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An explorative study evaluates the effi-
cacy of Helicobacter pylori (HP) eradica-
tion (HPE) therapy on early-stage gastric
diffuse large B-cell lymphomas (DLBCLs)
without features of mucosa-associated
lymphoid tissue (MALT), the pure (de
novo) DLBCLs, in comparison with its
efficacy on high-grade transformed gas-
tric MALT lymphomas, the DLBCL(MALT).
In total, 50 patients of stage IE/IIE1 HP-
positive gastric DLBCLs with frontline
HPE treatment were included. HP infec-

tion was successfully eradicated in
100% (16/16) of the pure (de novo) DLBCL
patients and 94.1% (32/34) of the
DLBCL(MALT) patients. In total, 68.8%
(11/16) of pure (de novo) DLBCL patients
and 56.3% (18/32) of DLBCL(MALT) pa-
tients achieved complete pathologic re-
mission (pCR) after HPE therapy. The
median time to pCR was 2.1 months
(95% confidence interval, 0.6%-3.7%) for
pure (de novo) DLBCLs and 5.0 months
(95% confidence interval, 2.8%-7.5%;

P � .024) for DLBCL(MALT). At a median
follow-up of 7.7 years, all patients with
pCR after HPE therapy were alive and free
of lymphomas, except for one patient
with pure (de novo) DLBCL who died of
lung cancer. Similar to DLBCL(MALT),
a substantial portion of early-stage HP-
positive gastric pure (de novo) DLBCLs
remains HP-dependent and responds to
antibiotic treatment. Prospective studies
to validate the findings are warranted.
(Blood. 2012;119(21):4838-4844)
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3. Describe long-term outcomes of HPE in patients with early-stage HP-positive gastric DLBCL.
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Introduction

Diffuse large B-cell lymphoma (DLBCL) of the stomach is a
heterogeneous disease entity that includes lymphomas with and

without features of mucosa-associated lymphoid tissue (MALT)
lymphoma in the classification of World Health Organization
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(WHO).1-3 The main reason to include high-grade transformed
MALT lymphoma into the category of DLBCL and renamed as
DLBCL with features of MALT lymphoma, DLBCL(MALT), in
WHO classification was based on earlier preclinical and clinical
observations suggesting high-grade transformed MALT lympho-
mas were usually Helicobacter pylori (HP)–independent and no
longer responded to antibiotics as their low-grade counterpart
did.1,4-6 However, we and other investigators have recently
shown that certain proportion of early-stage HP-positive gastric
DLBCL(MALT) could achieve long-term complete pathologic
remission (pCR) after frontline HP eradication (HPE) therapy.7-10

In 1988, Issacson et al11 proposed a new classification for gut
lymphoma in which DLBCLs of the gastrointestinal tract would
include high-grade transformed MALT lymphoma without a low-
grade component or de novo DLBCL of peripheral lymph nodal
equivalent. Maybe because of the recommendation of WHO
advisory committee that suggested all gastric DLBCL, no matter
originating from high-grade transformed MALT lymphoma or de
novo, should be treated with aggressive chemotherapy and there is
no marker to differentiate the origin of pure (de novo) DLBCL in
current clinical practice, larger series investigating the therapeutic
efficacy of frontline antibiotics in gastric pure (de novo) DLBCL
are seldom reported.

With laser capture microdissection followed by IgH rearrange-
ment analysis, we further demonstrated that large cell and
MALT lymphoma components in HP-independent gastric
DLBCL(MALT) might be different in clonality and respond
differently to antibiotic treatment.12 Of the 2 different clones in one
particular patient, his DLBCL remitted completely, but the MALT
component remained unresolved after HPE therapy.12 The finding
suggests some HP-positive pure (de novo) DLBCL (without
features of MALT lymphoma or of same clonality) may remain
HP-dependent and respond to antibiotics, in accordance with
several recent anecdotal case reports showing HPE treatment could
result in pCR of early-stage gastric pure (de novo) DLBCLs.13-15

