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034 HISTORICAL OVERVIEW OF AGGRESSIVE B-CELL
NEOPLASMS

N Harris. Massachusetts General Hospital, Boston, MA, USA

Descriptions of lymphoid neoplasms emerged in the 19th century, with
Hodgkin’s disease, leukemia, lymphosarcoma, and lymphoma. In the
early part of the 20th century, the “reticuloendothelial system” was
described; some authorities considered the “reticulum cell” to be the
progenitor cell of hematopoietic and lymphoid cells, while others
regarded it as a separate lineage, related to phagocytes. All regarded
lymphocytes as end-stage cells that did not divide. Early classifications
included entities such as reticuloctyoma, reticulocytic sarcoma,
reticulosarcomas, and reticulum cell sarcoma. The classifications of
Jackson and Parker (1939) and Gall and Mallory (1942) stratified
lymphoid neoplasms broadly into lymphosarcoma (cells recognizable
as lymphoid by size and nuclear features, but clearly abnormal),
reticulum cell sarcoma (large cells not recognized as lymphoid),
follicular lymphoma, and Hodgkin’s disease. This nomenclature
reflected uncertainty concerning the nature of neoplastic cells with
large size and other features that called into question their relationship
to lymphocytes, which were recognized only as small, obligate
end-stage cells. Rappaport (1956, 1966) perpetuated this misconcep-
tion, substituting the term “histiocytic lymphoma” for reticulum cell
sarcoma. In the 1950s Burkitt and O’Conor described a high-grade
childhood tumor that was ultimately recognized as a lymphoma,
called Burkitt’s lymphoma. In 1960, the phenomenon of lymphocyte
transformation in response to mitogens was described, followed
shortly by recognition that lymphocytes could also transform in
response to antigenic stimulation in the mixed lymphocyte culture.
These observations revolutionized understanding of lymphocytes,
which went from obligate end cells to multipotential cells that could
become large, proliferate and give rise to exapanded clones of
progeny that functioned in immune responses. Cells in germinal cent-
ers of lymph nodes were recognized as B cells proliferating in
response to antigen, and the “immunoblast” was described as the pre-
cursor cell of immune secretory plasma cells. Lennert (1969) appears
to have been the first to recognize that large-cell neoplasms were not
of “histiocytic” or “reticulum cell” origin, but instead were
immunoglobulin-producing B cells. He judged that most corresponded
to proliferating cells of the germinal center—initially called
germinoblasts, but later changed to centroblasts to avoid confusion
with germ cell tumors—while some resembled immunoblasts. In 1974,
the Kiel classifiation used the terms centroblastic and immunoblastic
lymphoma; the Lukes-Collins classification used the terms “large
noncleaved follicular center cell” and immunoblastic for similar
tumors. Both classifications recognized Burkitt lymphoma as a B-cell
neoplasm. Since then, it has been generally accepted that most tumors
previously classified as “reticulum-cell sarcoma”, “histiocytic
lymphoma”, and “undifferentiatied lymphoma” are in fact neoplasms
of proliferating B cells. The understanding of the morphologic and
clinical spectrum of aggressive B-cell neoplasms has improved with the
advent of immunophenotyping and molecular genetic studies,
identifying many “undifferentiated” neoplasms as B-cell lymphomas. In
the 1980s and 1990s many variants and subtypes of large B-cell
lymphoma were described, including primary mediastinal (thymic)
large B-cell lymphoma, T-cell/histiocyte-rich large B-cell lymphoma,
intravascular large B-cell lymphoma, lymphomatoid granulomatosis-
type large B-cell lymphoma, and the immunodeficiency-associated
lymphomas such as primary effusion lymphoma and plasmablastic
lymphoma. In addition, the distinctive features of large B-cell
lymphomas in particular extranodal sites have been recognized,
including CNS lymphoma and primary lymphoma of bone. Studies
using the Kiel classification found that cases classified as immuno-
blastic appeared to have a worse prognosis than those classified as
centroblastic, but these studies have been difficult to reproduce
elsewhere. Thus, despite the many advances, most cases remain sim-
ply “large B-cell lymphoma” without distinctive histologic or
immunophenotypic features that would explain the clinical hetero-
geneity of this disorder. Recently, several groups have used
microarray analysis to detect changes in gene expression that could
further stratify the heterogeneous group of diffuse large B-cell
lymphoma. Two early reports suggest that cases with a “germinal
center” pattern of gene expression had a better prognosis with current
therapy, and revealed previously unrecognized genes whose expres-
sion was associated with a poor outcome. These studies may translate

back into immunophenotypicand even morphologic markers that can
help subdivide this group of cases in a biologically and clinically
meaningful way.

035 PRESENT STATE OF DIFFUSE LARGE B-CELL
LYMPHOMAS, INCLUDING MORPHOLOGICAL
VARIANTS

G Delsol. CHU Toulouse Purpan, Centre Hospital Regional de Toulouse,
France

The category of “diffuse large B-cell lymphoma” (DLBCL) in the WHO
classification represents one of the commonest categories (30–40%)
of non-Hodgkin’s lymphoma. The neoplastic cells are typically large,
with nuclei larger than those of reactive histiocytes. In the WHO
classification, mediastinal large B-cell lymphoma, intravascular large
B-cell lymphoma and primary effusion lymphoma are considered as
subtypes of DLBCL with unique clinical, immunophenotypic and geno-
typic features. The WHO classification recognizes several morpho-
logic variants of DLBCL such as centroblastic (with or without
multilobated nuclei), immunoblastic (with >90 % immunoblasts),
T-cell/histiocyte rich and anaplastic (with very large pleomorphic cells)
and plasmablastic, which presents in the oral cavity in the setting of
HIV infection. DLBCL with expression of full-length ALK deserves
consideration as a distinct variants. This lymphoma consists of large
monomorphic immunoblast-like cells, sometimes with plasmablastic
differentiation, which characteristically invade the sinuses mimicking a
metastatic malignancy. Other rare DLBCL with a predominant sinusoi-
dal growth pattern, but negative for ALK protein, may also be
observed. The variable histology and cytology of DLBCL suggests sig-
nificant biological heterogeneity.

Immunophenotype: Diffuse large B-cell lymphomas express pan-B
markers, e.g. CD20, CD75 and CD79a, but there may be “aberrant”
lack of staining with one or more of these, in particular in DLBCL
expressing the full-length ALK protein and plasmablastic (CD20−,
CD79a−). Surface and/or cytoplasmic immunoglobulin (usually IgM)
can be demonstrated in 50% to 75% of cases. About 10% express
CD5 and 30% to 50% CD10. Bcl-6 is expressed in approximately
80% of cases and is independant of bcl-6 rearrangement. Coexpres-
sion of CD10 and Bcl-6 is considered to be a marker of a diffuse large
B cell lymphoma arising from follicle centres. Approximately 10% of
DLBCL, particularly those with anaplastic morphology, express CD30
and EMA. Bcl-2 protein is expressed in two thirds of cases. The prolif-
erating fraction, as detected by Ki-67 staining, is usually high (more
than 60% of neoplastic cells). A proportion of DLBCL are associated
with Epstein-Barr virus (LMP1+, EBER+) and are mostly observed in
patients with immunodeficiencies or in DLBCL resulting from
transformation of low grade lymphoma.

Cytogenetics: Most DLBCL have rearranged IgH genes and show
somatic mutations. Rearrangement of the bc1–2 gene, due to the
t(14;18), occurs in 15 to 20% of DLBCL suggesting a relationship to
follicular lymphoma in these cases. About 25% of DLBCL show a
reciprocal chromosomal translocation involving the 3q27 region
(bcl-6 gene). Bcl-6 rearrangement is more frequent (approximately
one-third of cases) suggesting crytic rearrangement in some cases.
Bcl-6 and bcl-2 rearrangements are practically mutually exclusive in
DLBCL. Approximately 5–7 % of DLBCL show translocation of the
oncogene c-myc.

Prognosis and predictive factors: A number of features are of
value in predicting overall survival and relapse-free survival. Among
morphologic variants, a subgroup of T-cell/histiocyte rich DLBCL car-
ries a poor prognosis probably because of an association with
adverse clinicopathologic features. DLBCL with expression of
full-length ALK also has a poor outcome The International Prognostic
Index is strongly predictive of outcome. Numerous studies have
reported a significant effect on disease free survival but not overall
survival for DLBCL expressing Bcl-2 protein. The expression of survivin
is an unfavorable prognostic factor. In contrast bcl-6 rearrangement is
said to be of good prognostic value. The prognostic significance of the
Ki-67 index is controversial. The most interesting new advance in
DLBCL has come from gene expression studies using DNA microarray
technology. In their study, Alizadeh et al have identified two distinct
classes of DLBCL as germinal centre derived and activated with differ-
ent clinical courses. In a recent study, using oligonucleotide
microarray gene expression, Shipp et al showed that three genes
(NOR1, PDE4B and PKC-b) that regulate apototic responses to
antigen-receptor signaling predicted the outcome of DLBCL. It is likely
that this approach will lead to a much better understanding of this bio-
logically heterogeneous group of lymphomas.
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036 RITUXIMAB IN THE TREATMENT OF DIFFUSE LARGE
B-CELL LYMPHOMAS

G Salles. Hospices Civils de Lyon and Université Claude Bernard, Lyon,
France

Monoclonal antibodies were first utilized for treatment of lymphoma
patients approximately 7 years ago, and were first developed for low-
grade or indolent lymphomas. Rituximab was the first monoclonal
antibody developed shown to have independent activity against B-cell
lymphomas. In vitro data have shown that the unconjugated antibody
may induce lymphoma cell lysis through activation of the complement
cascade (CDC), activation of immune cells through the Fc fixation
(ADCC), induction of apoptosis, inhibition of cell proliferation, and
synergism with standard chemotherapy drugs. The first study evaluat-
ing response rate to rituximab in patients with aggressive lymphoma
(DLCL or mantle cell lymphoma (MCL)) was conducted in Europe three
years ago. One important phase II study has been presented with the
combination of CHOP and rituximab in aggressive B-cell lymphomas
and showed that this combination was not more toxic than CHOP
alone.

No study has been presented comparing the efficacy of rituximab
alone to chemotherapy in DLCL patients. However, the GELA (Groupe
d’Etude des Lymphomes de l’Adulte) has recently presented the
preliminary results of a study in elderly patients with DLCL comparing
eight cycles of CHOP to eight cycles of CHOP plus rituximab
(R-CHOP). Classical doses of CHOP were given every 3 weeks, and
rituximab was given at a dose of 375 mg/m2 the same day as the
CHOP. Four hundred newly diagnosed patients were included in this
trial. Adverse prognostic parameters were equally distributed between
arms. At the time of analysis, 97% of cases were reviewed by an inde-
pendent panel and DLCL histology was confirmed in 87%. At the end
of treatment, 76% of the patients had reached a CR or an
undocumented CR (CRu) in the R-CHOP arm compared to 63% in the
CHOP arm (p = 0.005). Twenty-two percent of the patients treated on
the CHOP arm had progression during the treatment compared to 9%
in the R-CHOP arm. With a median follow-up of 2 years, 120 events
(61%) were observed in the CHOP arm and 86 (43%) in the R-CHOP
arm, most of them being progression during or after treatment. This
study demonstrated that the addition of rituximab to CHOP
chemotherapy led to significant prolongation of both event-free
survival (p <0.001) and overall survival (p = 0.007) in elderly
patients with DLCL, without significant additional toxicity. In
conclusion, these different studies all showed that rituximab has some
activity alone in DLCL and, more importantly, that this activity is
increased when it is combined with CHOP.

037 CHEMOTHERAPY OF AGGRESSIVE LYMPHOMAS

M Pfreundschuh For the German High-Grade Non-Hodgkin-Lymphoma
Study Group (DSHNL); Med. Klinik I, Saarland University Medical School,
D-66421, Homburg

The demonstration that the 25-year old CHOP regimen (McKelvey et
al, 1976) is as efficient, but less toxic than the intensified 2nd and 3rd
generation regimens widely used in the 1980s (Fisher et al, 1993),
together with the recognition that the prognosis of a given patient is
more dependent on pretherapeutically identifiable prognostic factors
rather than on the type of chemotherapy employed (Shipp et al,
1993), have led many cooperative groups to distinguish three popula-
tions of patients with aggressive lymphomas with respect to therapy:
(1) young low-risk, (2) young high-risk and (3) elderly patients (>60
years). For the first time in 25 years, the DSHNHL succeeded in
improving treatment results (CR rates and survival after 4 years by
14% each) in elderly patients by shortening time intervals between
chemotherapy cycles from 3 to 2 weeks (CHOP-14). Similar improve-
ments were achieved by the French GELA by adding the monoclonal
anti-CD20 antibody rituximab to the classical 3-weekly CHOP
(R-CHOP-21), however, at considerably higher costs. The high-priority
question in elderly patients with aggressive lymphomas is the question
of whether the combination of CHOP-14 and rituximab can further
improve treatment results. In young low-risk (low LDH) patients, the
DSHNHL achieved a significant improvement of treatment results by
the addition of etoposide to the classical CHOP (CHOEP). Therefore,
CHOEP can be regarded as the new standard treatment for this
patient population. The ongoing MINT trial, in which cooperative
groups from 20 countries participate, will show whether the addition
of rituximab to CHOEP will results in further improvement of results. In
young high-risk patients, the situation is problematic: because
high-dose strategies failed to prove their superiority and the strategies

which resulted in improvement of treatment results in the other patient
subpopulations have not been tested in this group, it is hardly
justifiable to treat these patients outside the setting of a prospective
trial. While CHOP-21 is formally still the standard regimen in this
group, CHOEP-14 could be justified for the rare young patient who
does not qualify for such a trial due to the excellent tolerability of
CHOEP-14 in young low-risk patients and the superiority of the
2-weekly CHOP in the elderly.

038 T CELL RICH B CELL LYMPHOMA

C De Wolf-Peeters. K.U. Leuven, Belgium

The term “T cell rich B cell lymphoma”, introduced in 1988, was
meant to apply to those B cell lymphomas that show some or all of the
features commonly associated with T cell neoplasms. Because
immunohistochemistry was a very new technique at that time, it was
important to avoid an erroneous diagnosis of T cell lymphoma for
these cases. During the following period several studies pointed
towards the heterogeneity of T cell rich B cell lymphoma, in particular
from a clinical point of view. As more cases of large B cell lymphoma
featuring numerous reactive T cells were collected, it became clear
that two or more disease entities might be included within this hetero-
geneous group of lymphomas. On the one hand several cases—
exemplified by the original report on pseudoperipheral T cell
lymphoma by Jaffe et al in 1984—are associated with a typical
follicular lymphoma suggesting a germinal centre origin. The demon-
stration of bcl2 rearrangements in some of these tumours corroborates
with this notion. On the other hand, a subgroup of cases characterised
by the presence of a prominent histiocytic proliferation in addition to
a substantial number of T cells, may be identified. In 1992 we
reported on six such cases which suggested that “histiocyte rich T cell
rich B cell lymphoma” (HRTR-BCL) may be identified as a distinct clin-
icopathological entity within the group of T cell rich B cell lymphomas.
Recently we analysed a series of 60 HRTR-BCL in order to provide a
detailed morphological and immunophenotypical profile of this
disease. This study demonstrates that the lymphoma is characterised
by (1) a diffuse or vaguely nodular growth pattern, (2) presence of a
small number of CD15−, CD20+ large neoplastic cells, (3) a
prominent stromal component composed of both T cells and non epi-
theloid histiocytes, and (4) the scarcity of small reactive B cells. Based
on the detailed clinical data available in 40 of these cases the recog-
nition of HRTR-BCL as a clinicopathological entity may be justified as
the disease typically affects middle-aged male patients presenting with
advanced-staged disease that is not adequately managed with current
therapeutic strategies. HRTR-BCL may especially be difficult to differen-
tiate from Hodgkin’s lymphoma, in particular the nodular lymphocyte
predominant, paragranuloma type and the more recently recognised
lymphocyte rich classical variant.

