca symptoms were
and hybridized for 2 hours at 377C with the fluorescein isothiocya- present for more than 2 years before NHL. Furthermore, 1
nate (FITC)-conjugated Eber probes in hybridization solution (0.1% patient’s serum contained anti–SS-A antibodies and labial
Triton X-100). After washing in TBS, pH 7.6, containing 0.1% salivary gland biopsies did not disclose any monotypic B-
Triton X-100, the following immunohistochemical detection system

cell (data not shown). For the 16 patients, the mean durationwas used: mouse anti-FITC, rabbit antimouse Ig, and APAAP com-
between the diagnosis of SS and NHL was 11 years (range,plexes (Dako SA). Appropriate controls were studied in parallel.
0 to 25 years).Detection of EBV DNA by polymerase chain reaction (PCR). Ge-

Four patients received an immunosuppressive therapy be-nomic DNA was extracted from paraffin-embedded LNH sections
from biopsy samples of each patient as described elsewhere13 and fore the onset of lymphoma: prednisone for more than 1 year
was subjected to PCR amplification using uracil-N-glucosylase (cases no. 3, 6, and 13), azathioprine for 1 year (case no.
(UNG).14 PCR was performed with oligonucleotide primers localized 3), or low-dose methotrexate for 3 years (case no. 7). Another
in the BamHI-W fragment of the virus at positions 967-992 and patient (case no. 2) received radiotherapy on the parotid 5
1121-1096, as described elsewhere.15 After transfer, amplification years before the onset of gastric lymphoma.
products were detected with a specific oligosynthetic probe localized Extranodal mucosal localization of the lymphoma was
at position 1055-1085, labeled with the digoxygenin (DIG)-oligonu-

observed in 13 of the 16 cases. The lymphoma was exclu-cleotide tailing kit (Boehringer Mannheim, Mannheim, Germany).15

sively nodal in only 3 cases; of note, 5 of the 13 patientsPositive and negative controls were performed with DNA extracts
with extranodal lymphomas also had a nodal involvement.from EBV-infected and -uninfected tissue samples.
The mucosal localizations were the parotid (7 cases), theDetection of the pX gene of HTLV-1 by PCR. Genomic DNA

extracted from paraffin-embedded LNH sections from biopsy sam- lung (3 cases), the stomach (4 cases), the skin (3 cases), the
ples of each patient was subjected to PCR amplification using buccal mucosa (1 case), and the thymus (1 case).
UNG.14 The primer pair SK 43/44 used by Kwok et al16 amplified Treatment and outcome. All patients were treated with
the tax region of the HTLV-I genome. The amplified products were chemotherapy (Table 1), sometimes in conjunction with sur-
tested under conditions described elsewhere.17 Positive and negative gery (cases no. 4, 6, and 8) or radiotherapy (case no. 11).
controls included an HTLV-1–positive cell line (SLB1) and Complete remission (CR) was obtained in 12 patients.
lymphoid blood cells of a normal donor, respectively.

Eleven of these 12 patients are still alive in CR with a follow-Detection of HHV8 by PCR. Amplification conditions used
up from 0.5 to 12 years and 1 died suddenly in CR 5 monthsHHV8 primers, as described elsewhere.18 After transfer, amplifica-
after the end of the chemotherapy. A partial remission (PR)tion products were detected with a 25-bp internal oligomer probe18

was obtained in 3 patients; it was stable in 2 of them (18end-labeled with the DIG-oligonucleotide tailing kit (Boehringer
Mannheim). Positive and negative controls were performed with months and 3 years after the end of the treatment), while
DNA extracts from patients with and without Kaposi’s sarcoma. the third patient experienced a relapse after 2 years. The last
The absence of PCR inhibitors in DNA samples was checked by patient, who presented with a gastric MALT lymphoma, was
amplification in the same conditions of HHV8 DNA from a mix of apparently cured with antibiotics administered for Helico-
the DNA sample tested and DNA extracts from BC-1 cells obtained bacter pylori infection and died from an aggressive cuta-
from American Type Culture Collection (Rockville, MD).19

