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Ebstein-Barr Virus-Negative Clonal Plasma Cell
Proliferations Associated With Systemic Involvement of
Primary Cutaneous T-Cell Lymphoma

Smita C. Patel®®, Brett Mahon?

Abstract

We describe a 66-year-old man with a long-standing history of squa-
mous cell carcinoma of the head and neck region who developed
nodular-sclerosing subtype of classical Hodgkin lymphoma and pri-
mary cutaneous CD8-positive, cytotoxic variant of mycosis fungoi-
des over a l-year period of time. Within a few months of his diag-
nosis of primary cutaneous T-cell lymphoma, he developed systemic
involvement of T-cell lymphoma in an axillary lymph node, bone
marrow and lung. Interestingly, his lung infiltrates had an Ebstein-
Barr virus (EBV)-negative, mature clonal plasma cell proliferations
intermingled with neoplastic T cells. It showed cytoplasmic « light
chain restriction by in situ hybridization and also revealed clonal im-
munoglobulin light chain rearrangements in both k and A. No mor-
phological or immunohistochemical evidence of his prior Hodgkin
lymphoma was identified in the bone marrow or lung. In the short
available follow-up (2 months to date), the patient is doing well and
being evaluated for possible allogeneic stem cell transplant. The as-
sociation of EBV-positive B-cell expansions in T-cell lymphomas,
especially angioimmunoblastic T-cell lymphoma, is well recognized.
However, EBV-negative, clonal B-cell or plasma cell proliferations
in T-cell lymphoma may represent a specific phenomenon and its sig-
nificance still needs further clarification.
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Introduction

Peripheral T-cell lymphomas (PTCLs) are a functionally and
morphologically heterogeneous group of aggressive lymphoid
neoplasms characterized by clonal proliferations of T cells,
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associated with variable numbers of reactive cells including
non-neoplastic T cells, reactive B lymphocytes, histiocytes and
other inflammatory cells [1, 2]. This non-neoplastic population
may sometimes be very extensive, obscuring the tumor cell
population [3]. There has recently been greater recognition of
B-cell expansions that can be a component of these tumors [4].
Hodgkin and Reed-Sternberg (HRS)-like cells of B-cell line-
age have been described in PTCL, especially in cases showing
features of angioimmunoblastic T-cell lymphoma (AITL), in
which a population of large B cells, infected with Ebstein-Barr
virus (EBV), is invariably present [1, 5]. EBV has been found
in 43% of PTCLs in the Caucasian population [6]. EBV pres-
ence in AITL was first reported by Bornkamm et al in 1976
[7]. EBV plays an important role in the early development of
B-cell proliferations in PTCL and further progression of these
clones into aggressive B-cell neoplasms. These B-cell popu-
lations show a spectrum of morphology ranging from small,
isolated clusters of large activated B cells to focally confluent
transformed B cells [8-10]. It was postulated that the expan-
sion of EBV-positive B cells was related to defective immune
surveillance secondary to underlying T-cell malignancy [8,
10-15]. Molecular studies have demonstrated oligoclonal and
clonal B-cell rearrangements in up to 40% of AITLs [16-19]
that are not always clearly related to morphologically trans-
formed B cells. The role of EBV in B-cell proliferations is well
understood in AITL, but to a lesser degree in other PTCLs.

Subsequently, EBV-negative HRS-like cells have been
recognized in cases of PTCL [4, 20]. Nicolae et al described
that the phenomenon of EBV-negative HRS-like cells in PTCL
cannot be attributed solely to defective surveillance for EBV,
and suggested other mechanisms for abnormal B-cell prolif-
erations [4]. Brauninger et al observed an EBV-negative B-cell
clone expanding in one case of AITL [12] and Lome-Maldona-
do et al identified one case of AITL with high number of clonal
large B cells which were EBV-negative [9]. Balague et al stud-
ied 15 patients with PTCL and associated EBV-negative clonal
or monotypic B-cell proliferations which ranged from plasma
cell proliferations to overt lymphomas with plasmacytic/plas-
mablastic features [21]. However, the phenomenon of having
EBV-negative B-cell proliferations in PTCL is extremely un-
common and therefore, the clinicopathological characteristics
of these patients and the malignant potential of these B-cell
proliferations are not well understood.