From a pure morphological point of view distinguishing between
diffuse paragranuloma and HRTR-BCL appears virtually impossible. In
fact some cases initially diagnosed as diffuse paragranuloma present
in an unusually advanced clinical stage and respond poorly to
treatment regimens for Hodgkin’s disease, suggesting a diagnosis of
HRTR-BCL. Then again few patients may present a morphological pic-
ture of HRTR-BCL but have only limited stage disease and respond sur-
prisingly well to treatment. Hence for these few cases where the
distinction by morphology alone remains problematic, it may rely
above all upon a sound communication between pathologists and cli-
nicians. Finally one might speculate about the relationship between
HRTR-BCL and paragranuloma. We studied a series of paragranu-
loma cases and HRTR-BCL using comparative genetic hybridisation as
a method to analyse DNA extracted from single microdissected
tumour cells. Data from this study reveal a very complex pattern of
abnormalities in paragranuloma with a high number of imbalances
per case, in contrast to a simpler one in HRTR-BCL. Nevertheless both
conditions show abnormalities at chromosome 4 and 19, rarely found
in non Hodgkin’s lymphomas. These results support a common origin
for both disorders but do not provide any argument in favour of the
hypothesis that HRTR-BCL develops out of paragranuloma.

Key references
1 Achten R et al. Histopathology 2002;40:31–45.
2 Achten R et al. J Clin Oncol 2002 [[In press.]]
3 Anagnostopoulos I et al. Blood 2000;96:1889–99.
4 De Jong D et al. Histopathology 1996;28:15–24.
5 Delabie J et al. Am J Surg Pathol 1992;16:37–48.
6 De Wolf-Peeters C et al. Histopathology 1995;26:383–5.
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8 Krishnan J et al. Am J Surg Pathol 1994;18:455–65.
9 Ramsay AD et al. Am J Surg Pathol 1988;12:433–43.
10 Rodriguez J et al. Blood 1993;82:1586–9.

039 T -CELL-RICH B-CELL LYMPHOMA: A
HETEROGENEOUS ENTITY WITH DERIVATION FROM
GERMINAL CENTER B-CELLS

*ES Jaffe, M Beaty, M Lim, S Pittaluga, L Sorbara, M Raffeld. National
Cancer Institute, Bethesda, Maryland, USA

T-cell-rich large B-cell non-Hodgkin’s lymphoma (TCRBCL) is an
unusual morphologic variant of diffuse large B-cell lymphoma (DLBCL).
We reviewed 30 cases of TCRBCL to evaluate its heterogeneity based
on morphologic, immunophenotypic, and genetic features. Cases
were classified according to the appearance of the large neoplastic
B-cells into three morphologic variants: (1) L&H-like (14 cases); (2)
centroblast-like (10 cases) and (3) Reed-Sternberg (RS)-like (6 cases).
We utilized a panel of immunohistochemical stains including those
with specificity for germinal center B cells: CD20, CD30, CD15,
EMA, BCL-2, BCL-6, and CD10. The bcl-2/JH polymerase chain reac-
tion (PCR) assay was further performed to look for a relationship to fol-
licular lymphoma. The results were correlated with EBV status as
determined by EBER-1 in-situ hybridization. All cases had strong
uniform positivity for CD20. BCL-6 protein was + in 28/30 (93%)
cases, and neg. only in cases with RS-like morphology. CD10 was +
in 3/30 (10%), none of which had L&H-like morphology. CD30
expression was + in 9/30 (30%) but was generally weak, and did not
correlate with centroblastic, L&H-type, or RS-like morphology. EMA
was + in 10/30, most commonly in the L&H-like group (50%). All
BCL-6 positive cases were EBER-1 transcript negative. The one case
that was negative for BCL-6 protein (<10% malignant cells positive)
was EBER-1 positive by in situ hybridization and had features resem-
bling classical Hodgkin’s disease. 10/25 (40%) had clonal
rearrangements of the IgH gene as detected by PCR. The bcl-2/JH
translocation product was detected in a single case with centroblastic
morphology. These results demonstrate that while a large proportion
of TCRBCL represent tumors of germinal center B cell derivation, they
exhibit immunophenotypic and genetic features distinct from usual fol-
licle center cell lymphomas. A subset of TCRBCL may be related to
NLPHL.

040 T-CELL RICH B-CELL LYMPHOMAS ARE FREQUENTLY
DISSEMINATED BUT DO NOT SHOW SIGNIFICANTLY
DIFFERENT SURVIVAL THAN DIFFUSE LARGE B-CELL
LYMPHOMAS: A GELA MATCHED-CONTROL ANALYSIS
ON 50 PATIENTS INCLUDED IN THE LNH 93 AND LNH
98 STUDIES

R Bouabdallah, N Mounier, P Gaulard, C Guettier, T Molina, C Gisselbre-
cht, *L Xerri. For the GELA Group, France

Background: In order to evaluate the clinical and prognostic
relevance of T-cell rich B-cell lymphoma (TCRBCL) as a putative entity,
we performed a matched-control analysis.

Methods: 50 cases out of 3500 patients included in the LNH93
and LNH98 studies for aggressive lymphoma were considered as
“true” TCRBCL by a panel of 4 pathologists. A control group of 122
patients with “classical” diffuse large cell lymphoma (DLCL) was
selected by matching with patients treated in the same protocols.

Results: Histological characteristics of the 50 TCRBCL cases
showed diffuse architecture in 29 cases, and areas of faint nodularity
(not more than 10% of the total tumor area) in 11 cases, whereas 10
cases could not be classified due to the size of the biopsy. Phenotypi-
cal analysis showed CD20 positivity on large atypical cells in all
cases, positivity of EMA in 34/38 cases (86%), CD30 in 2/38 cases
and CD15 in 0/38 cases. In the diffuse areas, small reactive
lymphocytes were CD3 positive in all cases, whereas in the nodular
areas, small lymphocytes were predominantly CD20+. Bone marrow
involvement and/or splenomegaly were present in 31% and 60% of
TCRBCL cases, respectively. TCRBCL patients were more frequently
stage III–IV (80%). There was no statistically significant difference in
terms of survival between TCRBCL and classical DLCL, despite a trend
toward a better response (achievement of complete remission) for
patients with classical DLCL (p = 0.03). Clinical parameters and
outcome were similar among TCRBCL cases displaying either nodular
or diffuse pattern.

Conclusions: Our data show that (i) TCRBCL has a particular his-
topathological and clinical presentation (ii) there is no reason to sepa-
rate TCRBCL from classical DLCL in terms of therapeutical strategy and
management of patients.

041 NODULAR GROWTH PATTERN IN T-CELL/HISTIOCYTE
RICH B-CELL LYMPHOMA: A PROBLEM IN THE
DIFFERENTIAL DIAGNOSIS TO LYMPHOCYTE
PREDOMINANCE HODGKIN’S LYMPHOMA

L Boudova, T Rüdiger, E Torlakovic, J Delabie, HK Müller-Hermelink.
Department of Pathology, Charles University, Pilsen, Czech Republic;
Department of Pathology, The Norwegian Radium Hospital, Oslo, Norwe-
gen; Pathologisches Institut, Universität Würzburg, Germany

Background: Nodular lymphocyte predominance Hodgkin’s
lymphoma (NLPHL) is a relatively indolent lymphoma but its
relationship to T-cell/histiocyte rich B-cell lymphoma (TC/HRBCL), an
aggressive neoplasm with diffuse growth pattern, is still debated. Cri-
teria to distinguish these differently treated neoplasms are not
well-established.

Methods: Tumor cells of 106 cases were immunophenotyped
(CD20, CD79a, J-chain, EMA, CD30, bcl-2 and various transcription
factors). The background composition (CD3, CD4, CD8, CD57, TIA1,
granzyme B, CD68) and follicular dendritic cells (CD21) were also
assessed. Pathological findings were correlated to clinical presenta-
tion and outcome.

Results: All cases could be classified as either NLPHL (n = 53) or
TC/HRBCL (n = 53). Tumor cells in NLPHL and TC/HRBCL showed a
remarkably similar antigen expression profile; only bcl2-protein was
expressed more frequently in TC/HRBCL, and PU. 1 expression, in
contrast, was higher in NLPHL. On the other hand background
composition was distinctly different: small B-cells and rosettes of
CD3+, CD4+ and CD57+ cells were common in NLPHL, while CD8+
cells and histiocytes dominated in TC/HRBCL. Clinically none of the
NLPHL presented with stage IV disease. Additionally, we identified 17
cases with nodular growth pattern that exhibited immunomorphologi-
cal features of TC/HRBCL within the nodules. Interestingly, most of the
tumor cell clusters still resided in meshworks of follicular dendritic cells.
In contrast to NLPHL, these tumors presented at high clinical stages,
similarly to TC/HRBCL. As several members of the ILSG believed that
this pattern might well be in the scope of NLPHL, we investigated an
additional 132 cases (90 NLPHL and 42 TCRBCL). Among these, only
3 (2%) represented a similar growth pattern.

Conclusions: Contrary to previous descriptions TC/HRBCL might
exhibit a nodular growth pattern. We suggest that the presence of
small reactive B-lymphocytes is a more important criterion for the dis-
tinction of NLPHL from TC/HRBCL than the degree of nodularity. The
identification of cases described here may be important for clinical
management.

042 THE IMMUNOPHENOTYPE OF PEDIATRIC B-CELL
LYMPHOMAS DIFFERS FROM THAT OF ADULT B-CELL
LYMPHOMAS

I Oschlies, J Schirrmacher, A Reiter1, R Parwaresch. Dept of Hematopathol-
ogy, University of Kiel, Germany; 1Dept of Pediatric Hemato-Oncology,
University of Gieâen, Germany

Introduction: Almost all pediatric B cell non-Hodgkin’s lymphomas
(B-NHLs) are primary high grade lymphomas. Clinically they respond
well to multiagent chemotherapy, with an EFS of about 90%. Even
under comparable treatment protocols the outcome in adults with high
grade B-NHLs is poorer. This suggests that pediatric lymphomas may
have a different biology. We investigated the specific immunohisto-
chemical profile of pediatric lymphomas.

Methods: Samples of 175 pediatric B-cell lymphomas included in
the German multicentric NHL-BFM study protocol were selected from
the files of the Lymph Node Registry in Kiel (LKR Kiel). The histological
diagnoses were Burkitt’s lymphoma (BL, n = 103), diffuse large B-cell
lymphoma (DLBL, n = 72), centroblastic lymphoma (CB, n = 59),
immunoblastic lymphoma (IB, n = 6), mediastinal large B-cell
lymphoma (MLBL, n = 7). The expression of bcl-2, bcl-6, CD10 and µ
was evaluated immunohistochemically in addition to standard
antibodies.

Results: Almost all BL were bcl-2 negative (102/104). 15% of the
DLBL showed strong bcl-2 expression and another 15% weak bcl-2
expression; 70% were bcl-2 negative. Bcl-6 expression was present in
99% of the BL and 98% of the DLBL. CD10 expression was observed
in 98% of the BL and 78% of the DLBL. Whereas weak µ expression
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was seen in 92% of BL and 50% of DLBL, true plasmacytoid differen-
tiation was seen only in few immunoblastic lymphomas.

Conclusion: Most pediatric B-NHLs are bcl-2 negative and bcl-6
and CD10 positive. They rarely show plasmacytoid differentiation.
They mimic the physiological immunophenotype of germinal center B
cells, rendering a direct germinal center derivation of these tumors
probable. The immunophenotype of pediatric DLBL differs from that of
adult DLBL in that they less frequently express the known adverse prog-
nostic factor bcl-2, whereas they more frequently express CD10 and
bcl-6.

043 RELATIONSHIP BETWEEN CYTOGENETICS AND CD10
EXPRESSION IN DIFFUSE LARGE B-CELL LYMPHOMA

*P Farinha, DE Horsman3, M Chhanabhai3, GM Sreenivasan3, Y
Natkunan1, S Gesk2, R Siebert2, JM Connors3, RD Gascoyne3. Lisbon, Por-
tugal; 1Stanford, California, USA; 2Institute of Human Genetics, Kiel, Ger-
many; 3BC Cancer Agency, Vancouver, Canada

Introduction: The frequency of t(14;18) in de novo diffuse large B-cell
lymphoma (DLBCL) and its relationship to CD10 expression remains
unclear. Moreover, the accuracy of CD10 immunostaining vs flow
cytometry has not been systematically studied.

Methods: We studied 170 cases of de novo DLBCL for the t(14;18)
using standard cytogenetics and 2-color FISH (Vysis). CD10 immuno-
staining was routinely performed using antibody clone 56C6 (Novo-
castra).

Results: Of the 170 cases, 44 (26%) had evidence of a bcl-2 rear-
rangement. CD10 immunostaining was performed on 115 cases, of
which 59 (51%) were CD10+ and 56 (49%) CD10−. Among the
group of 59 CD10+ cases, 27/31 cases with a bcl-2 rearrangement
were CD10+ (87%), while only 4/31 were CD10−. 32 of the 59
CD10+ cases had no evidence of a bcl-2 rearrangement (54%). Both
cytogenetics and FISH were performed in the 115 case subset. FISH
detected a bcl-2 translocation in 3 cases negative by cytogenetics and
only failed to detect a single cytogenetically positive case. 2 cases that
were negative by immunostaining were CD10+ by flow cytometry.
However, flow cytometry failed to detect 13/59 CD10+ cases,
including 8 in which no B-cell clone was detected using light chain
restriction criteria.

Conclusions: We found t(14;18) in 26% of de novo DLBCL with a
clonal karyotype. Although most cases with a bcl-2 rearrangement are
CD10+, 54% of the CD10+ cases had no evidence of a t(14;18).
Paraffin immunostaining detects most cases with CD10 expression,
while flow cytometry may be negative due to the inability to detect a
B-cell clone.

044 HIGH NUMBERS OF GRANZYME B POSITIVE TILs IN
NODAL DIFFUSE LARGE B-CELL LYMPHOMAS PREDICT
POOR CLINICAL OUTCOME

*JJF Muris, CJLM Meijer, SAGM Cillessen, GJ Ossenkoppele1, JA Kummer,
B Bladergroen, NM Jiwa2, S Riemersma3, DF Dukers, P Janssen3, JJ Oude-
jans. Depts of Pathology and 1Hematology, VUMC, Amsterdam, The Neth-
erlands; Depts of Pathology, 2MCA Alkmaar and 3LUMC4 Leiden, The
Netherlands

Background: Diffuse large B-cell lymphomas (DLBCL) harbour varying
numbers of tumour infiltrating lymphocytes (TILs). We have previously
demonstrated in Hodgkin’s disease and in anaplastic large cell
lymphoma that the presence of many granzyme B positive TILs is
related to a very poor clinical outcome.