neous and nodal T-cell lymphoma that was refractory to
Detection of bcl-2 rearrangement by PCR. PCR amplification

chemotherapy.at the major breakpoint region (Mbr) of the bcl-2/IgH translocation
Serological data. Autoantibodies associated with SSwas performed using primers for the Mbr and for the JH consensus

were detectable in the majority of patients’ sera (Table 1):region as described elsewhere.20 After transfer, PCR products were
rheumatoid factor (9 of 15), antinuclear antibodies (12 ofhybridized with an internal radiolabeled oligonucleotide probe de-

scribed by Crescenzi et al.21 Sensitivity of the assay assessed by 15), and anti–SS-A and/or anti–SS-B antibodies (11 of 15).
amplification of 10-fold serial dilutions of DNA from t(14;18)-car- Serum from three patients featured a decrease in the level
rying tumor cells in DNA from peripheral blood mononuclear cells of the 3 main classes of Igs when the diagnosis of NHL was
was approximately 1 tumor cell in 105 normal cells. The quality of made. A monoclonal IgM k was detected in the serum of 3
DNA samples was checked by amplification of b-actin genes. patients and was associated with a type II mixed cryoglobu-

Detection of anti-p53 antibodies by enzyme-linked immunosorbent
linemia in 2 instances. Antibodies to human immunodefi-assay (ELISA). Circulating anti-p53 antibodies were detected using
ciency virus, HTLV-1, and HCV were not detected in pa-an ELISA as previously described.22 Previous studies have shown
tients’ sera.that anti-p53 antibodies are specifically found in patients with vari-

Histology, immunohistochemistry, and in situ hybridiza-ous types of neoplasia and are not present in the normal population.22

tion. Table 2 shows the histological types and the immuno-
RESULTS histochemical results of the 16 cases of lymphoma reviewed.

Low-grade marginal zone B-cell lymphoma (MZL; REALPatients’ characteristics. Clinical characteristics of the
classification)9 comprised the largest number of cases (n Å16 patients are shown in Table 1. The mean age was 57
12). Nine of them were low-grade MALT type lymphomasyears (range, 18 to 80 years). They were 11 women and 5
involving parotid, stomach, bronchus, buccal mucosa, andmen. SS was primary in 15 cases and secondary to rheuma-
skin. The histological pattern was relatively homogeneous,toid arthritis in 1 case. All patients were diagnosed with SS
showing diffuse lymphoid infiltrates that included small lym-according to the criteria of Fox et al.7 In 14 patients, the
phocytes with round nuclei or with plasma-cell differentia-diagnosis of SS was established 2 to 25 years before the
tion and/or centrocyte-like cells with indented nuclei (Figdiagnosis of NHL. In 2 patients, SS and NHL were diagnosed

simultaneously. Although a lymphoid infiltration of salivary 1A). Lymphoepithelial lesions were observed in each case,
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ROYER ET AL768

Table 1. Clinical Characteristics of Patients

Age/Sex Duration SS Anti–SS-A/SS-B RF Cryo Mono Ig Hypo Ig Localization Treatment Response (yr)

1 80/F 25 Yes Yes Yes Mk Yes Buccal mucosa CLB CR (2)
Lymph node
Lung

2 63/M 12 Yes No No No No Stomach ACVBP CR (1)
MTX

3 57/F 12 Yes Yes No No No Parotid CPM CR (5)
Peripheral nerve

4 18/F 4 Yes Yes No No No Parotid CLB CR (5)
Skin

5 60/M 18 No No No No Yes Bronchus CLB
Lung CHOP PR (2)
Lymph node ACVBP Relapse

6 38/F 2 Yes No No No No Parotid MTX CR (1)
7 71/M 15 Yes Yes No No Yes Skin CHOP CR (0.5)