Here, we describe a 66-year-old man who developed sys-
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Figure 1. (A) The punch biopsy of the skin lesion shows a dense atypical lymphoid infiltrate predominantly in the dermis (H&E, x
100). (B) The lymphoid infiltrate shows minimal epidermotropism (H&E, x 400). (C) The lymphoid cells are small to medium-sized
and have mature chromatin and irregular nuclear contours (H&E, x 400). (D) The lymphoid cells are CD3-positive T cells (x 200).
(E) CD4 shows minimal scattered staining (x 200). (F) The atypical cells largely positive for CD8 (x 200). (G, H) The cytotoxic
proteins including granzyme B and TIA-1 are positive in atypical lymphoid cells respectively (x 200).

temic involvement of CD8-positive, cytotoxic T-cell variant of
cutaneous mycosis fungoides and an associated clonal plasma
cell proliferation intermingled with neoplastic T cells in the
lung infiltrates.

Case Report

A 66-year-old man had a past history of squamous cell car-
cinoma of the head and neck region which was treated with
surgical resection and postoperative radiation at an outside in-
stitution. Three years later, he presented to our institution with
complaints of ulceration in the left post-auricular area over the
mastoid, intermittent twitching of his lower face, worsening of
his marginal mandibular nerve weakness, and minimal weight
loss. Physical examination revealed a 3.0 x 0.5 cm ulcerative
mass with induration in the post-auricular area. There was no
evidence of adenopathy. A subsequent CT scan of the neck re-
vealed an ill-defined, heterogeneously enhancing and infiltra-
tive soft tissue in the left infra-mastoid region with extension
into the carotid, para-pharyngeal space, para-spinal muscula-
ture and parotid gland with thickening of the overlying skin
and subcutaneous soft tissues. There was no evidence of ad-
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enopathy or any distant metastasis on imaging. The patient un-
derwent a complex resection including radical parotidectomy
and partial auriculectomy with nerve grafting and regional flap
reconstruction. During the operation, an incidental small nod-
ule within the soft tissue on the neck musculature was seen and
excised. The main surgical specimen showed an invasive mod-
erately differentiated squamous cell carcinoma with free resec-
tion margins. However, the incidentally found nodule within
the soft tissue of neck showed nodular effacement of normal
lymph node architecture with areas of sclerosis around the
nodules and a thickened nodal capsule. Scattered HRS cells
were identified, mixed with reactive small lymphocytes and to
a lesser degree, neutrophils and histiocytes. Occasional lacu-
nar cells were also present. By immunohistochemistry (IHC),
these HRS cells were positive for CD15, CD30, CD79a, EBV,
weakly positive for Pax-5 and were negative for CD45, CD3
and CD20. The morphological findings and immunophenotype
were consistent with a nodular sclerosing subtype of classi-
cal Hodgkin lymphoma. The staging bone marrow biopsy was
deferred at that time. The patient received high doses of ra-
diation therapy for his squamous cell carcinoma, which was
thought to be reasonably curative for Hodgkin lymphoma as
well. On completion of radiation, patient underwent staging
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Figure 2. (A) An excisional biopsy of the axillary lymph node shows a nodal effacement by diffuse infiltrate of small and mature
lymphocytes (H&E, x 200). (B) Loose clusters of larger “lacunar” type Hodgkin cells are also appreciated on higher magnifica-
tion (H&E, x 400). (C) The neoplastic population of small and mature lymphocytes are diffusely positive for CD3 (x 400). (D, E)
The large Hodgkin cells are positive for Pax5 and CD30 (membranous and Golgi staining), respectively (x 400). (F) The in situ

hybridization for EBV is positive in Hodgkin cells (x 400).

PET-CT scans which revealed no residual disease and patient
was thought to be in remission.

Within 5 months of his initial presentation at our institu-
tion, the patient developed multiple sites of skin involvement
by in situ squamous cell carcinoma. During his regular follow-
ups with dermatology clinic, he had developed diffuse and
scattered erythematous, excoriated, xerotic, and scaly patches
over bilateral arms, face and abdomen. A punch biopsy of one
of these lesions showed dense, atypical lymphoid infiltrate ar-
ranged in a band-like configuration filling the superficial der-
mis with mild to moderate epidermotropism as well as infiltrat-
ing around and into the adnexal structures (Fig. 1A, B). The
lymphoid cells were small to medium-sized and had mature
clumped chromatin and cerebriform nuclear contours (Fig.
1C). By IHC, these atypical lymphoid cells were positive for
CD3 (Fig. 1D), CDS5 and weak CD8 (Fig. 1F) with partial loss
of CD7. The neoplastic cells were negative for CD4 (Fig. 1E),
CD20 and CD30. The cytotoxic associated proteins including
granzyme B and TIA-1 were positive in neoplastic cells (Fig.
1G and H, respectively). The neoplastic cells showed diffuse
labeling for TCR-beta. The absence of necrosis, ulceration,
spongiotic microvesiculation and marked epidermotropism
favored a CD8-positive, cytotoxic immunophenotypic variant
of mycosis fungoides over primary cutaneous CD8-positive
aggressive epidermotropic cytotoxic T-cell lymphoma accord-
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ing to 2005 WHO/EORTC classification for cutaneous lym-
phomas.

