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Background

Radiotherapy is often used for treating patients with gastric mucosa-associated lymphoid
tissue (MALT) lymphomas who fail to respond to Helicobacter pylori eradication.

However, non-gastric intestinal MALT lymphoma is rare, and no standard therapeutic
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Methods

strategies have been established. This study was designed to assess the long-term prog-
nosis of non-gastric intestinal MALT lymphoma treated with radiotherapy and to compare
the outcomes with that of post-radiotherapy gastric MALT lymphoma.

The study included 34 patients with stage | EA gastrointestinal MALT lymphoma according
to the Ann Arbor classification who underwent definitive radiotherapy. The primary site
was the rectum in 3, the duodenum in 1, and the stomach in 30 patients. The radiotherapy
dose was 1.5-2.0 Gy (median, 1.5 Gy) and the total dose was 30-40 Gy (median, 30 Gy).
The clinical target volume (CTV) was defined as the volume of the entire organ with the
lymphoma. Adjacent lymph node areas were not routinely included in the CTV.

Results

Complete response (CR) was achieved in all patients. There were no local recurrences,
and two cases of recurrence were observed at other sites. The 5-year overall survival rates
for non-gastric and gastric MALT lymphomas were 100% and 94.7%, respectively, and
the 5-year disease-free survival rates were 100% and 95.7%, respectively. None of the
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patients died of the current illness.

Radiotherapy for non-gastric intestinal MALT lymphoma is expected to result in good local
control and long-term survival, similar to that for gastric MALT lymphoma.

Non-gastric intestinal MALT lymphoma, Gastric MALT lymphoma,
Radiotherapy, Survival, Local control

INTRODUCTION

The gastrointestinal tract is the most common extranodal
site of non-Hodgkin’s lymphoma (NHL). Primary gastro-
intestinal NHL is a rare disease accounting for 10-15% of
all NHLs and 30-40% of extranodal NHLs. The gastro-
intestinal tract may present with a diverse group of lymphoid
neoplasms, most of which are of B-cell lineage [1, 2]. Marginal
zone lymphoma (MZL) is an indolent, mature B-cell
neoplasm. Extranodal MZL of the mucosa-associated lym-
phoid tissue (MALT) type, in addition to nodal MZL and

splenic MZL, is a type of MZL recognized by the World
Health Organization (WHO) [3]. Due to the accumulation
of B-cells associated with chronic inflammation, MALT lym-
phoma develops in organs that normally lack lymphoid tissue
such as the stomach, lung, ocular adnexa, and salivary glands.
This chronic inflammation is attributable to either chronic
infection or autoimmune processes [4].

Non-gastric intestinal MALT lymphoma is a rare disease,
and in the absence of established standard treatment guide-
lines, radiotherapy (RT), chemotherapy, surgery, and im-
munotherapy have all been performed for management [5].

A systematic review revealed that 77.5% of 1408 stage
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I/II low-grade gastric MALT lymphoma patients treated with
Helicobacter pylori (H. pylori) eradication achieved com-
plete response (CR). Therefore, eradication of H. pylori is
now considered the first-line treatment for gastric MALT
lymphoma [6]. However, the standard treatment for residual
disease after eradication of A pylori has not been established,
and RT, chemotherapy, surgery, and endoscopic resection
have been performed [7].

Moderate-dose RT is an effective treatment for gastric
and non-gastric intestinal MALT lymphoma, with only mild
adverse events [8, 9]. However, the long-term prognosis after
RT is unclear due to limited published case reports [10, 11].

This study was therefore designed to assess the long-term
prognosis of non-gastric intestinal MALT lymphoma after
RT and to compare the outcomes with that of post-RT gastric
MALT lymphoma.

MATERIALS AND METHODS

Patient data collection

In this retrospective study, we reviewed the medical re-
cords of 36 patients who received definitive RT for primary
gastrointestinal MALT lymphoma between January 2000 and
March 2019 at the Yokohama City University Medical
Center. All patients had a confirmed histopathological diag-
nosis aided by necessary immunostaining for a panel of mark-
ers such as CD20, CD10, and CD79a. All patients had stage
I EA disease according to the Ann Arbor classification [12]
and stage I disease according to Lugano staging of primary
gastrointestinal malignant lymphomas [13].

Two patients with gastric MALT lymphoma received in-
duction chemotherapy before RT and were excluded from
the analysis. This was because the purpose of this study
was to compare the results of RT alone for non-gastric MALT
lymphoma with those for gastric MALT lymphoma.

Of the 34 patients, 3 had rectal, 1 had duodenal, and
30 had gastric MALT lymphoma. In general, the treatment
strategy followed the guidelines for MALT lymphoma [14, 15].

