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Abstract. Mucosa-associated lymphoid tissue lymphoma
(MALT) is seldom considered a diagnosis hypothesis in
symptomatic patients. These lymphomas present as a main
risk factor for chronic gastritis due to Helicobacter pylori
infection. H. pylori leads to chronic inflammation, producing
lymphoid tissue in the stomach mucosa (MALT) possibly
leading to malignant transformation. Even though H. pylori
remains one of the most important factors in the development
of MALT lymphoma, it is not mandatory in the evolution of
MALT lymphoma since high-grade lymphomas present a
lower prevalence of H. pylori. The prevalence of H. pylori is
indirectly proportional with the progression into the gastric
wall. Mucosal and submucosal MALT lymphomas have a
higher prevalence of the bacteria. However, genetic factors
remain a risk factor especially if eradication treatment fails.
Even though a low percentage of MALT lymphomas are
H. pylori-negative, some respond to antibiotic eradication
treatment. This can be explained either by the immunomodu-
latory effect of antibiotics or by other infectious sources such
as Helicobacter heilmannii and Campylobacter jejuni (small
bowel lymphoma). Treatment in MALT gastric lymphoma was
a breakthrough since it was the first time in oncology where
tumours were cured by antibiotic therapy, leading us to wonder
if MALT lymphomas are infectious disease or not?
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1. Introduction

Lymphomas are malignancies of the lymphoid systems,
categorized into 2 subgroups: Hodgkin's lymphoma and
non-Hodgkin's lymphomas (NHLs). In total, 1 to 4% of all
gastrointestinal (GI) malignancies are lymphomas, making
the GI tract the most common extranodal site of NHL. After
the last update of the World Health Organization (WHO) clas-
sification, the marginal zone B-cell lymphoma (MZLs) can be
categorized in extranodal MZL (EMZL) of mucosa-associ-
ated lymphoid tissue also known as MALT lymphoma, nodal
MZL with or without monocytoid B cells and splenic NZL
with or without villous lymphocytes (1,2). MALT lymphomas
represent two-thirds of MZLs. Mucosa-associated lymphoid
tissue lymphoma (MALT) is represented by Peyer's patches
of the terminal ileum and consists of B-cells and rare T-cells
organized in different zones (3). MALT lymphoma is a
subtype of non-Hodgkin lymphoma (7% of NHL) formed
from morphologically heterogeneous small B-cells including
marginal zone (centrocyte-like) cells at various stages of
differentiation. The true incidence of MALT lymphoma
worldwide remains unclear due to the nonspecific symptoms
and endoscopy findings (4,5).

Newer studies link Chlamydia psittaci, Campylobacter
jejuni, Borrelia afazelii and Achromobacter xylosoxidans to
MALT lymphoma (2). MALT lymphoma increases the risk of
gastric carcinoma by six-fold and can be associated with other
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autoimmune diseases (Sjogren or systemic lupus erythema-
tosus) (1).

The stomach and the small intestine are the main sites
of GI lymphomas. A total of 40% of gastric lymphomas are
represented by gastric marginal zone B cell lymphoma of
MALT, with a mean age of 60 years at the time of diagnosis,
and more frequent in male patients (2-3 times more frequent
than in female) (3). However, MALT lymphoma is low-grade
neoplasia with an insidious evolution, often localized at the
time of diagnosis. Extra-digestive sites of MALT lymphomas
are parotid gland, salivary glands, ocular adnexa or thyroid
gland (6).

Mostly MALT lymphomas present a large range of
non-specific upper gastrointestinal symptoms (2). Endoscopy,
biopsies and immunohistochemistry are the golden standards
in diagnosis. Endoscopic ultrasonography (EUS) can help in
determining the depth of the lesion and if there is any involve-
ment of the peri-gastric lymph nodes and its role is significant
especially in early-stage diagnosis, treatment decision and
follow-up assessment. The hallmarks of MALT lymphoma
are lymphoepithelial lesions, destroying the gastric glands or
pits by tumour cell aggregates: Centrocyte-like cells and reac-
tive germinal centres. One-third of the cases present atypical
features such as Dutcher bodies (7,8).

