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Abbreviations: MALT, mucosa associated lymphoid tissue; 
Hp, helicobacter pylori; CR, complete remission; IPI, international 
prognostic index; CT, computed tomography; EUS, endoscopic 
ultrasound; PPI , proton pump inhibitor; RT, radiotherapy 

Introduction
The gastrointestinal tract is the predominant site of primary 

extranodal lymphomas. Primary gastric lymphomas are rare and 
account for less than 3% of all gastric cancers and 10% of lymphomas.1 
The most common subtype is Gastric Mucosa Associated Lymphoid 
Tissue (MALT) lymphoma, now called extranodal marginal zone 
B-cell lymphoma of MALT type in the REAL classification.2 It 
is characterized for being an indolent cancer that occurs in the 
presence of pre-existing prolonged lymphoid proliferation in mucosal 
sites. However, transformation to high-grade lymphomas has been 
described by several authors.2–4

Compared with node-based lymphomas, gastric MALT lymphoma 
is recognized as a distinct entity with a characteristic presentation, 
histological spectrum and clinical behavior. An overwhelming body 
of evidence has shown that development of MALT lymphomas is due 
to the clonal expansion of B cells that accompanies chronic gastritis 
in the presence of Helicobacter pylori (Hp). Most patients (>90%) 
with gastric MALT lymphoma are Hp positive.3–7 The most dramatic 
evidence supporting a pathogenic role for Hp in MALT lymphoma 
is remission of the tumor following eradication of Hp with antibiotic 
therapy. In fact, anti biotherapy directed at Hp infection results in 
regression of most early lesions and has become the treatment of 
choice for most patients.6–8 The aim of this study is to evaluate clinical, 
epidemiological, endoscopic and laboratorial characteristics of gastric 
MALT lymphomas and to determine clinical and laboratorial factors, 
as well as the effect of therapy in achieving Complete Remission (CR) 
in a Portuguese population.
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Abstract

Introduction: Gastric mucosa associated lymphoid tissue (MALT) lymphoma, is an 
indolent cancer that occurs in the presence of pre-existing prolonged lymphoid proliferation 
in mucosal sites. In that instance, the most well established trigger is the gastric Helicobacter 
pylori (Hp) infection. 

Aim: Evaluation of clinical and laboratorial factors and the effect of therapy in achieving 
Complete Remission (CR) in patients with gastric MALT lymphoma. 

Methods: Multi centric study from a geographic area (Southern Portugal), in which 
clinical and pathological features of patients with gastric MALT lymphoma, according to 
Dawson criteria for primary gastrointestinal lymphoma, were evaluated retrospectively 
with a follow-up ≥12 months. Lugano system was used for staging. Statistical analysis was 
performed using Kaplan-Meyer curves and bivariate analysis with Mann-Whitney test. A 
p-value of ≤0.05 was considered statistically significant. 

Results: A total of 34 cases were identified, 23 men, and 11 women, with an average age 
of 59 years. The most common symptom was epigastric pain (74%); 6 patients presented 
gastrointestinal bleeding and 3 patients had type B symptoms. The most prevalent 
localization was gastric body; 18 patients had an ulcerative pattern at endoscopy. At 
diagnosis, 91% and 94% were classified as limited disease (Lugano I-II and Ann Arbor 
IE-IIE respectively) and 94% had an International Prognostic Index (IPI)<3. A total of 20 
patients (59%) had histological evidence of Hp infection. CR rate at one year was 77% 
(70% in the Hp-positive group versus 86% in the Hp-negative group), with an average 
remission time of 6 months. Using Lugano Staging System, CR was achieved in77% of 
patients with limited disease versus 67% in those with advanced disease. In the Hp-positive 
group, isolated antibiotic the rapyled to a CR in 60% of the cases, including one patient 
with advanced disease. One patient of the Hp-negative group achieved CR with isolated 
antibiotic therapy. The variables Limited Disease, IPI score<3, age, histological evidence 
of Hp, serum LDH, albumin and β2-microglobulin levels, were not associated with one year 
rate of CR (p>0.05). 

