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Follicular lymphoma (FL) is a neoplasm originating from
germinal centre cells, corresponding to 25–40% of non-
Hodgkin’s lymphomas. Transformation into diffuse large B cell
lymphoma (DLBCL) occurs in about one-third of cases. CD5 is
expressed in B-chronic lymphoid leukaemia/small lymphocytic
lymphoma and mantle cell lymphoma, but can rarely be
expressed in conjunction with CD10 in well-documented cases
of FL. In this report one case of grade 1 FL is described, which
transformed into a DLBCL 6 months after initial diagnosis, with
both tumours expressing CD5. In both specimens, neoplastic
cells were strongly positive for CD20, CD79a, bcl-2, bcl-6 and
CD5 in virtually all cells. CD10 was strongly positive in initial
specimens and weakly positive in the DLBCL. Investigation using
the PCR confirmed the derivation of the DLBCL from the FL as
they presented the same immunoglobulin heavy chain gene
rearrangement and the same BCL2-JH break point.

F
ollicular lymphoma (FL) is a neoplasm originating from
germinal centre cells, corresponding to 25–40% of non-
Hodgkin’s lymphomas.1 At morphology it is mostly con-

stituted by a majority of small cleaved lymphoid cells, with
variable numbers of centroblasts with a nodular growth
pattern.1 FL expresses B cell markers and CD10, whereas it is
typically negative for CD5.1–5 Translocation t(14;18)(q32;q21)
involving rearrangement of the BCL2 gene is present in 70–95%
of the cases.1 Transformation into diffuse large B cell lymphoma
(DLBCL) occurs in about one-third of the cases, mainly in
patients with adverse prognostic factors or in those who do not
achieve complete remission after initial treatment.6

CD5 is a molecule present in T lymphocytes and in a subset of
B lymphocytes and B lymphoproliferations.1 3 4 7 Rarely CD5 has
been expressed in conjunction with CD10 in cases with well-
documented diagnoses of FL.8–12 It is our purpose to describe
one case of FL which transformed into a DLBCL 6 months after
initial diagnosis, both tumours strongly expressing CD5, with
the same BCL2-JH break point.

CASE REPORT
A patient in their 40s was referred to the hospital for an
enlarged inguinal lymph node (2 cm), which was apparently
isolated, without any other clinical and biological symptoms.
The lymph node was removed and the diagnosis of grade 1 FL
was made. She was considered as Ann Arbor stage I-A and was
not treated. After 6 months, the patient consulted for the
presence of a spinal lymph node with rapid growth. This lymph
node was removed and the diagnosis of DLBCL was retained.
Both tumours were then compared from phenotypic and
molecular points of view.

MATERIALS AND METHODS
Tissue specimens were fixed in 10% formalin and embedded
paraffin wax. Histological sections stained with H&E from
initial diagnosis and lymphoma transformation were reviewed.
Immunohistochemical staining was performed using a Ventana

immunostainer (Ventana-Biotech, Tucso, Arizona, USA). The
panel included antibodies to CD20, CD79a, CD3, CD5, CD10,
CD21, CD23, bcl-2, bcl-6, CD138, MUM-1, cyclin D1 and Ki-67.
Revelation was achieved using a streptavidin–biotin–peroxidase
detection system and staining with diaminobenzidine.

For genetic analysis of immunoglobulin and BCL2-JH

rearrangements, 10 mm thick sections of both paraffin wax
blocks were processed for PCR as described elsewhere.13 14 The
sets of primers used were FR1c, FR2a and FR3a. PCR products
were then sequenced to verify whether the amplified regions
matched, using the procedure reported previously.15

RESULTS
Histopathology of the first lymph node specimen was diag-
nostic of an FL, grade 1. In the specimen from tumour relapse a
diffuse proliferation of large cells consistent with centroblasts
was present, intermingled with frequent mitotic figures,
diagnostic of a diffuse large cell lymphoma.

In both specimens, neoplastic cells were strongly positive for
CD20, CD79a, bcl-2, bcl-6 and CD5 in virtually all cells. CD10
was strongly positive in initial specimens and weakly positive in
the DLBCL (figs 1, 2). Neoplastic cells were negative for CD3,
CD21, CD23, cyclin D1, MUM-1 and CD138 in both specimens.
Proliferation marker Ki-67 was expressed in ,10% of the cells
in the initial biopsy and in .70% in the second biopsy.

