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Abstract

The combination of classical Hodgkin’s lymphoma (cHL)
and non-Hodgkin lymphoma coexisting in the same
patient is not common, especially in one extranodal
location. Here we present a rare case of composite dif-
fuse large B-cell lymphoma (DLBCL) and cHL occurring
simultaneously in the stomach of a 53-year-old female
who presented with upper abdominal discomfort and
gas pain. Surgery was performed and the disease
was diagnosed pathologically as composite lymphoma
of DLBCL and cHL using hematoxylin-eosin and im-
munohistochemical staining. Epstein-Barr virus (EBV)
infection was not detected by /n sitv hybridization for
EBV-encoded RNA or immunohistochemistry for EBV
latent membrane protein-1. Polymerase chain reaction
analysis from the two distinct components of the tumor
demonstrated clonal immunoglobulin « light chain gene
rearrangements. The patient died approximately 11 mo
after diagnosis in spite of receiving eight courses of the
CHOP and two courses of the rituximab-CHOP (RCHOP)
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chemotherapy regimen. This case report showed that
the two distinct components, DLBCL and cHL, appeared
to originate from the same clonal progenitor cell, and
that EBV infection was not essential for transformation
during the course of tumorigenesis.

© 2013 Baishideng. All rights reserved.
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Core tip: Classical Hodgkin’s lymphoma (cHL) com-
monly manifests in lymph nodes whereas primary ex-
tranodal cHL in the gastrointestinal tract is very rare,
and only single cases of primary gastric cHL have been
reported in the literature. The combination of cHL and
non-Hodgkin lymphoma (NHL) coexisting in the same
patient is not common, especially in one extranodal
location. The combination of cHL and NHL coexisting in
the stomach is extremely rare. Here we present a case
of composite diffuse large B-cell lymphoma and mixed
cellularity cHL involving the stomach, and present a re-
view of the literature.

Wang HW, Yang W, Wang L, Lu YL, Lu JY. Composite diffuse
large B-cell lymphoma and classical Hodgkin’s lymphoma of the
stomach: Case report and literature review. World J Gastroenterol
2013; 19(37): 6304-6309 Available from: URL: http:/www.wjg-
net.com/1007-9327/full/v19/i37/6304.htm DOI: http://dx.doi.
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INTRODUCTION

Composite lymphoma (CL), which is defined as the coex-
istence of two or more morphologically and phenotypi-
cally distinct lymphoma types in a single anatomic organ
or tissue, is unusual'. Almost all the primary stomach
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Figure 1 Gastroscopy showing an irregular ulcer covered with white exudates (A) and multiple mucosal nodularities in the gastric corpus (B) and a circu-

lar ulcer in the gastric pyloric canal (C).

Figure 2 Macroscopic findings of the lesions. Multiple mucosal nodularities
(@) and an ulcer (b) in the gastric corpus, a circular ulcer in the gastric pyloric
canal (c), perigastric (d) and parapyloric () swollen lymph nodes.

lymphomas are non-Hodgkin’s lymphoma (NHL), the
majority of which are of B-cell origin, and mucosa-
associated lymphoid tissue lymphoma and diffuse large
B-cell lymphoma (DLBCL) account for over 90%”. Clas-
sical Hodgkin’s lymphoma (cHL) commonly manifests
in lymph nodes whereas primary extranodal cHL in the
gastrointestinal tract is very rare, estimated at 0.025% of
all cHL, and only single cases of primary gastric cHL
have been reported in the literature”™. The combination
of cHL and NHL coexisting in the stomach is extremely
rare. Here we present a rare case of composite DLBCL
and mixed cellularity cHL involving the stomach, and
present a review of the literature.

