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Abstract

Burkitt’'s lymphoma is a highly aggressive non-
Hodgkin lymphoma, often presenting in extra-nodal
sites. It generally has a poor spontaneous outcome
and needs aggressive treatment with systemic and
intrathecal chemotherapy. Occurrence at the gastric
site is rare. We report the case of a 39-year old woman
who presented with a prominent ulcerated lesion of
the antrum corresponding histologically to a Burkitt's
lymphoma associated with Helicobacter pylori (H pylori)
infection. Interphase fluorescence /in situ hybridization
(FISH) demonstrated c-MYC gene rearrangement in
tumour cells without BCL2 or BCL6 gene translocations.
Ulcer healing and tumour regression with a complete
histological response were obtained 8 wk after # pylori
eradication. In spite of this complete remission, taking
into account the high risk of recurrence, the patient
received systemic and intrathecal chemotherapy. Two
years later, the patient remained in complete remission.
This is the first report of a gastric Burkitt's lymphoma
responding to /4 pylori eradication. These findings raise

the question of the potential role of # pylori in the
pathogenesis of some gastric Burkitt's lymphomas, and
show the importance of searching for and eradicating
the bacteria in combination with conventional chemo-
therapy regimens.
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INTRODUCTION

The stomach is the most common site of extranodal
malignant lymphomas, constituting 30%-45% of all ex-
tranodal malignant lymphoma and 1%-7% of all gastric
rnalignanciesm. The most common gastric lymphomas
are extranodal marginal zone lymphoma of mucosa-
associated lymphoid tissue (MALT), characterized by an
infiltration of the mucosa by centrocyte-like B-cells as-
sociated with lymphoepithelial lesions, and diffuse large
B cell lymphomas (DLBCL)?. This last terminology is
commonly used to desctibe de 7#or0 DLBCL or DLBCL as-
sociated with a low grade component. Burkitt’s lymphoma
(BL) is a highly aggressive non-Hodgkin lymphoma, often
presenting in extranodal sites or as acute leukaemia. The
incidence of gastric BL is low compared to other types of
gastric lymphomas, although its true incidence is not yet
defined”.

There is a close link between Helicobacter pylori (H pylori)
and gastric MALT lymphomas and probably also with
gastric DLCBL™. But the possibility of an association
between H pylori and gastric BL has only been suggested
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in occasional cases in children®”. Eradication of H pylori
is now well established as the first line treatment of gas-
tric MALT lymphoma" and reports in the literature show
60%-80% remission rates” . In addition, several cases
of complete remission of gastric DLBCL after H pylori
eradication have been reported’*'™. On the contrary, BL
is known to require aggressive chemotherapy in order to
induce remission, with systemic and intrathecal chemo-
therapy, and the impact of H pylori eradication on gastric
BL has never been evaluated. We describe the first case of
complete remission of a gastric BL in an adult patient fol-
lowing H pylori eradication.

CASE REPORT

A 39-year old woman underwent a first gastroscopy in
January 2006. She had complained of abdominal pain
for 3 mo. She had no previous history of peptic ulcer
disease. Examination revealed no palpable mass in the
abdomen, ascites or superficial lymphadenopathy. A
barium contrast radiography of the stomach showed an
important ulcerated lesion of the antrum on the lesser
curvature, suggesting malignancy. The patient underwent
a gastroscopy that confirmed the ulcer at the angularis,
measuring 5 cm X 5 cm (Figure 1A).