In all the cases of gastric MALT lymphoma, the presence
of H. pylori infection was assessed using multiple methods,
such as the urea breath test and the A. pylori antibody
test. Among the positive cases, only those that did not respond
to eradication therapy and had evidence of residual were
treated using RT.

The follow-up time was defined from the date of first
RT to the date of death or final confirmation of survival.
The median follow-up of the study cohort was 60.5 months
(range, 9-136 mo).

Gastrointestinal endoscopy and computed tomography
(CT) were performed for pretreatment staging in all patients.
18F-fluorodeoxy glucose- positron emission tomography
(FDG-PET) was also performed for staging in 24 patients.
Post treatment evaluations were performed every 3 to 6
months, and comprised provisional medical history and phys-
ical examination, laboratory tests, gastrointestinal endos-
copy, and CT or PET-CT. At each follow-up visit, treat-

ment-related toxicities were assessed and scored according
to the National Cancer Institute’s Common Terminology
Criteria for Adverse Events version 4.0.

This retrospective study protocol was approved by the
Medical Ethics Committee of the Yokohama City University
Medical Center (approval no: B170700047) and was con-
ducted in accordance with the ethical standards laid down
in the 1964 Declaration of Helsinki and its later amendments
or comparable ethical standards. All patients provided writ-
ten informed consent for treatment.

Radiotherapy technique

All patients received definitive RT. RT was delivered five
days per week at daily doses ranging from 1.5 to 2.0 Gy.
A total irradiation dose ranging from 30 to 40 Gy (median,
30 Gy) was used. All patients were treated with three-dimen-
sional conformal radiotherapy (3D-CRT). The gross tumor
volume (GTV) was defined as the volume corresponding
to the lymphoma lesion itself, and the clinical target volume
(CTV) was defined as the entire organ with the lymphoma.
Adjacent lymph node areas were not routinely included in
the CTV. The planning target volume (PTV) was set with
an appropriate margin on the CTV, and the irradiation field
was set with a leaf margin of 7 mm on the PTV. X-rays
at 15 MV were used for treatment. For patients treated after
2017, image-guided RT was performed daily.

During RT, for simulation and treatment, all patients were
immobilized in the supine position. For patients with gastric
MALT lymphoma, irradiation was performed after fasting
for at least 3 hours. Planning CT images were obtained using
a LightSpeed RT Scanner (GE Healthcare, Chicago, IL, USA)
with a 2.5-mm slice thickness under shallow breathing.
During planning for 3D-CRT, contouring of the GTV, CTV,
PTV, and organs at risk was performed by radiation
oncologists. Dose distributions were calculated using Pinnacle
3 software (Philips, Amsterdam, Netherlands).

Statistical analysis

The following definitions were used in this study: overall
survival (OS) was defined as the period from the first day
of RT to the day of death regardless of cause; disease-specific
survival was defined as the period from the first day of
RT to the day of death due to lymphoma; disease-free survival
(DFS) was defined as the period from the first day of RT
to the day when a recurrent lesion was confirmed locally
or at another site, or the day of death regardless of cause.

As non-gastric MALT lymphoma is a rare disease and
it was difficult to collect a sufficient number of cases for
statistical comparison with gastric MALT lymphoma, stat-
istical analysis between the two groups was not performed.
The Kaplan-Meier method was used to estimate the cumu-
lative incidence of disease recurrence and mortality rate
in the two groups. The JMP pro version 15.0 software package
(SAS Institute, Tokyo, Japan) was used to calculate the surviv-
al rate and create the Kaplan-Meier curve.
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RESULTS

Patient characteristics

This study included 16 men and 18 women, with a median
age of 66 years. The performance status of all patients was
0 at the start of RT. At the end of RT, all patients were
in complete remission. The detailed characteristics of the
two groups are presented in Table 1.

None of the patients with non-gastric intestinal MALT
lymphoma were infected with A. pylori. Of the 14 patients
with gastric MALT lymphoma who were infected with A.
pylori, first-line eradication treatment was successful in 4.
Of the remaining 10 patients, second-line eradication therapy
was successful in only 5. Several antibiotic regimens have
been used for eradication therapy, such as proton pump

Table 1. Patient characteristics.

inhibitors (PPIs) with clarithromycin and amoxicillin as
first-line eradication therapy, and PPI with metronidazole
and amoxicillin for second-line eradication therapy.
Twenty-six patients with gastric MALT lymphoma and 4
patients with non-gastric intestinal MALT lymphoma under-
went chromosomal analysis, but no characteristic t(11,18)
mutations were detected.