CASE REPORT

A 53-year-old female presented with upper abdominal
discomfort and flatulent pain for over an 8-mo period
and her condition became gradually worse. She also
described a substantial weight loss and anorexia over
the preceding 6 mo. Computed tomography (CT) scans
of the abdomen showed thickening of the wall in the
gastric pylorus and gastric corpus, and uneven enhance-
ment could be seen after intravenous administration of
contrast agent. Gastroscopy revealed an irregular ulcer
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covered with white exudates (Figure 1A) and multiple
mucosal nodularities in the gastric corpus (Figure 1B).
Another circular ulcer covered with white exudates and
effusion was simultaneously found in the gastric pyloric
canal (Figure 1C). Biopsy specimens were obtained from
the two ulcers. A histologic diagnosis of small round
cell malignant tumor, indicating lymphoma, was made.
Routine blood examination showed hemoglobin 115 g/L,
white blood cell count 5.32 x 10°/L, neutrophils 52.3%,
lymphocytes 19.6%, monocytes 12.1%. Serological test-
ing demonstrated negativity for hepatitis B virus and
human immunodeficiency virus infections. The lactate
dehydrogenase level (185 U/L) was in the normal range.
Abdominal ultrasonography and computed tomography
scans of the chest did not show any other abnormalities.
No superficial lymphadenopathy was noted.

The patient underwent distal stomach resection be-
cause of aggravated symptoms of obstruction. Grossly,
the greater and lesser curvatures of the resected stom-
ach measured 17.0 and 7.5 cm respectively. The gastric
wall was diffusely thickened and multiple different sizes
of mucosal nodularities ranging from 1 cm to 2.5 cm
in diameter (Figure 2, a) and a well circumscribed ulcer
measuring 4 cm X 3.5 cm X 0.5 cm (Figure 2, b) were
identified in the gastric corpus. The gastric pyloric canal
presented with increased thickness and stenosis, and a
circular ulcer measuring 3 cm X 3 cm X 0.8 cm was also
found (Figure 2, c). The cut surface of the neoplastic
ulcers and mucosal nodularities were grey and soft. Peri-
gastric (Figure 2, d) and patrapyloric (Figure 2, e) swollen
lymph nodes were identified. Selected tumor tissues were
fixed in formalin and embedded in paraffin and cut into
sections then stained with hematoxylin and eosin for rou-
tine histology. Additional sections of paraffin-embedded
tissue were used for immunohistochemical staining and
in sitn hybridization analysis. Genomic DNA was isolated
from CD30" Hodgkin and Reed-Sternberg (RS) cells and
CD20" DLBCL cells by micromanipulation, and poly-
merase chain reaction (PCR) procedures were performed
for analysis of immunoglobulin heavy and « light chain
rearrangements.

Microscopically, there were two morphologically and
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Figure 3 Diffuse large B-cell lymphoma of the stomach. A: Large lymphoid cells diffusely infiltration the gastric corpus wall (HE, x 100); B: Nucleoli and frequent
mitotic figures (HE, x 400); C: Neoplastic cells diffusely positive for CD20 (immunoperoxidase stain, x 400); D: Nuclear proliferation rate as assessed by Ki-67 staining
was approximately 80% (immunoperoxidase stain, x 400). HE: Hematoxylin and eosin.

immunophenotypically distinct components in different
locations of the stomach. The ulcer and multiple muco-
sal nodularities in the gastric corpus exhibited a homo-
geneously uniform population of large lymphoid cells
infiltration all layers of the gastric wall (Figure 3A). The
nuclei were round or multilobated, with finely dispersed
chromatin and evident nucleoli. Frequent mitotic figures
were noted (Figure 3B). The neoplastic cells showed uni-
form expression of CD45, CD20 (Figure 3C), CD79a,
Pax-5, MUM1, and absence of CD3, Bcl-6 and CD10.
The nuclear proliferation rate as assessed by Ki-67 stain-
ing was approximately 80% (Figure 3D). Additional im-
munohistochemistry displayed tumor cells negative for
cytokeratin, CD30, CD15 and other T-cell antigens. The
ulcer in the gastric pylorus showed typical mixed lympho-
cyte, eosinophil granulocyte and neutrophil granulocyte
infiltration with fibrosis (Figure 4A), and contained nu-
merous large atypical lymphoid cells, including Hodgkin
and RS cells (Figure 4B). The Hodgkin and RS cells
were positive for CD30 (Figure 4C), CD15 (Figure 4D),
MUMI1 and Oct-2, and weakly positive for Pax-5, but
negative for CD45, CD20, CD79a, CD3, CD10 and
BOB.1. Interestingly, the perigastric and parapyloric
swollen lymph nodes were infiltrated by tumor cells of
DLBCL and cHL, respectively. Neither cell population
showed matkers of Epstein-Barr virus (EBV) infection
by #n sitn hybridization for EBV-encoded RNA or immu-
nohistochemistry for EBV latent membrane protein-1.
On the basis of these morphologic and immunohisto-
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chemical characteristics, the pathological diagnosis of
composite DLBCL and mixed cellularity cHL was made.
PCR analysis from the two distinct components of the
tumor demonstrated clonal immunoglobulin k light chain
gene rearrangements (Figure 5).

