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Abstract
EBV-positive B cell proliferations have been recognized in the setting of some T cell lymphomas. These B cell proliferations often
differ to varying degrees in morphology and immunophenotype with a great proportion being Epstein-Barr virus (EBV)-positive with
Reed-Sternberg (RS)-like morphology. We describe a case of a 76-year-old Caucasian male who presented to the Emergency
Department (ED) with weight loss, abdominal pain, and multiple episodes of vomiting and diarrhea. He underwent a laparotomy with
an intraluminal mass seen in the cecum. Histology showed atypical intermediate- to large-sized cells involving the full thickness of the
bowel wall with numerous mitotic figures and apoptotic bodies. The adjacent uninvolved mucosa demonstrated villous blunting,
increased intraepithelial lymphocytes, crypt elongation, and lamina propria plasmacytosis, consistent with the celiac enteropathy. Rare
large transformed cells morphologically consistent with Reed-Sternberg cells (RS cells) were also identified in the mesenteric lymph
nodes. Immunophenotyping showed the intermediate- to large-sized cells to be of T cell origin with strongly CD3, CD45, and TIA-1
positive; moderately positive for CD5; and variably positive for CD2, CD25, CD57, perforin, and granzymeB, with an aberrant loss of
CD7. The large cells were moderately positive for PAX-5, CD79a, CD20, CD30, andMUM1. They also were positive for EBV latent
membrane protein (EBV-LMP) and Epstein-Barr virus-encoded small RNA (EBER). Based on morphology and immunoprofile, a
diagnosis of enteropathy associated T cell lymphoma (EATL) with Reed-Sternberg-like cells associated with EBV virus infection was
made. This is a rare phenomenon; the presence of large B cell proliferations in EATL, to our knowledge, is yet to be reported.
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Introduction

EBV-positive B cell proliferations have been increasingly recog-
nized in the setting of some Tcell lymphomas [1–3]. This feature
has been described in association with lymphomas derived from
follicular helper T cells like angioimmunoblastic T cell lympho-
ma (AITL) and the follicular variant of peripheral Tcell lympho-
ma, not otherwise specified (PTCL-NOS) [2, 3]. These B cell
proliferations often differ to varying degrees in morphology and
immunophenotype with a great proportion being Epstein-Barr
virus (EBV)-positivewithReed-Sternberg (RS)-likemorphology
[2, 3]. The etiology of the EBV-positive RS-like cells or large B

cells in T cell lymphoma is multi-faceted and ranges from reac-
tive to neoplastic [1, 4]. This further complicates the pathogenesis
of these diseases. Their presence may lead to challenges in the
diagnosis of T cell lymphomas and should not be mistaken for a
largeB cell lymphoproliferative disorder or classic Hodgkin lym-
phoma (CHL). This is especially important in cases of intestinal
T cell lymphomas, as B cell lymphomas occur more commonly
than T cell lymphomas in the gastrointestinal tract [5]. Accurate
diagnosis relies on an extensive immunohistochemical investiga-
tion, with or without molecular analysis. We present a case of
enteropathy associated T cell lymphoma (EATL) with Reed-
Sternberg-like cells associated with EBV virus infection.

Clinical history

A 76-year-old Caucasian male with a history of celiac
disease, pancreat i t is , factor V defic iency, and
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supraventricular tachycardia (SVT) presented to the
Emergency Department (ED) with weight loss and a 3-
day history of abdominal pain. He also complained of
multiple episodes of vomiting and diarrhea.

Physical examination revealed a distended abdomen, with
diffuse tenderness. Hewas tachycardic (126 beats per minute).
Other vital signs were normal. Laboratory tests showed ele-
vated lactic acid (8.3 mmol/L), mild renal dysfunction (BUN
40 mg/dL, creatinine 2.3 mg/dL), and leukocytosis (46.0 x
103/ L) with a left shift. Red cell and platelet counts were
within normal limits. He was suspected to have a bowel per-
foration and an emergent exploratory laparotomy was per-
formed. At surgery, a large intraluminal mass was identified
in the cecum involving the mesentery as well as multiple pal-
pable smaller masses along the jejunum and ileum. A small
perforation at the distal jejunum and possible necrosis were
present. There was a small to moderate volume of frank pus in
the abdomen. The involved segments of the jejunum, ileum,
and cecum were resected. The patient was taken to the inten-
sive care unit (ICU) where he remained intubated and on
vasopressor support.