In 2001, we reported the efficacy of antibiotics in treating
16 patients with newly diagnosed stage IE gastric high-grade
MALT lymphoma, DLBCL(MALT), associated with HP infection,7

and antibiotics have became a frontline treatment for localized
(stage IE/IIE1) HP-positive gastric DLBCL(MALT) in our institu-
tions.8 Antibiotics also have been prescribed for patients with
localized HP-positive gastric pure (de novo) DLBCL who decided
to take a brief trial of antibiotics after fully informed about the pros
and cons of antibiotic therapy and chemotherapy. Patients have
been protected from nonsupervised lymphoma progression by a
relatively intensive endoscopy follow-up schedule.7,8,10

Here, we report the results of a retrospective study evaluating
the efficacies of HPE therapy on stage IE/IIE1 HP-positive, pure
(de novo) DLBCLs of the stomach in comparison with that on
DLBCL(MALT) in a multicenter, prospective study.

Methods

Patients, histologic diagnosis, and study design

In 2001, we reported the results of a multicenter, prospective study on
16 patients with newly diagnosed stage IE gastric HP-positive high-grade
transformed MALT lymphoma, DLBCL(MALT), treated with antibiotics
alone.7 Since then, the prospective trial for gastric DLBCL(MALT) has
remained open for patient enrollment.8 We also prescribed antibiotics in
National Taiwan University Hospital for patients with localized HP-positive
gastric pure (de novo) DLBCL who decided to take a brief trial of HPE

therapy after fully informed about the pros and cons of antibiotic therapy
and chemotherapy.

We retrospectively reviewed the medical and pathologic records of
National Taiwan University Hospital. Between June 2002 and June
2009, patients with newly diagnosed primary DLBCL of the stomach were
identified, and their histologic sections of initial gastric biopsy specimens
were carefully reviewed by 2 independent, experienced hematopathologists
to ensure the diagnosis of DLBCL and to reassess the presence or absence
of MALT lymphoma component. Of each patient, histologic sections of a
minimum of 6 endoscopic biopsies from the tumor lesions should be
available, in accordance with the literature or the European Gastrointestinal
Lymphoma Study Group consensus.16-19

Diagnosis of DLBCL was based on the criteria of WHO classification as
hematologic malignancies that manifest as compact clusters, confluent
aggregates, or sheets of large lymphoma cells with distinctive nucleoli.1-3

Tumors without histologic evidence of MALT lymphoma, meaning dense
infiltration of centrocyte-like cells in the lamina propria and typical
lymphoepithelial lesions, were classified as pure (de novo) DLBCL.1,3,20,21

Those with histologic evidence of MALT were classified as DLBCL-
(MALT).20,21 All specimens also had immunohistochemical staining of
CD20, CD5, CD3, and CD43 and additional study with anti-cytokeratin
(1:50, clone AE1/AE3; Ylem) to identify lymphoepithelial lesions in the
context of the minimal MALT lymphoma components in DLBCL.22 This
explorative study has been approved by the Institutional Review Board of
National Taiwan University Hospital.

HPE therapy

The presence of an HP infection was confirmed at baseline for each case by
positive results of at least one of these tests: histologic examination, rapid
urease test, bacterial culture, urea breath test, and serology.19,23,24 The HPE
regimen was 500 mg of amoxicillin and 250 mg metronidazole 4 times
daily, with either 120 mg of bismuth subcitrate 4 times daily or 20 mg
omeprazole twice daily for 4 weeks.7,8 After March 1996, the HPE regimen
was changed to 500 mg amoxicillin 4 times daily, 500 mg clarithromycin
twice daily plus 20 mg of omeprazole twice daily for 2 weeks.7,8,25

Clinical and histologic evaluations

Staging workups included a detailed physical examination, inspection of
Waldeyer ring, computed tomography (CT) of the chest and abdomen, and
bone marrow aspiration and biopsy.19 Tumors were staged based on
CT findings and a complimentary endoscopic ultrasonography examination
that evaluated the depth of tumor infiltration and the status of perigastric
lymph nodes according to Musshoff modification of the Ann Arbor staging
system in which stage IE tumors are confined to the wall of the stomach and
stage IIE1 tumors have perigastric lymph node involvement. Gastric wall
involvement was mainly evaluated by endoscopic ultrasonography.

