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/ABSTRACT

Background. The salivary gland is one of the most common sites
involved by nongastric, extranodal marginal zone lymphomas of
mucosa-associated lymphoid tissue (MALT). A large series of patients
with long-term follow-up has not been documented. This multicenter,
international study sought to characterize the clinical characteristics,
treatment, and natural history of salivary gland MALT lymphoma.
Methods. Patients with biopsy-confirmed salivary gland MALT
lymphoma were identified from multiple international sites. Risk
factors, treatment, and long-term outcomes were evaluated.
Results. A total of 247 patients were evaluated; 76% presented
with limited-stage disease. There was a history of autoimmune
disorder in 41%, with Sjogren disease being the most common
(83%). Fifty-seven percent of patients were initially treated with
local therapy with surgery, radiation, or both; 37 of patients were

treated with systemic therapy initially, with 47% of those receiving
rituximab; and 6% of patients were observed. The median overall
survival (OS) was 18.3 years. The median progression-free survival
(PFS) following primary therapy was 9.3 years. There was no
difference in the outcomes between patients receiving local or
systemic therapy in first-line management. On multivariate
analysis, age <60 years and low to intermediate international
prognostic index were associated with improved OS and PFS;
Sjogren disease was associated with improved OS.

Conclusion. Salivary gland MALT lymphoma has an excellent
prognosis regardless of initial treatment, and patients with
Sjogren disease have improved survival. Risks for long-term
complications must be weighed when determining initial
therapy. The Oncologist 2015;20:1149-1153

Implications for Practice: Patients with salivary gland extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue
(MALT) have an excellent prognosis, particularly those with associated Sjogren’s disease. A wide range of available therapies may
provide similar durable rates of disease control and survival. Therefore, an important goal in selection of therapy should be to
minimize morbidity from treatment. When determining initial therapy for these patients, practitioners should consider the
potential side effects and long-term toxicities of treatment.
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INTRODUCTION

Salivary Gland MALT Lymphoma

Mucosa-associated lymphoid tissue (MALT) lymphomas are
a subtype of low-grade non-Hodgkin lymphoma (NHL) that
often arise in the setting of chronic autoimmune or antigenic
stimulation. The salivary gland is the most frequently affected
nongastric site of MALT lymphoma, representing 14% of
cases [1]. While lymphomas represent only a small fraction
(5%—10%) of all salivary gland tumors, MALT lymphomas are
the most common subtype, accounting for 50% of cases [2].

The disease is clinically indolent, with a 10-year overall
survival (OS) rate of 85%. Even those with disseminated disease
(stage IIIE/IV) do well, with a 9-year OS rate of 79% [3]. A history
of Sjogren disease or sialadenitis is common [4, 5].

Although the salivary gland is the most frequently affected
nongastric site of MALT lymphoma, literature focusing specifically
on this entity is sparse. Much of what is known of salivary MALT
lymphomas has been gleaned from case series including MALT
lymphomas of other nongastric sites [6], or other types of NHL
involving the head and neck or salivary glands [7, 8]. Given the
heterogeneity of tissues affected by MALT, it is to be expected
that disease associations, clinical outcomes, and data regarding
treatment-related toxicities and morbidities may vary consider-
ably by site. There have been only two large studies focused
specifically on salivary MALT lymphomas [3, 4]. The larger of these
was a population-based study using the Surveillance, Epidemi-
ology and End Results (SEER) database and included 500 patients
with salivary MALT lymphoma. Unfortunately, the SEER database
has several limitations that limit the scope of the study: Infor-
mation on staging is imprecise, and there is no expert pathology
review of diagnostic specimens. Further, because the database
does notinclude information regarding chemotherapy or biologic
therapy, response data, or data on progression, analysis of
treatment efficacy cannot be ascertained. The second study
enrolled only 63 patients. Because the number of patientsin each
treatment arm was small (range: 4-23), analysis of the efficacy of
different treatment modalities was limited. Thus, more in-
formation regarding risk factors, management strategies, and
outcomes in salivary gland MALT lymphomas is warranted to
determine the natural history and optimal treatment.