A repeat laparotomywas carried out on postoperative day 1
on account of worsening clinical condition. The terminal ile-
um and cecum along with the sigmoid colon were found to be
necrotic and were all resected. He had the rest of his terminal
colon removed in a subsequent surgery.

Over the course of his hospital stay, the patient’s condition
gradually deteriorated with several episodes of emesis, altered
mental status, and a gradually distending abdomen. He had a
cardiac arrest, and despite cardiopulmonary resuscitation, he
was declared dead 10 days after admission.

Materials and methods

Specimens were submitted and processed in the Department
of Pathology and Laboratory Medicine, University Medical
Center, New Orleans, according to established protocols.

The tissue sections were submitted in formalin, processed,
and stained with hematoxylin and eosin or other special and
immunohistochemical stains, as required.

The specimens for flow cytometry were collected in tissue
culture medium (RPMI) and were analyzed using a multipa-
rameter 8 color flow cytometer. Solid tissue was refrigerated
(2–8 °C or 36–46 °F). The antibody panel was determined by
the clinical history and/or review of stained slides.

Results

Macroscopic examination of the specimen from the initial
laparotomy consisted of a 62-cm segment of the small intes-
tine with associated mesentery. Along the length of the small

intestine were multiple discreet mucosa-centric lesions rang-
ing from 0.4 to 4.8 cm in greatest dimension. There was as-
sociated mucosal ulceration and an area of perforation mea-
suring 0.7 cm. The larger lesions extended through the
muscularis propria and subserosal soft tissue to involve the
serosal surface. Also found were 30 mesenteric lymph nodes.

Microscopic examination showed the small intestinal le-
sions to consist of dense and diffuse atypical lymphoid infil-
trates comprised of intermediate- to large-sized cells involving
the full thickness of the bowel wall (Fig. 1a, b). Numerous
mitotic figures and apoptotic bodies were seen. The adjacent
uninvolved mucosa demonstrated villous blunting, increased
intraepithelial lymphocytes, crypt elongation, and lamina
propria plasmacytosis, consistent with the celiac enteropathy
(Fig. 2). The mesenteric lymph nodes showed partial involve-
ment by the same atypical lymphoid cells noted in the small
intestine. Furthermore, rare large transformed cells morpho-
logically consistent with Reed-Sternberg cells (RS cells) were
also identified in the mesenteric lymph nodes (Fig. 3a), but not
appreciated in the small intestine.

Immunohistochemically, the intermediate- to large-sized
atypical lymphoid cells were noted to be of T cell origin with
strong diffuse positivity for CD3, CD45, and TIA-1; moderate
diffuse positivity for CD5; variable positivity for CD2, CD25,
CD57, perforin, and granzyme B; and aberrant loss of CD7.
The cells were negative for CD4, CD8, CD10, CD15, CD20,
CD30, CD56, CD79a, PAX-5, EMA, EBV-LMP, and EBER
(Fig. 1c–f). The Ki-67 proliferation index in these cells on
average was 70%.

In contrast to these atypical T cells, the scattered large cells
morphologically consistent with RS cells demonstrated a B
cell phenotype with moderate positivity for PAX-5, CD79a,
CD20, CD30, and MUM1. They were negative for CD2,
CD3, CD4, CD5, CD7, CD8, CD10, CD15, CD45, CD56,
CD57, TIA-1, granzyme B, perforin, and EMA. In addition,
these RS-like cells were positive for EBV-LMP and EBER
(Fig. 3b–e). They also had a high Ki67 proliferation index.

Reactive T cells present in the background were positive
for CD7 and expressed strongly CD2, CD3, CD5, and CD45.
They consisted of a mixture of CD4+ and CD8+ forms.