Purpose: To determine whether a similar phenomenon occurs in
DLBCL and whether numbers of granzyme B+ TILs are related to
expression of MHC class I proteins and the granzyme B antagonist
PI-9.

Methods: In pre-treatment biopsies of 70 nodal DLBCL the percent-
age of granzyme B+ TILs was determined using granzyme B and CD3
specific antibodies and quantified using Q-PRODIT. Expression of
MHC class I proteins and PI9 was determined using antibodies
against HLA-A, HLA-B/C and b2microglobulin and PI9 respectively.

Results: Activated tumour infiltrating CTLs (i.e. granzyme B and
CD3 positive lymphocytes) were detected in all cases (range 1–70%).
The presence of high percentages (>15%) of granzyme B+ TILs was
found to be strongly associated with failure to reach complete remis-
sion, with a high chance of relapse and with poor overall survival time
independent of stage and IPI. Complete absence of MHC class I heavy
chain expression on tumour cells was observed in 20 of 54 interpret-
able cases. Expression of PI-9 in tumour cells was detected in 20 of 61

interpretable cases. Percentages of activated CTLs did not correlate
with expression of MHC class I proteins or with PI9.

Conclusion: The presence of many granzyme B+ TILs in
pre-treatment biopsies of DLBCL is a strong marker for a poor clinical
outcome, independent from stage and IPI. In the future we will investi-
gate whether this observation results from acquired cross-resistance of
tumour cells to both CTL induced apoptosis and chemotherapy
induced cell death.

045 CYTOGENETIC ANALYSIS OF DE NOVO CD5 POSITIVE
DIFFUSE LARGE B-CELL LYMPHOMA (CD5+DLBL)

*T Katzenberger, A Lohr, S Schwarz, MH Dreyling1, J Schoof, J Kalla, MM
Ott, HK Müller-Hermelink, G Ott. Pathologisches Institut der Universität
Würzburg, Germany; 1Klinik für Innere Medizin III, Klinikum Groâhadern
der Universität München, Germany

CD5 positive diffuse large B-cell lymphomas (DLBL) may represent a
particular entity of non-Hodgkin’s lymphomas with respect to
immunophenotype and genetics. Thirteen de novo CD5+ and
t(11;14)-negative DLBL without history of preceding low grade disease
were characterised for their clinical, histomorphological, immunohisto-
chemical and genetic findings including IgVH-status, classical and
interphase cytogenetics (BCL1, D13S25, ATM, TP53 and P16INK4a)
and results were compared to those from 55 CD5-negative DLBL. On
histology, 11/13 cases were frank DLBL, whereas two were cytologi-
cally reminiscent of a blastoid MCL variant. All cases were CD20,
CD5, bcl-2 and bcl-6 positive (in at least 10% of cells), and negative
for CD23 and cyclin D1. One case coexpressed CD10. 11/13 (85%)
tumors exhibited complex karyotypic alterations. All cases were
t(11;14)- and t(14;18)-negative, whereas the t(3;14) was found in
only one case and del(10)(q22q24) was the sole recurrent structural
aberration in two cases. CD5+ and CD5− DLBL revealed no
significantly different spectrum of genetic imbalances. Nearly all
CD5+ DLBL analyzed had somatically mutated (7/8) IgVH-genes with
preferential use of IgVH4–34 (4/7). Clinical data exhibited no signifi-
cant difference between CD5+ and CD5− DLBL. FISH analysis
revealed no ATM-deletions; the prevalence of deletions of D13S25,
however, was significantly higher (p<0.05) in CD5+ DLBL (33%
(4/12) vs 8% (3/38)). Whereas deletions of TP53 were found in both
groups in similar frequency (33% (4/12) vs 29% (10/35)), CD5+
DLBL harbored significantly more deletions of P16INK4a (33% (4/12)
vs 14% (2/27)).

Conclusion: The strong association of D13S25-deletions with B-
CLL, MCL and CD5+ DLBLs may indicate that this aberration hits a
common precursor cell, the B1 lymphocyte, at a similar stage. The
presence of additional P16INK4a-deletions, commonly associated
with lymphoma progression, could suggest that additional transform-
ing events took place before the (clonal) expansion of a low grade
lymphoma.

046 DE NOVO CD5+ AGGRESSIVE B-CELL LYMPHOMA: A
PATHOLOGICAL STUDY OF 29 CASES WITH
IDENTIFICATION OF A NEW FOLLICULAR LYMPHOMA
VARIANT

R Chiarle, A Manazza, L Chiusa, M Pagano, C Gilestro, G Palestro. Dept
of Anatomic Pathology, University of Turin, Turin, Italy

Background: CD5+ aggressive B-cell lymphomas are a quite rare
and poorly characterized group of non-Hodgkin lymphomas. So far,
few studies have analysed the clinico-pathological features of this
heterogeneous group of lymphomas (Matolcsy et al, Am J Pathol
1995; Kroft et al, Am J Clin Pathol 2000). Interestingly, CD5 expres-
sion on DLCL appears to be correlated with a worse clinical outcome.

Purpose: To assess the histological, phenotypic and molecular fea-
tures of CD5+ aggressive B-cell lymphomas. 29 cases were collected
from our institution in the period 1987–2000 excluding those with
previous diagnosis of low grade lymphoma or Richter’s syndrome.
Immunohistochemistry included anti-CD3, CD20, CD5, CD10, cyclin
D1, Bcl-2, CD21, CD23 and MIB-1 antibodies. Flow cytometry analy-
sis was performed on 25 out of 29 cases. PCR-based molecular analy-
sis was carried out on either frozen or formalin-fixed tissues on 23
cases.

Results: All the cases were CD20+, CD3−, CD5+ and showed a
proliferation rate higher than 35% with the MIB-1 antibody. 12/29
cases (41%) expressed cyclin D1 and were categorized as blastic or
pleomorphic variants of mantle cell lymphoma (MCL). In 6 cases
(21%) the neoplastic B cells coexpressed the CD5 and CD10
antigens. Among these, one case was also cyclin D1+ and another 4
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cases were classifiable as CD5+, CD10+ grade IIIb follicular lympho-
mas by morphology (follicular pattern with variable degree of diffuse
component), immunohistochemistry (Bcl-2+ and CD21+ CD23+
evident follicles) or molecular biology (Bcl-2 rearrangement). The
remaining 11 cases lacked a specific phenotype or markers and were
classified as CD5+ B DLCL.

Conclusions: The characterization of de novo CD5+ aggressive B
cell lymphomas showed that the majority were either MCLs or DLCLs.
In addition and more interestingly, we provide evidence for a CD5+
variant of grade IIIb follicular lymphoma. Clinical correlations are
needed to assess the importance of this phenotypic variant.

047 VERY LATE RELAPSE IN DIFFUSE LARGE B-CELL
LYMPHOMA RARELY REPRESENTS A SECOND
MALIGNANCY AND IS OFTEN RELATED TO
TRANSFORMED FOLLICULAR LYMPHOMA

D de Jong*, AM Glas, L Boerrigter, PM Nederlof, MJ Kersten1. Depts of
Pathology and 1Medical Oncology, the Netherlands Cancer Institute,
Amsterdam, the Netherlands

Background: About 50% of patients with diffuse large B-cell
lymphoma (DLBCL) show relapse and ultimately die of their disease.
Although the vast majority of relapses occur within the first 3 years
after presentation, later and very late relapses may occur. Little is
known about the biological background of these late relapsing DLBCL.

Material/Methods: From the clinical files of the Netherlands Can-
cer Institute, 20 cases of patients with DLBCL who presented with a
relapse after a disease-free interval of more than 4 years after
treatment since 1983 were retrieved. Of 12 cases, suitable material
for molecular biological analysis of the primary episode and the
relapse was available. All cases were reviewed and reclassified
according to the WHO-classification. Standard immunohisto-chemistry
was performed, including CD10, bcl-2 and bcl-6. Clinical data were
collected. DNA was isolated from representative biopsy samples of
the initial episode and the relapse. Immunoglobulin-heavy (IgH) chain
gene CDR2- and CDR-3 regions were amplified and monoclonal rear-
ranged products were sequenced. Bcl-2/IgH translocation products
were studied using a PCR-assay for translocation in the bcl-2-MBR and
bcl-2-MCR regions.

Results: The mean interval between first presentation and relapse
was 87.3 months (range 40–207). In 7/12 patients, IgH-genes could
be succesfully amplified and sequenced for both episodes. In 6 cases,
identical VDJ-complexes were seen with evidence of ongoing
VH-mutation over time and in one case, an identical MCR-bcl-2/IgH
translocation was demonstrated, both indicative of a clonal relation
(intervals 52–144 mo). Different VDJ–complexes were found in one
case (interval 207 mo), suggesting an independent second DLBCL.
The MBR-bcl-2/Ig translocation complex present at presentation was
not reproducable at relapse, suggestive, but not conclusive for an
unrelated process (interval 40 mo). The clonal relation will be further
studied using loss-of-heterozygozity patterns. In 5 of the clonally
related cases and one additional unresolved case consistent
expression of CD10, t(14;18) or a persistent monoclonal small B-cell
component after treatment of the relapse was suggestive of a relation
with (transformed) follicular lymphoma.

Conclusions: Relapsed disease in DLBCL after more than 4 years
up to 12 years disease-free interval is still related to the original clonal
disease and can often be explained by two transformed episodes of
an underlying, but cryptic follicular lymphoma. Development of a sec-
ond, clonally independent DLBCL is a very rare event and may be
therapy-induced.

048 PROGNOSTIC SIGNIFICANCE AND MORPHOLOGICAL
FEATURES OF DIFFUSE LARGE B-CELL LYMPHOMA
EXPRESSING CD10

*B Fabiani, A Delmer, E Lepage, C Guettier, T Petrella, J Briere, C Haioun,
MC Copin, J Diebold, F Reyes, P Gaulard, T Molina. The GELA,
France-Belgium

Diffuse large B-cell lymphoma (DLBCL) is a heterogenous group of
lymphoma and determination of biological pronostic factors that could
predict outcome is of major interest. CD10 antigen expression in
DLBCL has already been reported ranging from 20% to 56% of cases.
There is a controversy concerning its prognostic impact. CD10 expres-
sion is considered as a good marker of centrofollicular-derived DLBCL.
The aim of this study was to determine among 98 patients, enrolled in
the LNH 93 protocol and all treated with the reference ACVBP arm,
the expression of CD10 by immunohistochemistry. This was correlated

with clinical and pathological characteristics. Morphological analyses
have been evaluated independently by two pathologists. The presence
(more or less than 50%) or absence of immunoblasts as well as multi-
lobated cells (more or less than 30%) were evaluated. Each case was
classified according to updated Kiel classification (immunoblastic,
centroblastic monomorphic, centroblastic polymorphic, multilobated).
The main initial characteristics of these patients were: median age: 56
y; LDH>1N: 55%; III–IV stage: 56%; ECOG>1: 21%; extranodal sites
>1: 23%. Of the 98 patients studied, 33 (34%) expressed CD10.
Overall survival rate and event-free survival were not significantly dif-
ferent according to CD10 expression (p = 0.44 and p = 0.34,
respectively). There was no correlation between clinical parameters,
IPI risk groups, and CD10 expression with the exception of LDH levels.
Indeed, among the CD10 positive cases, only 36% had LDH>1N
(p = 0.005). Among the 91 cases evaluable for the morphological
analysis, 18% did not contain immunoblasts and 23% disclosed more
than 50% immunoblasts. Numerous multilobated cells (more than
30%) were present in 26% of the cases. There was no correlation
between CD10 expression and the presence of numerous multilobular
cells (p = 0.92), immunoblasts (p = 0.14) or the diagnosis of immuno-
blastic lymphoma (p = 0.43). There was a tendency of rare CD10
expression among the cases with a majority of immunoblasts (5/21)
compared to cases without any immunoblasts (8/16), but not signifi-
cant (p = 0.09).

Therefore, it appears that CD10 expression does not influence sur-
vival or event-free survival in DLBCL. Moreover, we show that
centrofollicular-derived DLBCL may present with numerous immuno-
blasts or as an immunoblastic lymphoma.

049 QUANTITATIVE IMMUNOHISTOCHEMICAL ANALYSIS
OF BCL-6 PROTEIN EXPRESSION IN DIFFUSE LARGE
B-CELL LYMPHOMA

*KL Ferguson, RA Warnke, IS Lossos, M van de Rijn, Y Natkunam. Stanford
University Department of Pathology, Stanford, California, USA
Background: BCL-6 is 95-kDa protein, normally expressed in germi-
nal B-cells, that has been demonstrated to function as a sequence spe-
cific transcriptional repressor. A majority of diffuse large B-cell
lymphomas have been shown to harbor BCL-6 gene mutations (70%)
and/or rearrangements (40%). Chromosomal translocations have
been reported to deregulate BCL-6 gene expression. We have previ-
ously demonstrated that patients with high BCL-6 gene expression as
evaluated by real-time reverse transcription-polymerase chain reaction
(RT-PCR) assay treated with anthracycline-based chemotherapy
regimens have longer median overall survival times. We demon-
strated a similar correlation between BCL-6 protein expression and
overall survival by visual estimation of anti-BCL-6 immunostains
performed on a subset of the original cases.

Purpose: The purpose of this study is to determine whether quanti-
tative immunohistochemical analysis of BCL-6 protein expression using
the Chromavision Advanced Cellular Interpretation System (ACIS) cor-
relates with BCL-6 mRNA expression and to determine whether this
method is useful as a surrogate predictor of median overall survival in
an independent group of 42 patients with diffuse large B-cell
lymphoma.

Results: The level of BCL-6 protein expression as evaluated by
ACIS quantitative immunohistochemical analysis correlates well with
BCL-6 mRNA expression as determined by real-time RT-PCR
(r2 = 0.592, n = 18) and is comparable to visual estimation (ACIS
rs = 0.736, visual rs = 0.805). In addition, patients with tumors show-
ing >15% total nuclear staining for anti-BCL-6 as evaluated by ACIS
analysis have a longer median overall survival time than those with
<15% total nuclear staining (unreached versus 58 months). There is
no correlation between BCL-6 expression and tumor growth fraction as
determined by quantitative immunohistochemical analysis for Ki-67
(r2 = 0.051).

Conclusion: We conclude that quantitiative immunohistochemical
analysis is a reliable method for determination of BCL-6 expression in
diffuse large B-cell lymphoma.

050 BCL-2 AND BCL-6 EXPRESSION PROFILE STRATIFIES
PRIMARY DIFFUSE LARGE B-CELL LYMPHOMA (DLCL)
PATIENTS INTO DISTINCT PROGNOSTIC GROUPS

MO Kurrer1,3, LM Jost2,3, E Annen1,3, R Maurer1,4, C Dommann-Scherrer1,5, T
Kroner2,5, P Honegger2,4, RA Stahel2,3, PU Heitz1,3. Dept of 1Pathology/
2Medicine, 3University Hospital/4Triemli City Hospital, Zurich, Switzerland;
5Dept of Pathology, Cantonal Hospital Winterthur, Switzerland
Aims: To assess the prognostic significance of approximate immuno-
histochemical surrogate markers for follicle centre (FC) (Bcl-6 and
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CD10) and activated B-cell (ABC) phenotype (CD138 and Bcl-2) in
DLCL since RNA expression studies have shown a better prognosis for
FC compared to ABC DLCL.