Chest, abdominal and pelvis computed tomography with
intravenous contrast are used in staging the disease (3). Ann
Arbor staging system that is routinely used in the classification
of NHL is not recommended in MALT lymphoma. At present
there are 2 staging systems used in GI tract lymphomas:
Lugano (modified Ann Arbor staging system) and Paris (more
reliable since it takes into account the depth of the infiltration,
but not validated yet). However, gastric MALT lymphomas
are difficult to grade (9), and often MALT lymphomas remain
localized (3,10).

In low-grade MALT lymphoma, the survival rate at 5 years
ranges from 44 to 78%, with a high chance of a curative
treatment. Responding patients should undergo endoscopic
surveillance since the neoplastic clone might just be suppressed
not eliminated (3). Histological regression is rapid in the first
2 to 6 months, even though rare cases were reported even in
45 months. Molecular regression has a delay; therefore, PCR
for monoclonal B-cells lacks specificity and follow-up should
be based on endoscopy and histology (11). Recurrence can
appear in Helicobacter pylori eradicated lymphoma even after
remission; therefore, yearly follow-up should be indefinite.
Reinfection with H. pylori is a possible cause of recurrence
but is not mandatory (5,12).

Although 10% of gastric MALT lymphomas are H. pylori-
negative and that there are no guidelines in treating this
subgroup, eradication treatment was proven to be the first
intention. Cases from the literature show that antibiotic therapy
due to its immunomodulatory effects can lead to a reaction of
the B-cells. Moreover, this response is due to other infectious
agents such as Helicobacter heilmannii (13-15).

2. Pathogenesis and immune response of Helicobacter
pylori: Pathologic features of MALT lymphomas

As a first step, H. pylori colonization induces forming of
lymphoid tissue in the stomach after antigen stimulation,
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recruiting B and T-cells into the gastric mucosa, to gastritis
that in time evolves to low-grade MALT lymphoma and then
to high-grade MALT lymphoma. H. pylori induce gastritis
leading to aggregation in the gastric lamina propria of CD4*
lymphocytes and B cells. Due to antigen reactivity, these
cells activate and follicles form (2). Antigen stimulation leads
to somatic hyper-mutation during T cell-dependent B-cell
response and to the development of new antigen receptors
with altered antigen-binding affinity. Therefore, these new
B-cell clones are highly important in the early development of
MALT lymphoma. Malignant transformation occurs in only a
small number of patients with acquired MALT (3). High-grade
gastric lymphoma is considered H. pylori independent growing
tumours since it produces a monoclonal B-cell clone that is
not antigen susceptible. High-grade gastric MALT lymphoma
(stage I or limited disease) might benefit from eradication
therapy for H. pylori, in association with chemotherapy/radio-
therapy (4,16).

H. pylori might express different proteins: Cytotoxin
associated gene (CagA) and vacuolating cytotoxin gene (vacA)
being most involved in the development of gastric lymphoma.
CagA is the most studied virulence factor of H. pylori. Even
though 70% of the strains of H. pylori worldwide are posi-
tive for CagA, there are certain geographical differences.
Therefore, CagA positive strains reach 90-95% in East Asian
countries (South Korea, China, and Japan) unlike some other
countries (Australia, United States of America, England)
where it is only 40% (17). CagA has many effects on host
cells: Phosphorylation (in connection to Glu-Pro-Ile-Tyr-Ala
(EPIYA), disruption of tight junctions and modifies cell
morphology and polarity. CagA binds to and blocks the
kinase activity of the partitioning-defective 1/microtubule
affinity-regulating kinase (Parlb/MARK?2) and causes spindle
dysfunction. This characteristic is more encountered in Asian
strains rather than in Western strains. Recent studies show
that combining the effect of CagA positive H. pylori strains,
c-Met, E-Catherin and p-120 catenin, the bacteria can become
intracellular being able to invade the cell line (18). CagA influ-
ences the development of MALT lymphomas by inhibiting the
accumulation of p53 by lowering p53 transcription and inhib-
iting the apoptosis of B-cells (19). By suppressing JAK-STAT
signalling, ectopically expressed CagA strains can suppress
cellular proliferation in IL-3-dependent B-lymphoid cells.
CagA increases the expression of pro-apoptotic factor p-21 due
to CagA mediated nuclear translocation of the nuclear factor
of activated T cells family transcription factor (NFATc3) (20).
CagA increases cell scattering (involved in the ability of cells
to spread and metastasize) by acting on the hepatocyte growth
factor receptor (c-Met) that acts as an adaptor molecule for
proteins such as Grb2, phospholipase CY (PLCY) and STATS3.
VacA is also an important factor in H. pylori virulence;
however, the mechanism by which it induces apoptosis is not
completely understood. Most studies show the link between
apoptosis and the low potential of mitochondrial membrane,
therefore allowing to release the cytochrome c, dropping the
ATP concentration (21).