After surgery, the patient was treated with eight
courses of a standard CHOP (cyclophospamide, doxo-
rubicin, vincristine, and prednisone) chemotherapy regi-
men, after which she showed an excellent response with
normal brain, thoracic and abdominal CT scans. Unfor-
tunately, repeat CT scans and ultrasonography revealed
tumor recurrence with abdominal tumor load 7 mo after
chemotherapy. Then the patient received a further two
cycles of rituximab-CHOP (RCHOP) chemotherapy.
Unfortunately, she died of multiple organ failure due to
lymphoma recurrence on the 11" postoperative month.
An autopsy was not performed.

DISCUSSION

The concept of CL was first put forward by Custer” to
explain the occurrence of more than one histological
type of lymphoma in the same patient. In the study of
more than 1000 cases for the International Working For-
mulation for NHL, the incidence of CL varied between
1% and 4.7%". ¢HI and NHL are morphologically and
clinically distinct neoplasms. The combination of cHL
and NHL coexisting in the same tissue is rare and much
more uncommon than other combinations™. According
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Figure 4 Classical Hodgkin’s lymphoma of the stomach. A: Mixed lymphocyte, eosinophil granulocyte and neutrophil granulocyte infiltrateing the gastric pyloric
canal wall (HE, x 200); B: Hodgkin and Reed-Sternberg (RS) cells are present (HE, x 400); C, D: Hodgkin and RS cells positive for CD30 and CD15, respectively (im-

munoperoxidase stain, x 400). HE: Hematoxylin and eosin.
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Figure 5 Polymerase chain reaction analysis from the two distinct com-
ponents of the tumor demonstrated clonal immunoglobulin « light chain
gene rearrangements. The asterisks indicate two peaks representing the rear-
ranged polymerase chain reaction products from position 241 bp (arrow) and
281 bp (double arrows) regions of immunoglobulin  light chain gene, respec-
tively. A: DNA from the dissected diffuse large B-cell lymphoma component. B:
DNA from the dissected classical Hodgkin lymphoma component.
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to our literature review, a total of 10 cases, including the
present case, reported a combination of DLBCL and
cHL within the same site simultaneously®"”. The clinical
data of all previously published cases of composite DI~
BCL and cHL are listed in Table 1. In these cases, there
were five cases of combination of DLBCL and cHL in
the lymph nodes, three cases in the stomach, one case
in the small intestine and one case in the antetior medi-
astinum, indicating that the gastrointestinal tract is the
most common extranodal site involved in this kind of
composite lymphoma. Prochorec-Sobieszek ef al” firstly
reported localized gastric DLBCL and cHL as secondary
neoplasms in two patients with chronic lymphocytic leu-
kemia. To the best of our knowledge, this is the first case
report of composite DLBCL and cHL coexisting in the
stomach with no history of lymphoma or leukemia.

The pathogenesis of CL is inconclusive. Viral infec-
tions, genetic susceptibility, genetic mutations, and im-
mune suppression are CL pathogenic factors. However,
no single definite mechanism has been proposed to
explain the pathogenesis of different types of CL as the
etiology is variable, complex and differs according to the
types of lymphomas involved'*'”. In general, cHL is
associated with EBV; on the other hand, NHL is infre-
quently associated with EBV. When cHL and NHL are
present in the same anatomic site, there is a higher cor-
relation with the presence of EBV in both lymphoma

October 7, 2013 | Volume 19 | Issue 37 |
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Table 1 Composite diffuse large B-cell lymphoma and classical Hodgkin’s lymphoma: A review of the literature