Methods: Paraffin sections from 42 DLCL of patients enrolled
between age 20 and 67 from 1991 to 1994 in a prospective trial of
high dose therapy for primary aggressive lymphoma (mean follow-up
70 months), were stained on a Ventana Nexus module for Bcl-2 (Dako
clone 123), Bcl-6 (Dako clone PG-B6P), CD10 (Novocastra clone
56C6) and CD138 (Dako clone MI15).

Results: 43% (18/42) were Bcl-2 positive (+). Strong positivity
(++) was associated with a worse prognosis. 79% (33/42) were Bcl-
6+. ++ was associated with a better prognosis. Combining results
stratified patients into three groups (p<0.015) with excellent estimated
5 year disease specific survival (OAS) for Bcl-6++/Bcl-2 weak or
negative (+/−) DLCL (8/42), bad OAS for Bcl-6+/−/Bcl-2++ DLCL
(6/42), and intermediate OAS for double +/− or double ++ DLCL
(29/44). 33% (15/44) were CD10+. ++ was associated with a
worse prognosis. One lymphoma was CD138+.

Conclusion: The Bcl-2/Bcl-6 expression profile stratifies patients
with primary DLCL into distinct prognostic groups. FC phenotype and
normal apoptosis may convey the excellent prognosis to Bcl-6++/Bcl-
2+/− DLCL. Bcl-6+/−/Bcl-2++ DLCL with deregulated apoptosis and
no definite evidence of FC phenotype carry a bad prognosis and may
represent some of the ABC DLCL.

051 EXPRESSION OF BMI IN NODAL DLBCL

H Abd El, P Gaulard1, M Taha2. Pathology Dept, Faculty of Medicine, Suez
Canal University, Ismailia, Egypt; 1Hôpital Henri Mondor, Créteil, France;
2Head Central Laboratory, Maadi Armed Forces, Cairo, Egypt

Background: Diffuse large B cell lymphoma (DLBCL) is an umbrella
term comprising a number of different biological entities that cannot
be distinguished by morphological or immunophenotypical analysis.
Among the recently described molecules, bmi, a product of the poly-
comb genes plays a role in germinal center (GC) development.

Objectives: This work aims to investigate the pattern of expression
of bmi in DLBCL, to correlate its expression with the histologic
subtypes, and with the expression of CD10 and bcl-6.

Methods: Paraffin sections from 9 reactive nodes and 42 nodal
DLBCL (9 on top of follicular lymphoma (FL), 2 on top of marginal zone
lymphoma (nodal MZL), 3 on top of lymphoplasmacytic lymphoma,
28 de-novo DLBCL) were immunostained for the expression of bmi.
Moderate nuclear staining in more than 10% was considered positive.

Results: In reactive nodes, bmi was seen in mantle zone cells and
centrocytes, while in DLBCL it was also expressed in centroblasts,
plasmacytic cells and immunoblasts. Bmi expression was restricted to
26.19% of DLBCL (11/42); 2/2 of DLBCL on top of nodal MZL, 1/3
of lymphoplasmacytic and 8/28 of de-novo subtype. None of the
DLBCL on top of FL were stained. The expression was inversely
correlated to CD10 (p <0,005) and insignificantly associated with
bcl-6.

Conclusion: Most bmi+ DLBCL enter in the gray zone, rendering
difficult their histogenesis either GC or post GC derived. Bmi+ DLBCL
might represent an interesting subgroup for which the study of
oncogenes and tumor suppressor genes would be of interest. The
prognostic significance of such expression in the 11 cases is currently
under investigation.

052 IMMUNOPHENOTYPIC AND IMMUNOGENOTYPIC
PROFILE OF NHL IN NIJMEGEN BREAKAGE
SYNDROME (NBS) WITH SPECIAL EMPHASIS ON DLBCL

*M Gladkowska-Dura, K Dzierzanowska-Fangrat, AW Langerak, JJ van
Dongen, KH Chrzanowska. Depts of Pathology, Immunology, Genetics,
Children’s Memorial Health Institute, Warsaw Poland; Dept Immunology,
Erasmus University Rotterdam, Rotterdam, The Netherlands

Background: Nijmegen breakage syndrome (NBS) is an autosomal
recessive condition belonging to the so-called DNA repair disorder in
which there is a 1000-fold increased risk of lymphoma development at
an early age and a preponderance of chromosomal rearrangements
involving chromosomes 7 and 14, accompanied by immune defects.
NBS appears to be prevalent among eastern/central Europeans, in
particular among the Polish population.

Methods: Study was based upon 14 NBS lymphoma cases in chil-
dren (all but one) under the age of 15 years. 14 biopsies were ana-
lyzed by IHC and morphologically classified according to WHO

proposal. Rearrangements of IGH, IGL, IGK, TCRB, TCRG, and TCRD
genes were analyzed by multiplex PCR technique with family and/or
member specific primers designed by BIOMED-2 Concerted Action.
PCR was used also for analysis of Bcl-2/IgH and Bcl-1/IgH transloca-
tions and TAL deletions. Clonality of rearrangements was assessed by
heteroduplex analysis of PCR products.

Results/Conclusions: The morphological spectrum of NBS
lymphomas in our patients differed from usual lymphomas spectrum
for this age: 8 were DLBCL, 1 Burkitt-like, 1 HD, 3 T-LBL/ALL and 1
AILT. This type of lymphoma spectrum is more characteristic of adult
than pediatric patients. Among DLBCL there were 3 TCRBCL variants
and all but 2 contained variable, usually large amounts of T
lymphocytes. In all DLBCL cases large cells were CD20, CD79a posi-
tive. The pattern of CD10, bcl-2, bcl-6, LMP expression and the
amount of positive cells varied considerably making any stratification
very difficult. Rearrangement studies revealed clonal IGH gene
rearrangements in all but one DLBCL cases, clonal IGK in all cases and
additionally IGL in two. In one DLBCL—apart from K and L
rearrangements—there were clonal TCRD and TCRB cells but without
TCRG rearrangement. No one case disclosed Bcl-2/IgH translocation.
Rearrangements studies in T-LBL revealed clonal TCRG and TCRD in 2
cases, TCRB and TCRD in 1. The case diagnosed as AILT displayed
clonal IGH and IGK rearrangements. Our study underlines the need
for the application of wide spectrum IHC, and a wide range of prim-
ers in assessing difficulties in the diagnosis of NBS lymphomas.
Sequencing of clonal rearrangements and PCR EBV studies are under
investigation.

Extranodal aggressive B-cell
lymphomas

053 AGGRESSIVE B-CELL LYMPHOMAS OF THE
MEDIASTINUM

P Möller. Department of Pathology, University of Ulm, Ulm, Germany

The most common lymphomas of B-cell origin arising in the mediasti-
num are the primary mediastinal B-cell lymphoma (MBL) and
Hodgkin’s disease. MBL is a highly aggressive B-cell lymphoma with
several specific clinical, morphological, immunological and genetic
features. The incidence of MBL is approximately that of Burkitt’s
lymphoma or lymphoblastic lymphoma. There is a slight predomi-
nance of the female sex. Patients with MBL present with symptoms due
to invasion or compression of structures in the upper anterior mediasti-
num. Invasion of lungs or the pericardium frequently occurs, a fact
which underlines the aggressiveness of this lymphoma. In recurrent
disease, haematogenic spread to parenchymatous organs is also well
known. Cytomorphology reveals a broad spectrum, ranging from a
medium to large cell variant with a variable background of sclerosis.
Histological subtypes have no prognostic significance. MBL is a
B-lymphoma with defects in the expression of MHC class I and class II
molecules as well as Ig protein, whereas the Ig-associated molecule
CD79a is constitutively expressed. Asteroid B-cells within the thymic
medulla are regarded as the normal counterpart to MBL. Recent data
are suggestive of a post-germinal centre origin, since the clonally
rearranged immunoglobulin genes are hypermutated but do not show
evidence of ongoing mutational activity. The cytogenetics of MBL
reveal a highly characteristic pattern of genomic aberrations with
gains on the short arm of chromosome 9 as the hallmark. Furthermore,
some cases show DNA high-level amplifications on 2p involving the
REL proto-oncogene, a finding that is frequently encountered in
classical Hodgkin’s disease or extranodal diffuse large B-cell
lymphoma. Currently, standard treatment strategies do not differ from
that applied for DLCL. However, there are preliminary data suggesting
a particularly high efficacy of time-intensive therapy regimens in
MBL.

Due to these rather unique biological, clinical and molecular cyto-
genetic parameters, MBL is currently a defined subtype of diffuse large
B-cell lymphoma with its own ICD-0 code (i.e. 9679/3). Interestingly,
morphology, localisation, immunology and genetics reveal some fea-
tures in common with classical Hodgkin’s disease.
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054 PRIMARY MEDIASTINAL LARGE B-CELL LYMPHOMA
(PMLBCL): MORPHOLOGIC, PHENOTYPIC AND
MOLECULAR ANALYSIS OF 137 CASES

SA Pileri, G Gaidano, PL Zinzani, F Pieri, C Valli, S Poggi, E Sabattini, S
Ascani, M Piccioli, T Marafioti, B Falini, P Gaulard. Institute of Hematology
and Clinical Oncology “L. and A. Seràgnoli”, University of Bologna, Bolo-
gna, Italy; Center for the Study and Treatment of Blood Disorders, Division
of Internal Medicine, Department of Medical Sciences, University of Eastern
Piedmont “Amedeo Avogadro”, Novara, Italy; Chair of Haematology,
University of Perugia, Perugia, Italy; Department of Pathology, Henri Mon-
dor Hospital, Créteil, France

During an international co-operative study, 137 primary mediastinal
large B-cell lymphomas (PMLBCLs) were collected for extensive patho-
logic evaluation. At light microscopy, the neoplasms mostly consisted
of large cells with a predominantly diffuse growth pattern and varying
degrees of nuclear polymorphism. In 96 instances, they displayed a
wide rim of clear cytoplasm. In 35 cases, the cytoplasm was slightly
basophilic, while in the remaining 6 it varied from clear to basophilic.
The neoplastic growth evoked a fibrous reaction with frequent
compartmentalization. Necrosis, nodularity and Reed-Sternberg-like
elements were sometimes detected, as was infiltration of the vessels
and/or lung parenchyma. On immunohistochemistry, extensively per-
formed in 80 cases, lymphomatous cells showed the following pheno-
type: CD45+, CD20+, CD79a+, BSAP+, CD30+, HLA-DR+, BOB.1+, Oct-
2+, Bcl-2+, MAL protein+/−, Bcl-6+/−, IRF4+/−, CD10−/+, CD21−, and CD3−.
The search for immunoglobulins (Ig) as well as for the corresponding
m-RNA provided negative results. At molecular analysis, carried out in
45 cases, more than half the tumors displayed BCL-6 gene mutations,
which usually occurred along with functioning somatic IgVH gene
mutations and Bcl-6 and IRF4 expression. Frequent methylation of the
MGMT gene was also observed. The present study significantly
expands the spectrum of our knowledge on the tumor. First, it strength-
ens the notion that PMLBCL is a distinct entity which differs from other
diffuse large B-cell lymphomas. Secondly, it suggests that it is often
derived from germinal center or post-germinal center cells. Thirdly, it
prompts us to investigate further the mechanism by which defective Ig
production occurs in spite of an intact transcription machinery and
lack of IgVH gene crippling mutations.

055 AGGRESSIVE B CELL LYMPHOMA IN THE SKIN

CJLM Meijer, R Willemze1. Dept of Pathology, VU University Medical
Center, Amsterdam, The Netherlands; 1Dept of Dermatology, Leiden
University Medical Center, Leiden, The Netherlands

B cell lymphomas presenting in the skin should be differentiated in pri-
mary or secondary skin involvement because they require different
treatment strategies as has been demonstrated by collaborative
groups of dermatologists, haematologists and pathologists in the
EORTC Cutaneous Lymphoma Group. Although the WHO classifi-
cation has been shown to be a big step forward in lymphoma classifi-
cation, clinicians use the EORTC classification for classifying primary
lymphomas, because it is based on studies combining clinical,
histological, immunophenotypical and molecular studies and provides
the best guarantee for proper clinical management. In contrast to pri-
mary cutaneous follicle center cell lymphoma of the head and trunk
and primary cutaneous marginal zone lymphoma, which have a
favourable prognosis, primary cutaneous large B cell lymphoma of the
leg (PCLBCL) and primary cutaneous intravascular B cell lymphoma
have an intermediate prognosis (estimated 5 years survival 50%).

PCLBCL is a recently defined clinical entity with a predominance of
large B cells (cb or lb) presenting on and confined to the legs, affect-
ing predominantly elderly patients (>70 years). These tumors express
bcl-2 despite the absence of t(14;18) translocation. Intravascular B cell
lymphoma presenting in the skin can be primary or secondary.
Although prolonged survival for some primary cutaneous cases has
been described, the response of disseminated cases to chemotherapy
is generally poor.

Secondary B cell lymphomas involving the skin with an intermediate
aggressive clinical behaviour are in decreasing frequency primary
nodal diffuse large B cell lymphoma, primary nodal follicular
lymphoma and node based B lymphoblastic lymphoma.

In this presentation we will show that for identification of a second-
ary skin involvement of a given B cell lymphoma staining for bcl-2,
BMI-1 and HPH-1 is very helpful.

056 AGGRESSIVE GASTROINTESTINAL LYMPHOMAS

G Ott. University of Würzburg, Germany

Aggressive non-Hodgkin’s lymphomas (NHL) of the gastrointestinal
tract (GI) are, as their nodal counterparts, an inhomogeneous
category of lymphoid neoplasms consisting of diffuse large B cell lym-
phomas, Burkitt-type lymphomas, and blastoid variants of mantle cell
lymphomas. While the latter two may be be regarded as well-defined
by their characteristic chromosomal abnormalities, the t(8;14) includ-
ing variants and the t(11;14), the category of extranodal GIT DLBL is
poorly categorized and comprises aggressive marginal zone lympho-
mas, transformed marginal zone lymphomas, frank DLBL and a certain
number of as yet imprecisely defined “Burkitt-like” types which may be
positive or negative for the t(8;14).

Surprisingly few data are available concerning the immunopheno-
typic and cytogenetic characterization of extranodal DLBL, mainly
because their extranodal origin has not been given in relevant work,
and this pertains to more recent data on gene expression profiles as
well. Available data, however, indicate that there are fundamental
differences in the pathogenesis of nodal and extranodal DLBL: the
t(14;18) and the t(3;14) seem to characterize around 60% of nodal
DLBL, but are rare findings in their extranodal counterparts. However,
apart from the t(8;14), there are few candidate aberrations possibly
being characteristic for extranodal aggressive lymphoid tumors.