A few days later, the patient presented with palpable axil-
lary lymph nodes. Subsequent PET-CT scan revealed hyper-
metabolic right axillary lymph nodes as well as hypermetabol-
ic nodules in the right lower lung. The excisional biopsy of the
axillary lymph node showed complete effacement of the lymph
node architecture by small to medium-sized mature lympho-
cytes with a diffuse pattern (Fig. 2A). Focally, these lymphoid
cells had irregular nuclear contours. Loose clusters of larger
“lacunar” type Hodgkin cells were also identified (Fig. 2B).
By IHC, the Hodgkin cells were positive for Pax5 (Fig. 2D),
CD30 (Fig. 2E), CD15 and EBV (Fig. 2F). CD20 was positive
only in scattered small B lymphocytes but the Hodgkin cells
were negative. All of the remaining smaller lymphocytes were
diffusely positive for CD3 (Fig. 2C). Flow cytometry identi-
fied a large population (about 85% of the total cells) of small
to medium-sized T cells expressing CD3, CD2, CDS5, and TCR
alpha/beta, dim CD8 with variable expression of CD57 and
partial loss of CD7. This population was lacking CD4, CD30
and CD56. The overall morphological and immunophenotypic
findings were consistent with a composite lymphoma, com-
posed of classical Hodgkin lymphoma in a background of a
mature T-cell lymphoma. Polymerase chain reaction (PCR)
for TCR-y gene rearrangement was positive and confirmed
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Figure 3. (A) The wedge resection of right lower lobe of lung shows a diffuse infiltrate predominantly around vessels, bronchi
and alveolar walls (H&E, x 40). (B) On higher magnification, loose clusters of mature plasma cells are intimately associated with
neoplastic population of mature lymphocytes (H&E, x 600). (C, D) The neoplastic lymphocytes are positive for CD3 and weakly
for CD8 respectively while the clusters of plasma cells are negative for both (x 400).
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Figure 4. (A, B) CD138 immunostaining shows large clusters and sheets of plasma cells closely associated with negative neo-
plastic T lymphocytic population (x 40 and x 200, respectively). (C) The plasma cells show monotypic k light chains by in situ
hybridization (x 200). (D) The in situ hybridization for A light chains shows marked paucity (x 200). (E) The in situ hybridization

for EBV is negative (x 200).
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the clonality of T cells. Because of hypermetabolic nodules
in the right lung, a wedge biopsy of the right lower lobe of
the lung was performed. The microscopic sections showed a
diffuse infiltrate of neoplastic, small to medium-sized T cells
predominantly around vessels, bronchi and alveolar walls (Fig.
3A). Interestingly, in addition to the T cells, sheets and clusters
of plasma cells were also present (Fig. 3B). Morphologically,
the plasma cells were mature with occasional atypical features
such as larger and irregular nuclei and prominent nucleoli. The
plasma cells were present admixed with the neoplastic T cells.
By IHC, the lymphoid infiltrate was composed of CD3-pos-
itive (Fig. 3C) and CD5-positive T cells which were focally
and weakly positive for CDS8 (Fig. 3D) and negative for CD4.
Flow cytometric analysis showed a mature T-cell lymphoma
with a similar immunophenotype as identified in prior skin and
axillary lymph node specimens (it showed approximately 71%
of total cells being TCR alpha/beta T cells with expression of
CD3, CD2, CD5, partial loss of CD7, variable CD57, and dim
CDS and lacking CD4, CD30 and CD56). CD138 recapitulat-
ed the morphological evidence of clusters and sheets of mature
plasma cells (Fig. 4A, B) which were negative for CD56, cyc-
lin-D1, CD20 and EBV (Fig. 4E). In situ hybridization (ISH)
revealed monotypic k light chain restriction of the plasma
cells (Fig. 4C) with a paucity of A light chains (Fig. 4D). No
morphological or immunohistochemical evidence of Hodgkin
lymphoma was identified in the lung tissue. PCR for TCR-y
gene rearrangement was positive on the lung tissue sample
(Fig. 5). Since the plasma cell component showed monotypic
k light chain restriction, PCR for light chain immunoglobu-
lin gene rearrangement was also performed and showed clear
monoclonal bands in both k and A light chains (Fig. 6). The
concurrent bone marrow biopsy showed multifocal mature T-
cell lymphoma (Fig. 7A, B); however, no evidence of Hodgkin
lymphoma as well as no increased or atypical plasma cell com-
ponent (Fig. 7C-E) was identified. As of date, the patient is do-
ing well and being evaluated for allogeneic stem cell transplant
as a possible therapeutic option.