Conclusion: The results confirm the good prognosis and the indolence of MALT lymphoma. 
The variables studied couldn’t predict CR in 1 year, but enhance the idea that patients with 
early stage Hp-negative MALT lymphoma and with advanced disease, might still benefit 
from antibiotic treatment. 
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Patients and methods
A multi centric study was conducted from a geographic region 

(southern Portugal), which included two centers: Hospital de Sao 
Bernardo, Centro Hospitalar de Setubal and Hospital de Faro, Centro 
Hospitalar do Algarve. During the period from 2005 to 2012, clinical 
files of patients with the diagnosis of primary gastric MALT lymphoma 
from these institutions were retrospectively analyzed. The diagnosis 
of Primary Gastrointestinal Lymphoma was defined by Dawson 
criteria9 and CR was defined using GELA scoring system (Groupe 
d’ Etude des Lymphomes de l’ Adulte).10 Only “naïve patients” were 
included. Evaluation for Hp infection was made by histology (8-10 
tissue biopsies from both the antrum and body). Staging was made 
according to Lugano and Ann Arbor staging systems. International 
Prognostic Index (IPI) was used for risk assessment. Lugano staging 
system was used to determine the treatment. The following data were 
obtained: age, gender, symptoms, complete blood count, biochemical 
studies (lactate dehydrogenase, β2-microglobulin, albumin, and uric 
acid), topography, endoscopic appearance, Hp infection and treatment 
modalities. Contrast-enhanced computed tomography (CT) scan 
of the chest, abdomen and pelvis and endoscopic ultrasound (EUS) 
were performed to evaluate distant disease and involvement of gastric 
lymph nodes. The period of follow-up was ≥ 12 months. Statistical 
analysis was performed using Kaplan-Meyer curves and bivariate 
analysis with Mann-Whitney test. A p-value of ≤ 0.05 was considered 
statistically significant.

Results
A total of 34 cases were identified, 23 men and 11 women, with 

an average age of 59±14 years. The most common symptom was 
epigastric pain (74%), followed by nausea/vomiting (69%) and 
anorexia (50%). Six patients (18%) presented gastrointestinal bleeding 
and three patients (9%) had type B symptoms (Figure 1). The duration 
of symptoms preceding the diagnosis was variable, ranging from 3 
days to 4 years. The physical examination was often normal, but it 
revealed abdominal distension in 6% and signs of gastric perforation 
in 3% of the cases. The most prevalent localization was gastric body 
(60%), followed by antrum (30%). At endoscopic presentation, 18 
patients (53%) had an ulcerative pattern; 35% had an infiltrative 
pattern and 12% had a polyploidy appearance (Figure 2).

Figure 1 Clinical Presentation of Primary Gastric MALT lymphomas.

Laboratory studies were often normal at presentation. The main 
results were elevated LDH (14 patients), elevated β2-microglobulin 
(12 patients) and hypoalbuminemia (8 patients). Anemia was present 

in 5 patients (Figure 3). A total of 20 patients (59%) had histological 
evidence of Hp infection. At diagnosis, 91 and 94% were classified 
as early disease (Lugano I-II and Ann Arbor IE-IIE, respectively); 
and 94% had an IPI <3 (Figure 4). All patients were treated with 
Hp eradication therapy at diagnosis, independently of Hp infection. 
Thirteen patients (38%) were only treated with antibiotics combined 
with proton pump inhibitor (PPI). The most common regimen 
used was amoxicillin 1g (two times daily), clarithromycin 500 mg 
(two times daily) and standard dose of PPI (two times daily). Eight 
patients (24%) were treated with eradication therapy followed 
by local radiation therapy and 5 patients (15%) were treated with 
eradication therapy followed by chemotherapy (cyclophosphamide or 
Chlorambucil). Immunotherapy (Rituximab) was used in 3 patients 
(9%). Surgery was necessary in 2 patients (6%), due to perforation 
and bleeding that could not be controlled by endoscopy, before the 
establishment of the diagnosis of lymphoma (Figure 5).

Figure 2 Endoscopic Pattern of Primary Gastric MALT lymphomas.

Figure 3 Laboratorial evaluation of Primary Gastric MALT lymphomas.