Comparison of the prognosis between non-gastric intestinal
MALT lymphoma and gastric MALT lymphoma

The 5-year OS rates were higher in the non-gastric in-
testinal MALT lymphoma group than in the gastric MALT
lymphoma group (100% vs. 94.7%, Fig. 1). No patients with
non-gastric intestinal MALT lymphoma relapsed or died dur-
ing the observation period. The 5-year DFS rate was higher
in the non-gastric intestinal MALT lymphoma group than

Non-gastric MALT lymphoma, N=4 (%)

Gastric MALT lymphoma, N=30 (%)

Sex

Male 2 (50) 14 (46.7)

Female 2 (50) 16 (53.3)
Age (yr)

Mean (range) 71 (38-89) 66 (31-82)
Abnormal uptake on FDG-PET

+ 3 (75) 10 (33.3)

- 1(25) 10 (33.3)

Not enforced 0 (0) 10 (33.3)
SUVmax

Mean (range) 5.3 (3.7-17.1) 6.0 (3.0-16.7)
H. pyloriinfection

+ 0 (0) 14 (46.7)

- 4 (100) 16 (53.3)
Total treatment period (days)

Mean (range) 28.5 (21-29) 29 (26-35)
Prescription dose (Gy)

Mean (range) 30 (30-30) 30 (30-40)
Fractionation dose (Gy)

Mean (range) 1.5 (1.5-2.0) 1.5 (1.5-2.0)
Hemoglobin (g/dL)

Mean (range) 11.3 (10.2-15.4) 13.2 (9.3-16.3)
Platelet (x10%/uL)

Mean (range) 23.6 (20.8-26.3) 23.0 (12.6-43.2)
Serum albumin (g/dL)

Mean (range) 4.6 (3.7-5.5) 4.5 (3.6-5.1)

Soluble IL2 receptor (U/mL)
Mean (range)

Immunoglobulin G (mg/dL)
Mean (range)

Immunoglobulin A (mg/dL)

433.4 (200-597.5)

1,333 (1,108-2,504)

316.2 (200-713.5)

1,380 (847-2,138)

Mean (range) 310 (157-367) 258 (107-396)
Immunoglobulin M (mg/dL)

Mean (range) 84 (20-99) 76 (38-275)
2-microglobulin (mg/L)

Mean (range) 1.87 (1.19-2.66) 1.45 (1.04-4.32)

Abbreviations: FDG-PET, 18F-fluorodeoxy glucose-positron emission tomography; H. Pylori, Helicobacter pylori; 112, interleukin 2; MALT,

mucosa-associated lymphoid tissue; SUV, standardized uptake value.
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in the gastric MALT lymphoma group (100% vs. 95.7%,
Fig. 2). There was no death of current illness in any of
the 34 patients.

Details of patient outcomes

There was no recurrence within the entire organ with
the lymphoma lesion and adjacent lymph node areas. Two
patients with gastric MALT lymphoma had recurrences out-
side the irradiation field. The details of the two patients
who relapsed are shown in Table 2. Of the two relapses,
one was MALT and the other was diffuse large B-cell lympho-
ma (DLBCL). One patient with DLBCL histology at the time
of recurrence died. However, the cause of death was respira-
tory failure.

No radiation-related grade 2 or higher adverse events were
noted, and no secondary radiation-induced carcinomas were
observed.

DISCUSSION

There is no universal standard treatment for gastro-
intestinal MALT lymphoma [5, 7]. The first choice for gastric

Non-gastric intestinal MALT (N=4)

1.0 \—‘

0.8

Gastric MALT (N=30)

0.6 1

0.4

Overall survival

0.2 1

0-0 T T T T T
0 20 40 60 80 100

Observation period (months)

120 140

Fig. 1. The Kaplan-Meier curves for overall survival of the 4 non-gastric

intestinal and 30 gastric MALT lymphoma patients.

Table 2. Details of cases with recurrence.

MALT lymphoma management is /. pylori eradication ther-
apy [14-16]. The significance of eradication therapy for
non-gastric intestinal MALT lymphomas is unclear, but there
have been reports that rectal MALT lymphomas were elimi-
nated following eradication therapy [17, 18]. The H. pylori
positivity rate among patients with gastric MALT lymphoma
in this study was lower than that in previous studies [19].
This was possibly because the patients included in this study
were only those who received RT after failure to achieve
CR by eradication therapy, and patients with CR after erad-
ication therapy were not included.