Discussion

PTCLs have been previously described to contain B-cell pro-
liferations. However, most of these B-cell proliferations have
been associated with EBV and have large cell or HRS-like cell
morphology [8-10, 15, 22, 23]. It was hypothesized that EBV-
positive cells were expanded due to defects in immune surveil-
lance [10-15]. In addition to this well-established relationship
between EBV-associated B-cell proliferations and PTCL, rare
case reports and small series exist in the literature describing
EBV-negative B-cell proliferations in various PTCLs [4, 24].
Nicolae et al assessed the nature of the PTCL associated with
HRS-like cells to determine whether EBV-negative HRS-like
cells may be seen [4]. They identified 57 cases of PTCL and
among them, 52 cases were associated with EBV. They includ-
ed five cases in which the B-cell expansions were EBV-nega-
tive, three classified as AITL and two as PTCL-NOS, follicular
variant. Thus, all EBV-negative cases had a T;-immunophe-
notype. Two pathways were hypothesized. First, HRS-like
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Figure 5. Clonality studies on the lung tissue shows TCR-y gene rear-
rangement.

cells could be driven by the microenvironment. All of their
EBV-negative cases had CD4-positive, PD-1-positive neoplas-
tic T cells intimately rosetting the HRS-like cells and thus, Ty,
cells may play a critical role in the generation of T-cell depend-
ent B-cell responses, and promote the expansion of B cells in
the immune response. A second hypothesis suggested that the
virus might be seen very early in the course of the disease and
might persist or disappear during disease progression. The
clinical significance of EBV-negative B-cell proliferations and
its malignant potential in the context of PTCL is still uncertain.

Additionally, the large majority of PTCL cases with co-
existence of B-cell expansions in the literature happen to be
AITL with rare cases of PTCL, NOS and adult T-cell leukemia
lymphoma [4, 8, 9, 19, 25-27]. Cutanecous T-cell lymphomas
have rarely been described to be associated with B-cell expan-
sions [21, 28] and if so, mostly as case reports and small case
series. Most of these reports describe associated and estab-
lished B-cell malignancies rather than clonal non-neoplastic
proliferations. Barzilai et al [28] in their series summarized 17
prior reports and reported 11 additional patients with a previ-
ous diagnosis of mycosis fungoides who later developed B-cell
malignancies. The subsequent B-cell malignancies in these 28
patients included 16 non-Hodgkin lymphomas, six chronic
lymphocytic leukemias, five myelomas, and one hairy cell leu-
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Figure 6. PCR for light chain immunoglobulin gene rearrangement shows clear monoclonal bands in both k and A light chains.

kemia. Interestingly, none of the patients developed Hodgkin
lymphoma. However, the B-cell malignancies in these patients
either developed later or preceded the diagnosis of mycosis
fungoides. The time elapsed between the onset of the two ma-
lignancies ranged from 4 to 22 years (average: 12 years). Ad-
ditionally, the association and role of EBV in the development
of B-cell malignancies is not mentioned.