Flow cytometric testing performed on an unfixed portion of
the small bowel revealed a 58.1% population of
immunophenotypically aberrant variable-sized T cells that were
characterized as CD3 (partial dim), CD4 (negative), CD8 (nega-
tive), CD2 (dim to moderate), CD5 (moderate), CD7 (negative),
CD16 (negative), CD30 (negative), CD56 (negative), TCR alpha
beta (partial dim), and TCR gamma delta (negative).

Given the patient’s reported history of celiac disease, the
multifocal mucosa centric nature of small intestine involve-
ment by the T cell lymphoma and the histopathologic features
of uninvolved small intestine mucosa consistent with celiac
enteropathy, alongside the immunohistochemical findings, the
patient was diagnosed to have EATL with multifocal
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involvement of the small intestine and focal involvement of
the mesenteric lymph nodes with associated Reed-Sternberg-
type cells of B cell phenotype. Flow cytometry results also
supported this diagnosis.

Discussion

Enteropathy-associated T cell lymphoma (EATL) is a rare gas-
trointestinal non-Hodgkin’s lymphoma originating from
intraepithelial T lymphocytes that occur in individuals with ce-
liac disease [5], an autoimmune disorder of the small intestine

[5]. Previously designated as EATL type I, it comprises about
80–90% of all primary intestinal T cell lymphomas [6, 7]. The
annual incidence of EATL is 0.5–1 per million people per year
in Western countries [6–8]. EATL presents most commonly in
the sixth and seventh decades of life. There is a slight male
predominance [6, 7, 9]. The small intestine is the most common
site of involvement, followed by the stomach, colon, and rectum
[10]. Most patients present late in the course of the disease as a
result of non-specific clinical manifestations of the disease.
Acute abdomen, small bowel obstruction, and intestinal perfo-
ration account for approximately half of the initial presentations.
Other presentations include weight loss, malabsorption, and

Fig. 1 Microscopy showing an admixture of intermediate- to large-sized
atypical lymphocytes (a x 200; b x 400). The intermediate- to large-sized
atypical cells showing diffuse positivity for CD3 (c x 200), negative

expression of CD4 (d x 200), aberrant loss of CD7 (e x 200), and
negative expression of CD8 (f x 200)

Fig. 2 Adjacent uninvolved mucosa showing villous blunting, increased numbers of intraepithelial lymphocytes (a x 200; b x 400) which are CD3
positive (c x 400)
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protein-losing enteropathy, which are all symptoms of celiac
disease thereby making the distinction between patients with
and without EATL challenging [10, 11]. Monomorphic
epitheliotropic intestinal T cell lymphoma (MEITL), which also
originates from intraepithelial lymphocytes, was previously des-
ignated as EATL type II. It is not associated with celiac disease
and has important morphologic and immunophenotypic differ-
ences from the “classic” form of EATL. Due to these distinc-
tions, the 2016 WHO classification formally separated these 2
entities and now defines MEITL as a primary intestinal T cell
lymphoma that is not associated with celiac disease [12, 13].

There has been a recognition of abnormal B cell expansions as
a component of certain T cell lymphomas. This has been de-
scribed mainly in conjunction with angioimmunoblastic T cell
lymphoma (AITL) and also the follicular variant of peripheral T
cell lymphoma, not otherwise specified (PTCL-NOS) [2, 3,
14–16]. A great proportion of these B cell lympho-proliferations
are Epstein-Barr virus (EBV)-positive with Reed-Sternberg (RS)-
like cells of B cell derivation identified in some cases [2, 3].

The large bi- or multinuclear cells with prominent eosino-
philic cytoplasm, now known as Reed-Sternberg cells, were
initially described and identified at the turn of the 20th century
as the hallmarks of classic Hodgkin’s lymphoma (CHL) [17].
Their identity as clonal B lineage cells has been confirmed
through immunoglobulin gene-rearrangement studies [18,
19]. The typical immunophenotype of RS cells and mononu-
clear variants (Hodgkin cells) is CD15+, CD30+, CD20−/+,

CD3−, CD45−, and PAX-5+ (weak). Some cases of CHL
include evidence of Epstein-Barr virus (EBV) infection [20].