Patients were scheduled for the first follow-up upper gastrointestinal
endoscopic examination 4 to 6 weeks after completing antibiotic therapy,
which was repeated every 6 to 8 weeks until pCR was achieved or until
treatment failed. At each endoscopic examination, 4 to 6 biopsy specimens
from the antrum and body of the stomach were evaluated for HP infection,
and a minimum of 6 biopsy samples from each of the tumors and suspicious
areas were histologically evaluated.19 HP infection status was determined
by histologic examination, biopsy urease test, bacterial culture, urease
breath test, or a combination. Histologic features were evaluated using the
scoring system for MALT lymphoma of Wotherspoon et al.26 The propor-
tion of large cells was evaluated. The status of pCR was defined as a
Wotherspoon score of 2 or less on every histologic section of the biopsy
specimens, and partial pathologic remission was defined as the presence of
lesions with Wotherspoon score of 3 and no lesions with scores of 4 or 5 on
any histologic section of biopsy specimens. Pathologic remission was
confirmed by a second biopsy within 3 months. Patients with pCR had an
endoscopic examination of the stomach and CT of the abdomen every 3 to
6 months for the first 12 months and every 6 to 12 months thereafter.
Treatment failure, or progressive disease, was defined as grossly progres-
sive disease on follow-up endoscopic examination or grossly stable but with
the presence of a persistent or increasing proportion of large cells on
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microscopic examination and was referred immediately for systemic
chemotherapy.

Statistical analysis

Discrete variables were compared by the �2 test, Fisher exact test, Student
t test, or 1-way ANOVA. Analysis was conducted using the follow-up data
available on December 31, 2010. Overall survival was calculated from the
date of initial treatment to the date of death because of any cause. Survival
was estimated by the Kaplan-Meier method and compared by log-rank test.
Differences between the results of the comparative tests were considered
statistically significant if the 2-sided P value was less than .05.

Results

Clinicopathologic features

Between June 2002 and June 2009, 104 patients with newly
diagnosed primary gastric DLBCL were identified. The final
histologic diagnosis was pure (de novo) DLBCL in 77 patients and
DLBCL(MALT) in 27 patients. Of those with pure (de novo)
DLBCL patients, 46 (59.7%) were of stage IE or IIE1 (localized
diseases), and 31 (40.3%) were of stage IIE2 or beyond (dissemi-
nated disease). Sixteen of the 46 (34.8%) patients with stage IE or
IIE1 gastric pure (de novo) DLBCL and having received frontline
antibiotics therapy were included into the study (Table 1). The
remaining 30 (65.2%) patients with stage IE or IIE1 gastric pure
(de novo) DLBCL who received systemic frontline chemotherapy
as well as the 34 accruals who participated in our multicenter,

prospective trial for DLBCL(MALT) between June 1995 and June
2009 were included to serve as control (Table 1). Twenty-four
patients of the latter group had been presented in our previous
extension report.8 The demography of the 3 groups of patients was
listed against their histologic diagnosis and frontline treatment in
Table 1, showing no statistically significant differences in age, sex,
endoscopic appearance, lesion site, and depth of tumor infiltration
among these 3 groups.

Tumor response to HPE therapy

Eradication of HP infection, defined as negative results of biopsy
urease test, histology, and urease breath test (only performed after
2006) was achieved in 94.1% (32/34) of patients with DLBCL-
(MALT) and in all 100% (16/16) of patients with pure (de novo)
DLBCL.

The pCR rate after antibiotic therapy was 58.0% (29/50; 95%
confidence interval [CI], 43.8%-72.2%). Of the 48 HP-eradicated
patients, the pCR rate was 68.8% (11/16; 95% CI, 43.2%-94.3%)
for pure (de novo) DLBCL (Figure 1 and supplemental Figure 1,
available on the Blood Web site; see the Supplemental Materials
link at the top of the online article) and 56.3% (18/32; 95% CI,
38.8%-74.4%) for DLBCL(MALT) (P � .404, �2 test; Table 2).