This is a report of 248 patients with salivary MALT treated at
multiple international sites. The focus was to describe the clinical
characteristics, association with other conditions, and prognosis,
and, importantly, to better define treatment outcomes.

METHODS

Patients

Patients were identified from multiple international sites,
including the International External Lymphoma Study Group
(IELSG) (n = 138), the Mayo Clinic Lymphoma Database (n = 89),
and the University of Athens (n = 21). The IELSG cohort included
patients from three studies: a multicenter, randomized trial of
chlorambucil versus chlorambucil plus rituximab versus rituximab
alone in extranodal MALT lymphoma (IELSG 19) [9]; a retrospec-
tive evaluation of primary head and neck lymphoma (IELSG 23);
and a retrospective study of patients with low-grade MALT
lymphoma primarily arising at nongastric sites (IELSG 1) [8]. The
Mayo Clinic Lymphoma Database is a prospective database of
patients who have been followed at the institution since 1987.
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The clinical characteristics and outcomes of 20 patients from the
University of Athens cohort have been previously described [7].

All patients had a biopsy-confirmed diagnosis of MALT
lymphoma of the salivary gland. Central review of pathology
specimens was performed in 221 patients from the Mayo Clinic,
University of Athens, and IELSG 1 and 19 cohorts (89%). Patients
with other low-grade histologies or transformation to diffuse
large B-cell ymphoma at diagnosis were excluded (n = 3). Clinical
characteristics, treatment, recurrence, and survival were extract-
ed from patient databases. Clinical staging was based on the Ann
Arbor classification with the following exception [10]: Bilateral
involvement of the same salivary gland was considered stage |
in the absence of lymph node or other sites of extranodal
involvement, as per Union for International Cancer Control
guidelines [11]. Response assessment was by standard criteria [12].

Statistical Analyses

The endpoints of interest for statistical analysis were progression-
free survival (PFS) and OS. Survival probability was estimated
using the Kaplan-Meier method and compared between groups
with the log-rank test. The Cox proportional hazards model was
used to assess the impact of variables on survival. Two-sided
Fisher exact tests were used to test for differences between
categorical variables. Two-sided Wilcoxon rank sum tests were
used to compare continuous variables. Data were analyzed using
JMP Pro 9.0.1 (SAS, Inc., Cary, NC; http://www.sas.com).

RESULTS

Patients and Characteristics

From 1983 to 2012, 247 patients with MALT lymphoma were
identified. The clinical characteristics are presented in Table 1.
The median age at diagnosis was 59 years. The ratio of female
patients to male patients was 3:1. The majority of patients
presented with localized (59%) or locoregional (17%) disease.
The parotid gland was the most common site of involvement
(78%). Twenty-one patients (8.5%) had bilateral salivary gland
involvement. Of these, four had disease confined to the
parotids, eight had locoregional disease, and the remainder
had disseminated disease involving multiple sites. Fifty-one
percent of patients had a low international prognostic index
(IP1) score at the time of presentation, and only one patient
presented with an Eastern Cooperative Oncology Group per-
formance status >1. The median follow-up time was 55
months (range: 1-276; interquartile range: 32-94).

Forty-one percent of patients (n = 101) had a history of an
antecedent autoimmune disorder, and one-fifth of these (n = 20)
had multiple autoimmune conditions. Sjogren disease was the
most frequently reported (33% of all patients). Rheumatoid
arthritis was the next most common association (4%). Other less
frequently reported conditions are outlined in Table 1.