Muscle COP Dead
8 66/F 0 No No No No No Parotid mBACOD CR (7)

Lymph node
9 64/M 2 Yes No No No No Lymph node ACVBP CR (8)

10 62/M 10 No Yes No No No Lymph node COP CR (9)
Radiotherapy

11 38/F 10 Yes Yes No Mk No Parotid
Thymus CHOP PR (3)
Stomach CPM

12 60/F 4 Yes Yes Yes Mk No Lymph node CHOP PR (1.5)
Stomach CLB

13 73/F 0 No No No No No Stomach CLB/IFN PR (0.5)
Skin Dead

14 56/F 2 Lymph node COP CR (12)
15 48/F 11 Yes Yes No No No Parotid CLB CR (2)
16 71/F 22 Yes Yes No No No Parotid CHOP CR (0.5)

Lung

Abbreviations: RF, rheumatoid factor; mono Ig, monoclonal Ig; hypo Ig, hypogammaglobulinemia; CR, complete remission; PR, partial remis-
sion; CLB, chlorambucil; CPM, cyclophosphamide; MTX, methotrexate; IFN, a interferon; COP, cyclophosphamide / vincristine / prednisone;
CHOP, cyclophosphamide / doxorubicine / vincristine / prednisone; CVB, cyclophosphamide / vindesine / bleomycine; ACVBP, doxorubicine
/ cyclophosphamide / vindesine / bleomycine / prednisone; MBACOD, methotrexate / bleomycine / doxorubicine / cyclophosphamide /
vincristine / dexamethasone.

Table 2. Histological, Phenotypical, Virological, and Molecular Data of SS-Associated Lymphomas

Histological Pattern
VL LMP Eber EBV HHV8 HTLV-1 trans bcl-2 p53 Anti-

Tissue Specimen Kiel REAL Exp Exp RNA DNA DNA DNA 14,18 Exp Exp p53 Ab

1 Buccal — MALT k No No Yes No
Mucosa

2 Stomach Centroblastic Diffuse large B-cell k No No No No No No No No No
3 Parotid — MALT k No No No Yes No No
4 Skin — MALT k No No No No Yes No No
5 Bronchus — MALT Neg No No No No No Yes Yes No No

Lymph node Centroblastic Diffuse large B-cell No No No No Yes
6 Parotid — MALT Neg No No No No No Yes No No
7 Skin Centroblastic Diffuse large B-cell k No No No No No No No No
8 Lymph node Immunocytoma Marginal zone B-cell Neg No No No No No No Yes Yes Yes
9 Lymph node Centroblastic Diffuse large B-cell No No No No Yes No

10 Lymph node Immunocytoma Marginal zone B-cell No No No No Yes
11 Stomach — MALT No No No No Yes No No
12 Stomach — MALT k No No No Yes No
13 Stomach — MALT Neg No No No No No Yes No

Skin Pleiomorphic T-cell Peripheral T-cell No
14 Lymph node Immunocytoma Marginal zone B-cell Neg No No Yes Yes
15 Parotid — MALT k No No No No No No Yes No No
16 Parotid Centroblastic Diffuse large B-cell Neg No No Yes No No No Yes No No

Abbreviations: VL, variable light chain; Exp, expression; trans, translocation; LMP, latent membrane protein.
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LYMPHOMAS IN PATIENTS WITH SJÖGREN’S SYNDROME 769

Fig 1. NHL associated with SS (hematoxylin-eo-
sin stains). (A) Case no. 13. Low-grade B-cell
lymphoma of MALT type in the stomach, composed
mainly of centrocyte-like cells with a few small lym-
phocytes and plasma cells. (B) Case no. 15. Low-
grade B-cell lymphoma of MALT type in the parotid.
Lymphoepithelial lesions are numerous, surrounded
by centrocyte-like cells. (C) Case no. 6. Remnants of
a germinal center in a low-grade B-cell lymphoma of
MALT type in the parotid.
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ROYER ET AL770