The median time to pCR after completion of HPE was
2.1 months (95% CI, 0.6%-3.7%) and 5.0 months (95% CI,
2.8%-7.5%) for pure (de novo) DLBCL and DLBCL(MALT),
respectively (P � .024, log-rank test; Figure 2). The pCR rate of
the 43 patients with known depth of invasion at baseline was 86.7%
(13/15) for tumors limited to mucosa and submucosa and 39.3%

Table 1. Clinicopathologic characteristics of patients with early-stage, gastric DLBCL with and without histologic evidence of MALT origin

Frontline treatment

Pure (de novo) DLBCL DLBCL(MALT)

P *Chemotherapy, n � 30 Antibiotics, n � 16 Antibiotics, n � 34

Clinicopathologic characteristics

Median age, y (range) 65 (20-87) 63 (34-88) 55 (35-83) .283†

Sex, male/female 16/14 6/10 12/22 .312‡

Stage .022‡

IE, n (%) 19 (63.3) 9 (56.3) 30 (88.3)

IIE1, n (%) 11 (36.7) 7 (43.8) 4 (11.7)

Endoscopic features, n (%) .537§

Gastritis-like or multiple erosion on

infiltrative mucosa

7 (23.3) 3 (18.8) 11 (32.4)

Ulceration or ulcerated mass 18 (60.0) 11 (68.8) 18 (52.9)

Erosions on giant nodular folds 3 (10.0) 1 (6.3) 3 (8.8)

Mixed 2 (6.7) 1 (6.3) 2 (5.9)

Location of tumor(s), n (%) .790§

Antrum 12 (40.6) 6 (37.5) 10 (29.4)

Angularis 1 (3.3) 0 (0) 3 (8.8)

Middle body, lower body, or both 7 (23.3) 5 (31.3) 8 (23.5)

Upper body, fundus, or both 3 (10.0) 1 (6.3) 3 (8.8)

� 2 components 7 (23.3) 4 (25.0) 10 (29.4)

Depth of gastric wall involvement, n (%)� .831‡

Submucosa or above 9/22 (40.9) 5/16 (31.2) 10/27 (37.0)

Muscularis propria or beyond 13/22 (59.1) 11/16 (68.8) 17/27 (63.0)

Initial pathologic features, n (%)

DLBCL without MALT lymphoma 30 (100) 16 (100)

MALT lymphoma with foci of large-cell aggregations 19 (55.9)

DLBCL with foci of CCL, LEL, or both 15 (44.1)

LEL indicates lymphoepithelial lesions.
*Comparison of discrete variables between pure (de novo) DLBCL and DLBCL(MALT).
†P values (2-sided) were calculated using the Student t test.
‡P values (2-sided) were calculated using the Fisher exact test.
§P values (2-sided) were calculated using 1-way ANOVA.
�Gastric wall involvement was evaluated in 65 patients in total. Evaluation was by endoscopic ultrasonography in 64 patients and by histologic examination of surgical

specimen in one gastric DLBCL(MALT) patient.
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(11/28) for those extending into muscularis propria or beyond
(P � .003, �2 test; Table 2 and Figure 3). Among patients with HP
eradicated by antibiotics, the pCR rate of pure (de novo) DLBCL
limited to mucosa and submucosa and extended into the muscularis
propria or beyond was 100% (5/5) and 54.5% (6/11), respectively
(P � .119, Fisher exact test), whereas that of DLBCL(MALT)
was 80% (8/10) and 29.4% (5/17), respectively (P � .018, Fisher
exact test).