Ref. Gender/age (yr) Organ EBV infection Treatment Follow up time Status
Paulli et al'! Male/37 Supra-clavicular NA 8 cycles of pro-MACE-CytaBOM 23 wk ANED
lymph nodes chemotherapy
Bellan et al” Female/29  Cervical lymph nodes NA MACOP-B chemotherapy for 8 wk and 30 mo ANED
autologous stem cells transplant
Rosenquist et al*! Female/74  Inguinal lymph nodes iz 6 cycles of CHOP chemotherapy 12 wk ANED
Prochorec-Sobieszek et al” Male/ 67 Stomach iz 6 courses of CHOP chemotherapy 22 wk ANED
Male/76 Stomach 1 6 courses of cyclophosphamide and 14 wk DOD
cladribine chemotherapy
Huang et al™ Male/56 Small intestine + Lesion resected 6d DOD
Miyagaki et al™! Male/75 Axillary lymph nodes + 6 courses of RCHOP 3yr DOD
chemotherapy
Yu et al™ Female/37  Anterior mediastinum - 6 courses of CHOP chemotherapy 33 wk ANED
and 23 times radiotherapy
Bautista-Quach et al™” Female/6 Multiple lymph nodes iz Combined chemotherapy 17 wk DOD
(program unknown )
Wang et al (present case) Female/53 Stomach - Lesion resected and 8 courses of CHOP 45 wk DOD

and 2 courses of RCHOP chemotherapy

NA: Not available; +: Positive; -: Negative; CHOP: Cyclophosphamide, doxorubicin, vincristine, and prednisone; RCHOP: Rituximab-CHOP; ANED: Alive

with no evidence of disease; DOD: Died of disease.

cells than when two lymphomas occur at different times
and/or at different sites. If the two components dem-
onstrate positivity for EBV, it would be suggested that a
commonly infected progenitor cell might be responsible
for both lymphomas'”'"®. From assessment of the data in
Table 1, composite DLBCL and cHL often showed EBV
positivity, suggesting an origin from a commonly EBV-
infected progenitor cell; however, two components from
two cases including our patient were all negative for EBV,
indicating EBV infection did not seem to be the primary
event in this tumorigenesis.

Lymphoma, generally, is defined as monoclonal pro-
liferation of lymphocytes (T cell, B cell or natural killer
cell). Coexistence of DLBCL and cHL in the same ana-
tomic location has been reported occasionally; studies
using molecular techniques have proved that they may
be clonally related (ze., derived from the same lymphoid
progenitors) or not related (7e., different lymphoid pro-
genitors) . Controversy about this issue may reflect the
lack of a full understanding of the pathogenesis of these
lymphomas ot the heterogeneity of Hodgkin lymphoma
and NHL. In the present case, identical immunoglobulin
K light chain gene rearrangements were seen in the two
distinct components, indicating that both components,
despite their distinctly different morphologic features and
immunophenotype, were indeed derived from the same
clone. Thus, DLBCL and cHL coexisting in the stomach
in our case can be considered a true CL with two distinc-
tive presentations.

The pathological differential diagnosis of composite
DLBCL and cHL in the present case mainly included
cHL transformation to DLBCL, anaplastic variant of
DLBCL, T cell/histiocyte-rich large B-cell lymphoma
(THRLBCL), anaplastic large cell lymphoma (ALCL)
and grey zone lymphoma. The characteristic morphology
and immunophenotype of the tumor cells in conjunction
with clinical features aid in the differential diagnosis. cHL
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transformation to DLBCL may be differentiated from
the current case as the two distinct lymphoma occurred
simultaneously within different sites of the stomach with-
out a histological mixing zone. An anaplastic variant of
DLBCL is characterized by large tumor cells with bizarre
pleomorphic nuclei that may resemble Hodgkin and/or
RS cells, and it may be differentiated according to its con-
sistent immunological staining for B-cell markers, such
as CD20 and CD79. THRLBCL is comprised of scat-
tered, single, large B cells embedded in a background of
T cells and a variable number of histiocytes. These large
B cells may mimic Hodgkin and RS cells in cHL, but they
express pan B-cell markers with no expression of CD15
and CD30. The “Hodgkin-like pattern” accounts for 3%
of ALCL cases, which is characterized by morphological
feathers mimicking nodular sclerosis cHL. CD15 expres-
sion is rarely observed and when present only a small
proportion of the neoplastic cells are stained; however,
Hodgkin and RS cells in cHL are always weakly posi-
tive for Pax-5, which is different from ALCL. The most
presentation of grey zone lymphoma is a large anterior
mediastinal mass with rare involvement of non-lymphoid
organs. Some ateas may more closely resemble DLBCL
and others appear more like cHL. In cases that morpho-
logically resemble cHL, uniform strong expression of
CD20 and other B-cell markers and absence of CD15
would favor the diagnosis of grey zone lymphoma. Other
histological differential diagnoses, including leukocythe-
mia, poorly differentiated carcinoma, sarcoma, reactive
lymphoid proliferation and collision tumor should be
cautiously considered"”.