Seventy-seven percent of all patients achieved CR at one year, 
with an average remission time of 6 months. In the second year of 
follow-up, only 4 patients (12%) failed CR (average remission time of 
8, 5 months). CR at one year was achieved in 70% in the Hp-positive 
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group (67% in the Hp-positive limited-disease) versus 86% in the 
Hp-negative group (92% in the Hp-negative limited-disease). CR was 
achieved in 77% of patients with limited disease (Lugano I-II) versus 
67% in those with advanced disease (Lugano IV) (Figure 6). In the 
Hp-positive group, eradication therapy led to CR in 60% of cases, 
including in one patient with advanced disease. Of notice, CR was 
also achieved in one Hp-negative patient, treated only with antibiotics 
and proton-pump inhibitors (PPIs). 

Figure 4 Staging and risk assessment.

Figure 5 Treatment modalities.

Figure 6 Remission according to Lugano Staging.

At one year follow-up, although reaching remission, there was one 
death in an Hp positive patient, without direct relation with MALT 
lymphoma. In our study, we tried to evaluate if there were clinical and 
laboratorial factors that could predict CR in one-year. These factors 
were: age ≤60 years; leukocytes ≤10 x 109/L; albumin ≥3.5 g/dL; β2-
microglobulin <2.64 mg/L; LDH≤ 250 UI/L, Hp positive; IPI score 
<3; limited disease (Lugano I-II). A trend for CR at one year was 
observed for the variables: age ≥60 years, low leukocyte count, IPI 
score <3 and limited disease, but it didn’t reach statistical significance 
after bivariate analysis (p>0,05) (Table 1).

Discussion
The stomach is the most common extranodal site of lymphoma 

and accounts for 68-75% of GI lymphomas. The majority of gastric 

lymphomas are generally equally divided in two subtypes: extranodal 
marginal zone B-cell lymphoma of mucosa-associated lymphoid 
tissue (MALT) type (previously called low-grade MALToma, 
MALT-type lymphoma, or MALT lymphoma) in 38-48%; and 
diffuse B-cell lymphoma in 45-59% of the cases.2-9,11 Gastric MALT 
lymphoma reaches its peak incidence between the ages of 55-60 
years with a slight male predominance.12 Patients typically present 
with nonspecific symptoms, frequently seen in more common gastric 
diseases, such as peptic ulcer disease, Adenocarcinoma and non-ulcer 
dyspepsia. The most common presenting symptoms include epigastric 
pain (78-93%), anorexia (47%), weight loss (25%), nausea/vomiting 
(18%) and occult gastrointestinal bleeding (19%). Systemic B 
symptoms (fever and night sweats) are seen in 12%. Weight loss is not 
always considered a B symptom because is due frequently to gastric 
involvement. The duration of symptoms preceding the diagnosis 
can range from a few days to six years.11–15 Physical examination 
is often normal, but may reveal peripheral lymph Adenopathy or a 
palpable mass when there is advanced disease.11–13 Laboratory tests 
should include a complete blood count, β2-microglubulin, LDH, HIV, 
hepatitis B and C serologies, liver and renal function and protein 
electrophoresis.7 Anemia and elevated erythrocyte sedimentation ratio 
could be present.11–15 The diagnosis is made upon histological criteria 
and presence of B-cell markers by Immuno cytochemistry.16 

Table 1 Evaluation of clinical and laboratorial factors for achieving complete 
remission in one-year

Remission No 
Remission

Bivariate 
analysis1

Age ≤60 16 2 0,074

Leukocytes  ≤10 x 
109/L 25 7 0,071

Albumine ≥3,5g/dL 14 5 0,439

β2-microglobulin 
<2.64mg/L

13 3 0,608

LDH ≤250UI/L 9 5 0,546

Hp-positive 14 6 0,288

IPI score <3 25 7 0,370

Limited Disease 
(Lugano)