Genetic factors are significant in the development of MALT
lymphoma. One of the most common genetic translocation
encountered in 25-40% of cases is t(11;18)(q21;q21), where
there is a fusion between the N-terminus of the API-r gene to
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Table I. Tests for diagnosing Helicobacter pylori infection (1,26).

Method Type of test Sensitivity (%) Specificity (%) Test characteristics
Non-invasive C-urea breath test 88-95 95-100 Useful in initial diagnosis and to confirm eradication
Uses labeled carbon isotope (13C non-radioactive
for pregnant women or children or 14C radioactive)
Uncommon false positive results
Monoclonal stool 94 97 Useful in initial diagnosis and to confirm eradication
antigen test
Serology (IgG) 85 79 Impractical due to false positive results
Invasive Biopsy urease testing 90-95 90-95 Can have false negative results in aforementioned
situations
Histology* 95 90-95 Improved accuracy by using Giemsa or specific
immune stains
Advantage in diagnosing associated lesions
(atrophic gastritis, intestinal metaplasia, dysplasia,
MALT lymphoma)
Cultures 64 89 Used in patients without response to 2 treatment
options

PCR -

Only used in clinical studies

*Minimum 2 biopsies from gastric antrum (greater and lesser curvature 3 cm proximal to the pyloric region), 2 biopsies from the middle of the
body and 1 from incisura. IgG, immunoglobulin G; PCR, polymerase chain reaction; MALT, and mucosa-associated lymphoid tissue lymphoma.

C-terminus of MALT-1 gene (that activates a nuclear factor
(NF)xB, a transcription factor that regulates the expression
of genes involved in lymphocyte proliferation and survival).
Even though this mutation decreases the response to antibiotic
therapy aimed at H. pylori, the risk of transformation to more
aggressive large cell lymphomas is lower in this case (3,22).
Studies emphasize the fact that t(11;18)(q21;q21) mutation is not
present in chronic inflammation such as H. pylori-associated
gastritis. t(1;14)(p22;q32) mutation is present in approximately
4% of gastric MALT lymphoma (23). Therefore studies
emphasize the importance of determining t(11;18)(q21;q21)
in patients with gastric MALT lymphoma (7). Other MALT
lymphomas might present genetic instability due to trisomies
of chromosome 3 (seen in 60% of cases), 7, 12 and 18, t(14;18)
(q32;921), t(3;14)(p13;932) (24). Chromosomal studies are
useful in patients who do not respond to therapy since the
presence of trisomy 3, BCL10 gene mutation and/or t(11;18)
can identify patients who might not respond to anti-H. pylori
treatment (2).

Low-grade B-cell MALT lymphoma is associated with B
markers (CD19*, CD20* and CD79a*), CD22*, LN-1*, CD5",
CD10°, CD23, IgD", IgM(>IgA>IgG)*, Bcl6™ (presence of Bclo
is associated with advanced disease) and cyclin D1". Only
half of the MALT lymphomas express CD43. Ki-67 labelling
index is low and can be used in the differential diagnosis with
large-cell lymphoma (6,25).

Interestingly, MALT lymphomas have been proved to be
associated with a different infectious agent such as Chlamydia
psittaci (ocular manifestations), Campylobacter jejuni (small
intestinal disease), Borrelia afazelli (cutaneous manifestations)
and Achromobacter xylosoxidans (pulmonary manifesta-
tions). In all these cases, antibiotic treatment must be taken

into consideration (2,26,27). Literature shows that large-cell
transformation that results from genetic events (loss of p53 and
p16) have a role in independent H. pylori cell growth (2).