Histologic examination of gastric biopsies showed a
diffuse infiltration of the mucosa by atypical lymphoid
cells with a CD20+, CD3- immunophenotype and a
diagnosis of “de novo DLBCL” was made initially by
the local pathologist. H pylori corpuscles were observed
histologically using modified Giemsa stain, and the patient
was treated for H pylori eradication with pantoprazole 40 mg
twice daily, amoxicillin 1 g twice daily and clarithromycin
500 mg twice daily for one week. Then she continued
pantoprazole 40 mg once daily for three weeks and was
referred to our gastroenterology unit four weeks later for
further management of her disease. Initial gastric biopsies
were reviewed by an expert hematopathologist (CCB)
and additional immunostains and molecular studies were
performed. The ulcerated mucosa was diffusely infiltrated
by monotonous medium-sized lymphoid cells with round
nuclei, scarce cytoplasm and starry sky pattern at low
magnification (Figure 2A and B). Numerous mitoses were
observed. H pylori were detected in biopsy specimens.
Immunohistochemistry showed that the lymphoid cells
were CD20+, CD5-, CD10+, BCL2-, BCL6+, MUM1-,
P53+ and 100% of tumour cells were Ki67 positive
(Figure 2C and D, and Figure 3A-C). Ir situ hybridization
using EBERs probes was performed and EBV transcripts
were not detected in tumour cells. Interphase fluorescence
in sitn hybridization (FISH) analysis was performed on
formalin-fixed paraffin-embedded (FFPE) tissue sections
using split signal FISH DNA probes for ¢-MYC, BCL2
and BCL6 (Dako AS, Glostrup, Denmark) according to
the manufacturer’s recommendations (www.euro.fish.org).
C-MYC gene rearrangement was observed in tumour cells
without BCL.2 or BCL6 gene rearrangement (Figure 3D).
All these findings were in accordance with the diagnosis of
BL.

Follow up endoscopy performed 6 wk after initiation

Figure 1 Endoscopic aspect of the gastric lesion before and after
Helicobacter pylori (H pylori) eradication. A: Oesophagogastroduodenoscopy
shows a large ulcer at the angularis; B: Ulcer healing 3 mo after H pylori eradication.

of H pylori eradication therapy showed the ulcer size had
decreased, measuring 3 cm in diameter, and histological
analysis of gastric biopsies showed complete remission
of the disease and absence of H pylori. Endoscopic
ultrasonography showed a markedly increased thickness
of the gastric wall (10 mm) with disappearance of the
layer structure on the lesser curvature of the antrum and
with a perigastric lymphadenopathy measuring 7 mm in
diameter.

Appropriate investigations were performed to stage the
lymphoma. Blood cell counts and biochemical parameters,
including LDH and fB2microglobulin level, and hepatic
biology were normal. An EBV serology test showed IgG
positive and IgM negative viral capsid antigen (VCA)
and Epstein-Barr nuclear antigen (EBNA), reminiscent
of “an old infection”. Human immunodeficiency virus
serology was negative. Bone marrow biopsy and lumbar
puncture were normal. Abdominal computed tomography
showed an important increase in gastric wall thickness. As
a perigastric lymphadenopathy was present at endoscopic
ultrasonography, the patient was classified as stage 1IE
according to the Ann Arbor classification. The Inter-
national Prognostic Index, including age (older or not
than 60 years), LDH level (normal or elevated), tumour
stage (I, T/, IV), number of extranodal sites involved
by disease (0 or 1/mote than 1), patient performance
status (less or more than 2), was scored 1 (low-risk group).

A new endoscopy with biopsy was performed one
month later and showed complete healing of the ulcer
(Figure 1B), and persistent histological remission of the
disease. In spite of the absence of residual disease, taking
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Figure 2 Morphological and immunohistochemical features of the disease. A: At low magnification, the gastric mucosa is diffusely infiltrated by medium sized
lymphoid cells (HE, x 25); B: Tumour cells are medium sized with scarce cytoplasm, round nuclei and fine chromatin; numerous mitoses are observed; tangible body
macrophages are present (HE, x 1000); C: Immunohistochemistry shows that the tumour cells are CD20+, x 400; D: CD5-, x 400.