057 CD23 EXPRESSION IN MEDIASTINAL LARGE B-CELL
LYMPHOMAS

*MR Calaminici, KM Piper1, AJ Norton. Department of Histopathology, St
Bartholomew’s Hospital, London, UK; 1Department of Oral & Maxillofacial
Pathology, The Royal London Hospital, London, UK

Background: Mediastinal large B-cell lymphoma (MLBCL) has been
identified as a distinctive subtype among diffuse large B-cell lympho-
mas (DLBCLs) in the REAL and the WHO classifications on the basis of
its clinical, morphological and phenotypical features. It is a rare entity,
with definite female prevalence, younger patient age and bulky pres-
entation morphologically characterised by sclerosis and clear cells.
Also peculiar is the absence of haematologic dissemination and rare
peripheral lymph nodes or extranodal spread compared with
non-mediastinal large B-cell lymphomas (NMLBCL) favouring a
site-specific lymphoproliferation. It shows an unusual B-cell phenotype
with expression of CD19, CD20 and CD79a, variable expression of
surface immunoglobulin, mostly negative CD21 and CD10 and posi-
tive CD30 in a large number of cases. An origin from activated thymic
B cells has been suggested by Isaacson et al (Lancet 1987), and con-
firmed by later studies. Thymic B cells differ significantly from both
mantle zone and germinal centres cells in their morphology and
immunophenotype and show marked heterogeneity. A subpopulation
of large cells with dendritic features and strong expression of CD23
has been identified amongst them and referred to as “asteroid” cells.
It is conceivable that a percentage of MLBCL arise from this subpopu-
lation of activated thymic B cells.

Purpose: To investigate this possible relationship we immuno-
stained 24 cases of primary mediastinal lymphomas and 100 cases of
non-mediastinal DLBCLs for CD23 in routinely processed paraffin
embedded tissues.

Results: All cases included in the study had diffuse large cell mor-
phology and were positive for B-cell markers. MLBCL cases ranged
between 18 and 71 years in age with a mean of 35 years. 17 out of
24 cases were strongly positive for CD23 with only 2 cases being
focally positive. Only 14 cases of non-mediastinal DLBCL out of 100
cases were positive for CD23.

Conclusions: Our study clearly shows that a vast majority (70%) of
MLBCL strongly express CD23 whilst the same antigen is expressed in
only 14% of non-mediastinal DLBCL. Accordingly, we can confirm that
most cases of MLBCL arise from activated dendritic thymic B cells and
also suggest that CD23 should be included in the panel of antibodies
currently used to characterise this subtype of DLBCL.

058 MAL EXPRESSION IN LYMPHOID CELLS: FURTHER
EVIDENCE FOR MAL AS A DISTINCT MOLECULAR
MARKER OF PRIMARY MEDIASTINAL LARGE B-CELL
LYMPHOMAS

*C Copie-Bergman, A Plonquet, M Alonso, ML Boulland, J Marquet, M
Divine, P Möller, K Leroy, P Gaulard. Département de Pathologie, Hôpital
Henri Mondor, Créteil, France; Centro de Biología Molecular “Severo
Ochoa”, Madrid, Spain; Institute of Pathology, Ulm, Germany

In a previous study, we identified MAL as a distinct molecular marker
of primary mediastinal large B-cell lymphomas (PMBLs) compared to
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non-mediastinal diffuse large B-cell lymphomas (NM-DLBLs). The MAL
mRNA was initially identified during T-cell development, and later
found in myelin-forming cells and certain polarized epithelial cell lines.
It encodes a proteolipid believed to be involved in membrane micro-
domain stabilization, transport machinery and signal transduction.
The aims of our study were to extend MAL expression analysis to B
and T cell suspensions from peripheral blood, tonsil and spleen, to
normal lymphoid tissues, to 185 lymphomas representing most B, T,
and Hodgkin lymphoma entities and to the PMBL derived B-cell line
MedB-1, using flow cytometry and immunohistochemistry. Our results
show that in the normal B-cell compartment, MAL expression is
restricted to a minor subpopulation of thymic medullary B-cells, and to
occasional mature plasma cells located in the interfollicular areas of
tonsil and lymph nodes. In the T-cell lineage, MAL is highly expressed
in thymocytes, in a large percentage of peripheral CD4 T-cells, and in
a lower proportion of CD8 peripheral T cells. Among B-cell
lymphomas (n = 110), MAL expression in tumour cells was observed
in 21/33 PMBLs (70%) and in 3/5 plasmacytoma/myeloma, but not
in all other B-cell lymphomas with the exception of 1/33 NM-DLBL.
The MedB-1 B-cell line was also MAL positive. Among T-cell
neoplasms, MAL was highly expressed in lymphoblastic tumours (5/6)
whereas mature T-cell lymphomas were essentially MAL negative (27/
28). Among 41 Hodgkin lymphomas, 3 nodular sclerosing cases with
mediastinal involvement showed MAL positive Reed Sternberg cells. In
conclusion, this study further supports thymic B-cells as the putative
normal counterpart of PMBLs, and MAL as a distinct molecular marker
of PMBL among diffuse large B-cell lymphomas.

059 TCL1 DOWNREGULATION AND CD27 EXPRESSION IN
PRIMARY MEDIASTINAL LARGE B-CELL LYMPHOMA
WITH SCLEROSIS ARE CONSISTENT WITH THEIR
POST-GERMINAL-CENTER ORIGIN

*D Remotti, MC Macciomei, P Graziano, A Leone, MG Narducci1, G
Russo1, M Taffuri2, V Zoli5, S Zupo3, M Dono3, E Pescarmona4, R Pisa.
Anatomia Patologica and 5Ematologia, Azienda Ospedaliera San
Camillo, Forlanini, Roma, Italy; 1Laboratori di Oncogenesi Molecolare,
IDI-IRCCS, Roma, Italy; 2Anatomia Patologica, Azienda Ospedaliera San
Giovanni, Addolorata, Roma, Italy; 3Immunologia Clinica, IST, Genova,
Italy; 4Dipartimento di Medicina Sperimentale e Patologia, Università “La
Sapienza”, Roma, Italy

Background: Mediastinal large B-cell lymphoma with sclerosis (MLB-
CLS) is a sub-type of diffuse large B-cell lymphoma (DLBCL) with
distinctive clinico-pathological and biological features. Recent
immunophenotypical and molecular-genetic evidences have strongly
suggested an origin of MCBCLS from B-cells at the germinal-center
(GC) or post-GC stage of differentiation. TCL1 is an oncogene
involved in the pathogenesis of T-cell prolymphocytic leukemia.
Furthermore, in normal conditions TCL1 is expressed in naive B-cells,
mantle cells and some GC-cells and down-regulated in most marginal
zone B-cells, plasma cells and in all memory B-cells of peripheral
blood (PB). On the contrary, CD27 is expressed in all PB memory
B-cells and in most marginal-zone B-cells. Thus, the expression of TCL1
and CD27 seems to be mutually exclusive. Furthermore, previous stud-
ies have demonstrated TCL1 expression in a large series of pre-GC
and GC-derived B-cell lymphomas, including diffuse large B-cell
lymphoma, and its downregulation in post-GC neoplasias.

Aim/Methods: On these grounds, we have investigated the
expression of TCL1 (clone 27D6/20) and CD27 (clone M-T27–1) in
PB of normal donors, in reactive hyperplastic lymphoid tissues from
human tonsils and in a series of 22 well-characterised cases of MLB-
CLS, using immunohistochemistry (on formalin-fixed, paraffin-
embedded tissue sections) and flow-cytometry, with the aim to obtain
additional information about the pathogenesis of this type of
lymphoma.

Results: Flow cytometry analysis, in normal PBL as well as in cellu-
lar suspensions from hyperplastic tonsils, demonstrated that Tcl1 and
CD27 were never co-expressed. 22/22 cases (100%) of MLBCLS
were Tcl1 negative. 5/16 cases (30%) showed variable expression of
CD27.

Conclusions: (1) Our findings are consistent with the hypothesis
that MLBCLS are derived from a subset of post-GC B-cells; (2) Further-
more, the comparative investigation of TCL1 and CD27 expression
seems to be an original approach for studing the differentiation stage
of B-cell lymphoproliferative disorders.

060 T(11;18)(Q21;Q21): DETECTION BY RT-PCR FROM
FORMALIN FIXED TISSUES AND ITS VALUE IN
PREDICTION OF GASTRIC MALT LYMPHOMA TO
HELICOBACTER PYLORI ERADICATION

*MQ Du, H Liu, H Ye, A Ruskone-Fourmestraux1, D de Jong2, S Pileri3, C
Thiede4, A Lavergne5, H Boot2, G Caletti3, T Wundisch6, T Molina1, BG
Taal2, S Elena3 T Thomas,3 PL Zinzani3, A Neubauer6, M Stolte7, RA
Hamoudi, A Dogan, PG Isaacson. Department of Histopathology, Univer-
sity College London, London, UK; 1Service de Gastro-enterologie/Service
d’Anatomie Pathologique, Hotel-Dieu, Paris, France; 2Department of
Pathology/Gastroentorology, The Netherlands Cancer Institute, The Neth-
erlands; 3Servizi di Anatomia Patologica e Gastroenterologia, Universita
degli Studi di Bologna, Italy; 4Labor Molekulare Diagnostik, Universitatsk-
linikum Carl Gustav Carus, Germany; 5Service d’Anatomie Pathologique,
Hopital Lariboisiere, Paris, France; 6The Department of Haematology,
Oncology and Immunology, Philipps University Marburg, Germany; 7Insti-
tut fur Pathologie, Klinikum Bayreuth, Germany

Eradication of Helicobacter pylori leads to complete regression of
gastric MALT lymphoma in 75% cases. To determine whether a
lymphoma responds to the therapy, prolonged follow-up is essential.
Clinical staging is helpful in prediction of the response of lymphomas
at stage IIE or above, but not those at stage IE, which account for the
majority. In a small series of cases, we showed that t(11;18) positive
MALT lymphomas failed to respond to H. pylori eradication. However,
this finding remains to be validated in a large cohort, particularly in
stage IE tumours. We developed a RT-PCR method for detection of
t(11;18) from archival formalin-fixed and paraffin-embedded tissues
and evaluated its prognostic value in 111 patients with H.
pylori-positive gastric MALT lymphoma treated with antibiotics.
Clinical staging was carried out in each case prior to therapy. The
response of lymphoma to H. pylori eradication was determined by
repeated endoscopy and histological examination of gastric biopsies.
Tissue specimens from diagnostic biopsies were analysed for t(11;18)
by RT-PCR of the API2-MALT1 fusion transcript. 47 of the 48 patients
who showed complete regression had lymphoma at stage IE, while 43
of the 63 cases who showed no response also had stage IE tumours
and the remaining cases had stage IIE or above. T(11;18) was
detected in 2 of the 48 complete-regression cases and these positive
cases showed lymphoma relapse in the absence of H. pylori
re-infection. In contrast, the translocation was present in 42 of the 63
(67%) no-response cases, including 26 of the 43 at stage IE.
T(11;18)-positive gastric MALT lymphomas including those at stage IE
do not respond to H. pylori eradication. Detection of t(11;18) should
help clinicians to choose the optimal therapy for patients with gastric
MALT lymphoma.

061 PRIMARY CUTANEOUS FOLLICULAR LYMPHOMA: A
CLINICOPATHOLOGICAL AND MOLECULAR STUDY IN
SUPPORT OF A DISTINCT ENTITY

*JR Goodlad, AS Krajewski1, PJ Batstone1, P McKay2, JM White3, C Ben-
ton4, GM Kavanagh4, HH Lucraft5, on behalf of the Scotland and Newcas-
tle Lymphoma Group. Department of Pathology, Raigmore Hospital, Inver-
ness, UK; 1Department of Pathology, Northampton General Hospital, UK;
2Department of Haematology, Royal Alexandra Hospital, Paisley, UK;
3Scotland and Newcastle Lymphoma Group Secretariat, Edinburgh, UK;
4Department of Dermatology, Edinburgh Royal Infirmary, UK; 5Department
of Radiotherapy, Newcastle General Hospital, UK

Background: Primary cutaneous B-cell lymphomas displaying a
follicular growth pattern are rare and remain poorly defined, particu-
lary in terms of the frequency of detection of t(14;18) and whether or
not, as a group, they represent an entity distinct from follicular
lymphoma (FL) arising in lymph nodes.

Purpose: To define the morphologic, immunophenotypic, clinical
and genetic features of 16 cases of primary cutaneous FL and to com-
pare findings with those of stage 1 FL arising in lymph nodes and FL
secondarily involving the skin.

Results: All cases of primary cutaneous FL displayed a follicular
architecture and a CD10 and/or bcl-6 positive phenotype, with
13/16 cases also expressing bcl-2 protein. None harboured t(14;18)
when assessed by PCR using primers to the major breakpoint cluster
region, a significantly different finding compared with cases of stage
1 nodal FL (p <0.001) and secondary cutaneous FL (p <0.039).
Despite a propensity for relapse similar to stage 1 nodal FL, the group
of primary cutaneous FL were significantly more likely to attain
complete remission; all cases of primary cutaneous FL were in
complete remission when last seen compared with 49 out of 87
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patients with stage I nodal FL (p <0.005). No lymphoma related
deaths were encountered in 15 cases with a mean follow up greater
than 60 months (range 5–119 months).

Conclusions: These results support the concept of a subtype of FL
lacking t(14;18) involving the major breakpoint cluster region, and
with a propensity to arise in the skin. Despite a high relapse rate
patients with primary cutaneous FL are more likely to achieve complete
remission and may ultimately have a more favorable long-term prog-
nosis than those with equivalent nodal disease.

062 PRIMARY CUTANEOUS LARGE B-CELL LYMPHOMA OF
THE LEG: HISTOGENETIC ANALYSIS OF A
CONTROVERSIAL CLINICO-PATHOLOGIC ENTITY

M Paulli, A Viglio1, D Vivenza2, D Capello2, D Rossi2 R Riboni1, M Lucioni,
P Incardona, E Boveri1, M Bellosta3, E Orlandi4, G Borroni5, M Lazzarino6,
E Berti7, E Alessi7, U Magrini, GL Gaidano2. Anatomic Pathology Section
and 5Dermatology Section of the Department of Human Pathology, 6Institute
of Haematology , University of Pavia, Italy; 1Anatomic Pathology Service,
3Dermatology and 4Haematology, IRCCS Policlinico S. Matteo, Pavia, Italy;
2Department of Medical Sciences, Amedeo Avogadro University of Eastern
Piedmont, Novara, Italy; 7Department of Dermatology, Ospedale
Maggiore Policlinico/I.R.C.C.S. and University of Milano-Bicocca and the
Department of Dermatology Ospedale Maggiore Policlinico/I.R.C.C.S.
and University of Milano, Italy

Background: Primary cutaneous B-cell lymphoma of the leg (PCBCL-
leg), recently included in the E.O.R.T.C. classification of primary cuta-
neous lymphoma, accounts for 5–10% of all PCBCL, usually affects
elderly patients and carries a worse prognosis than other forms of
PCBCL. It has been proposed that the malignant cells of PCLBCL-leg
originate from the germinal center (GC), but their effective normal
counterpart is unclear and the rationale behind the inclusion of this
lymphoma as a separate entity is based upon its prognosis rather than
on its proved histogenesis .