Initial Treatment

Information on initial therapeutic intervention was available
on 242 of 247 patients (98%) (Fig. 1). Of 242 patients, 137 (57%)
initially received local therapy consisting of surgery (n = 81),
radiation (n = 26), or both (n = 30). Adjuvant chemotherapy was
administeredin 18% (n = 25). Rituximab was added in six patients.
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Table 1. Characteristics of 247 patients with salivary
mucosa-associated lymphoid tissue lymphoma

Characteristic Data
59 (18-93)
185:62 (75:25)

Age, median (range), years
Sex, female/male
Primary site of involvement

Parotid gland 193 (78)
Submandibular gland 12 (5)
Other/not specified 42 (17)
Extent (unilateral/bilateral) 89:21
Missing data 137
Autoimmune disorder® 101 (41)
Sjogren disease 84 (33)
Rheumatoid arthritis 9 (4)
Raynaud phenomenon 8(3)
Scleroderma 5(2)
Other® 19 (8)
Stage
IE 147 (59)
IIE 42 (17)
\Y 56 (23)
Missing data 2(1)
IPI Score
Low (0-1) 126 (51)
Low-intermediate (2) 20(8)
High-intermediate (3) 21(8)
High (4-5) 5(2)
Missing data 75(31)
Elevated LDH level 17 (7)
ECOG PS, no.
0-1 246
2 1
Extranodal sites
1 187 (76)
2 58 (23)
Missing data 2 (1)
B symptoms 9 (4)

Data given as no. (%) unless otherwise indicated.

@Percentages may not equal 100, as some patients had more than 1 disorder.
bSystemic lupus erythematosus (n = 4), Hashimoto thyroiditis (n = 3),
sarcoidosis (n = 2), and 1 patient each with vasculitis NOS,
cryoglobulinemia, autoimmune neutropenia, autoimmune hemolytic
anemia, mixed connective tissue disease, sicca, polyglandular
autoimmune syndrome, inflammatory arthritis NOS, ulcerative colitis,
myoepithelioid sialadenitis, and Graves disease.

Abbreviations: ECOG PS, Eastern Cooperative Oncology Group
performance status; IPI, International Prognostic Index; LDH, lactic
dehydrogenase; NOS, not otherwise specified.

Ninety of 242 patients (37%) were initially treated with
systemic therapy, including 54% with localized and 46% with stage
IV disease. The regimens used were heterogeneous. An alkylator
as monotherapy (n = 30) or in combination with rituximab (n =
11) were the most common regimens (45%). Treatment was
anthracycline based in 17 patients (19%). Rituximab monother-
apy (n = 16) orimmunochemotherapy (n = 26) was incorporated
in42 of the 90 (47%). Fifteen patients (6%) were initially observed.
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Figure 1. Initial treatment of patients with mucosa-associated
lymphoid tissue lymphoma.
Abbreviations: CT, chemotherapy; Obs, observation; R,
rituximab; RT, radiation; S, surgery.

Survival

The median OS for all patients was 18.3 years, and PFS following
initial therapeuticintervention was 9.3 years (Fig. 2). There was no
difference inthe PFS or OSin patients receiving surgery, radiation,
or systemic therapy as first-line therapy (Fig. 3). However, patients
whose initial treatment included rituximab had an increased OS
(median not yet reached, p = .03). Survival in patients with stage |
or Il disease was not impacted by initial therapy. Among patients
who underwent surgery, the median PFS was 8.3 years and the
median OS was not reached. There was no difference in OS or PFS
of those who underwent complete excision of the involved gland
(n = 59) versus those who had a partial resection (n = 33). The
type of surgery was not recorded in 19 patients.

The presence of Sjogren disease, but not all autoimmune
conditions, was associated with an improvement in OS (p = .03)
(Fig. 4). Other factors that were associated with an im-
proved OS included age <60 years, stage, IPl, and normal
lactate dehydrogenase (LDH) level. On multivariate analysis,
age <60 years, IPl, and Sjogren disease remained significant.
Age <60 years, low to intermediate IPI, and normal LDH level
were associated with improved PFS, while age <60 years and
IPI retained significance on multivariate analysis.