To conclude, we report a rare case of composite
DLBCL and cHL involving the stomach and describe
the histologic and immunophenotypic findings. The con-
tribution of immunohistochemistry plays an important
role in differential diagnosis. Using molecular techniques,
we further proved that the two different components ap-

October 7, 2013 | Volume 19 | Issue 37 |



Wang HW et a/. Composite lymphoma of the stomach

peared to originate from the same clonal progenitor cell,

and that EBV infection was not essential for transforma-

tion during the course of tumorigenesis.

REFERENCES

1

Mokhtar NM. Review article composite lymphoma. | Eqypt
Natl Canc Inst 2007; 19: 171-175 [PMID: 19190689]

Ghimire P, Wu GY, Zhu L. Primary gastrointestinal lym-
phoma. World | Gastroenterol 2011; 17: 697-707 [PMID:
21390139 DOI: 10.3748 / wjg.v17.i6.697]

Zettl A, Riidiger T, Marx A, Miiller-Hermelink HK, Ott G.
Composite marginal zone B-cell lymphoma and classical
Hodgkin’s lymphoma: a clinicopathological study of 12
cases. Histopathology 2005; 46: 217-228 [PMID: 15693895 DOI:
10.1111/j.1365-2559.2005.02046.x]

Custer RP. Pitfalls in the diagnosis of lymphoma and leuke-
mia from pathologist’s point of view. Proceedings of Second
National Conference. New York: American Cancer Society,
1954: 554-557

Thirumala S, Esposito M, Fuchs A. An unusual variant of
composite lymphoma: a short case report and review of the
literature. Arch Pathol Lab Med 2000; 124: 1376-1378 [PMID:
10975943]

Paulli M, Rosso R, Kindl S, Boveri E, Sirchi M, De Medici
A, Invernizzi R, Magrini U. Nodular sclerosing Hodgkin’
s disease and large cell lymphoma. Immunophenotypic
characterization of a composite case. Virchows Arch A Pathol
Anat Histopathol 1992; 421: 271-275 [PMID: 1384224 DOI:
10.1007/BF01611185]

Bellan C, Lazzi S, Zazzi M, Lalinga AV, Palummo N, Gali-
eni P, Marafioti T, Tonini T, Cinti C, Leoncini L, Pileri SA,
Tosi P. Immunoglobulin gene rearrangement analysis in
composite hodgkin disease and large B-cell lymphoma:
evidence for receptor revision of immunoglobulin heavy
chain variable region genes in Hodgkin-Reed-Sternberg
cells? Diagn Mol Pathol 2002; 11: 2-8 [PMID: 11854595 DOI:
10.1097/00019606-200203000-00002]

Rosenquist R, Menestrina F, Lestani M, Kiippers R, Hans-
mann ML, Brauninger A. Indications for peripheral light-
chain revision and somatic hypermutation without a func-
tional B-cell receptor in precursors of a composite diffuse
large B-cell and Hodgkin's lymphoma. Lab Invest 2004; 84:
253-262 [PMID: 14688797 DOI: 10.1038/labinvest.3700025]
Prochorec-Sobieszek M, Majewski M, Sikorska A, Kos K,
Huszcza S, Maryniak RK. Localized gastric diffuse large
B-cell lymphoma and Hodgkin’s lymphoma as secondary
neoplasms in two patients with chronic lymphocytic leuke-
mia. Leuk Lymphoma 2006; 47: 2244-2246 [PMID: 17071501
DOI: 10.1080,/10428190600763546]

(4 9

TR
JBaishideng®

WJG | www.wjgnet.com

10

11

12

13

14

15

16

17

18

19

6309

Huang Q, Wilczynski SP, Chang KL, Weiss LM. Com-
posite recurrent hodgkin lymphoma and diffuse large
B-cell lymphoma: one clone, two faces. Am ] Clin Pathol
2006; 126: 222-229 [PMID: 16891197 DOI: 10.1309/DDGL-
WRV3KR9164G7]