Purpose: To define the histogenesis of PCBCL-leg, the pathologic
and molecular features of 5 cases of PCLBCL-leg were analysed, with
special regard to various phenotypic and genotypic markers,
including mutations of the Ig and of BCL-6 genes, as well as
expression of the bcl-6, MUM1 and CD138/syndecan-1 proteins.

Results: All the cases resembled in morphology DLBCLs and immu-
nohistochemically, all stained for the L-26/CD20cy and CD79a anti-
gens, expressed the bcl-2, bcl-6 and MUM-1 proteins but were
negative for both the CD10/CALLA and CD138 antigens. With
respect to molecular analysis, in all tested cases, the lymphoma popu-
lation carried hypermutation of Ig genes and all but one case also har-
bored mutations of the BCL-6 gene; in 3/5 cases we found an
aberrant methylation of the MGMT-gene, which codes for an enzyme
that protects cells from the toxicity of environmental and therapeutic
alkylating agents.

Conclusion: Our results indicate that the morphological, immuno-
histochemical and molecular profiles of PCBCL-leg are similar to the
majority of DLBCLs at other sites. Thus, caution seems justified before
definitely considering PCBCL of the leg as a distinct entity.

063 SPLENIC LARGE B CELL LYMPHOMA: A
CLINICOPATHOLOGIC STUDY

*M Mollejo, P Algara, M Mateo, J Menárguez, E Pascual, MF Fresno, F
Camacho, MA Piris. Department of Genetics and Pathology, “Virgen de la
Salud” Hospital, Toledo, Spain; Centro Nacional de Investigaciones
Oncologicas, Programa de Patologia Molecular, Madrid, Spain

Background: Although the spleen in frequently found to be involved
in the staging of malignant lymphoma, the diagnosis of large B cell
lymphoma (LBCL) is rarely established initially in a splenectomy speci-
men. We review here the clinical, morphological, immunohisto-
chemical and molecular features of a series of 34 large B cell
lymphomas diagnosed in the spleen. No patient had a previous diag-
nosis of lymphoma, and none presented with peripheral lymphaden-
opathy at diagnosis.

Design: Paraffin embedded tissue sections of splenic LBCL were
immunostained for CD20, CD3, IgD, CD10, bcl2, bcl6,cyclin D1,
p16 and p53. Clinical data were reviewed. t(14;18) was studied by
PCR.

Results: Three morphological patterns of splenic involvement were
identified. (a) The most common macroscopic pattern of splenic
involvement was an uni o multinodular mass (21 cases) composed of
sheets of large B cells. The immunophenotype was CD10 + in 7/21
cases, bcl2 + in 9/21 cases, bcl6 + in 18/18 cases, IgD + in 6/21

cases, with overexpression of p53 in 7/21 cases. 11 patients were in
clinical stage I-II, and 3 cases in clinical stage IV. In 8/8 cases
t(14;18) was absent by PCR. 13 patients were alive after a follow-up
of 7–71 months after diagnosis, whereas 3 patients died at 1, 6 and
24 months post-splenectomy.(b) In 9 cases, a micronodular pattern
was observed. Small nodules involving the entire parenchyma were
centered in the white pulp, with a variable red pulp involvement.
These nodules varied in size, occasionally coalescing. The
immunophenotype was CD10 in all cases, bcl2 + in 7/9 cases,
bcl6 + in 8/8 cases, IgD + in 4/9 cases, with p53 overexpression
observed in 1/9 cases. In 3 cases, the histological features were con-
sistent with those described for T-cell-rich B cell lymphoma. None of 6
cases studied for t(14;18) was positive. 6/8 patients were in clinical
stage IV, and 2 cases in clinical stage I. Six patients died of tumor
after a follow-up of 3–30 months, and 2 patients were alive with dis-
ease at 10 and 12 months respectively. (c) More rarely a
predominantly diffuse red pulp involvement was observed (4 cases).
The immunophenotype was CD10 + in 2/3, bcl2 + in 2/4, bcl6 + in
1/1, IgD + in 3/4, with high p53 expression in 2/4. The 4 cases
were diagnosed in clinical stage IV, 3 of them dying at 11, 30 and 36
months respectively.

Conclusion: Large B-cell lymphoma presenting in the spleen is
characterized by a marked degree of morphologic and clinical
heterogeneity. Cases with nodular pattern have a more favorable
clinical course that cases with diffuse and micronodular pattern
(p <0.05). Phenotypic or molecular specific features of these varieties
need to be identified.

064 THE PLASMABLASTIC VARIANT OF DIFFUSE LARGE
B-CELL LYMPHOMA IS ASSOCIATED WITH POOR
CLINICAL OUTCOME

*I Simonitsch-Klupp, I Hauser, G Ott, J Drach, C Mannhalter, K Lechner, U
Jäger, A Chott. Institute of Clinical Pathology, Dept Internal Medicine I,
Institute of Laboratory Medicine, Division of Molecular Biology, University
of Vienna, Austria; Institute of Pathology, University of Würzburg,
Germany

Purpose: To define reproducible criteria for the plasmablastic
morphologic variant of diffuse large B-cell lymphoma (PBV-DLBCL).

Patients/Methods: Sixty-six DLBCL were reassessed and catego-
rized as either centroblastic (CB), immunoblastic (IB) or PBV-DLBCL
applying standardized morphologic criteria. Blinded samples were
reviewed by three independent pathologists. The final consensus
classification included 44 CB (67%), 7 IB (10%), and 15 PBV-DLBCL
(23%).

Results: The reproducibility between two centers (Vienna,
Würzburg) was 93.5%. PBV-DLBCL were CD20+, cIgM+, MUM-1+,
CD138±, bcl-6−, corresponding to an activated B-cell phenotype.
Immunoglobulin VH gene mutation analysis was consistent with a ger-
minal or post-germinal center cell origin. By FISH-analysis, 11/13
(85%) PBV-DLBCL had a monoallelic TP53-deletion, whereas results
with the TP53 specific probe in CB (n = 7) or IB (n = 3) were normal.
Pretreatment characteristics of patients with PBV-DLBCL included a ten-
dency for more B-symptoms, extranodal disease and a higher IPI.
However, none of these clinical features was significantly different
from the other DLBCLs. The poor response to treatment of patients with
PBV-DLBCL indicated biological resistance to standard chemotherapy
with a low CR-rate (47%) and a high relapse rate (71%). The disease
was also resistant to autologous stem cell transplantation. Most impor-
tantly, the median overall survival (14 months, p <0.002) and
disease-free survival (3 months, p <0.02) was significantly shorter
compared to CB and IB DLBCL patients.

Conclusion: Our data indicate a strong association of plasmablas-
tic morphology with poor response to chemotherapy and short
survival. We therefore propose to evaluate our criteria and test them
in large clinical trials.

065 MUTUAL EXCLUSION OF t(11;18)(q21;q21) AND
NUMERICAL CHROMOSOMAL ABERRATIONS IN
GASTRIC LYMPHOMAS

M Schreuder, M Hoeve1, K Hebeda, M Verdijk, M Ligtenberg, F Bot2, A
Chott3, J van Krieken. Departments of Pathology, University Medical Center
Nijmegen, 1Leiden University Medical Center, and 2University Hospital
Maastricht, the Netherlands; 3Department of Clinical Pathology, General
Hospital, Vienna, Austria

Gastric non-Hodgkin lymphomas (NHL) can be divided histologically
into low-grade (LG) and high-grade (HG) extranodal marginal zone
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lymphoma of MALT-type and diffuse large B-cell lymphoma (DLBCL).
The translocation t(11;18)(q21;q21) is the most frequent structural
chromosomal aberration in MALT-type lymphomas, but the precise fre-
quency and its relation to chromosomal instability among the different
types of gastric B-cell lymphomas has yet to be determined. We stud-
ied the incidence of t(11;18)(q21;q21) and numerical aberrations of
seven chromosomes in 36 LG and 39 HG gastric MALT-type lympho-
mas and 10 gastric DLBCL by dual-color interphase fluorescence in
situ hybridization (FISH) and reverse transcriptase-polymerase chain
reaction (RT-PCR). t(11;18) was exclusively detected in LG MALT-type
tumours (FISH 22%; RT-PCR 24%) and was absent in HG MALT
lymphoma and DLBCL. Sequence analysis of the heterogeneous fusion
cDNAs revealed breakpoints both in the API2 gene and the MALT1
gene. t(11;18)(q21;q21) appeared to be the sole genetic abnormal-
ity in all of the t(11;18)-positive lymphomas studied. In contrast, 45%
of the t(11;18)(q21;q21) negative LG lymphomas showed trisomies
especially trisomy of chromosome 3 and 18. In HG MALT lymphomas
with separate low- and high-grade tumour components some trisomies
were detected in both components, whereas others occurred only in
the high-grade tumour cells. Our results indicate that LG MALT
lymphoma can be divided in lymphomas characterised by the
t(11;18)(q21;q21) which are unlikely to transform into high-grade
tumours and t(11;18)(q21;q21)-negative LG MALT-type lymphomas
that may develop into HG MALT after acquisition of additional genetic
aberrations.

066 REAL-TIME CLONE-SPECIFIC PCR DETECTION OF
t(11;18)(q21;q21) CONTAINING TUMOUR CELLS IN
PERIPHERAL BLOOD IN GASTRIC MALT LYMPHOMA
PATIENTS

M Schreuder, M Hoeve1, L Groothuis4, M Verdijk, D de Jong2, J Jansen3,
J.Meijerink5, J van Krieken. Departments of Pathology, University Medical
Center Nijmegen, 1Leiden University Medical Center, 2Netherlands Cancer
Institute, The Netherlands; 3Department of Hematology, 4Central Hematol-
ogy Laboratory, University Medical Center Nijmegen, The Netherlands;
5Department of Pediatrics, Division of Oncology/Hematology, Sophia
Children’s Hospital, Erasmus University Rotterdam, The Netherlands

Introduction: Extranodal marginal zone lymphomas of MALT type
show an indolent clinical behaviour, and often prolonged localization
to the site of origin, but some may eventually disseminate to other
mucosa-associated sites or adjacent lymph nodes. The translocation
t(11;18)(q21;q21) which results in the API2-MALT1 fusion, is found in
20–50% of the examined tumors and is the most frequent structural
abnormality associated with these lymphomas. Here we study the
clinical significance of molecular monitoring of tumor cells in pheriph-
eral blood (PB) by clone-specific PCR in t(11;18)+ and t(11;18)−
MALT lymphoma patients, during the course of disease.

Patients/Methods: Endoscopic biopsies and peripheral blood
samples were selected 3 months after initial diagnosis of four patients
with gastric MALT lymphoma (3 low-grade (LG) tumors; 1 high-grade
(HG) tumor), one patient with conjunctival LG MALT lymphoma and
one patient with gastric Burkitt lymphoma. Follow up samples were
taken between 0 to 30 months after initial diagnosis in 3 cases. All
lymphomas showed monoclonality in CDRIII-PCR analysis. The
presence of t(11;18)(q21;q21) in the MALT lymphomas was
determined by API2-MALT1 RT-PCR. The immunoglobulin heavy chain
sequences of malignant clones in patient biopsy samples were deter-
mined and allele-specific oligonucleotides (ASO) were designed for
sensitive real-time ASO-PCR detection (ABI Prism 7700 sequence
detector) of tumor cells in PB.

Results: Tumor clones could be monitored in PB of a patient with
Burkitt lymphoma and in PB of two patients with gastric LG MALT
lymphoma but were not detected in three MALT lymphoma patients (1
LG conjunctiva; 1 gastric LG and 1 gastric HG tumor). Interestingly
both LG MALT lymphoma patients with malignant clones in PB were
found to be t(11;18)(q21;q21) and did not respond to Helicobacter
pylori eradication therapy. Two patients with clone-negative PB lacked
the translocation, while in PB of one t(11;18)(q21;q21) containing LG
MALT lymphoma, no tumor clone could be detected. One t(11;18)
(q21;q21) lymphoma patient showed complete agreement between
the presence of tumor cells in PB and the histology in biopsies during
follow up at 7, 11, 17, 24 and 30 months after initial diagnosis.

Conclusion: These findings indicate that t(11;18) MALT lympho-
mas display a rather systemic disease, and may be more advanced
tumors which do not respond to local H. pylori eradication therapy.
Monitoring tumor cells in peripheral blood follow up samples (either
with CS-PCR or API2-MALT1 RT-PCR) of patients with these tumors may
verify the efficacy of treatment regimens during the course of disease
and might be an alternative to diagnosis of endoscopic biopsies.

067 IMPROVED B-CELL CLONALITY ANALYSIS IN GASTRIC
MALT LYMPHOMAS USING RTTH DNA POLYMERASE

E Bagdi, NA Groen, TP Gurbity, M Abbou, WNM Dinjens, *L Krenacs.
Bay Zoltan Foundation for Applied Research, Szeged, Hungary and Eras-
mus University Medical Center Rotterdam (EMCR), The Netherlands

Background: Polymerase chain reaction (PCR)-based detection of
immunoglobulin heavy chain (IgH) gene rearrangement for determina-
tion of B-cell clonality needs to be simple, but optimally sensitive and
reproducible. Efficient IgH PCR analysis can be hampered by
sequence variability in the template DNA, despite the use of
degenerative primers.

Purpose/Methods: To improve the reliability of the method, we
have tested an enzyme blend (rTth DNA Polymerase, XL) providing
both 5′→3′ polymerase and 3′→5′ exonuclease activities. This
method provides increased primer matches during PCR and thereby
increases the chance of amplification of a clonal IgH rearrangement.
After a simple and fast DNA isolation, the clonality was determined by
FR3 single and FR2 seminested protocols. In addition, 4 template
DNA dilutions were used to discriminate between false positive clonal
patterns and true monoclonality. The activity of the rTth and
conventional Taq enzymes was compared in routinely processed
endoscopic biopsies of 15 primary gastric MALT lymphoma cases.

Results: Using Taq, FR3 and FR2 PCR products were obtained in
60% (9/15) and 20% (3/15) of DNA samples, respectively, whereas
the rTth revealed PCR products in 80% (12/15) of FR3 and 60%
(9/15) of FR2 reactions. Consistent clonal pattern was found in 67%
(6/9) of FR3 and 33% (1/3) of FR2 PCR reactions with Taq, while the
rTth polymerase presented consistent clonal pattern in 83% (10/12) of
FR3 and 33% (3/9) of FR2 PCR analysis.

Conclusion: We conclude that the use of rTth polymerase, in com-
bination with four template DNA dilutions, improves the sensitivity,
specificity and reproducibility of the PCR-based IgH rearrangement
analysis. This assay is sensitive, fast and easy for routine diagnostic
applications, and we recommend it for small routinely processed
tissue samples.