Figure 3 Immunohistochemical and cytogenetic features of the disease. A: Tumour cells are CD10+, x 400; B: BCL2-, x 400; C: 100% of tumour cells are Ki67+,
x 400; D: Fluorescence in situ hybridization (FISH) performed with split signal FISH DNA probes for c-MYC revealed distinct red and green split signals in many
nuclei, consistent with c-MYC gene rearrangement, beside yellow fusion signals for the non-rearranged alleles, x 1000.

into account the high risk of lymphoma recurrence, she cyclophosphamide, vincristine, prednisone, doxorubicin
then received systemic chemotherapy, which consisted of and methotrexate, associated with intrathecal injection of
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methotrexate, until August 2006.The gastric endoscopic
aspect with systematic biopsies was checked every
6 mo. The last outcome visit, in March 2008, with a
new scanography and a new endoscopy and endoscopic
ultrasonography confirmed the complete remission of the
disease.

DISCUSSION

BL is a mature aggressive B-cell lymphoma, characterized
by a high degree of proliferation of the neoplastic cells
and deregulation of the ¢-MYC genem’m. It is a distinct
entity that occurs sporadically worldwide, sometimes as-
sociated with immunodeficiency or immunosuppression,
and is endemic in central Africa (the lymphoma belt of
Africa). Cells in both sporadic and endemic forms of BL
are B lymphocytes that have clonal immunoglobulin (IG)
gene rearrangement and 8q24/MYC translocation to the
IG heavy chain region, 14q32 or less commonly at the
lambda 22q11 or kappa 2p12 light chain loci. Epstein Barr
virus and malaria are recognised as important cofactors of
endemic BL. A combination of these two diseases seems
to boost the incidence of endemic BL in the lymphoma
belt by a factor of 100-150. But this disease can occut in
the absence of both of these infections and arboviruses
and plant tumour promoters are other possible local co-
factors. There are probably other cofactors which are un-
known.

The stomach is the most common site of extranodal
malignant lymphomas. The incidence of gastric BL is
low as compared to other types of gastric lymphomas,
although its true incidence is not yet defined. Like other
types of BL, gastric BL is known to have a highly ag-
gressive clinical course. However, one study including
21 patients with a gastric BL, showed a better outcome
for these patients as compared to 26 non-gastric BL
with a long-term survival of 90%. An especially good
outcome was observed when the disease was localized to
the stomach and the authors concluded that, in this case,
prognosis of BL and DLBCL could be similar. This ob-
servation suggested a common pathogenesism.

There is a close association between H pylori and
gastric lymphomasm. But the link between H pylori and
BL has not been demonstrated yet. H pylori plays an im-
portant role in the development and growth of MALT
lymphoma and its eradication has been shown to achieve
durable regression in 56% to 100% of patients with ear-
ly stage low-grade gastric MALT lymphoma[&“]. In vitro
co-culture of H pylors with tumour B cells in the pres-
ence of non-neoplastic T cells proved that the bacteria
were able to induce proliferative responses of MALT
lymphocytes but not large B cells"”. Therefore, DLBCL
of the stomach were generally believed to be H pylori-in-
dependent, and unlikely to respond to antibiotic therapy.
However, in addition to sporadic cases, one prospective
study of 24 patients with DLBCL has shown that anti-
biotic therapy could also result in complete remission in
patients with early stage gastric DLBCL with low grade
components"”, The same authors compared two pro-
spective studies of the efficacy of H pylori eradication

in the treatment of early-stage MALT lymphoma and
DLBCL of the stomach and showed that the therapeutic
efficacy of antibiotics for stage IE gastric high grade
transformed MALT lymphoma was similar to their ef-
ficacy in stage IE low-grade lymphoma. It was suggested
that the response was possible only in DLBCL with low
grade component and more frequent in cases of su-
perficial gastric wall involvement and in the absence of
BCL10 protein nuclear expressionm'zo].

Histologically, the distinction between diffuse large B
cell lymphoma and BL is sometimes difficult, especially in
adult patients. It is well known that these two entities may
show overlapping morphological and immunohistochemi-
cal features” . Whether this case represents “a B cell lym-
phoma, unclassifiable, with features intermediate between
diffuse large B cell lymphoma and Burkitt lymphoma”,
a provisional entity defined in the recent 2008 World
Health Organization (WHO) classification of lymphoid
neoplasms may be discussed”. However, this case met all
the characteristic morphological (starry sky appearance,
monotonous medium sized tumour cells with round nuclei
and scarce cytoplasm), immunohistochemical (CD10+,
BCL2-, 100% Ki67 positivity) and cytogenetic (MYC trans-
location without BCL2 or BCL6 translocation) diagnosis
criteria of BL according to the 2008 WHO classification,
therefore excluding the hypothesis of de novo DLBCL.