3. Diagnosis of Helicobacter pylori infection

Diagnosing H. pylori is based on two different types of
assays: i) invasive tests that are based on rapid urease test,
histology, culture and PCR and ii) non-invasive tests (serology,
C-urea breath test and stool antigen) are detailed in Table 1.
Certain limitations must be taken into consideration such as
non-invasive tests can give false-negative results if taken under
6 weeks after treatment with antibiotics and bismuth and less
than 2 weeks after treatment with proton pump inhibitors.
Serological tests are not to be used to determine the success
of the treatment since there is a gradual decline of the anti-
bodies (1,5).

Asenjo and Gisbert demonstrated that the prevalence of
H. pylori in MALT lymphoma is very high, up to 90% (27).
However, these percentages can vary since different methods
are used to quantify the infection with H. pylori (28). By
using two different methods, one can lower the percentage of
false-negative results. Therefore, one negative result should
not exclude H. pylori infection, but 2 negative results are
required to consider a patient as non-infected (29). Since
H. pylori mucosal colonization is uneven, the histological
diagnosis has lower positive results than serological ones.
Moreover, the lesions to the mucosa induced by the lymphoma
might reduce the density of the bacteria. This brings to light
the need for multiple biopsies. Therefore, stool antigen test
or C-urea breath testing is more efficient in diagnosing this
infection (30,31).
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Table II. Initial work-up in suspected EMZL (1,2).
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History and physical examination

Blood work

Imaging

Lymph nodes Full blood count with flow cytometry Chest and abdominal CT (or MRI)
of peripheral blood

Eyes Biochemistry (including renal and Imaging of the orbits and salivary glands
liver function)

Nose and throat Protein electrophoresis PET-CT is optional

Liver Lactate dehydrogenase (LDH) EUS (depth of invasion and lymph node

involvement)
Spleen 2 microglobulin

Nutritional and performance status®

HBYV, HBC and HIV serology

*Calculated by Eastern Cooperative Oncology Group (ECOG) or Karnofsky performance scales. EMZL, extranodal marginal zone B-cell
lymphoma; HBYV, hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus; CT, computed tomography; MRI, magnetic
resonance imaging; PET-CT, positron emission tomography, computed tomography; EUS, endoscopic ultrasonography.

Other factors that influence the prevalence of H. pylori
in MALT lymphoma are the histological grade of MALT
lymphoma and the invasion depth. Low-grade MALT
lymphoma has a higher prevalence of H. pylori than high-grade
MALT lymphoma due to the clearance of the bacteria by the
cell differentiation and blastic transformation (31).

Studies show that the prevalence of H. pylori is indirectly
proportional with the progression into the gastric wall. Mucosal
and submucosal MALT lymphoma have a higher prevalence of
the bacteria than tumours extended beyond this layer (74% vs.
44%). Therefore, as the tumour progresses the bacteria might
disappear (4).

4. Diagnosis of MALT lymphoma

The initial work-up of suspected EMZL is presented in Table I.
Gastrointestinal symptoms that can be encountered in gastric
MALT lymphoma are gastro-esophageal reflux disease,
epigastric pain or discomfort, anorexia, weight loss, diarrhea,
hematemesis or occult gastrointestinal bleeding. Since it can
affect other organs symptoms such as malabsorption can be
present (if it affects the small bowel), epiphora, ocular mass,
cutaneous papules, plaques or nodules, enlarged lymph nodes.
Fewer than 5% of patients present systemic ‘B symptoms’ such
as fever, night sweats or weight loss (2,32).

PET-CT can be taken into consideration if there is a need
for targeted biopsies in high-grade histology (Table II). Bone
marrow aspirate is recommended in non-gastric EMZL when
local treatment is taken into consideration. Bone marrow biopsy
and aspirate should be performed to confirm early disease
lymphoma (2). Bone marrow involvement can be seen in 2-20%
of cases and these patients present a worse prognosis (1).