Cells with a morphologic appearance indistinguishable
from RS cells have been found in the absence of CHL. They
have been observed to occur in some B cell non-Hodgkin
lymphomas (NHLs), most notably B cell chronic lymphocytic
leukemia/small lymphocytic lymphoma (CLL/SLL) as a
unique type of Richter transformation [21, 22].

Many T cell lymphomas such as PTCL-NOS and AITL may
also harbor RS-like cells [2, 3, 14–16]. Quintanilla-Martinez
et al. noted that EBV-positive cells could assume both the mor-
phology and immunophenotype of RS cells [14]. This may lead
to a diagnostic dilemma as it may be difficult to distinguish these
cases from CHL as the background mixed inflammatory picture
of histiocytes, eosinophils, and plasma cells can be seen in both T
cell lymphomas and CHL.

The current report discusses a patient with characteristics
consistent with EATL. Because EATL is an aggressive malig-
nancy and is frequently diagnosed at an advanced stage, it
tends to have a poor outcome with a dismal 5-year survival
of less than 20% [7, 16, 23]. Most deaths occur as a result of
septicemia or complications associated with gastrointestinal
tract perforation [10]. The 2016 revision of the World Health
Organization classification of lymphoid neoplasms designates
EATL only to be used for cases formerly known as type I
EATL, which are typically associated with celiac disease
[12]. In our case, increased numbers of intraepithelial T cells

Fig. 3 The lymph nodes had large bi-nucleated cells with prominent nucleoli consistent with Reed-Sternberg cells (a x 400). The large cells are CD20
positive (b x 400), CD30 positive (c x 400), Mum1 positive (d x 200), Pax-5 positive (e x 200), and EBER positive (f x 200)
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are seen in small intestinal mucosa uninvolved by lymphoma,
consistent with celiac enteropathy. Typically, EATL is positive
for CD3, CD7, and cytotoxic markers (TIA-1, perforin, and
granzyme B) and is negative for CD4, CD5, CD8, and CD56
[24]. The immunophenotype of this current case, while posi-
tive for CD3 and cytotoxic markers and negative for CD4,
CD8, and CD56, is unusually CD5 positive and CD7 nega-
tive. The significance of this atypical phenotype is uncertain;
however, given the clinical and morphological features of this
case, it likely represents a phenotypically unusual variant of
EATL.

In contrast to the prevalent T cell lymphoma in this case, the
RS-like cells exhibit a B cell phenotype and are positive for EBV
(both EBV-LMP and EBER). These cells are not considered to
be clonally related to the concurrent Tcell lymphoma. It has been
hypothesized that their appearance is a result of a defective im-
mune system due to the underlying T cell lymphoma [14]. In
most cases, these RS-like cells are EBV-positive (as noted in this
case) suggesting an EBV-driven process potentiated by inhibited
immune surveillance [2, 25]. More recently, reports of clonal and
oligoclonal EBV-negative B cell populations suggest that other
mechanisms than EBV infection contribute to promote the B cell
proliferation [3, 16, 26]

While these RS-like cells seen in these cases may be
immunophenotypically identical to those seen in CHL, their
clinical significance remains undetermined. It has been sug-
gested that some of the cases possibly represent a starting point
for the development of an EBV-positive B cell lymphoma [26,
27]. However, limited follow-up data has not shown progres-
sion to disseminated B cell lymphoma following treatment of
the underlying T cell lymphoma [3]. Thus, the principal target
of therapy of similar cases should be the T cell lymphoma.

In conclusion, we present a case of a presentation of EATL
complicated by the unusual presence of RS-like cells of B cell
phenotype and EBV infection. To the best of our knowledge,
this is the first report documenting the presence of RS-like
cells of B cell phenotype in a case of EATL. The presence of
RS-like cells of B cell phenotype in T cell lymphomas may
lead to a diagnostic dilemma to pathologists, and an extensive
immunohistochemical investigation is often needed for an ac-
curate diagnosis.
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