Fig 1 (cont’d). (D) Case no. 10. Immunocytoma
in lymph node. The infiltrate is composed of small
lymphocytes, plasma cells and blasts. (E) Case no.
14. Monocytoid B-cell lymphoma in a cervical lymph
node with a monocytoid component located in di-
lated sinuses.

regardless of the tissue involved (Fig 1B). Monocytoid cells in the last 4 cases, 1 nodal (case no. 9) and 3 extranodal,
involving stomach, skin, and parotid (cases no. 2, 7, andcharacterized by a larger cytoplasm and a slightly irregular

nucleus were mixed with centrocyte-like cells in 2 cases of 16). The gastric (case no. 2) and the skin (case no. 7) lympho-
mas were considered as a blastic transformation of a low-MALT lymphoma arising in the parotid (cases no. 3 and

15). There were also scattered occasional large cells grade MALT-type lymphoma because large tumoral cells
were mixed with a monoclonal plasmacytic cell component(centroblast or immunoblast). In cases no. 3, 6, and 15, rem-

nants of germinal centers with partial follicular colonization (Fig 1F). The pathological features of these high-grade
lymphomas did not differ from conventional centroblasticwere observed (Fig 1C). Beside these 9 low-grade-type mu-

cosal lymphomas, 3 nodal lymphomas (cases no. 8, 10, and lymphoma. A high-grade diffuse large B-cell lymphoma was
also subsequently diagnosed in the retroperitoneal area 1014) had histological features similar to that of low-grade

MALT type lymphoma because they showed a typical months after the initial bronchial low-grade MALT type
lymphoma in 1 patient (case no. 5). Lastly, 1 patient (caselymphoplasmacytoid infiltration with a variable proportion

of blasts. In 2 cases, the presence of numerous immunoblasts no. 13) with a gastric low-grade MALT-type lymphoma sub-
sequently developed a nonepidermotropic cutaneous CD4 T-or centroblasts, mixed with small lymphoplasmacytoid cells

or plasma cells, indicated an evolution to a more aggressive cell lymphoma.
Aside from this latter T-cell lymphoma, the B phenotypelymphoma (Fig 1D). The third nodal lymphoma showed a

small lymphocytic or lymphoplasmacytoid diffuse infiltrate of each lymphoma was confirmed by immunoreactivity with
the pan-B antibody CD20. Most specimens contained vari-associated with intrasinusal large nests of monocytoid cells.

This histological picture is characteristic of monocytoid B- able mixed T-cell reactive with CD3 monoclonal antibody.
Monotypic Ig k light chains were noted on fixed section incell lymphoma (MBLC; Fig 1E).

Diffuse large B-cell lymphomas (REAL classification)9 or 7 MALT lymphomas (cases no. 1, 2, 3, 4, 7, 12, and 15).
Bcl-2 expression was found in 14 of the 16 lymphomascentroblastic lymphoma (Kiel classification)8 were observed
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LYMPHOMAS IN PATIENTS WITH SJÖGREN’S SYNDROME 771

Fig 1 (cont’d). (F) Case no. 2. High-grade B-cell
lymphoma in the stomach (centroblastic lymphoma;
upper), with remnants of low-grade lymphoma of
MALT type (lower).

tested. p 53 expression was found in 1 of the 11 lymphomas
tested (case no. 8). This patient had a nodal immunocytoma
with approximately 10% of large cells, which were precisely
the cells positive for the p53 protein.

H pylori was present in 1 of the 4 gastric lymphomas
(case no. 13); EBV LMP or EBV RNAs were not detected
by immunohistochemistry and hybridization techniques, re-
spectively, in the 16 cases.