Miyagaki T, Sugaya M, Minatani Y, Fujita H, Hangaishi A,
Kurokawa M, Takazawa Y, Tamaki K. Mycosis fungoides
with recurrent Hodgkin’s lymphoma and diffuse large
B-cell lymphoma. Acta Derm Venereol 2009; 89: 421-422
[PMID: 19688163 DOI: 10.2340/00015555-0663]

Yu G, Kong L, Qu G, Zhang Q, Wang W, Jiang L. Compos-
ite lymphoma in the anterior mediastinum: a case report
and review of the literature. Diagn Pathol 2011; 6: 60 [PMID:
21733146 DOI: 10.1186/1746-1596-6-60]

Bautista-Quach MA, Bedros A, Wang ]. Subsequent devel-
opment of diffuse large B-cell lymphomas and Hodgkin
lymphoma associated with primary immune disorder in a
6-year-old female: a case report and review of the literature.
] Pediatr Hematol Oncol 2011; 33: €320-e325 [PMID: 21572347
DOI: 10.1097/MPH.0b013e318207a37a]

Hirose Y, Fukushima T, Masaki Y, Shimoyama K, Karasawa
H, Ogawa N, Wano Y. Epstein-Barr virus-associated com-
posite lymphoma composed of peripheral T-cell lymphoma
and an anaplastic variant of a diffuse large B-cell type of
non-Hodgkin’s lymphoma and strongly expressing p53 pro-
tein. Int | Hematol 2004; 79: 260-265 [PMID: 15168595 DOI:
10.1532/1JH97.03156]

Carbone A, Gloghini A. AIDS-related lymphomas: from
pathogenesis to pathology. Br | Haematol 2005; 130: 662-670
[PMID: 16115121 DOI: 10.1111/j.1365-2141.2005.05613.x]
Falchi L, Capello D, Palumbo B, Rauco A, Emili R, Cianci-
ulli M, Pace R, Capparella V, Liberati F, Liberati AM. A case
of nodular sclerosis Hodgkin’s lymphoma repeatedly re-
lapsing in the context of composite plasma cell-hyaline vas-
cular Castleman’s disease: successful response to rituximab
and radiotherapy. Eur | Haematol 2007; 79: 455-461 [PMID:
17908180 DOI: 10.1111/j.1600-0609.2007.00952.x]

Guarner J, del Rio C, Hendrix L, Unger ER. Composite
Hodgkin’s and non-Hodgkin’s lymphoma in a patient with
acquired immune deficiency syndrome. In-situ demonstra-
tion of Epstein-Barr virus. Cancer 1990; 66: 796-800 [PMID:
2167145]

Harada S, Kalla H, Balasubramanian M, Brodsky I, Glad-
stone D, Hou JS. Classical Hodgkin lymphoma concurrently
evolving in a patient with marginal zone B-cell lymphoma
of the spleen. Ann Diagn Pathol 2008; 12: 212-216 [PMID:
18486899 DOI: 10.1016/j.anndiagpath.2006.12.005]

El Demellawy D, Ross C, Sur M, Alowami S. Synchro-
nously diagnosed lymph nodal collision tumor of malignant
melanoma and chronic lymphocytic leukemia/small lym-
phocytic lymphoma: case report. Diagn Pathol 2007; 2: 34
[PMID: 17760975 DOI: 10.1186/1746-1596-2-34]

P- Reviewer Schofield JB S- Editor Zhai HH
L- Editor Cant MR E- Editor Ma S

Al

October 7, 2013 | Volume 19 | Issue 37 |



7B
JRnishideng®

Published by Baishideng Publishing Group Co., Limited
Flat C, 23/F., Lucky Plaza,
315-321 Lockhart Road, Wan Chai, Hong Kong, China
Fax: +852-65557188
Telephone: +852-31779906
E-mail: bpgoffice@wjgnet.com
http://www.wjgnet.com

OPED

ISSN1007-9327

NN

Baishideng Publishing Group Co., Limited © 2013 Baishideng. All rights reserved.




	6304.pdf
	WJGv19i37-Back cover.pdf