In the present case, eradication of H pylori was
performed before the definitive histological results were
available. So, we had the opportunity to observe the
first case of BL remission following H pylori eradication
in an adult patient. This observation highlights the
potential role of an infectious agent, notably H pylor, as
a cofactor in the development of BL and suggests that
H pylori eradication should be systematic in the context of
H pylori positive gastric BL in association with conventional
chemotherapy regimens.

REFERENCES

1  Gurney KA, Cartwright RA, Gilman EA. Descriptive
epidemiology of gastrointestinal non-Hodgkin's lymphoma
in a population-based registry. Br | Cancer 1999; 79:
1929-1934

2 Swerdlow SH, Campo E, Harris NL, Jaffe ES, Pileri SA,
Stein H, Thiele J, Vardiman JW. WHO classification of
tumours of haematopoietic and lymphoid tissues[M]. Lyon:
IARC Press, 2008

3 Park YH, Kim WS, Kang HJ, Na II, Ryoo BY, Yang SH,
Lee SS, Uhm JE, Kim K, Jung CW, Park K, Ko YH. Gastric
Burkitt lymphoma is a distinct subtype that has superior
outcomes to other types of Burkitt lymphoma/leukemia.
Ann Hematol 2006; 85: 285-290

4 Parsonnet J, Hansen S, Rodriguez L, Gelb AB, Warnke
RA, Jellum E, Orentreich N, Vogelman JH, Friedman GD.
Helicobacter pylori infection and gastric lymphoma. N Engl
J Med 1994; 330: 1267-1271

5 Wotherspoon AC, Ortiz-Hidalgo C, Falzon MR, Isaacson
PG. Helicobacter pylori-associated gastritis and primary
B-cell gastric lymphoma. Lancet 1991; 338: 1175-1176

6 Grewal SS, Hunt JP, O'Connor SC, Gianturco LE,
Richardson MW, Lehmann LE. Helicobacter pylori
associated gastric Burkitt lymphoma. Pediatr Blood Cancer
2008; 50: 888-890

7 Moschovi M, Menegas D, Stefanaki K, Constantinidou

www.wjgnet.com



5750

ISSN 1007-9327 CN 14-1219/R  World ] Gastroenterol

December 7, 2009  Volume 15 Number 45

10

11

12

13

14

15

CV, Tzortzatou-Stathopoulou F. Primary gastric Burkitt
lymphoma in childhood: associated with Helicobacter
pylori? Med Pediatr Oncol 2003; 41: 444-447

Wotherspoon AC, Doglioni C, Diss TC, Pan L, Moschini A,
de Boni M, Isaacson PG. Regression of primary low-grade
B-cell gastric lymphoma of mucosa-associated lymphoid
tissue type after eradication of Helicobacter pylori. Lancet
1993; 342: 575-577

Roggero E, Zucca E, Pinotti G, Pascarella A, Capella
C, Savio A, Pedrinis E, Paterlini A, Venco A, Cavalli F.
Eradication of Helicobacter pylori infection in primary low-
grade gastric lymphoma of mucosa-associated lymphoid
tissue. Ann Intern Med 1995; 122: 767-769

Thiede C, Wiindisch T, Neubauer B, Alpen B, Morgner A,
Ritter M, Ehninger G, Stolte M, Bayerdorffer E, Neubauer
A. Eradication of Helicobacter pylori and stability of
remissions in low-grade gastric B-cell lymphomas of the
mucosa-associated lymphoid tissue: results of an ongoing
multicenter trial. Recent Results Cancer Res 2000; 156: 125-133
Levy M, Copie-Bergman C, Traulle C, Lavergne-Slove A,
Brousse N, Flejou JF, de Mascarel A, Hemery F, Gaulard P,
Delchier JC. Conservative treatment of primary gastric low-
grade B-cell lymphoma of mucosa-associated lymphoid
tissue: predictive factors of response and outcome. Am |
Gastroenterol 2002; 97: 292-297