Upper gastrointestinal endoscopy with biopsy, tissue
histopathological analysis and immunohistochemistry remain
the gold standard in diagnosing MALT lymphomas. The
endoscopic view can show multiple mucosal sites as described
in 25-50% of cases. Macroscopically these lesions can be
heterogeneous: from single erosions to ulcerated or infiltrated
masses, singular mass or multiple masses (8). It is essential
to take multiple biopsies from each region of the stomach,

duodenum and gastro-esophageal junction and from any
abnormal mucosa. If there is suspicion of colonic MALT then
a colonoscopy is mandatory (1).

Microscopic features consist in typical centrocyte-like
marginal zone B-cells with small to medium-sized irregular
nuclei, moderately dispersed chromatin and pale-staining
cytoplasm. Immunohistochemistry should show positive
CD20 and negative CD5, CDI10, IgD, Cyclin D1. CD23 can be
positive or negative. PCR or FISH can show negative MYD88
mutation and t(11;18). Diagnosis and follow-up biopsies would
be evaluated by a hematopathologist (1).

The International Extranodal Lymphoma Study Group has
come up with a new prognostic index named MALT-IPI. It
consists of 3 clinical parameters: Age =70 years, Ann Arbor
stage III or IV and elevated LDH. It can distinguish 3 groups
of patients with low (no factors), intermediate (1 factor) and
high risk (over 2 factors) with survival rates of 70, 56 and 29%.
However, more studies are needed to validate the results (1).

Paris staging system is the most commonly used at the
moment since it can also predict the response to H. pylori
eradication, however, many guidelines use Lugano staging
system as shown in Table III (1,2).

5. Treatment in gastric MALT-lymphoma associated with
Helicobacter pylori

All MALT lymphomas should receive H. pylori eradication
treatment as a first-line treatment. In stage I-IIE Lugano clas-
sification a step-up approach is needed as seen in Table II.
Regional microbial ecology should be taken into consideration
when choosing eradication treatment. The most used eradica-
tion treatment for H. pylori remains: Amoxicillin 2 g/day,
Clarithromycin 1 g/day and Proton Pump Inhibitors (PPI) double
dose for 14 days, or in case of allergy to penicillin, metronidazole
500 mg tid as an alternative to amoxicillin (5). The outcome of
eradication therapy should be verified by non-invasive methods
at least 6 weeks after the treatment (urea breath test or stool
antigen test). Since clinical and endoscopic remission can be
achieved in a few weeks up to one year, if persistent microscopic
lymphoma is still present treatment should be initiated after
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Table III. Lugano and Paris staging system in gastric MALT lymphomas (1,2).

LUGANO staging system PARIS stage Tumor extension Treatment
Stage | T1m NO MO Mucosa
T1sm NO MO Submucosa H. pylori eradication therapy
T2 NO MO Muscularis propria <,
T3 NO MO Serosa § E 1
Stage 111 T1-3 N1 MO Perigastric lymph nodes E % Involved-site Radiotherapy
Stage 112 T1-3 N2 MO Distant regional nodes o g
Stage IIE T4 NO-2 MO Invasion of adjacent structures with z § l
or without abdominal lymph nodes 3,% e Systemic therapy
Stage IV T1-4 N3 MO Extra-abdominal lymph nodes H. pylori eradication therapy
T1-4 NO-3 M1 Distant GI sites involvement + Systemic therapy
T1-4 NO-3 M2 Non-GI sites involvement

“Treatment failure is assessed by serial endoscopic (plus biopsies) and systemic follow-up. MALT, mucosa-associated lymphoid tissue

lymphoma.

Table I'V. Histological response after eradication therapy in gastric MALT lymphoma (1).

Stage Stromal changes Lymphoid infiltrate Lympho-epithelial lesion
CR Normal/empty and/or fibrosis Absent or scattered plasma cells and small Absent
lymphoid cells in lamina propria
pMRD Empty and/or fibrosis Aggregates of lymphoid cells or lymphoid Absent
nodules in lamina propria/muscularis mucosa
and/or submucosa
rRD Focal empty LP and/or fibrosis Dense, diffuse or nodular lymphoid infiltrate Focal or absent
extended around glands in lamina propria
NC No changes Dense, diffuse or nodular lymphoid infiltrate Present

MALT, mucosa-associated lymphoid tissue lymphoma; CR, complete histological remission; pMRD, probable minimal residual disease; rRD,

responding residual disease; NC, no change; LP, lamina propria.

