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ABSTRACT

Primary gastric diffuse large B-cell lymphoma (PG-DLBCL) is a rare gastric malignant neoplasm. While the association between
Heliobacter pylori infection and gastric mucosa-assisted lymphoid tissue lymphoma is well established, data supporting its asso-
ciation with DLBCL are less robust. Here we present a rare case of PG-DLBCL diagnosed with H. pylori. An 82-year-old man
presented to clinic with complaints of worsening epigastric pain. He underwent an endoscopy which revealed 1 large nonbleeding
gastric ulcer. Histopathological and immunohistochemical analysis confirmed PG-DLBCL. He was started onH. pylori eradication
(HPE) and subsequently completed 6 cycles of R-mini-CHOP chemotherapy. Since then, the patient maintained clinical and
radiological remission for more than a year without recurrence. PG-DLBCL is an aggressive Non-hodgkin lymphoma (NHL) that
usually presents late. It has been shown that HPE without chemotherapy in DLBCL codiagnosed with H. pylori is not an effective
strategy. Thus, the standard of care for patients would beHPE and chemotherapy as in our patient. More research is needed to better
understand association between H. pylori and DLBCL.
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INTRODUCTION

Primary gastric non-Hodgkin lymphoma is a malignant tumor of the stomach with or without lymph node involvement. It is a rare
malignant neoplasm, but it is the most common extranodal non-Hodgkin lymphoma, accounting for 68%–75% of all primary
gastrointestinal non-Hodgkin lymphomas.1,2 Diffuse large B-cell lymphoma (DLBCL) is the most common subtype, accounting for
59.5% of primary gastric non-Hodgkin lymphoma, followed by mucosa-associated lymphoid tissue (MALT) lymphoma, which
accounts for 37.9% of the cases.3,4 Primary gastric DLBCL (PG-DLBCL) usually develop de novo; however, it can evolve from
transformed high-grade MALT lymphoma, which is equivalent to DLBCL in the Revised European American Lymphoma
classification.5

Multiple viral and bacterial infections have been linked to the development of primary gastric lymphomas, withHelicobacter pylori
being a major predisposing factor.H. pylori can lead to bothMALT and PG-DLBCL by causing chronic atrophic gastritis.6,7 Studies
have also shown that it is the bacterial carcinogenic effect in an underlying immunodeficient host that drives the pathogenesis of both
disease entities.8 About 35% of patients with PG-DLBCL are affected with H. pylori, but there is a higher proportion of H. pylori
infection in PG-DLBCL with low-grade MALT components. This means that most PG-DLBCL may originate from low-grade
MALT lymphoma associated with chronic H. pylori infection.9

PG-DLBCL occurs at a median age of 55 years and has a male predominance. The clinical presentation of PG-DLBCL is usually
nonspecific, ranging from vague symptoms, including dyspepsia, epigastric pain or discomfort, to more serious symptoms, such as
gastrointestinal bleeding. Some patients might also develop systemic B symptoms such as night sweats, weight loss, and fatigue.1

Endoscopic biopsy and immunohistochemical examination, supplemented by cytogenetic and molecular tests, is the gold standard
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for PG-DLBCL diagnosis.10 Furthermore, imaging studies such
as computed tomography (CT), magnetic resonance imaging,
and fluorodeoxyglucose positron emission tomography play an
important role in the diagnosis, staging, and treatment response
evaluation.11

CASE REPORT

An 82-year-old man with a medical history significant for hy-
pertension, gastroesophageal reflux disease, and chronic
bronchitis presented to his primary care clinic with complaints
of worsening epigastric pain and heartburn. His symptoms
were worse with eating. He also reported an associated in-
digestion and burping. The patient denied any weight loss,
nausea, vomiting, fever, or night sweats. His family history was