Almost all B-cell disorders described in PTCL have large
cell, HRS-like morphology or large-cell lymphomas with a
mature immunophenotype. The plasma cell morphology in the
context of PTCL is highly unusual. Only one case report of
EBV-positive nodal plasmacytoma after 8 years of the initial
diagnosis of AITL has been reported in the literature [10]. Vari-
ous lymphoid neoplasms with plasmacytic differentiation have
been described in association with immunodeficiency such as
HIV infection or post-organ transplant. However, these cases
are usually EBV-associated and show aggressive, plasmablas-
tic features contrary to the mature cell morphology of plasma
cells [21]. Mature plasma cell-rich expansions have also been
observed as an uncommon subtype of post-transplant lym-
phoproliferative disorders that may respond to the reduction
of immunosuppression [29]; however, these cases are usually
EBV-positive and may progress to aggressive plasmablastic
lymphomas [30]. Our case is highly unusual since the patient
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had a history of Hodgkin lymphoma and primary cutaneous
T-cell lymphoma, then subsequently developed an EBV-neg-
ative, clonal mature plasma cell proliferations admixed with
neoplastic T cells in an extra-nodal site. No morphological
or immunohistochemical evidence of HRS-like cells or large
cells was present. A search of the English language literature
revealed only one isolated case report of AITL and one small
series of various PTCL describing intermingled EBV-negative
plasma cell proliferations similar to our patient [21, 24]. Bal-
ague et al [21] identified 15 patients including three cutaneous
T-cell lymphomas with EBV-negative clonal or monotypic B-
cell proliferations arising in the context of PTCL. Their series
described striking plasma cell differentiation of the B-cell ex-
pansions in contrast to the large cell or HRS-like morphology
of EBV-related B-cell proliferations and lymphoid neoplasms
observed in PTCL. The B-cell component was intermingled
with the PTCL in all of their patients, as identified in our case.
It was classified as clonal/monotypic plasma cell proliferations
in eight lesions, clonal/monotypic large B-cell proliferations in
four cases, and a B-cell lymphoma with plasmacytic/plasma-
blastic differentiation in three patients. Sequential samples in
seven of 15 patients showed persistence of the PTCL and the
B-cell component in four, the PTCL without the B-cell lym-
phoma in two, and progression of the B-cell neoplasm in one.
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Figure 7. (A) The bone marrow biopsy shows infiltration by small and mature lymphocytes (H&E, x 200). (B) CD3 is positive in
lymphoid cells (x 200). (C) CD138 shows few scattered plasma cells (x 200). (D, E) The plasma cells are polyclonal by k and A

in situ hybridization, respectively (x 200).

The eight patients with clonal/monotypic plasma cell prolif-
erations included three PTCL-NOS, two AITL, two cutaneous
CD4* small/medium-sized pleomorphic T-cell lymphomas and
one cutaneous PTCL-NOS. The majority of these patients pre-
sented with skin lesions while one had lung infiltrates, as in our
case. Interestingly, one of these patients had different types of
light chain restriction at two different relapsed sites, A in the
subcutaneous tissue and k in the lung infiltrates. At the last
follow-up, two patients were alive without disease, three had
evidence of local and disseminated disease and one died of
extensive disease. Among the group of 15 patients, three cases
had associated plasmacytic/plasmablastic lymphoma which
followed an aggressive clinical course.

The evidence suggests differences in EBV-negative B-
cell proliferations compared to EBV-driven B-cell disorders
in those EBV-negative B-cell expansions are more common
in females, have frequent extra-nodal presentations, and they
were recognized simultaneously or only after 9 months of the
initial diagnosis [21]. It has been suggested that EBV-negative
B-cell proliferations in AITL and other PTCLs are more de-
pendent on the T-cell component and subsequently more un-
stable and sensitive to treatment [21]. The B-cell expansions
in PTCL with Tg-cell derivation and AITL can be explained
by the role of intimately rosetted, PD-1-positive neoplastic T
cells, but it is entirely unclear about the mechanism of prefer-
ential plasma cell differentiation of B cells, especially in cases
of cutaneous T-cell lymphomas and other PTCL.
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In our case, having an extensive plasma cell proliferation
in the lung tissue led us to consider a plasma cell neoplasm
or a marginal zone lymphoma with extensive plasmacytic dif-
ferentiation unrelated to the patient’s cutaneous T-cell lym-
phoma. The features arguing against this hypothesis include
very minimal and polyclonal plasma cells in the bone marrow
(typical of a plasma cell neoplasm) and the lack of a clonal
and monocytoid B-cell component (typical of a marginal zone
lymphoma). x light restriction and clonal rearrangement of
immunoglobulin light chains also point towards the diagno-
sis of an extraosseous plasmacytoma; however, the lack of
a solid mass consisting of sheets of plasma cells, the close
association of the plasma cell proliferations to the neoplas-
tic T-cells, and the overall characteristics are consistent with
these proliferations being associated with the patient’s T-cell
lymphoma.

In conclusion, we report a case of primary CDS8-positive
cytotoxic variant of cutaneous T-cell lymphoma with clonal
EBV-negative, mature plasma cell proliferations in association
with the systemic involvement by T-cell lymphoma. There is
a well-established relationship between EBV-positive B-cell
proliferations and PTCL; however, EBV-negative plasma cell
proliferations associated with PTCL have not been frequently
reported. The distinctive pathologic features of these lesions
and the particularity of some clinical aspects suggest that they
may represent a specific phenomenon developed in a subset of
PTCL. It is important to avoid the misdiagnosis of a plasma
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cell neoplasm which may result in dramatic change in the fur-
ther management of the patient. Although rare cases were re-
ported to progress to aggressive B-cell neoplasms [21], more
case reports and larger studies are required to clarify the clini-
cal significance and malignant potential of these proliferations,
which at present is still unknown.
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