12 months (1,33). If triple therapy fails or in case of macrolide
allergy or previous exposure then bismuth quadruple therapy or
fluoroquinolone-containing triple or quadruple therapy (LOAD)
are recommended as the second line. If second-line treatment
fails, then cultures with susceptibility testing or even molecular
determination of genotype resistance should be performed.
In clarithromycin-resistant areas with >15% clarithromycin
resistance (Japan, Central and Southern countries of Europe)
bismuth-quadruple therapy is the first-line treatment. Bismuth
quadruple therapy consists in PPI (standard dose), bismuth
subcitrate (120-300 mg qid) or subsalicylate (300 mg qid),
tetracycline 500 mg qid and metronidazole 250-500 mg qid for
10-14 days. In areas with dual clarithromycin and metronidazole
resistance (China) bismuth quadruple therapy is recommended
as first-line. Also replacing clarithromycin with metronidazole
in the triple therapy can be considered in areas with high clar-
ithromycin resistance. Even though the cause of this resistance is
still unclear, a single point mutation usually in the RDXA gene)
in 1 or 4 positions of the bacterial 23S rDNA is thought to be the
main reason (5). Concomitant therapy consists in: Amoxicillin
2 g/day, Clarithromycin 1 g/day, Nitroimidazole 1 g/day and

PPI (standard dose). Sequential therapy (PPI and Amoxicillin
2 g/day for 5-7 days followed by PPI and Clarithromycin
1 g/day and Nitroimidazole 1 g/day for the following 5-7 days)
was taken into consideration, but not proven to have a greater
benefit than clarithromycin-based triple therapy and is more
complex leading to higher rates of drop-out (5,6). Hybrid
therapy represents a cross between sequential and concomitant
therapies consisting of PPI and Amoxicillin for 7 days followed
by PPI, amoxicillin, clarithromycin and nitroimidazole for the
following 7 days. Even though this therapy was not evaluated by
multiple randomized controlled trials, high cure rates in interna-
tional studies promote this antibiotic therapy (4,5,34). A second
line quadruple regimen LOAD (Levofloxacin 250 mg qid, PPI
double dose, Nitazoxanide 500 mg bid and doxycycline 100 mg
qid) for 14 days was proposed (5). Up to 20% of patients require
a second-line treatment to eradicate H. pylori (2,26).

Bearing in mind that the disease might act as multifocal
and that sometimes clear endoscopic lesions might not be
obvious, remission is considered only after 2 consecutive nega-
tive endoscopic and histological controls (at 1 and 3 months).
A good histological response to eradication therapy consists
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of the regression of the diffuse lymphoid infiltrate and of the
Iymphoepithelial lesions (5). The terminology in assessing
histological response after eradication therapy consists in: CR
(complete histological remission), pMRD (probable minimal
residual disease), rRD (responding residual disease), NC (no
change) and is detailed in Table II after GELA staging (Group
d'Etude des Lymphomes de I'Adulte) (Table IV) (1,2).

Prospective studies have shown that eradication therapy for
H. pylori was proven effective even in non-gastric EMLZ with
partial regression of the disease. However, further studies are
needed (2).

In patients who do not respond to antibiotic treatment, then
irradiation and even systemic oncological therapies are manda-
tory. Involved-site radiotherapy is preferred in the localized
disease that does not respond to antibiotics and in localized
relapsing disease: moderate use (24-30 Gy to the stomach and
perigastric nodes) over 3-4 weeks (1). Less than 5% of patients
treated with radiotherapy do not present CR (2). If systemic
treatment should be associated then chemo-immunotherapy
can be used (1).

