
Abstract. Epstein–Barr virus (EBV)-positive diffuse large
B cell lymphoma (DLBCL) of the elderly is a rare subtype of
B-cell neoplasms. Primary gastric EBV-positive DLBCL of
the elderly with partial plasmablastic phenotype is extremely
rare. Differentiation of EBV-positive DLBCL of the elderly
with partial plasmablastic phenotype from true plasmablastic
lymphoma (PBL) is difficult and very important from the
therapeutic and prognostic point of view. Here we report a
case of a 59-year-old man with upper gastrointestinal
bleeding. The esophagogastroduodenoscopy revealed a 2-cm
malignant-appearing non-bleeding gastric ulcer in the
gastric cardia. Biopsy showed ulcerated tissue with atypical
lymphoid cell infiltrate, morphologically consistent with
immunoblasts. The atypical large cells were positive for
CD20, PAX5, MUM-1, and a subset of large cells was
positive for CD30, BCL6 and CD138. Ki-67 proliferation
index exceeded 90% of the tumor cells. In situ hybridization
(ISH) for EBV-encoded RNAs (EBERs) was extensively
positive. Kappa/Lambda ISH showed lambda restriction. The
final diagnosis was primary gastric EBV-positive DLBCL of
the elderly with plasmablastic phenotype. The patient
finished 5 cycles of R-DA-EPOCH with significant clinical
improvement. To the best of our knowledge, this is an

extremely rare case of primary gastric EBV-positive DLBCL
of the elderly with plasmablastic phenotype. 

Epstein-Barr virus (EBV)-positive diffuse large B-cell
lymphoma (DLBCL) of the elderly was first recognized as a
new provisional entity by the 2008 World Health Organization
(WHO) classification of tumors of hematopoietic and
lymphoid tissues (1). It’s now changed to EBV+ DLBCL,
NOS in the WHO classification 2016 (2). This tumor is
defined as an EBV-positive monoclonal large B-cell
lymphoproliferative disorder arising in immunocompetent
patients older than age 50 years, in whom there is no known
immunodeficiency or history of lymphoma. 

EBV-positive DLBCL of the elderly is characterized by
higher age distribution and an aggressive clinical course with
a median survival of 2 years in Asian patients. The sites of
primary extranodal involvement include the skin, soft tissue,
bones, nasal cavity, pharynx/hypopharynx, tonsils, tongue,
lung, pleura, stomach, liver, spleen, peritoneum, cecum, and
bone marrow. The neoplastic cells are of B-cell lineage, they
express the pan B-cell antigens CD20 and PAX5.
Plasmacytoid (or plasmablastic) cases can be CD20 weakly
positive or negative, usually has an activated B-cell (ABC)
immunophenotype being MUM1 positive and CD10 negative
and usually BCL-6 negative. BCL-2 and CD30 are usually
positive, while CD15 is negative. Ki-67 generally shows a
high proliferation index. Immunoglobulin light chain
restriction may be difficult to demonstrate by conventional
flow cytometric analysis due to lack of surface expression of
immunoglobulin light chains, except in cases with
immunoblastic or plasmablastic features in which cytoplasmic
immunoglobulin light chain mRNA and protein can be
assessed by cytoplasmic flow cytometry or by kappa/Lambda
in situ hybridization (ISH). We report a unique primary gastric
EBV-positive DLBCL of the elderly with CD138 and MUM1
positive and strong immunoglobulin lambda light chain
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mRNA signal, consistent with plasmacytic differentiation. To
the best of our knowledge, this is an extremely rare case of
primary gastric EBV-positive DLBCL of the elderly with
partial plasmablastic phenotype. 

Case Presentation

We received consultation service request from an outside
patient’s doctor. A 59-year-old male patient with upper
gastrointestinal bleeding was found to have a 2cm ulcer at
the gastric cardia on esophagogastroduodenoscopy (EGD).
Follow-up EGD one month later showed a 2 cm malignant-
appearing non-bleeding gastric ulcer in the gastric cardia
with no stigmata of bleeding (Figure 1 left). Biopsy was
performed at the periphery and base of the ulcer. 