RT, chemotherapy, and surgery have been used for gastric
MALT lymphoma that does not respond to eradication ther-
apy or that recurs after eradication therapy [7]. RT, chemo-
therapy, surgery, and endoscopic resection have been used
for non-gastric intestinal MALT lymphoma [5, 10, 20, 21].
RT is an effective treatment method for gastric and non-gas-
tric intestinal MALT lymphoma with favorable outcomes,
with mild, tolerable adverse events reported. Prescription
doses, such as 30 Gy/20 Fr, 30 Gy/15 Fr, and 34 Gy/17
Fr, are frequently used for gastric and non-gastric intestinal
MALT lymphomas [8, 10, 22]. Recently, there have been
reports of low-dose RT using intensity-modulated radiation

Non-gastric intestinal MALT (N=4)

1.0

0.8 A

Gastric MALT (N=30)

0.6

0.4 1

Disease-free survival

0.2 1

0-0 T T T T T
0 20 40 60 80 100

Observation period (months)

120

Fig. 2. The Kaplan-Meier curves for disease-free survival of the 4
non-gastric intestinal and 30 gastric MALT lymphoma patients.

feljod Recurr-
Agel Primary Dose/  Total H, pylori Adjuvant Treat- Local Distant until Recurr- ence  Out Ob§erv- Cause
No. . . Fraction . .~ chemo- ment recurr- recurr- recurr- ence ation
sex site  fraction dose /infection . Path- come -, of death
therapy effect ence ence ence  site period
ology
(mo.)
1 65/F Stomach 1.5 20 30 + - CR - + 67  Lung MALT  Alive 136 -
2 72/M Stomach 1.5 20 30 - - CR - + 33 Rectum DLBCL Dead 75 Respir-
and atory
cecum failure

Abbreviations: CR, complete response; F, female; H. pylori, Helicobacter pylori; M, male; MALT, mucosa-associated lymphoid tissue.
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therapy (IMRT) [23]. Past reports of non-gastric intestinal
MALT lymphomas are limited and an appropriate prescribed
dose has not yet been established; however, higher doses
are more often used for rectal MALT lymphomas than gastric
MALT lymphomas [10]. Of the 30 gastric MALT lymphoma
patients included in our study, 29 received 30 Gy/20 Fr
and one received 40 Gy/20 Fr. Of the 4 non-gastric intestinal
MALT lymphoma patients included in our study, 3 received
30 Gy/20 Fr and 1 received 30 Gy/15 Fr. There was no
significant difference from the past studies. In our study,
local control within the irradiation field was achieved in
all patients, which is a good outcome as compared with
previous studies.

Several previous studies have evaluated the outcomes of
RT for extranodal MALT lymphomas. The 5- and 10-year
OS rates were 92-95% and 72-87%, respectively, and the
5- and 10-year DFS rates were 74-82% and 57-76%, re-
spectively [8, 24]. Data on the survival rate of gastrointestinal
MALT lymphoma alone are not available. These previous
studies suggested that non-gastric MALT lymphomas have
a poorer prognosis than gastric MALT lymphomas [8, 24].
On the other hand, in our study, none of the patients with
non-gastric intestinal MALT lymphoma developed re-
currence or died. Long-term recurrence-free cases have been
reported after RT for rectal and duodenal MALT lymphomas
[10, 11, 22]. Our study suggests that non-gastric intestinal
MALT lymphoma has a similar prognosis to gastric MALT
lymphoma. The results of this study, in which non-gastric
MALT lymphoma was treated using a total dose of 30 Gy,
are comparable or better than those of previous studies.
As 25 Gy is frequently used for orbital MALT lymphoma
[8] and the irradiation dose for gastric MALT lymphoma
can be low [23, 25], the irradiation dose to the duodenum
and rectum may be reduced.

As the irradiation dose for MALT lymphoma is approx-
imately 30 Gy to a maximum of 40 Gy, adverse events,
such as gastritis and enteritis, can be sufficiently controlled
[9]. However, MALT lymphoma often develops in young
people, and the risk of carcinogenesis cannot be ignored.
Although there are reports of cancer [24], no carcinogenic
cases were observed in our study. As the rectum is close
to the gonads, care must be exercised in preserving fertility
when RT is used for rectal MALT lymphoma. There have
been reports of pregnancy and birth following RT for rectal
MALT lymphoma [26], and it is possible to achieve both
a cure and preservation of fertility by devising irradiation
techniques.

To the best of our knowledge, this is the first study to
compare the prognosis of radiotherapy for gastric and
non-gastric intestinal MALT lymphomas and to demonstrate
that the prognosis of non-gastric intestinal MALT lymphoma
is not inferior. Although there are limitations due to the
small cohort size and observational study design conducted
at a single center, the current study suggests that RT for
non-gastric intestinal MALT lymphoma results in long-term
relapse-free survival. As non-gastric intestinal MALT lym-
phoma is a rare disease, it is difficult to match the number

of cases of gastric MALT lymphoma for statistical analysis
and prospective trials may be difficult; therefore, additional
studies, such as interventional clinical trials, are necessary
for conclusive results.

RT for non-gastric MALT lymphoma provided good local
control and long-term survival outcomes, similar to those
for post-RT gastric MALT lymphoma. A total irradiation
dose of 30 Gy is sufficient for both gastric and non-gastric
intestinal MALT lymphomas.
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