Detection of viral genes by PCR. PCR to detect EBV
was performed in 12 NHL biopsies, with 4 of them being
parotid samples; EBV DNA was detected in 1 parotid
lymphoma (case no. 16).

The pX gene of HTLV-1 was looked for by PCR in 12
NHL biopsies but was always absent. Lip biopsies were also

Fig 2. PCR amplification of Bcl-2 rearrangement at the Mbr. (A)tested in 3 of these 12 patients; 1 was positive (the gastric
Reverse view of an ethidium bromide-stained agarose gel. (B) South-

lymphoma of this patient was negative, however, for pX ern blot analysis of PCR products hybridized with an internal Mbr
DNA). oligoprobe (see Materials and Methods). M, molecular weight marker

V (Boehringer Mannheim, Meylan, France); W, negative control (wa-HHV8 DNA was looked for by PCR in 8 NHL biopsies
ter). Lanes 1 through 4, positive control diluted 10Ï5 to 10Ï2; lane 5,but was not detected.
case no. 2; lane 6, case no. 13; lane 7, case no. 16; lanes 8 and 9, caseDetection of bcl-2 rearrangement by PCR. We looked no. 5, detection of a Bcl-2 rearrangement both in the bronchic MALT

for bcl-2 rearrangements at the Mbr in 7 patients. Results lymphoma (lane 8) and in the nodal large B-cell lymphoma (lane 9)
occurring 2 years later.are shown in Fig 2. Bcl-2 rearrangement was detected in
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ROYER ET AL772

two samples from patient no. 5. This patient had a bronchial scribed in patients with SS. Both variants (MALT and
MBCL lymphomas) involve the marginal B-cell compart-MALT lymphoma that progressed 10 months later into a
ment of lymphoid tissue outside the follicular mantle zone,retroperitoneal nodal large B-cell lymphoma. The t(14;18)
share the same propensity of plasmacytic differentiation andtranslocation was detected in both the low-grade and the
a distinctive immunological phenotype, and often exhibit ahigh-grade lymphoma.
similar chromosomal abnormality (trisomy 3 in 50% of theDetection of anti-p53 antibodies by ELISA. p53 muta-
cases).39 Furthermore, MZL can progress to high-grade largetions are known to induce an increase in the half-life of the
B-cell lymphomas.40,41 In the light of these data, a largemutant p53, leading to the accumulation of the p53 protein
number of NHLs in SS patients reported in the literature canin the tumor cells. Such accumulation can lead to a self-
be reclassified as MZL either of low-grade or of low-gradeimmunization process and the apparition of high levels of
transformed into high-grade lymphomas. Our study providesanti-p53 antibodies in the sera of patients that harbor a mu-
arguments in favor of this interpretation. Indeed, low-gradetant p53 in their tumor.24 The dosage of anti-p53 antibodies
MZL were diagnosed in 12 of the 16 patients, 9 of MALTis a good alternative to assess the p53 status in a tumor.
type in mucosal sites and 3 exclusively nodal. The 4 otherAnti-p53 antibodies were detected at a high titer in the sera
patients presented with a high-grade B-cell lymphoma thatof 2 of 14 tested patients (cases no. 8 and 14; Table 2).
was probably a histological transformation of an underlyingThese 2 patients had a nodal immunocytoma and a lym-
low-grade MZL at least in 3 of the cases involving skin,phoplasmacytoid lymphoma, respectively. One of these pa-
stomach, and parotid, respectively, and in which large tu-tients (case no. 8) was also positive with p53 immunohisto-
moral cells were mixed with a monoclonal plasmacytic com-chemical assay; for the other patient, no material was
ponent. Lastly, T-cell lymphomas, as observed in case no.available for p53 immunohistochemical assay.
13, have been described only rarely in patients with SS.42