Follow-up and chemotherapy for patients with and without
frontline antibiotic therapy

As of December 2010, the median follow-up time for patients with
pure (de novo) DLBCL was 3.9 years (95% CI, 3.7%-4.1%) and
10.8 years (95% CI, 8.9%-12.7%) for DLBCL(MALT). The differ-
ent time periods, ie 2002 to 2009 for pure (de novo) DLBCL versus
1995 to 2009 for DLBCL(MALT), during which antibiotic or
chemotherapy treatment was used for each disease category caused

the discrepancy of follow-up time. Of the 50 patients who had
frontline antibiotic treatment, all 29 complete responders remained
lymphoma-free and alive, except for one patient who died of
second primary non–small cell lung cancer 3.6 years after the
diagnosis of gastric pure (de novo) DLBCL. All of the other
21 patients without pCR after antibiotics, including 5 pure
(de novo) DLBCL patients and 16 DLBCL(MALT) patients, were
immediately referred to have standard systemic chemotherapy at
time of antibiotic failure. The chemotherapy regimens for all
3 groups of patients were similar and mainly consisted of cyclophos-
phamide, doxorubicin or epirubicin, vincristine, and prednisolone
with or without rituximab. The pCR rate after systemic chemo-
therapy was 100% (5/5) and 93.8% (15/16) for antibiotic-failure
pure (de novo) DLBCL patients and DLBCL(MALT) patients,
respectively, and 86.7% (26/30) for frontline chemotherapy-treated
pure (de novo) DLBCL patients. Two DLBCL(MALT) patients
who achieved pCR after chemotherapy died because of pneumonia

Figure 1. Endoscopic and histologic features of a representative gastric pure (de novo) DLBCL responsive to HPE therapy. Before treatment, multiple
irregular-shaped ulcers with residual nodular mucosa at the entire gastric body (A) and diffuse large cells infiltrate in the lamina propria in histology (B-C; H&E, �400 and
�1000, respectively). Six weeks after HP eradication, complete regression of all diffuse ulcerations with hyperemic and atrophic mucosa at the entire gastric body (D) and
biopsy showed prominent eosinophils with scatter small lymphoid cells infiltrate in the lamina propria (E-F). Neither large cells nor features of MALT lymphoma were seen
(H&E, �400 and �1000, respectively). Six months after HP eradication, nearly normal-appearing mucosa with some wide-based whitish scar at the body of the stomach
(G) and biopsy shows scatter small lymphocytes infiltrate only the lamina propria (H-I; H&E, �100 and �400, respectively). All slides were observed with light microscopy. An
Olympus BX60 microscope equipped with 10�/0.40, 40�/0.95, and 100�/1.35 objective lenses (Olympus) was used to visualize images. Pictures were taken with an Olympus
DP70 camera, and Adobe Photoshop 6.0 was used to enlarge the images to their present magnification levels (Adobe Systems).
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at the age of 75 years for one patient and hepatitis B reactivation–
associated fulminant hepatitis in the other patient. The remaining
chemotherapy nonresponding patients, including one DLBCL-
(MALT) patient and 4 pure (de novo) DLBCL patients, died of
disease progression. The Kaplan-Meier analysis estimated 5-year
overall survival rate was 88.9% and 78.3% for patients with pure
(de novo) DLBCL receiving frontline antibiotics and chemo-
therapy, respectively (P � .551, log-rank test) and 94.1% for
DLBCL(MALT) patients (Figure 4).

Discussion

Our study has shown that a substantial portion of patients with
localized, HP-positive gastric pure (de novo) DLBCL achieved

durable pCR after HPE therapy, an important observation that
strongly supports previous anecdotal case reports that suggested
that some HP-positive gastric pure (de novo) DLBCL may remain
HP-dependent.13-15 We found that pure (de novo) DLBCL re-
sponded to HPE therapy more rapidly than DLBCL(MALT).
Patients with gastric DLBCL(MALT) had a faster response from
high-grade components to HPE therapy than low-grade compo-
nents (data not shown). Our findings agree with a recent review of
HPE treatment for primary high-grade gastric lymphoma that
found 2 months was the median time to pCR for responders.27

In contrast, considering that DLBCL can be rapid-growing, our
patients whose tumors showed stable disease or progression in the
first follow-up endoscopic examination were immediately referred
for conventional rituximab-based immunochemotherapy.28-30 All
5 patients with HP-independent pure (de novo) DLBCL achieved

Table 2. Results of HPE therapy in HP-positive, early-stage gastric DLBCL with and without histologic evidence of MALT origin