068 THYMIDINE PHOSPHORYLASE (TP)-POSITIVE
DENDRITIC CELLS (DC) CHARACTERIZE HISTOGENESIS
OF GASTRIC B-CELL MALIGNANT LYMPHOMAS (GBML)
AND MAY EXPLAIN MECHANISM OF
ANTI-HELICOBACTER PYLORI (HP) THERAPY

*K Hasui, XS Jia1, T Hayata2, F Murata, E Sato. Kagoshima University,
Kagoshima, Japan; 1China Medical University, Shenyoung, China;
2Kagoshima Women’s Junior College, Kagoshima, Japan

A close relation between Helicobacter pylori (HP) infestation and gas-
tric B-cell malignant lymphoma (GBML) has been clarified and
effective anti-HP therapy is established as the first choice of the GBML
therapy. In order to see the mechanism of the anti-HP therapy,
histogenesis of GBML was analyzed from a view point of stromal cells
in 34 cases of GBML. Lymphocytes and stromal cells were labeled by
ABC method and antibodies to CD3, CD5, CD79a, CD21, CD68,
anti-S100 protein, thymidine phosphorylase (TP) and inducible nitric
oxide synthase (iNOS) in 11 cases of MALT type and 23 cases of
DLBL. Many TP-positive dendritic cells (DCs) intermingled and formed
meshwork background in 8 cases of MALT type and 17 cases of DLBL.
Many CD68-positive stromal cells were seen in 9 cases of MALT type
and 22 cases of DLBL. A close relation between the TP-positive DCs
and the CD68-positive cells was shown in each case. There were
many intermingling CD3+ T-cells in most cases. In the germinal center
(GC) colonization the stromal cells were positive for TP and iNOS in
MALT type, but not in DLBL. Thus, many CD68-positive macrophage-
derived, T-cell-associated and TP-positive DCs characterized the
histogenesis of GBML. This background of GBML may explain the
mechanism of the anti-HP therapy because these stromal cells would
be included in anti-HP immunity. The iNOS-expressing follicular
stromal cells may explain the transformation of GBML cells because of
the nitric oxide-rich microenvironment in the GC colonization.

069 PRIMARY LYMPHOMA OF BONE

M Tulliez, A Carlioz, F Dreyfus1, Ch Charrousset2, B Tomeno2, M Forest.
Departments of Pathology, 1Hematology, 2Surgery, Hôpital Cochin, Paris,
France

Background: First described by Parker and Jackson in 1939, primary
lymphoma of bone (PLB) is an uncommon neoplasm, often difficult to
diagnose.
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Materials/Methods: We evaluated the histological aspect of 24
cases of PLB in our insistution (1988–2000). The immunophenotype
used a large panel of monoclonal antibodies.

Results: The patients range in age from 28 to 80 years with male
predominance 17/7. The tumour involved: femur (6), humerus (1),
cubitus (1), clavicula (2), acromion (2), os ilium (5), bone vertebra (5),
sacrum (1), and rib (1). The histological pattern was always diffuse,
mostly composed of large cells. In the WHO classification, 10 were
polymorphic centroblastic, 8 showed prominent multilobated cells, 2
were immunoblastic type. One was ALCL and 3 were diffuse large
cells not otherwise specified. Sclerosis was an important feature in 7
cases. 23 cases were B cell type, CD20 CD79a+, 4 of those were
also CD10+. Monotypic Ig expression was demonstrated in 11 cases,
Bcl in 19. One was a T cell rich B lymphoma, one a null ALCL. LMP
was negative in all cases. MDR expression was detected in variable
amounts in 15 B cell tumours.

Conclusion: This work shows that as in previous reports, most PBLs
are diffuse large B cell lymphomas. As mentioned by Harris in 1990,
multilobated cells and important sclerosis were observed. We would
like to underline some points of interest:
• 2 cases of rare pattern: one case of T cell rich B lymphoma, one

ALCL rarely reported in bone (Medeiros 2000).
• No association with EBV LMP protein.
• No correlation between MDR expression either with relapse or with

survival after treatment. All the patients received chemotherapy
only, or chemotherapy associated with radiotherapy, without
surgery.

070 GENETIC ANALYSIS OF PRIMARY CUTANEOUS
MALT-TYPE LYMPHOMAS: SOMATIC FAS MUTATIONS,
BUT LACK OF BCL10 MUTATIONS AND THE t(11;18)
TRANSLOCATION

*E Ralfkiaer, K Grønbæk, J Kalla, P Guldberg. Department of Tumor Cell
Biology, Institute of Cancer Biology, The Danish Cancer Society and
Department of Pathology, Rigshospitalet, University of Copenhagen, Den-
mark

Genetic alterations that allow tumor cells to evade apoptosis have
recently been identified as key features of extracutaneous mucosa-
associated lymphoid tissue (MALT)-type lymphomas. The t(11;18)
translocation, which juxtaposes the anti-apoptotic API2 gene to the
MALT1 gene, has been identified in a large proportion of MALT-type
lymphomas, and a lower fraction of tumors harbor mutations that
inactivate the pro-apoptotic functions of Fas and Bcl10. Here, we have
examined the status of these genes in 19 primary cutaneous B-cell lym-
phomas (PCBCL), 12 of which were MALT-type lymphomas. None of
the cases carried the t(11;18) translocation, and tumor-specific Bcl10
alterations were not identified either at the genomic level or at the
mRNA level. Somatic Fas mutations causing truncation of the Fas
receptor were identified in two MALT-type lymphomas. One of the
patients with Fas-mutated tumors exhibited autoimmune diabetes and
rheumatoid arthritis, and the other had a 25-year history of benign
cutaneous B-cell lymphocytoma. We hypothesize that Fas mutation
may act equivalently to chronic antigen stimulation in the acquisition
of cutaneous “MALT”.

071 TRISOMY 3 AND GAIN OF AN X-CHROMOSOME ARE
FREQUENT CYTOGENETIC ABNORMALITIES IN
GASTRIC B-CELL LYMPHOMAS. ANALYSIS BY FISH ON
TISSUE MICROARRAYS OF 226 SURGICALLY RESECTED
CASES

*A Zimpfer1,3, B Bernasconi2, K Glatz1, A Lugli1, J Krugmann3, F Fend4, C
Capella2, L Tornillo1,6, L Insabato5, L Terracciano1, S Dirnhofer1. 1Institute of
Pathology, Basel, Switzerland; 2Department of Pathology, University of
Insubria, Varese, Italy; 3Institute of Pathology, Innsbruck, Austria; 4Institute
of Pathology, TU München, Germany; 5Department of Pathology, University
of Naples, Italy; 6O.U. Pathology, Oncologic Regional Hospital, Rionero in
V., Italy

Background/Purpose: Studies on cytogenetic abnormalities in
gastrointestinal (GI) marginal zone lymphoma (MALT) lymphoma have
shown that trisomy 1, 3, 12 and 18 are the most frequent numeric
cytogenetic aberrations. Little is known about the frequencies of gains
of an X-chromosome. However, knowledge of cytogenetic changes in
GI MALT lymphoma is still limited due to lack of adequate tissue sam-
ples for conventional cytogenetic studies. Therefore, we applied our

newly developed tissue microarray (TMA) technology for interphase
fluorescent-in-situ hybridisation(FISH) of chromosomes 1, 3, 12 and
the X-chromosome in 226 cases of surgically resected primary gastric
MALT lymphomas.

Materials/Methods: Cases were classified according to the crite-
ria of the new WHO classification, distinguishing between typical
MALT-Lymphoma and diffuse large B-cell lymphoma (DLBCL). Fluores-
cent alpha-satellite DNA probes specific for the centromeres of
chromosomes 1, 3, 12 and X were used. Trisomy was defined to be
present if the percentage of nuclei with 3 signals was *mean + 3 SD
as determined on Helicobacter pylori associated chronic gastritis.

Results: Interphase FISH MALT lymphoma (low grade) (n = 114)
DLBCL (high grade) (n = 95). See table for the FISH results on chromo-
somes 1, 3, 12 and the X-chromosome.

Conclusion: We detected an unexpected and hitherto unreported
high number of gains of an X chromosome in our large series of gas-
tric MALT lymphomas. Our results on the frequencies of trisomy 1, 3
and 12 are in good accordance with previously published cytogenetic
results showing the reliability of the TMA technique also for interphase
FISH. In a group of 132 patients with follow-up (mean: 70.4 ±4.6
months, range: 0–222 months, median: 64 months), these cytogenetic
abnormalities showed no significant association with disease progres-
sion or prognosis.

Burkitt’s lymphoma and
lymphomas in
immunocompromised patients

072 BURKITT LYMPHOMA: A NEW INSIGHT INTO
MOLECULAR PATHOGENESIS

L Leoncini, S Lazzi, C Bellan, G De Falco, A Nyongo, A Giordano, P Tosi.
Institute of Pathological Anatomy and Histology, University of Siena, Italy

In the WHO classification Burkitt-like lymphoma is listed as a morpho-
logical variant of Burkitt’s lymphoma (BL), in addition to the three
subcategories—endemic, non endemic, and immunodeficiency
associated—proposed to reflect the major clinical and genetic
subtypes of this disease. These different types of BL have been
reviewed and studied by immunohistochemistry and molecular
methods. Our results point out the heterogeneity of BL and suggest that
AIDS related BL can have a different pathogenesis from classical
endemic BL. The molecular heterogeneity of morphologically uniform
diagnostic categories implies a need for molecular markers. In devel-
opmental biology a phenocopy is a mutation with a particular pheno-
type identical to that caused by a different genetic lesion. Many
different molecular lesions which contribute to the disordered
behaviour of neoplastic cells and neoplasia with different profiles of
molecular abnormality may be morphologically similar. That is,
tumours of a given histological subtype may represent phenocopies,
but need not behave alike because of the difference in molecular
events that lead to their genesis and progression. This seems to be the
case in BL.

Abstract 71 Trisomy results

Trisomy 1 3/38 8%

3/29 10%
Trisomy 3 38/66 58%

28/53 53%
Trisomy 12 15/70 21%

19/58 33%
Gain X male: 13/34 38% male:

20/34 59%
Gain X female: 9/28 32% female:

7/26 27%
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073 AGGRESSIVE B-CELL LYMPHOMAS IN
IMMUNOCOMPROMISED PATIENTS, POST
TRANSPLANT CASES

SH Swerdlow. Division of Hematopathology, UPMC Health System,
Pittsburgh, Pennsylvania, USA

The new WHO classification divides the post-transplant lymphoprolif-
erative disorders (PTLD) into four major categories: early lesions
(including reactive plasmacytic hyperplasia and infectious-
mononucleosis-like cases), polymorphic (P) PTLD, monomorphic (M)
PTLD and Hodgkin lymphoma/Hodgkin lymphoma-like PTLD. The
monomorphic PTLD are then categorized according to the standard
lymphoma classification used for immunocompetent patients. The
major B-cell M-PTLD include diffuse large B-cell lymphoma (DLBCL) and
the less common Burkitt/Burkitt-like lymphoma (BL), plasmacytoma-like
lesions and myeloma. The DLBCL-type PTLD include immunoblastic,
centroblastic and occasionally anaplastic morphologic variants. Some
of these cases are pleomorphic but, unlike classic polymorphic cases,
demonstrate numerous transformed cells. Among the PTLD, these
aggressive B-cell proliferations are associated with the most dominant
B-cell clones; secondary genotypic abnormalities such as c-myc
rearrangements or p53 mutations and are most likely to have bcl-6
mutations. The latter are also found in some P-PTLD and are reported
to be associated with an adverse prognosis. These findings have led
to the conventional wisdom that PTLD develop from polyclonal often
Epstein-Barr virus (EBV) driven lymphoid proliferations. An increas-
ingly dominant clonal B-cell population then develops, followed by
secondary molecular abnormalities resulting in the type of PTLD that is
unlikely to respond to decreased immunosuppression. Many admixed
T-cells may be present particularly in the early lesions.

Whereas P-PTLD are well known to be very distinctive, aside from
their EBV positivity, little is known as to how the M-PTLD of DLBCL type
compare to the DLBCL that arise in other immunodeficiencies or in
immunocompetent patients. The presence of bcl-6 mutations might
suggest a follicular center cell (FCC) origin. Analogous to how
HIV-associated lymphomas and other DLBCL have been studied, we
are investigating how many PTLD have an FCC or post-FCC
phenotype. Overall, a minority of B-cell PTLD appear to have an FCC
phenotype (bcl-6+, CD138−) whereas the majority have a
post-follicular phenotype (bcl-6−, CD138+).

Another major question is the pathogenesis of the increasingly com-
mon EBV negative PTLD. About 20% of adult PTLD are EBV negative in
our institution with almost all of these cases occurring after 1990.
Compared to EBV positive cases, they occur later, are more likely to
be of monomorphic type and appear to have a higher incidence of an
FCC phenotype (similar to the DLBCL we have studied in
immunocompetent individuals). They may have bcl-2 gene rearrange-
ments. Thus they appear even more like conventional B-cell
lymphomas than EBV positive PTLD although some still respond to
decreased immunosuppression. HHV-8 does not appear to be impor-
tant, although rare HHV-8 positive, EBV-negative PTLD have been
reported.

074 EMERGING PATHWAYS IN THE DEVELOPMENT OF
HIV-ASSOCIATED LYMPHOMA

A Carbone. Division of Pathology, Centro di Riferimento Oncologico,
National Cancer Institute, Aviano, Italy

The clinico-pathologic spectrum of AIDS-related non-Hodgkin’s
lymphomas (AIDS-NHL) includes systemic lymphomas, primary central
nervous system lymphomas (PCNSL), and two rare entities, namely
primary effusion lymphoma (PEL) and plasmablastic lymphoma of the
oral cavity (PBL). The vast majority of systemic AIDS-NHL belongs to
three high-grade B-cell lymphomas: Burkitt’s lymphoma (BL), immuno-
blastic lymphoma (IBL) and large cell centroblastic-lymphoma (LCL).
The pathologic heterogeneity of AIDS-NHL is correlated with the
heterogeneity of the molecular lesions associated with these
lymphomas. The molecular lesions associated with AIDS-BL involve
activation of c-MYC, inactivation of p53 and infection by Epstein-Barr
virus (EBV). EBV infection occurs in 40% of LCL and 90% of IBL cases.
Rearrangements of BCL-6 are detected in 20% AIDS-LCL. If EBV
infected, BCL-6 expressing AIDS-LCL fail to express the LMP1 antigen.
Conversely, AIDS-IBL are characterized by absent BCL-6 expression,
absence of BCL-6 rearrangements, and frequent expression of LMP1.
The marked degree of biological heterogeneity of AIDS-NHL is
highlighted by their histogenetic differences, since AIDS-NHL are
related to distinct B-cell subsets (i.e. germinal center or post-germinal
center B-cells). The phenotypic pattern of AIDS-BL and systemic AIDS-
LCL closely reflects B-cells residing in the GC. Conversely, the pheno-
type of AIDS-IBL, either systemic or primarily localized to the central

nervous system, and AIDS-PEL, reflects post-GC B-cells in all cases.
New information on the molecular pathways associated with different
clinico-pathologic categories of AIDS-NHL may serve as a point of
attack for pathogenic-driven therapies. Moreover, a greater knowl-
edge of other biologic features of these tumors may help to find out
new potential targets for “intelligent” therapies.