Histologically, the H&E sections of the gastric biopsies
showed several fragments of gastric epithelium and ulcerated
tissue with atypical lymphocytic infiltrates and necrosis. The
atypical infiltrating cells were medium to large in size, with
open chromatin, single prominent nucleolus, and abundant
cytoplasm, morphologically consistent with immunoblasts.
Scattered abnormal mitoses were also present. Admixed with
these large atypical cells were scattered small lymphocytes,
neutrophils and histiocytes (Figure 1 mid and right). 

Immunohistochemical studies showed that the atypical large
cells were positive for CD20, PAX5, MUM-1, and a subset of
large cells positive for CD30, BCL6 and CD138 (Figure 2).
The Ki-67 proliferation index was >90%. ISH for EBER
revealed extensive positivity in neoplastic cells. Kappa/Lambda
ISH showed neoplastic cells being lambda restricted with a
strong lambda mRNA signal, consistent with plasmacytic
differentiation (Figure 2). The tumor cells were negative for
CD15, CD3, CD10, S-100, Cyclin D-1, CD5, CD43, CD4,
CD8, Alk-1, and AE1/AE3. Helicobacter Pylori
immunostaining was negative. A marked increase in the
CD4/CD8 ratio was noted by CD4/CD8 immunohistochemistry
(IHC). Based on the immunoblastic morphology, findings of
IHC and ISH, high proliferation index, and extranodal site
(stomach), we established the diagnosis of EBV positive
DLBCL of the elderly with plasmablastic phenotype. 

After the diagnosis, the patient was admitted in our
hospital and a CT scan showed extensive bulky bilateral
axillary, mediastinal and hilar adenopathy along with
enlarged retroperitoneal lymph nodes. A left renal mass was
noted on ultrasound during his first evaluation of
gastrointestinal bleeding. Magnetic Resonance Imaging
(MRI) showed that the renal mass was atypical for
lymphoma and appeared more consistent with renal cell
carcinoma, thereby, the medical team including the patient’s
urologist agreed to treat lymphoma first, since the patient
was not a good candidate for surgery at that time. 

The patient received R-EPOCH (etoposide + prednisone +
Vincristine + cyclophosphamide + doxorubicin + Rituximab)

chemotherapy. His cycle 1 regimen was complicated by right-
sided pleural effusion, drained by the interventional radiologist
with 1,850 ml of clear yellow fluid removed. Cytology of pleural
fluid showed no overt evidence of involvement by lymphoma
but a small population of clonal B cells was detected. The patient
was also with mucositis following cycle 1 and cycle 2,
Vincristine was reduced by 20% because of that. Chest x-ray
was repeated after cycle 2 chemotherapy and it showed stable
effusion. CT scan after 4 cycles showed good treatment response
indicated by significant improvement in supraclavicular,
mediastinal, and bilateral hilar lymphadenopathy, as well as
interval reduction in size of the renal mass and disappearance for
the mass at site of previous FDG uptake at gastric cardia. Patient
tolerated cycle 5/6 R-EPOCH well without severe side effects. 

Discussion

First described by Oyama et al., in elderly Japanese patients,
this entity is included as a provisional category in the WHO
classification 2008 as EBV-positive diffuse large B-cell
lymphoma of the elderly. It is defined as an EBV+ clonal B-
cell lymphoproliferation that occurs in patients who are
generally over the age of 50 without any known
immunodeficiency or history of lymphoma. The lesion is
thought to be related to immunosenescence, the natural decay
of the immune system as a consequence of aging. Recent
research also showed that EBV-positive DLBCL can be seen
in younger, immunocompetent patients. The clinical course is
usually aggressive, with frequent extranodal involvement and
overall a poor prognosis. Phenotypically, the lymphoma cells
express B-cell markers (CD20, PAX5, and CD79a), most
cases have an activated B-cell phenotype characterized by a
neoplastic cell transformed from a late-stage of B-cell
differentiation towards immunoblast/plasmablast with an
increased accumulation of cytoplasmic mRNA of Ig K/L with
increasing plasma cell transcription factor MUM1, and
activation antigen CD30. Therefore, all cases in this category
are strongly positive for MUM and approximately 40%
positive for CD30, whereas CD10 and CD15 are negative. 