Clinicopathologic characteristic Pure (de novo) DLBCL DLBCL(MALT) P*

No. of patients 16 34

HPE rate, % 100 (16/16) 94.1 (32/34) 1.000†

pCR rate

All evaluable patients, % 68.8 (11/16) 52.9 (18/34) .365†

HP-eradicated patients 68.8 (11/16) 56.3 (18/32) .404†

HP-persistent patients 0 (0/0) 0 (0/2)

Depth of gastric wall involvement

Submucosa or above, % 100 (5/5) 80 (8/10) .524‡

Muscularis propria or beyond, % 54.5 (6/11) 29.4 (5/17) .248‡

Time to pCR§

Median (95% CI), mo 2.1 (0.6-3.7) 5.0 (2.8-7.5) .024�

Follow-up time of complete responders¶

Median (95% CI), y 3.5 (0.7-6.3) 11.1 (7.8-14.4)

Relapse rate, %¶ 0 (0/0) 0 (0/0)

*Comparison of discrete variables between pure (de novo) DLBCL and subtotal of DLBCL(MALT).
†P values (2-sided) were calculated using the �2 test.
‡P values (2-sided) were calculated using the Fisher exact test.
§Only patients with successful HPE therapy were included.
�P values (2-sided) were calculated using Kaplan-Meier analysis with log-rank test.
¶For complete responders only; analysis to compare the difference between pure (de novo) DLBCL and DLBCL(MALT) was not made because it was caused by timing of

patient accrual but not treatment efficacy.

Figure 2. Time to pCR of HP-eradicated patients. Time
was calculated from the completion of antibiotic treat-
ment to first evidence of pCR by Kaplan-Meier analysis
(pure [de novo] DLBCL vs DLBCL[MALT]; P � .024,
2-sided, log-rank test).
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pCR after systemic chemotherapy, and they remained alive and
recurrence-free at this report. Despite the excellent clinical out-
comes of localized gastric pure (de novo) DLBCL after conven-
tional chemotherapy, we advocate the importance of further
exploration on the use of antibiotics as one of the frontline
treatment options for HP-positive, early-stage gastric pure
(de novo) DLBCL based on the following reasons: (1) eradication
of HP can achieve drastic and durable pCR in HP-dependent
DLBCL, (2) antibiotic therapy is well tolerated and associated with
excellent life quality, and (3) HP-independent tumors can be
effectively salvaged with systemic chemotherapy.31,32

In accordance with the results of previous reports, our study
suggests that depth of tumor invasion is a significant predictor for
the response of gastric DLBCL(MALT) to antibiotic treatment.33-36

Although the difference in pure (de novo) DLBCL did not reach
statistic significance, it is most likely that this result was simply
because of the limited number of patients in the current study. This
issue can only be clarified by large-scale prospective studies.

In the current study, we have not only confirmed our previous
hypothesis that the extent of large-cell transformation does not
affect the response of early-stage DLBCL(MALT) to antibiotics
but also further extended the hypothesis to cover gastric DLBCL
without MALT features.7,8,37 Although the differential diagnosis
between DLBCL(MALT) and pure (de novo) DLBCL cannot be
absolutely accurate, the distinction between them may not be that
important in making a treatment decision as both of them respond
to antibiotics. Moreover, recent lines of evidence indicate that
genetic aberrations in the large-cell components of gastric DLBCL-
(MALT) overlap with those of gastric pure (de novo) DLBCL,
including frequent gains on chromosome arm 11q and losses on
6q,38,39 and the results of molecular studies have suggested that
gastric DLBCL may be blastic variants of marginal zone lym-
phoma.40 Our results may be considered as a clinical evidence to
support the hypothesis that will further blur the distinction between
the 2 disease categories. But in clinical practice, it cannot be
overemphasized that patients diagnosed as pure (de novo) DLBCL
by endoscopic biopsy can still be cured by simple antibiotics
because such potentially aggressive tumors may progress rapidly
once refractory to antibiotics treatment and require aggressive
immunochemotherapy.

