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Summary
Differentiation of Hodgkin lymphoma (HL) from non-Hodgkin

lymphoma is the central dogma on hematopathology. The former is
characterized by scattered Hodgkin (H) or Reed-Sternberg (RS) cells
against an inflammatory background rich in T cells with Epstein-Barr
virus (EBV) association. In contrast, the latter typically shows dense
infiltration of relatively monotonous tumor cells without H or RS cells.
In rare circumstance when EBV-positive RS-like cells are present in a
T-cell-rich infiltrate, the distinction may be challenging [1].
Furthermore, the nature of EBV-positive RS-like cells or large B cells
in T-cell lymphoma is also multifaceted, ranging from reactive to
neoplastic [2,3] which further complicates the pathogenesis of these
diseases. Correct diagnosis relies on extensive immunohistochemical
investigation, with or without molecular analysis. Here we describe a
case of peripheral T-cell lymphoma, not otherwise specified (PTCL-
NOS), with proliferation of EBV-positive RS-like B cells resembling
HL. Molecular studies with laser capture micro dissection separating
CD30-positive RS-like cells from the remaining background T cells
showed positive T-cell clonality in the latter and negative B-cell
clonality in the former. Our case expands the histologic spectrum of
PTCL with EBV-associated large B cells.

A 50-year-old female presented with multiple lymphadenopathy
over bilateral axillary and neck areas for 1 month. She also had facial
erythematous papules and bilateral bulging pulmonary hila on chest
X-ray. Neck lymph node biopsy showed total effacement of nodal
architecture by a diffuse infiltrate (Figure 1A), which was composed
predominantly of small to medium-sized lymphocytes with nuclear
atypia and scattering large cells (Figure 1B). These large cells showed a
morphology spectrum reminiscent of HL cells, including RS (Figure
1C), lacunar (Figure 1D), and mummified cells (Figure 1E).
Differential diagnosis included HL, T-cell rich large B-cell lymphoma,
small B-cell lymphoma with RS-like cells, and T-cell lymphoma with
RS-like cells. Immunohistochemically, the atypical lymphocytes were
positive for CD3 (Figure 1F) and CD4 (Figure 1G) but negative for
CD8 (Figure 1H) and CD5 (Figure 1I). The RS-like cells were negative
for LCA (Figure 1J) and CD15, but positive for CD20 (Figure 1K),
CD79a (Figure 1L), PAX5 and CD30 (Figure 1M). In situ
hybridization of EBV-encoded early RNA (EBER) was positive in the
large cells (Figure 1N). Molecular analysis of immunoglobulin heavy
chain (IGH) gene from 2000 micro dissected CD30+ HL-like cells
revealed a polyclonal rearrangement (Figure 2A), while the remaining
background cells were positive for T-cell receptor (TCR) gene
rearrangement (Figure 2B). The clinical survey revealed an Ann-Arbor
stage III disease. Unfortunately, the patient died of hemophagocytic

syndrome 24 days post-pathologic diagnosis. No chemotherapy was
given in time.

Figure 1: Pathologic findings: The nodal architecture is totally
effaced (A) with scattering large cells in a background of atypical
lymphocytes (B). The large cells resemble typical Reed-Sternberg
(C), lacunar (D) and mummified (E) cells. The background cells are
monotonous in population and atypical in morphology (C-E).
Immunohistochemically, the background cells are positive for CD3
(F), CD4 (G), but negative for CD8 (H) and CD5 (I). The large cells
are negative for LCA (J, arrow) but positive for CD20 (K), CD79a
(L), CD30 (M) and EBER in situ hybridization (N). CD30 staining
shows membranous and dot-like positivity (M, arrow).

Proliferation of RS-like cells or large B cells is rarely seen in T-cell
lymphomas [2]. It is well known in angioimmunoblastic T-cell
lymphoma, adult T-cell lymphoma/leukemia, and reported in a few
cases of PTCL-NOS. EBV is detected in the transformed cells in
71%-100% cases [2,3]. The relatively immunocompromised nature of
hosts with T-cell lymphomas may facilitate EBV reactivation that
subsequently leads to transformation of the EBV-infected B cells
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through a polyclonal-oligoclonal-monoclonal program, as in post-
transplant lymphoproliferative disorders.

Figure 2: Molecular studies: A, The large cells highlighted by CD30
staining (arrow) and then micro dissected are polyclonal for IGH
gene rearrangement (anticipated product in lane E is 100-130 bp).
B, The background small cells after micro dissection are
monoclonal for β and γ chains of T-cell receptor gene (TRB and
TRG) rearrangement.

The transformed B cells vary in morphology, immunophenotype
and genotype. Smuk et al. [3] categorize them into three major forms:
(1) scattered immunoblastic/centroblastic morphology with CD20 +/
CD30+/CD45+/LMP1+/EBNA2+/- phenotype; (2) morphology and
immunophenotype identical to those in group 1, but forming
homogenous sheets demarcated from the T-cell lymphoma,
mimicking diffuse large B-cell lymphoma; and (3) scattered HL-like
cells with CD15+/-/CD20−/+/CD30+/CD45−/LMP1+/EBNA2-

phenotype, consistent with our case. In the third group, the large cells
show lost expression of IgH-associated transcription factors,

corresponding to classical HL tumor cells [3]. By analyzing IgH gene
rearrangement, the transformed cells could be polyclonal, oligoclonal
or monoclonal. In monoclonal cases with overt morphological features
of B-cell lymphoma, that is sheets of cells with architectural
destruction, a composite lymphoma is more appropriate for
designation. Otherwise, it should be called T-cell lymphoma
complicated by proliferation of large B cells with the clonality analysis
included [4].

The clinical significance of the large B-cell proliferation remains
uncertain. It seems that large B-cell proliferation occurring in AITL is
not associated with a more aggressive clinical course [5]. There were
cases of T-cell lymphomas with transformed B-cells presenting with
simultaneous or secondary B-cell lymphomas or HL [6]. During follow-
up, the survival rate was 38% at 101 months after diagnosis [6].
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