significant for esophageal malignancy. Physical examination
was unremarkable. His initial laboratory tests revealed normal
white blood cell count 5.73 103/mL, normalHgb 14.4 g/dL, and
mild thrombocytopenia of 1443 109/L. The liver function test
was notable for hypoalbuminemia of 3.7 g/dL. Renal function
test revealed no abnormalities. Lactate dehydrogenase was
within normal range. He underwent an esophagogas-
troduodenoscopy (EGD) which revealed 1 large nonbleeding
gastric ulcer (.7 cm) in the posterior wall of the gastric body
with heaped upmargins (Figure 1). Subsequent biopsy revealed
high-grade DLBCL with signs of moderate chronic active gas-
tritis (Figure 2). H. pylori stain was positive. Immunohisto-
chemical staining revealed lymphoid infiltrates composed of
CD20-positive B cells that coexpress BCL-6 and BCL-2 and
were negative for CD5 (Figure 3). CD10 was positive in a subset
of tumor cells (,30%). Ki-67 proliferation index was
approaching 70%–80%. Small CD3/CD5-positive T cells were
seen in the background. myelocytomatosis oncogene (MYC)
expression was negative. The patient was placed on H. pylori
eradication (HPE) therapy with a proton pump inhibitor,
clarithromycin, and amoxicillin for 14 days, resulting in an
improvement in his abdominal pain and food tolerance. Sub-
sequently, the patient’s urea breath test was negative. The pa-
tient underwent additional workup with a positron emission
tomography-CT (PET/CT), which revealed multiple Fluo-
rodeoxyglucose (FDG)-avid supra and infra-diaphragmatic
lymph nodes with focal FDG uptake in the distal stomach
consistent with the biopsy-proven site of lymphoma, estab-
lishing a diagnosis of stage III/IV DLBCL (GCB-type), with
gastric involvement, international prognostic indices (IPL) 2-
low intermediate risk, and 5-year estimated overall survival of
51%. After HPE therapy, the patient completed 6 cycles of
R-mini-CHOP chemotherapy. Remission was confirmed by
a follow-up EGD, which showed complete healing of the pre-
viously noted large ulcer and normal gastric mucosal endo-
scopic and narrow-band imaging appearance (Figures 4 and 5).
Furthermore, multiple random biopsies from the stomach’s
antrum and body showed no abnormalities with negative im-
munohistochemical testing forH. pylori. Moreover, the patient
had a follow-up PET scan, which revealed no foci of metabolic
activity. An abdominal/pelvic CT with contrast conducted
during a 1-year follow-up was normal with no supra or infra-
diaphragmatic lymphadenopathy. Since then, the patient has
maintained clinical and radiological remission for more than
a year without recurrence.

DISCUSSION

The link between gastric MALT lymphoma and H. pylori in-
fection is well documented, with HPE therapy being the pri-
mary treatment, particularly for early stage MALT lymphoma,
obviating the need for oncological interventions.12 Recently, an
association betweenH. pylori infection and de novoDLBCLwas
validated in a large cohort.13 Certain PG-DLBCL types evolve
from transformation of high-grade MALT lymphoma, and
studies have shown that HPE therapy by itself can lead to

Figure 1. Esophagogastroduodenoscopy revealed 1 large non-
bleeding gastric ulcer (.7 cm) in the posterior wall of the gastric
body with heaped up margins.

Figure 2.Gastric mucosa with diffuse infiltration by intermediate-to-
large lymphoid cells (H&E, original magnification 2003).
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complete remission in a small proportion of patients with early
stage transformation.14 Some cases of de novo DLBCL with
concomitant H. pylori infection also achieved complete re-
mission after HPE alone.15 Nevertheless, there have been recent
reports of advanced PG-DLBCL cases that progressed within
a year despite successful HPE therapy.16

H. pylori-induced lymphomagenesis is a multistep process in-
volvingH.pylori virulence factors (such asCagAandVacA), host
factors, and environmental conditions. Cytotoxin-associated

geneAprotein,which is present on the surface ofH.pylori cells, is
the most extensively studied H. pylori virulence factor. It can
directly pass through the host membrane through an interaction
with phosphatidylserine, after which it perturbs cell signaling in
a way that can lead to oncogenesis.17 Despite these carcinogenic
factors, H. pylori infection was associated with less aggressive
forms of DLBCL and better overall prognoses. Further subgroup
analyses suggested that H. pylori infection was significantly as-
sociatedwith better survival outcomes in patientswith early stage
gastric DLBCL.18

Figure 3. Neoplastic cells show immunoreactivity for CD20.

Figure4.Esophagogastroduodenoscopy revealed complete healing
of the previously noted large ulcer. Figure 5. Narrow-band imaging revealed normal gastric mucosa.
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One possible explanation for the critical role of H. pylori in-
fection in improving the outlook of gastric DLBCL is the anti-
genic mimicry between H. pylori and the gastric mucosa,
resulting in immune cross-reactions that affect tumor cells and
suppress tumor progression.19,20 Immune cross-reactions with
malignant cells are characterized by the presence of mimic or
absorbedH. pylori antigens, which results in improved survival
outcomes in H. pylori-positive gastric DLBCL.21

Our case further supports the favorable outcome of PG-DLBCL
associated with H. pylori infection. Perhaps, H. pylori infection
status should be considered as a prognostic factor in patients
diagnosed with PG-DLBCL. This consideration could also have
therapeutic implications, potentially leading to the use of less
cytotoxic therapies in this subgroup of patients.

PG-DLBCL is an aggressive NHL that usually presents late and
has an estimated survival of months without treatment. H.
pylori infection leading to DLBCL without MALT lymphoma
features has not been well established. In our case, nonetheless,
it appears that HPE without chemotherapy is an inadequate
treatment approach, as opposed to cases of H. pylori-driven
MALT lymphoma. Thus, the standard of care for patients with
concomitant advanced PG-DLBCL and H. pylori infection
would be combination of HPE and chemotherapy as in our
patient. More research is needed to better understand the as-
sociation between H. pylori and DLBCL in terms of causation,
prognosis, and therapeutic implications.
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