Our findings indicate that the therapeutic efficacy of HPE for
stage IE/IIE1 gastric pure (de novo) DLBCL is comparable to those
for stage IE/IIE1 gastric DLBCL(MALT). However, our present
study is a retrospective, explorative study that is not providing
definitive conclusions about the use of antibiotics as the sole
frontline therapy for early-stage gastric pure (de novo) DLBCL.
These findings should be taken as investigational until validated by
prospective studies.
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Figure 3. Correlation of depth of gastric wall involvement and tumor response
to HPE therapy. The number of cases of gastric pure (de novo) DLBCL and
DLBCL(MALT) with available clinical staging (mucosa or submucosa invasion vs
muscularlis, serosa, or perigastric lymph node involvement) in individual subgroups is
indicated at the top of the corresponding histogram.

Figure 4. Overall survival of early-stage gastric pure (de novo) DLBCL patients
receiving frontline antibiotics and chemotherapy, and gastric DLBCL(MALT)
patients receiving frontline antibiotics. Overall survival was calculated from the
date of initial treatment to the date of death because of any cause by Kaplan-Meier
analysis (antibiotic-treated pure [de novo] DLBCL vs DLBCL[MALT]; P � .882,
2-sided, log-rank test; pure [de novo] DLBCL with antibiotics vs chemotherapy;
P � .551, 2-sided, log-rank test). HPE indicates HPE therapy as a frontline treatment;
and CT, chemotherapy as a frontline treatment.

HPE THERAPY IN GASTRIC DLBCL 4843BLOOD, 24 MAY 2012 � VOLUME 119, NUMBER 21

For personal use only.on March 7, 2018. by guest  www.bloodjournal.orgFrom 

http://www.bloodjournal.org/
http://www.bloodjournal.org/site/subscriptions/ToS.xhtml


References

1. Jaffe ES, Harris NL, Stein H, Vardiman JW. World
Health Organization Classification of Tumours.
Pathology and Genetics of Tumours of Haemato-
poietic and Lymphoid Tissues. Lyon, France:
IARC Press; 2001.

2. Jaffe ES, Harris NL, Stein H, Isaacson PG. Clas-
sification of lymphoid neoplasms: the microscope
as a tool for disease discovery. Blood. 2008;
112(12):4384-4399.

3. Isaacson PG, Du MQ. Gastrointestinal lym-
phoma: where morphology meets molecular biol-
ogy. J Pathol. 2005;205(2):255-274.

4. Hussell T, Isaacson PG, Crabtree JE, Spencer J.
The response of cells from low-grade B-cell gas-
tric lymphoma of mucosa-associated lymphoid
tissue to Helicobacter pylori. Lancet. 1993;
342(8871):571-574.

5. Neubauer A, Thiede C, Morgner A, et al. Cure of
Helicobacter pylori infection and duration of re-
mission of low-grade gastric mucosa-associated
lymphoid tissue lymphoma. J Natl Cancer Inst.
1997;89(18):1350-1355.

6. Zucca E, Dreyling M; ESMO Guidelines Working
Group. Gastric marginal zone lymphoma of MALT
type: ESMO Clinical Practice Guidelines for diag-
nosis, treatment and follow-up. Ann Oncol. 2010;
21(suppl 5):175-176.

7. Chen LT, Lin JT, Shyu RY, et al. Prospective study
of Helicobacter pylori eradication therapy in stage
I(E) high-grade mucosa-associated lymphoid tis-
sue lymphoma of the stomach. J Clin Oncol.
2001;19(22):4245-4251.

8. Chen LT, Lin JT, Tai JJ, et al. Long-term results of
anti-Helicobacter pylori therapy in early-stage
gastric high-grade transformed MALT lymphoma.
J Natl Cancer Inst. 2005;97(18):1345-1353.

9. Nakamura S, Matsumoto T, Suekane H, et al.
Predictive value of endoscopic ultrasonography
for regression of gastric low grade and high grade
MALT lymphomas after eradication of Helicobac-
ter pylori. Gut. 2001;48(4):454-460.

10. Morgner A, Miehlke S, Fischbach W, et al. Com-
plete remission of primary high-grade B-cell gas-
tric lymphoma after cure of Helicobacter pylori
infection. J Clin Oncol. 2001;19(7):2041-2048.