Montalban C, Santon A, Boixeda D, Bellas C. Regression
of gastric high grade mucosa associated lymphoid tissue
(MALT) lymphoma after Helicobacter pylori eradication.
Gut 2001; 49: 584-587

Morgner A, Bayerdorffer E, Neubauer A, Stolte M. Gastric
MALT lymphoma and its relationship to Helicobacter pylori
infection: management and pathogenesis of the disease.
Microsc Res Tech 2000; 48: 349-356

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

Chen LT, Lin JT, Shyu RY, Jan CM, Chen CL, Chiang IP,
Liu SM, Su IJ, Cheng AL. Prospective study of Helicobacter
pylori eradication therapy in stage I(E) high-grade mucosa-
associated lymphoid tissue lymphoma of the stomach. ] Clin

16

17

18

19

20

21

22

Oncol 2001; 19: 4245-4251

Chen LT, Lin JT, Tai JJ, Chen GH, Yeh HZ, Yang SS, Wang
HP, Kuo SH, Sheu BS, Jan CM, Wang WM, Wang TE, Wu
CW, Chen CL, Su IJ, Whang-Peng ], Cheng AL. Long-term
results of anti-Helicobacter pylori therapy in early-stage
gastric high-grade transformed MALT lymphoma. | Natl
Cancer Inst 2005; 97: 1345-1353

Bishop PC, Rao VK, Wilson WH. Burkitt's lymphoma:
molecular pathogenesis and treatment. Cancer Invest 2000;
18: 574-583

Ferry JA. Burkitt's lymphoma: clinicopathologic features
and differential diagnosis. Oncologist 2006; 11: 375-383
Hussell T, Isaacson PG, Crabtree JE, Spencer J. The response
of cells from low-grade B-cell gastric lymphomas of mucosa-
associated lymphoid tissue to Helicobacter pylori. Lancet
1993; 342: 571-574

Kuo SH, Chen LT, Wu MS, Kuo KT, Yeh KH, Doong SL,
Yeh PY, Hsu HC, Tzeng YS, Lin CW, Lin JT, Cheng AL.
Differential response 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. | Pathol 2007; 211: 296-304

Hummel M, Bentink S, Berger H, Klapper W, Wessendorf
S, Barth TF, Bernd HW, Cogliatti SB, Dierlamm J,
Feller AC, Hansmann ML, Haralambieva E, Harder L,
Hasenclever D, Kithn M, Lenze D, Lichter P, Martin-Subero
JI, Moller P, Miiller-Hermelink HK, Ott G, Parwaresch
RM, Pott C, Rosenwald A, Rosolowski M, Schwaenen
C, Stiirzenhofecker B, Szczepanowski M, Trautmann H,
Wacker HH, Spang R, Loeffler M, Triimper L, Stein H,
Siebert R. A biologic definition of Burkitt's lymphoma from
transcriptional and genomic profiling. N Engl ] Med 2006;
354: 2419-2430

Dave SS, Fu K, Wright GW, Lam LT, Kluin P, Boerma
EJ, Greiner TC, Weisenburger DD, Rosenwald A, Ott G,
Miiller-Hermelink HK, Gascoyne RD, Delabie ], Rimsza LM,
Braziel RM, Grogan TM, Campo E, Jaffe ES, Dave BJ, Sanger
W, Bast M, Vose JM, Armitage JO, Connors JM, Smeland
EB, Kvaloy S, Holte H, Fisher RI, Miller TP, Montserrat
E, Wilson WH, Bahl M, Zhao H, Yang L, Powell ], Simon
R, Chan WC, Staudt LM. Molecular diagnosis of Burkitt's
lymphoma. N Engl | Med 2006; 354: 2431-2442

S- Editor Tian L L- Editor O'Neill M E- Editor Lin YP

www.wjgnet.com