Relapse/Progression

A total of 76 patients (31%) had progressive disease after
a median follow-up of 42 months (range: 4-204 months).The
site of progression was reported in 51 of 76 patients (67%).
Fifteen patients (29%) progressed in the same salivary gland
or regional nodes, 16 recurrences (21%) involved the con-
tralateral salivary gland, and 20 patients (31%) had distant
progression. Relapse histology was identified in 30 patients
(39%).Twenty-eight of 30 patients (93%) relapsed with MALT,
1 patient progressed to diffuse large B-cell lymphoma, and
a second patient developed a mantle cell lymphoma. In
this case, the original MALT lymphoma was A light-chain
restricted, while the mantle cell lymphoma was « light-chain
restricted, consistent with an independent primary lymphoma.

DiscussION

This international series confirms that salivary gland MALT
lymphomas have a favorable clinical course independent of
the type of initial therapy used. This large experience

©AlphaMed Press 2015
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Figure 2. Survivalforall patients. (A): Median overall survival was
18.3 years (95% confidence interval [CI]: 17.4—not reached). (B):
Median progression-free survival was 9.2 years (95% Cl: 7.4-15.6
years).

demonstrates that there was no difference in PFS or OS among
patients treated initially with surgery, radiation, chemotherapy,
or chemoimmunotherapy. Further, in the subsets of patients
with stage | or stage Il disease, there was no benefit observed for
local therapy with either radiation or surgery over systemic
therapy. OS was improved in patients with Sjogren disease and
in patients who were treated with rituximab.

Because patients have excellent outcomes regardless of
initial treatment strategy, the side-effect profile and potential
long-term complications of therapy must be considered when
individualizing treatment to a particular patient. Parotidectomy
results in scarring and long-term alterations in appearance.
Other recognized potential risks include temporary or perma-
nent injury to the facial nerve, sensory loss, auriculotemporal
nerve syndrome, wound infection, sialocele, and fistula [13, 14].
Radiation therapy may result in xerostomia and accompanying
secondary effects such as altered appetite, impaired swallowing,
and increased dental caries [15]. In one study of radiotherapy in
MALT lymphoma patients, all of those with salivary gland MALT
had symptomatic xerostomia, which required permanent
dietary modification, including frequent sips of water [16]. The
risk for potential long-term local toxicities must be balanced
against the side effects of cytotoxic therapy, as the majority of
these patients will survive many years.

Interestingly, an improvement in OS was observed in
patients who received rituximab as part of their initial therapy,

©AlphaMed Press 2015
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Figure 3. Survival by initial treatment. (A): Overall survival, (B):
Progression-free survival.

Abbreviations: C, chemotherapy; R, rituximab; RT, radiation; S,
surgery.
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Figure 4. Overall survival in patients with and without Sjogren
disease (p = .03).

either alone in combination with chemotherapy or in an
adjuvant fashion following surgery or radiation. However, there
was no observed benefitin PFS.The reason for this finding is not
clear. Given that patients receiving rituximab would have been
treated more recently, part of the difference could be reflective
of better supportive carein the modern era. Further prospective
studies including rituximab are necessary to clarify its role in the
treatment of patients with salivary MALT lymphomas.
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Sjogren disease is a well-established risk factor for the
development of salivary gland MALT lymphomas [4, 5]. In the
present study, patients with Sjogren disease had an improved
OS (p = .03) when compared with patients without a history of
this disease. Presumably, lymphomagenesis in these patients is
related to chronic immune stimulation and dysregulation. The
difference in outcomes of patients without underlying autoim-
mune dysfunction may be reflective of differing biology leading
to the development of MALT lymphomas in this population.

CONCLUSION

The present study represents the largest international study of
patients with salivary gland MALT lymphomas and provides
important information on the outcomes and natural history of
the disease. The long life expectancy and favorable outcomes
regardless of initial therapeutic interventions suggest that antici-
pated long-term complications of treatment should be the primary
consideration in determining initial approaches in salivary gland
MALT lymphoma. Incorporation of rituximab into initial treatment
may be beneficial, and its use in the treatment of salivary gland
MALT lymphoma should be further explored in prospective studies.
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