24 7 0,680

Several studies have demonstrated a strong association between 
Hp infection and MALT lymphoma, specifically with Hp strains 
expressing the CagA protein.5 In fact, Hp-induced gastritis first leads 
to accumulation of CD4+ lymphocytes and mature B cells in lamina 
propria. Antigens derived from Hp drive the activation of T cells, B 
cell proliferation and lymphoid follicle formation, which if persistent 
can evolve into a monoclonal lymphoma.3,4,17 It is also possible that 
other species of Hp are involved in the development of gastric MALT 
lymphomas, such as H. heilmanni.18 Patients should be tested for Hp 
which can be detected by histologic specimen, biopsy urease test, 
urea breath test, stool antigen test or serology.19 The prevalence of Hp 
infection is variable according to studies (72-98%).3–7 In our study, 
the prevalence was 59%. The most probable explanation is a missed 
diagnosis caused by a single test used for the diagnosis of Hp infection 
(histology) and its variable distribution in the stomach leading to false-
negative results. Moreover, we didn’t have in account the use of PPIs 
that could also influence the results. Furthermore, there are cases of 
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MALT lymphomas in which Hp infection is not demonstrated due to 
influence of environmental, genetic and alimentary factors).20 Therapy 
directed at the Hp infection results in regression of most early lesions 
and has become the treatment of choice for most patients (70-80%).6–8

The diagnosis of gastric MALT lymphoma is established during 
upper endoscopy with multiple biopsies (minimum 10 biopsies for 
visible lesions). Jumbo biopsies, snare biopsies, biopsies within 
biopsies and needle aspiration can increase yeld. Both suspicious 
appearing lesions and normal appearing mucosa should be biopsied 
since gastric MALT lymphoma can occasionally present as multifocal 
disease with involvement of tissue that appears to be unaffected.7 
This procedure named gastric mapping is recommended by the 
German S3 guideline as well as in the European EGILs Consensus 
Report of 2011.7,21 Findings on upper endoscopy are diverse and 
may include mucosal erythema, mass or polyploidy lesion with or 
without ulceration, gastric ulcer, nodularity or thickened cerebroid 
gastric folds.11–15 An EUS should determine the depth of invasion 
and perigastric lymph nodes. Usually, the pattern seen on EUS is 
superficial spreading or diffuse infiltrating lesions.7,22 A contrast-
enhanced computed tomography (CT) scan of chest, abdomen and 
pelvis should be performed to evaluate distant disease. Bone marrow 
biopsy and aspirate are strongly recommended.7

The Ann Arbor staging system used for most lymphomas is 
considered to be inadequate for the staging of MALT lymphoma, 
since it does not incorporate information on the depth of tumor 
invasion, known to affect prognosis. The Lugano staging system is the 
most widely accepted staging system, which incorporates measures of 
distant nodal involvement. Early disease (stage I-II) includes a single 
primary lesion or multiple, noncontiguous lesions confined to the GI 
tract that may have nodal involvement. There is no stage III. Advanced 
disease (stage IV) displays disseminated extranodal involvement or 
concomitant supra-diaphragmatic nodal involvement.23 Treatment 
of gastric MALT lymphoma is guided by the presence or absence of 
Hp infection. Several small prospective, single-arm trials and larger 
retrospective series have evaluated the use of antibiotics and PPIs for 
treatment of gastric MALT lymphoma.6,24–26 Almost all patients were 
able to successfully eradicate Hp infection, but 20% required a second 
course of Hp directed therapy. Histologic complete remission was 
achieved in 50-83% of patients. The median time from Hp infection 
to CR was 15 months, but it ranged from 5 months to 3 years. In 
our series, CR at 1 and 2 years was achieved at6 and 8, 5 months, 
respectively. Patients treated primarily with radiotherapy (RT) almost 
always attain a CR and have lower relapse rates (<5%), but have a 
potential for more complications.27

After Hp eradication therapy, it is necessary to determine whether 
Hp was successfully eradicated (4 to 8 weeks after completion of 
therapy, with urea breath test or stool antigen). Patients must be 
monitored with periodic endoscopies with multiple biopsies to 
evaluate for tumor response and recurrence.7 The exact time interval 
and the duration of surveillance are not yet known but it is suggested 
to repeat endoscopy every 6 months for the first 2 years.28 Treatment 
failures (20-30%) or relapses during follow-up should be treated with 
local RT with curative intent.27,28 The appropriate timing of second 
line therapy is difficult due to the sometimes slow response to Hp 
eradication therapy. If disease is still present after 12-18 months, 
patients should be referred to RT. Recently, it has been shown that 
the majority of patients with histological residuals of gastric MALT 
lymphoma after successful eradication, can be successfully managed 
by a watch-and-wait strategy with regular endoscopies with biopsies.7 