In nearly half of the cases (7 cases), lymphomas arise inDISCUSSION
a main target of the sicca syndrome, ie, the parotid gland.The occurrence of NHL is the most serious complication
The benign lympho-epithelial lesions characteristic of SS areof SS.2 The risk of lymphoma in these patients reached 6.4
composed by a majority of CD4 T-cell lymphocytes43 thatcases per 1,000 per year (44 times greater than in a normal
secrete interleukin 2, g-interferon, and interleukin-1044 andpopulation) in 136 women with SS observed for an average
by a minority of B-cell lymphocytes that are often oligoclo-of 8.1 years.3 Comparable results were obtained in several
nal.45,46 A similar T-cell CD4 lymphoid hyperplasia may bereports including a small number of patients with NHL.25-29

present in lacrimal glands, lungs, and kidneys of SS pa-No specific histological features or unique pathogenesis
tients.47 These T cells may contribute significantly to B-could be established in these studies. We therefore performed
lymphocyte hyperactivity.48 Aside from this characteristic T-

an extensive study with clinical, histological, phenotypical,
cell CD4 hyperplasia, the term pseudolymphoma has been

virological, and molecular data of 16 NHL occurring in pa-
used to coin an unusual presumably benign parotid lymphoid

tients with an underlying SS.
infiltration. In the original description,31 the infiltrate was

Previous studies identified predisposing factors for the described as being composed of small lymphocytes, plasma
occurrence of NHL in SS patients: parotidomegaly, spleno- cells, immunoblasts, and a distinct mononuclear cell popula-
megaly, lymphadenopathy, low-dose parotid irradiation, cy- tion that most likely represents monocytoid B lymphocytes.
totoxic therapy,3 the presence of a serum or urinary mono- Thus, what was called pseudolymphoma in the literature
clonal component30 or mixed cryoglobulinemia,29 and a corresponds probably in most cases to slowly progressive
decrease in serum polyclonal Igs.31 Our study was not a MALT/MBCL. The possibility that detection of clonal B
prospective analysis of SS patients and, therefore, we could cells by PCR may help to distinguish MALT/MBCL from
not establish definite conclusions on the value of these pre- benign lympho-epithelial lesions remains controversial. In
disposing factors. However, a history of parotid enlargement one study, 14 of 14 (100%) labial salivary gland (LSG)
and irradiation was present in 1 patient and previous cyto- specimens of SS patients exhibited oligoclonal or mono-
toxic therapy had been administered in 4 patients (prednisone clonal Ig gene rearrangements by PCR45; in 1 patient with
in 3 cases, methotrexate in 1 case, and azathioprine in 1 lymphoma, tumor and LSG specimens obtained at the same
case). Three patients had a serum monoclonal Ig, 2 of them time displayed different Ig gene rearrangements. However,
having a mixed type II cryoglobulin and 2 others having a in another study, monoclonal B cells were detected by PCR
decrease in serum polyclonal Igs occurring at the time of in only 11 of 76 (15%) LSG specimens of SS patients49; 4
lymphoma diagnosis. of these 11 patients subsequently developed extrasalivary

Various histological subtypes of NHL have been described lymphoma and in each case the rearranged bands in the lip
in the literature of patients with SS: Waldenström’s macro- biopsy and the lymphoma were of the same size. Likewise,
globulinemia,31 immunocytomas,27 follicular lymphomas,32 in another study, the use of a VH CDR3 allele-specific probe
diffuse large B-cell lymphomas,3 immunoblastic lympho- showed that benign lymphoepithelial lesions of stomach and
mas,33 and especially MALT lymphomas.34 The recent de- salivary glands present 13 and 2 years, respectively, before
scription of monocytoid B-cell lymphomas (MBCL),35-37 the onset of a gastric lymphoma contained B cells with a
which appears as the nodal counterpart of MALT lympho- rearranged heavy chain identical to that found in the late
mas38 (the term marginal zone B-cell lymphoma [MZL] has lymphoma.50 Therefore, one of the B cells present in benign
been proposed to encompass both entities39), allows a reinter- lymphoepithelial lesions evolved to malignant lymphoma