Based on the immunoblastic/plasmablastic morphology,
positive markers like CD138, MUM1, BCL6, CD30, EBER
and high Ki-67 index, plasmablastic lymphoma (PBL) can be
another diagnosis. PBL is a rare neoplasm with morphologic
and immunophenotypic characteristics that overlap with
aggressive large B-cell lymphomas. Although previously
classified as a subtype of DLBCL, PBL is currently
recognized as a distinct entity infrequently occurring outside
the oral cavity and in the absence of HIV infection (3).
Differentiating between DLBCL with plasmablastic
differentiation and true cases of PBL is very challenging. The
recent evidence of a poorer outcome in PBL compared to
DLBCL makes it imperative to differentiate DLBCL with
plasmablastic differentiation from true PBL. 
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In PBL, the plasma cell markers (CD138, VS38c, CD38,
and MUM1) seem to be almost universally expressed,
expression of pan–B-cell markers including CD20 and PAX5
is usually absent. Pax5 is a B cell-specific activator protein
whose expression is largely limited to cells with B lymphoid
lineage commitment. It is regarded as a reliable B cell
differentiation antigen before the B-cells acquire plasmacytic
features. CD138 is accepted as a universal marker of normal
and malignant plasma cells, seems to be more consistently
associated with an advanced plasmablast or plasma cell
phenotype, and was expressed significantly more common in
the B cell marker-negative group. The co-expression of these
two cell markers (CD138 and PAX5) is very rare. Our case
is unique due to the fact that the tumor cells are positive for
both CD138 and Pax5.

Most PBLs are positive for EBER (78%) with a
predominance of type I latency pattern in contrast with type
II and type III in EBV+ DLBCL of the elderly (4). Other
plasma cell markers, such as XBP1s (5), PRDM1/BLIMP1
(6) and c-MYC-gene aberrations (7) can also help us
differentiate true PBL from DLBCL with plasmablastic
differentiation. A novel diagnostic scoring system which
includes the immunohistochemical expression of CD10 and
Pax5 is proposed to differentiate between DLBCL with
plasmablastic differentiation and true cases of PBL (8). 

In contrast to treatment for most cases of DLBCL,
chemotherapy with cyclophosphamide, doxorubicin,
vincristine, and prednisone is generally considered to be
inadequate therapy for PBL (9). Instead, more intensive
regimens such as hyperfractionated cyclophosphamide,
vincristine, doxorubicin, and dexamethasone alternating with
methotrexate and cytarabine are typically used. In the very
rare case that PBL expresses CD20, rituximab has been
added to the chemotherapy regimen with an excellent
response (10). 

Several groups have shown that patients with EBV-
positive DLBCL have a worse prognosis when compared
with patients with EBV-negative DLBCL, making EBV per
se an independent adverse prognostic indicator (11). OK et
al. reported that expression of CD30 is not only increased
but also associated with a worse overall survival rate in
patients with EBV-positive DLBCL (12). In that study,
EBER+/CD30+ DLBCL patients had worse outcome than
that in EBER+/CD30– DLBCL patients. Montes-Moreno et
al. demonstrated that the acquisition of a partial
plasmablastic phenotype in DLBCL is associated with
aggressive clinical behavior (13). Several groups showed that
addition of the anti-CD20 monoclonal antibody, rituximab,
to anthracycline-based chemotherapy has clearly improved
survival outcomes in patients with DLBCL in different
clinical settings (14). 

In conclusion, we report a rare case of primary gastric
EBV-positive DLBCL of the elderly with partial
plasmablastic phenotype, which is very difficult to
differentiate with true PBL. EBER latency pattern, c-MYC-
gene aberrations status, and other plasma cell markers such
as XBP1s and PRDM1/BLIMP1 may help us achieve a more
accurate diagnosis. EBV positivity, CD30 positivity and
plasmablastic phenotype in DLBCL of the elderly is
associated with aggressive clinical behavior, while adding
anti-CD20 monoclonal antibody rituximab in the regimen
may get a better response.
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Figure 1. Upper GI endoscopic appearance showing a 2-cm ulcerated lesion (left); Histologically, the ulcerated tissue showing center atypical
lymphoid cells infiltrate (mid, HE stain, 100×) and the neoplastic cells are medium to large in size showing features of immunoblasts (right, HE
stain, 400×).
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Figure 2. Immunohistochemistry and in situ hybridization of the gastric ulcerated lymphoid tumor. The tumor cells are positive for CD20, EBER,
CD30, CD138, MUM1 and Lambda, focally positive for Bcl-6. They are negative for Kappa (all, magnification 400×).
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