Patients with lymphomas demonstrating the t(11;18) translocation are 
unlikely to respond to Hp eradication and are candidates for alternative 
therapies.29 A minority of patients have early stage (Lugano I/II) Hp-
negative infection. These patients should be treated with local RT 
(25-30 Gy) with curative intent, which results in high rates of overall 
and complete response (100 and 98%, respectively).27,28 For patients 
failing or recurring after RT, other treatments are reserved, including 
immunotherapy with rituximab (overall and complete response 
rates of 77 and 46%, respectively)30,31 and chemotherapy with oral 
cyclophosphamide or chlorambucil (CR rates of 75%) or intravenous 
cladribine (CR rate of 84%).32

According to literature, the majority of patients with gastric MALT 
lymphoma present with early stage (Lugano I-II) Hp-positive disease, 
differently from Hp-negative patients, which commonly present 
with advanced stages at diagnosis.3–7 In our series, only 59% had 
histological evidence of Hp infection and 91% had limited disease 
according to Lugano staging system. In this group (Lugano I-II), 
Hp-positive patients achieved less CR at one year when compared to 
Hp-negative patients (67% versus 92%). These results can express a 
geographic difference or the faster effect of more aggressive therapies 
in Hp-negative patients. In addition, the small number of patients, the 
short period of follow-up and the heterogeneous protocols used in 
each Center can also be implicated. As in our series, literature reports 
anecdotic cases of CR in Hp-negative MALT lymphoma treated only 
with antibiotics and PPIs (typically with limited disease). In a recent 
pooled analysis of data from 11 studies with 110 patients, eradication 
treatment achieved complete regression of lymphoma in 15, 6% of 
Hp-negative patients.33 However, we should have in account that the 
most plausible explanation is that they are false negatives, or that 
this phenomenon is a consequence of therapy on microorganisms 
others than Hp, which may have a similar proliferative effect on the 
lymphoma and may be responsive to antibiotics.

Treatment of patients with advanced disease (Lugano IV) is not 
clearly defined.7,28 As a result from different protocols used in our 
centers, a bias in our analysis could have occurred. These patients 
were treated with RT, rituximab or chemotherapy with or without RT. 
In this group, we report rates of CR of 66% in one year, occurring 
only in Hp-positive patients. Surgery is typically reserved for patients 
with complications such as perforation or obstruction;7 in our series, 
2 patients (6%) needed surgery due to perforation and bleeding that 
could not be controlled by endoscopic techniques. We evaluated 
several clinical and laboratorial factors that could predict CR in one-
year. Although we could not reach a statistic significance, probably due 
to the limited number of our population, a trend was observed for the 
variables younger age, low leukocyte count, IPI score <3 and limited 
disease. Several authors reported that the major negative predictive 
factor of complete regression rate was the presence of perigastric 
lymph nodes on EUS.34 Neoplasia stage, depth of infiltration in the 
gastric wall, presence of the API2-MALT1 translocation, and patient 
ethnicity has been identified as predictors of remission in a recent 
study.35 Our study reinforces MALT lymphomas as a notoriously 
indolent disease. To our knowledge, no previous report evaluated 
clinical and laboratorial factors for achieving complete remission in a 
Portuguese population with gastric MALT lymphoma.

Conclusion
Our results confirm the good prognosis and indolence of primary 

gastric MALT lymphoma, even in cases of advanced disease. Only 
59% of the patients were Hp-positive. The most probable explanation 
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is a missed diagnosis caused by a single test used for the diagnosis 
of Hp infection, its variable distribution in the stomach and the 
concomitant use of PPIs, which can lead to false-negative results. The 
factors studied could not predict CR in one-year, but it seems to exist 
a trend for achieving remission in younger patients, and in those with 
low leukocyte count, IPI score <3 and limited disease Patients with 
early stage Hp-negative MALT lymphoma and those with advanced 
disease, might still benefit from antibiotic treatment.
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