11. Isaacson PG, Spencer J, Wright DH. Classifying
primary gut lymphomas. Lancet. 1988;2(8620):
1148-1149.

12. Kuo SH, Chen LT, Wu MS, et al. Differential re-
sponse to H. pylori eradication therapy of co-
existing diffuse large B-cell lymphoma and MALT
lymphoma of stomach-significance of tumour cell
clonality and BCL10 expression. J Pathol. 2007;
211(3):296-304.

13. Salam I, Durai D, Murphy JK, Sundaram B. Re-
gression of primary high-grade gastric B-cell lym-
phoma following Helicobacter pylori eradication.
Eur J Gastroenterol Hepatol. 2001;13(11):1375-
1378.

14. Sugimoto M, Kajimura M, Sato Y, Hanai H,
Kaneko E, Kobayashi H. Regression of primary
gastric diffuse large B-cell lymphoma after eradi-

cation of Helicobacter pylori. Gastrointest En-
dosc. 2001;54(5):643-645.

15. Alsolaiman MM, Bakis G, Nazeer T, MacDermott
RP, Balint JA. Five years of complete remission of
gastric diffuse large B cell lymphoma after eradi-
cation of Helicobacter pylori infection. Gut. 2003;
52(4):507-509.

16. Boot H, de Jong D. Diagnosis, treatment deci-
sions, and follow-up in primary gastric lymphoma.
Gut. 2002;51(5):621-622.

17. Fischbach W. Gastric mucosa-associated lym-
phoid tissue lymphoma: a challenge for endos-
copy. Gastrointest Endosc. 2008;68(4):632-634.

18. Boot H. Diagnosis and staging in gastrointestinal
lymphoma. Best Pract Res Clin Gastroenterol.
2010;24(1):3-12.

19. Ruskoné-Fourmestraux A, Fischbach W, Aleman
BM, et al. EGILS group. EGILS consensus report.
Gastric extranodal marginal zone B-cell lym-
phoma of MALT. Gut. 2011;60(6):747-758.

20. Chan JK, Ng CS, Isaacson PG. Relationship
between high-grade lymphoma and low-grade
B-cell mucosa-associated lymphoid tissue lym-
phoma (MALToma) of the stomach. Am J Pathol.
1990;136(5):1153-1164.

21. de Jong D, Boot H, van Heerde P, Hart GA, Taal BG.
Histological grading in gastric lymphoma: pre-
treatment criteria and clinical relevance. Gastro-
enterology. 1997;112(5):1466-1474.

22. Kuo SH, Yeh PY, Chen LT, et al. Overexpression
of B cell-activating factor of TNF family (BAFF) is
associated with Helicobacter pylori-independent
growth of gastric diffuse large B-cell lymphoma
with histologic evidence of MALT lymphoma.
Blood. 2008;112(7):2927-2934.

23. Malfertheiner P, Megraud F, O’Morain C, et al.
Current concepts in the management of Helico-
bacter pylori infection: the Maastricht III Consen-
sus Report. Gut. 2007;56(6):772-781.

24. Chey WD, Wong BC. Practice Parameters Com-
mittee of the American College of Gastroenterol-
ogy. American College of Gastroenterology
guideline on the management of Helicobacter
pylori infection. Am J Gastroenterol. 2007;
102(8):1808-1825.

25. Du MQ, Isaccson PG. Gastric MALT lymphoma:
from aetiology to treatment. Lancet Oncol. 2002;
3(2):97-104.

26. Wotherspoon AC, Doglioni C, Diss TC, et al. Re-
gression of primary low-grade B-cell gastric lym-
phoma of mucosa-associated lymphoid tissue
type after eradication of Helicobacter pylori. Lan-
cet. 1993;342(8871):575-577.

27. Cavanna L, Pagani R, Seghini P, Zangrandi A,
Paties C. High grade B-cell gastric lymphoma
with complete pathologic remission after eradica-
tion of Helicobacter pylori infection: report of a
case and review of the literature. World J Surg
Oncol. 2008;6:35.
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