Chemotherapy, immunotherapy or a combination of
these two are efficient in patients with symptomatic systemic
disease, contraindication to radiotherapy, failure after anti-
biotics or after local therapy (surgery or radiotherapy), overt
progression, deep invasion, bulky disease, impending organ
damage or even patient preference but always after eradication
therapy for H. pylori. Alkylating agents (cyclophosphamide or
chlorambucil) or purine nucleoside analogues (cladribine or
fludarabine) are efficient (1). In advanced disease rituximab
(anti-CD-20 monoclonal antibody) is the hallmark of treatment
with an overall and complete response rate of 77 and 46% (2,3).
Rituximab therapy is well tolerated, though HBs Ag and
anti-HBc antibodies should be tested first due to the risk of
HBV reactivation associated with rituximab. Remission was
more probable in MALT lymphoma confined to the submucosa
and in the distal stomach rather than proximal. However, there
are undergoing studies that show good promise in associating
rituximab and lenalidomide or rituximab and bendamustine.
Chlorambucil should not be used to consolidate treatment
after a good response to H. pylori eradication therapy. In
patients with very aggressive clinical course and suspected
histological transformation, the first option of treatment is
chemotherapy as mentioned in the guidelines for diffuse large
B-cell lymphoma (1,35). Moreover, the cell ration FOXP3*/CD*
T-cells and the absolute number of FOXP3* cells were proved
to be higher in responders to eradication therapy of H. pylori
rather than in non-responders (33,36,37). On the contrary,
over-expression of miR-142-5p (hematopoietic specific
micro-RNA) or miR-155 (potential oncogenic microRNA)
was correlated to a lower chance to respond to eradication
therapy (38,39). Experimental data suggest using vascular endo-
thelial growth factor (VEGF) as a targeted therapy for MALT
lymphoma, but further studies are needed (40). Studies are still
needed for ibrutinib and copanlisib (phosphoinositide 2-kinase
inhibitor) in patients with recurrence after one prior systemic
anti-CD20-based therapy. Enrolment in clinical trials should
be an option for patients not responding to treatment (1,41).

Surgical treatment is nowadays restricted to the manage-
ment of cases with complicated disease: Perforation or
bleeding that cannot be controlled endoscopically (1).
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In stage I, 75% of MALT lymphoma will achieve complete
remission, 25% of patients do not respond to H. pylori eradi-
cation treatment thus preventing treatment failure. In these
cases, genetic tests are in order since t(11;18) is commonly
associated. Studies have shown that even in H. pylori-negative
cases antibiotic treatment can be worthwhile since other
Helicobacter species can be involved in the pathogenesis.
However, if the treatment fails in these cases with no H. pylori
infection, specific anti-lymphoma treatment should be started
immediately and not wait 12 months. The option in this situ-
ation should be purine analogues or rituximab since there is
little to no response to alkylating agents (1).

6. Surveillance

Surveillance is done by systemic follow-up and endoscopy and
gastric biopsies to exclude persistent disease or early epithe-
lial changes leading to gastric carcinoma. GELA staging is
useful and standardized in the accurate follow-up of patients.
Endoscopy should be performed at 3 months after eradication
of H. pylori to observe CR and then twice per year for 2 years
and then every 12-18 months. Even though transient histo-
logical relapses can often be seen in endoscopy, the definition
of relapse should be made after sustained and progressive
histological modification (at 2 consecutive endoscopies). If
stable residual disease is seen then a watch-and-wait policy is
safe (1,2).

7. Conclusions

MALT lymphomas are associated in more than 90% of cases
with H. pylori infection. These bacteria induce the production
of lymphoid tissue into the stomach after antigenic stimulation
and lymphoepithelial lesions might occur leading to lymphoma
(low-grade at first, evolving to high-grade). H. pylori eradica-
tion therapy is mandatory in any case of MALT lymphoma:
as sole therapy in responsive localized disease or associated
with chemotherapy, radiotherapy or even surgery. In patients
that do not respond to triple therapy-genetic alterations might
be the cause: t(11;18). Due to the molecular, genetic and
biological impact of H. pylori, gastric MALT lymphoma could
be considered an infectious disease. Moreover, having discov-
ered different bacteria that are involved in the pathogenesis
of extragastric MALT lymphoma raises numerous questions
about the real impact of antibiotherapy in MALT lymphomas
therefore further extensive studies are needed. Even in this
remains a rare pathology more clinical trials are needed to
discover more curative molecules.
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