probably because of additional genetic events.pretation of the various histological subtypes of NHL de-
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The data given above suggest that the development of that methotrexate might have a role in the development of
the lymphoma of this patient because it had none of thelymphoma in SS involves a multistep process, possibly the

sequential activation of proto-oncogenes by translocations above-mentioned characteristics of methotrexate-associated
lymphomas.or mutations and/or viral infection. Using a PCR detecting

translocations focused in the major breakpoint region,51 we Recently, another herpes virus termed HHV8 has been
found to be associated not only with Kaposi’s sarcoma18 butdetected a t(14;18) translocation in 1 of 8 lymphomas tested.

Interestingly, this patient had a bronchial MALT lymphoma also with body cavity lymphomas, Castleman disease, and
some lymphoid hyperplasia occurring in autoimmune dis-that progressed 10 months later into a nodal large B-cell

lymphoma. The t(14;18) translocation was detected in both eases.59 Therefore, we looked for HHV8 by PCR in SS-
associated lymphomas. However, this study was negative.the low-grade and the high-grade lymphoma. The t(14;18)

translocation is usually not present in MZL.39 However, it None of our patients had HCV infection, which may be
associated with some sicca syndrome60 and in some countrieswas already detected by two groups in a subset of Sjögren’s

lymphomas.26,52 Pisa et al26 found the t(14;18) translocation with lymphomas.61 Lastly, because the pX gene of the retro-
virus HTLV-1 has been detected in labial salivary glandsin 5 of 7 SS-associated salivary lymphomas. It was not pres-

ent, either in prelymphoma biopsies from these patients, even from some Japanese and French SS patients seronegative for
HTLV-1,17,62 we looked for the presence of this gene in SS-though they exhibited oligoclonal B-cell rearrangements, or

in 50 salivary gland biopsies of SS patients. We studied the associated lymphomas, but it was not detectable by PCR.
Three of the 16 SS patients with lymphoma were also testedexpression of the bcl-2 protein in the 16 lymphoma speci-

mens. The bcl-2 protein was expressed in 14 of these 16 for the presence of HTLV-1 pX sequences in LSG. One of
them was positive; however, the gastric lymphoma of thislymphomas, as expected in low-grade MZL, which are usu-

ally considered to overexpress the bcl-2 protein53 without patient did not contain the pX sequence.
In conclusion, lymphomas occurring in patients with anrearrangement of the bcl-2 gene.39

Mutations of the tumor-suppressor activity gene p53 have underlying SS are in most cases MZL. Chemotherapy is
usually efficient and long-term survival in CR or PR is com-been observed in lymphomas and have been associated with

progression of low-grade MALT lymphoma to high-grade.54 mon in these patients. These lymphomas are not associated
with viruses known to be present in other types of lympho-This inactivation of p53 activity is accompanied by an over-

expression of the p53 protein and in half of the cases by mas. Some of the translocations or mutations of oncogenes
or antioncogenes described in other lymphomas are detecteddetection of serum anti-p53 antibodies.24 We detected serum

anti-p53 antibodies in 2 of the 14 patients studied (cases no. in SS-associated lymphomas. However, we could not detect
a recurrent molecular abnormality that could have given new8 and 14); these 2 patients had a nodal MZL. One of these

2 patients could be tested with p53 immunohistochemically insights into a common pathogenesis for these lymphomas.
assay and was positive in a small component of large cells
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with Sjögren’s syndrome. Am J Med 90:286, 1991 lymphoma in myoepithelial sialadenitis (Sjögren’s syndrome). Vir-
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52. Nagai K: Sjögren’s syndrome associated with non-Hodgkin’s T, Yoshida S: Expression of sequences homologous to HTLV-1 tax
gene in the labial salivary glands of Japanese patients with Sjögren’slymphoma. Nippon Rinsho 53:2574, 1995
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