PCR investigations confirmed a common clonal derivation for
both tumours with the same pattern of rearrangement for
immunoglobulin heavy genes (FR1c2, FR2a+ approximate
length 250 kilobase pairs, FR3a2) and BCL2-JH approximate
length 190 kilobase pairs. Sequencing of PCR products showed
the same pattern in both specimens, FL and DLBCL, with fusion
of BCL2-JH: BCL2-MBR position 3063–JH segment J6 2951.

DISCUSSION
The case reported here corresponds to a rare CD5+ FL, which
progressed into a CD5+ DLBCL within 6 months. The initial
diagnosis of FL, grade 1, is assured by morphological features,
immunoexpression of CD10 and bcl-6. DLBCL presented a
germinal centre profile, CD10+/bcl-6+/MUM-12/CD1382, which
is in accordance with the progression from an FL.

Among reports on the expression of CD5 in FL, two reports
present data from molecular analysis. In the first, expression of
CD5 in 4 of 11 cases of ‘‘floral’’ FL is reported.8 In three cases,
expression of CD5 was shown by immunohistochemistry, one
with weak to moderate intensity on paraffin wax sections and
two with weak intensity on frozen sections; no immunohisto-
chemical expression of CD5 was shown in one case. In three
cases, variable intensity of CD5 expression was detected by flow
cytometry, including two also positive by immunohistochemistry.
Molecular analysis demonstrated clonal heavy chain immuno-
globulin gene rearrangement in three and BCL2-JH products
derived from the t (14;18) translocation in all four CD5-positive
cases.

Abbreviations: DLBCL, diffuse large B cell lymphoma; FL, follicular
lymphoma
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Another report was based on three FLs, all with weak
expression of CD5 both on paraffin wax sections and by flow
cytometry.10 All three cases revealed clonal heavy chain
immunoglobulin gene rearrangement, and two showed BCL2
gene rearrangement. These authors further supported the rarity
of CD5 expression in large series of FL studied by flow

cytometry. This technique was considered more suitable for
this conclusion, as positivity for CD5 might be underestimated
by immunohistochemistry, owing to the low intensity of
staining of this marker in these FL. In contrast with these
studies, our case presented strong expression of CD5 in both FL
and DLBCL. At last, PCR investigations clearly showed the same
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Figure 1 (A) Follicular lymphoma, grade I in the first specimen (H&E). (B) Expression of CD10 by neoplastic cells. (C) Only reactive T lymphocytes express
CD3. (D) Strong expression of CD5 in neoplastic cells (A and B: 6200; C and D: 61000).
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Figure 2 (A) Diffuse large B cell lymphoma in the second specimen (H&E). (B) Strong expression of CD20, (C) weak expression of CD10 and (D) strong
expression of CD5 (A and B: 6400; C and D: 61000).
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clonal origin of both tumours, with shared patterns of
immunoglobulin heavy gene and BCL2-JH gene rearrange-
ments, supporting the clonal malignant progression.

The biological significance of the expression of CD5 in FL is
unclear. It might be due to imbalance in the production or
response to interleukins in the development of B cells
modulating CD5 expression, it could be related to the activation
state of B lymphocytes or it could just represent a fortuitous
aberrant detection of a marker during neoplastic transforma-
tion.8 10 11 Notably, it was recently suggested that cases of CD5+

FL coexisting with CD5+ DLBCL were associated with an
aggressive clinical course.12

In conclusion, CD5 may be rarely expressed in FL. This
expression should be evaluated in conjunction with other
morphological, immunophenotypic and genetic features, to
differentiate FL from other small B cell neoplasms, which may
present a nodular growth pattern. Furthermore, expression of
CD5 might represent an adverse prognostic feature in these FL.
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Take-home messages

N CD5, a pan-lymphoid T marker, is typically expressed in
two B-lymphoid neoplasms: small lymphocytic lym-
phoma/chronic lymphoid leukaemia and mantle cell
lymphoma.

N CD5 may be rarely expressed in other B-lymphoid
neoplasms, as in the case reported herein of follicular
lymphoma, which transformed into a diffuse large B-cell
lymphoma (DLBCL) 6 months after initial diagnosis.

N Although the biological significance of CD5 expression in
FL and DLBCL is still unclear, it might be associated with
adverse clinical course.
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