075 IDENTIFICATION OF THE MORPHOLOGICAL,
IMMUNOPHENOTYPIC AND GENOMIC PROFILE OF
BURKITT LYMPHOMA (BL)

M Raphael, *HA Poirel, J Bosq1, P Felman2, F Berger3, H Avet-Loiseau4, E
Launay, A Martin, P-A Bryon2, G Ott6, K Müller-Hermelink6, ES Jaffe7, J Die-
bold5, B Nathwani8, for the Burkitt/Burkitt like lymphoma study group. Avi-
cenne Hospital, Paris 13 University, Bobigny, France; 1Institut Gustave
Roussy, Villejuif, France; 2Lyon-Sud Hospital, Lyon, France; 3Edouard-
Herriot Hospital, Lyon, France; 4Institut de Biologie, Nantes Hospital,
France; 5Hotel-Dieu Hospital, Paris 6 University, Paris, France; 6Würzburg
University, Würzburg, Germany; 7NIH, Bethesda, USA; 8LA County-
University of Southern California Medical Center, LA, USA

Background: Classical Burkitt lymphoma (c-BL) is an entity defined by
morphological and cytogenetic features (chromosomal translocation
leading to a deregulated c-myc expression). Morphological variants
have been described: with plasmocytoid differentiation (BL-PD),
mainly HIV-related; or atypical with a greater pleomorphism
(a-BL/BLL). This latter variant may be difficult to distinguish from diffuse
large B-cell lymphomas (DLBCL) composed of “small centroblasts”. In
view of the imprecision of morphological criteria, we analyzed a
series of cases using immunophenotypic and genomic tools.

Materials/Methods: 20 biopsies were reviewed by a panel of
expert hematopathologists, who obtained a consensus diagnosis. We
determined expression of CD10, Ki67, bcl6 and bcl2, presence of
EBV by in situ hybridization, and genomic abnormalities by a combi-
nation of classical cytogenetics, interphasic FISH for c-MYC and BCL2
gene rearrangements and comparative genomic hybridization (CGH).

Results: The phenotypic and genomic profile of Burkitt lymphomas
and variants (2 c-BL, 3 BL-DP, 3 a-BL/BLL) was homogeneous and spe-
cific: they all expressed the germinal center markers, CD10 and bcl6,
with a high proliferative index (Ki67 >99%), but did not express the
bcl2 anti-apoptotic protein. Their chromosomal rearrangements were
simple: balanced translocation involving the c-MYC locus, alone or in
association with a partial amplification of 1q in one case shown by
CGH. The 3 BL-DP variant cases were all EBV+. DLBCL were further
subclassified as DLBCL with “small centroblasts” (5 cases), DLBCL with
centroblasts or immunoblasts (4 cases), 2 cases suggesting
transformed lymphoma, and 1 case without morphological consensus
between DLBCL with “small centroblasts” and a-BL/BLL. In constrast to
BL, the DLBCL cases exhibited a more heterogeneous phenotypic pro-
file, with variable expression of CD10, bcl6 and bcl2, a wide range
of Ki67 positivity (40–90%) and more complex genomic abnormali-
ties. The rearrangement of c-MYC was detected in 7/12 DLBCL.

Conclusion: Cases classified as c-BL, BL-DP and a-BL/BLL share a
common immunophenotypic and genotypic profile, although BL-DP is
more often EBV+. In contrast, DLBCL have a more complex genotypic
profile, which suggests that c-MYC rearrangement, if present, may be
a secondary event.

Members of the Burkitt/Burkitt like lymphoma study group: C Bayle,
A Bernheim, B Borisch, J Brière, E Callet-Bauchu, F Dijoud, J Dumont,
B Fabiani, A Moreau, T Petrella, M Peuchmaur, M-C Rousselet, M-F
Sotto, M Tulliez.

076 BURKITT-LIKE LYMPHOMA AND DIFFUSE LARGE
B-CELL LYMPHOMA IN ADULTS FORM A CONTINUUM
THAT IS DISTINCT FROM CLASSICAL BURKITT
LYMPHOMA

*R McClure, W Macon, E Remstein, G Dewald, P Kurtin. Mayo Clinic,
Rochester, Minnesota, USA

The WHO classification considers Burkitt-like lymphoma (BLL) a variant
of Burkitt lymphoma (BL). In adults, the relationship between BL, BLL
and diffuse large B-cell lymphoma (DLBCL) is not clear. By
morphology, we classified 122 B-cell lymphomas from adult patients
into BLL (n=35) and DLBCL (n=87). Paraffin-embedded material from
each case was studied for growth fraction (quantitative MIB-1
staining), expression of CD20, CD3, CD43, CD23, CD10, Bcl-6,
CD138, Bcl-2, p53 (immunoperoxidase staining), and MYC and
BCL2 rearrangements (interphase fluorescent in situ hybridization). BL
from children were also studied (n = 8). Each BL had a growth fraction
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of >90%, classic MYC/IGH fusion, no BCL2/IGH fusion or immunore-
activity for Bcl-2, and positive staining for CD43, CD10, Bcl-6, and
p53 (strong). BLL and DLBCL had median growth fractions of 66% and
67% respectively. Translocations were more common in BLL than
DLBCL: MYC/IGH—37% vs 7%, BCL2/IGH—38% vs 22%, and both
MYC/IGH and BCL2/IGH—10% vs 4%, respectively. BLL and DLBCL
showed variable immunoreactivity for CD43 (60% vs 21%), Bcl-6
(74% vs 77%), p53 (23% vs 20%, strong), CD10 (60% vs 23%) and
Bcl-2 (80% vs 74%). The results indicate that BL is a distinct biological
entity characterized by a growth fraction of >90% and classic MYC/
IGH fusion. No adult tumor was identified that had features identical
to BL. The growth fractions of BLL and DLBCL are nearly identical, so
this cannot be used as a diagnostic criterion for BLL. BLL and DLBCL in
adults form a continuum explaining the difficulty in generating repro-
ducible criteria for the distinction. Furthermore, MYC/IGH fusion or
BCL2/IGH fusion or both are more commonly seen in BLL than DLBCL,
suggesting that BLL may be a more advanced form of DLBCL that has
acquired additional abnormalities such as translocation of MYC
and/or BCL2.

077 CYTOGENETIC AND CLINICOPATHOLOGIC FEATURES
OF B-CELL LYMPHOMAS ASSOCIATED WITH THE
BURKITT TRANSLOCATION t(8;14) (q24;q32) OR ITS
VARIANTS

*Ph Gaulard, G Delsol, M-P Callat, C Duval, M Raphaél, H Tilly, C
Bastard. Dept de Pathologie, Hôpital Henri Mondor, Créteil and CHU Pur-
pan, Toulouse, France; Service d’Hématologie, de Cytogénétique, Centre
Henri Becquerel, Rouen, France; Service d’Hématologie, Hôpital
Avicenne, Bobigny, France

Burkitt lymphoma is associated with the translocation t(8;14) or its
variants t(2;8) and t(8;22). However, the latter has been reported in
other B-cell lymphomas, mostly at relapse of low grade tumours.

The purpose of the present study was to investigate the cytogenetic
and clinicopathologic features of 32 adult patients with B-cell lympho-
mas associated with t(8;14), t(2;8) or t(8;22) at presentation, as dem-
onstrated by conventional cytogenetics performed in a single
institution. Based on morphology and immunophenotype, the 32
cases were divided into 4 categories: (1) 9 cases were classified as
Burkitt lymphomas with respect to morphology, and a CD10+, bcl-2−
phenotype with virtually 100% of Ki67+ cells; most cases did not
show chromosomal abnormalities in addition to Burkitt translocation;
(2) 7 cases were diffuse large B cell lymphomas with a bcl-2+ (7/7),
CD10+ (4/7) phenotype and numerous karyotypic abnormalities; (3)
7 were B-cell lymphomas with cytological features of progression from
“low grade” (follicular, mantle cell, B-CLL) lymphomas; all were bcl-2+
and had additional chromosomal alterations in relation to the “low
grade” lymphoma; (4) 9 cases had “ Burkitt-like “morphologic”
features, but were not considered as Burkitt lymphoma due to their
bcl-2+ (9/9), CD10+/− phenotype. Interestingly, 8 of them disclosed
several chromosomal alterations. Overall, 8 of the 23 “non-Burkitt”
lymphomas disclosed a t(14;18) and/or a 3q27 rearrangement,
including 6 patients with simultaneous alterations involving myc, bcl-2
and bcl-6 regions.

This study shows that, in adult patients, Burkitt lymphomas account
for only 30% of lymphomas bearing a “Burkitt” translocation at pres-
entation. Morphology and cytogenetics strongly support that a
proportion of them are de novo transformation of low grade lympho-
mas. Further studies are needed to investigate the clinical relevance of
the subgroup of lymphomas with “Burkitt-like” morphologic features
which appears more closely related to diffuse large B cell lymphomas
on the basis of their genetic and phenotypic features.

078 ANALYSIS OF MYC TRANSLOCATION BREAKPOINTS BY
FLUORESCENCE IN SITU HYBRIDIZATION ON
ROUTINELY PROCESSED BURKITT’S LYMPHOMA
SAMPLES

*E Haralambieva, S Rosati, J Guikema, H Wabinga, L-F Bleggi-Torres, C
Mellink, C van Noesel, E Schuuring, P Kluin. Department of Pathology and
Laboratory Medicine, University Hospital Groningen, Groningen, The
Netherlands; Department of Pathology, Mekerere University, Kampala,
Uganda; Division of Anatoic Pathology, Hospital Nossa Senhora das
Gracas, Curitiba, Brazil; Department of Pathology, University Medical
Center, Amsterdam, The Netherlands

Burkitt’s lymphoma (BL) is characterized by reciprocal 8q24 transloca-
tions which result in dysregulation of myc gene by juxtaposition with

immunoglobulin regulatory sequences. Apart from its pathogenic
relevance this genetic lesion represents a molecular marker of the dis-
ease bearing diagnostic and clinical implication. The regular
detection of myc breakpoints is hampered by technical problems
including the distribution of the translocation breakpoints over the
large (±1.6 Mb) genomic region.

We report the detection of myc translocation breakpoints by segre-
gation fluorescence in situ hybridization (FISH) assay on a series of
archived BL samples.

Two probe sets were selected based on reported translocation
breakpoints in endemic and non-endemic BL. They consisted of alter-
natively labeled PACs or pair of cosmids, flanking the breakpoints
regions from 600 kb 5′ to 360 kb 3′ of myc gene.

Both probe sets were validated in FISH segregation assay on 5
B-cell lines (Daudi, Raji, Namalwa, BL41 and Napi) and 31
lymphoma samples with cytogenetically proven 8q24 abnormalities.

In addition, routinely processed samples of 59 BL from Western
Europe, South America and equatorial Africa were analyzed.

Myc translocation breakpoints were identified by FISH in 54 of 59
(92%) BL patients. In 48 (81%) the breakpoints were located in the
genomic region from 50 kb downstream to 170 kb upstream. Five
patients harbored breakpoints in more than 200 kb 3′ and 5′ of myc
and in one patient an insertion of myc into IgH region was detected.
All tumors expressed B-cell markers, had a high proliferative rate
(Ki67 labeling index 95–100%) and were mostly CD10/bcl6 positive
and bcl2 negative.

In conclusion the method allowed detection and analysis of myc
translocation breakpoints in large series of Burkitt’s lymphoma in cor-
relation with morphology, immunophenotype, EBV status, epidemiol-
ogy and clinical presentation.

079 EXPRESSION OF HPC2 AND HPH1 POLYCOMB GROUP
PROTEINS NEXT TO BMI-1/RING1 SUGGESTS
FUNCTIONALITY OF THIS COMPLEX IN HIGH GRADE
B-NON HODGKIN LYMPHOMAS

FJ van Kemenade, J Stinissen, H Comajta, GJ Kaspers, RJ Jonkhoff, M Jiwa,
E Fieret, AP Otte, CJLM Meijer, FM Raaphorst. Dept of Pathology,
VU-Medical Centre, Amsterdam, The Netherlands

Introduction/Aim: Polycomb-group (Pc-G) proteins are gene silenc-
ers that play an active role during embryogenesis, hematopoiesis and
regulation of the cell cycle. Pc-G proteins form multimeric units, organ-
ized in either HPH-HPC complexes containing BMI-1 and RING1 or
EZH/EED complexes with EZH2 and EED. Expression patterns in reac-
tive B cells demonstrated maturation related expression patterns with
predominantly BMI-1/RING1 in MIB-1- centrocytes and EZH2/EED in
MIB1+ centroblasts. In contrast, in neoplastic lymphocytes BMI-1/
RING1 could be detected in EZH2/EED MIB1+ centroblasts, support-
ing earlier identification of BMI-1 and RING1 as oncogenes in
experimental model systems. However, it was unclear if other compo-
nents of the HPC-HPH complex are expressed by tumour blasts. In this
study we detected the HPC1/2 and HPH1 in combination with BMI-1
and RING1 PcG proteins in EZH2+ tumour blasts. We included clini-
cal parameters in our study.

Materials/Methods: Burkitt’s and Burkitt-like B-NHL lymphoma
(N = 20) were selected from the pathology archive. All diagnoses
were panel diagnoses. Clinical parameters, such as survival,
response to chemotherapy, remission status, time of relapse,
Karnofsky score, stage and IPI score were obtained from patient files.
Expression of HPC-HPH complex Pc-G proteins (HPC-1, HPH1, HPC-2,
BMI-1 and RING1) and the EED-EZH complex PcG protein EZH2 and
MIB-1 were measured using immunohistochemistry, according to
standard procedures. Intensity of staining was assessed semiquantita-
tively.

Results/Conclusion: In high grade B-NHL HPH1 and HPC2 could
be detected in BMI-1+/EZH2+/MIB1+ blasts. HPC1 was only weakly
expressed in a few cases. In contrast with normal dividing lymphoid
cells, where there is no expression of BMI-1, RING1, HPH or HPC2, in
MIB1+ tumour blasts these four Pc-G proteins can be detected. These
findings suggest overexpression of these Pc-G genes in Burkitt’s and
Burkitt-like blasts and the possibility that functional HPC–HPH
complexes are assembled in neoplastic cells. This may be relevant for
Pc-G mediated gene inhibition in tumour cells of Burkitt’s and Burkitt-
like lymphomas.
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080 THE INTERACTION BETWEEN HIV-1 TAT AND
pRB2/p130: A POSSIBLE MECHANISM IN THE
PATHOGENESIS OF AIDS-RELATED NEOPLASMS

G De Falco1,4, C Bellan1, S Lazzi1, PP Claudio3, L Bagella3, D La Sala2, A
Carbone5, P Tosi1, A Giordano4, C Cinti2, L Leoncini1. 1Institute of
Pathological Anatomy and Histology, University of Siena, Siena, Italy;
2Institute of Normal and Pathological Cytomorphology, CNR, Bologna,
Italy; 3Institute of Pathology, 4Department of Pathology, Anatomy & Cell
Biology, Jefferson Medical College, Philadelphia PA, USA; 5Division of
Pathology, CRO, Istituto Nazionale Tumori, IRCCS, Aviano, Italy

HIV-1 has long been recognized as the etiological agent of acquired
immunodeficiency syndrome (AIDS). Although many neoplasms arise
in HIV-1 infected patients more frequently than in other forms of immu-
nosuppression, the role of HIV-1 as an oncogenic virus has not yet
been clarified. The HIV-1 gene product Tat, secreted by HIV-1 infected
cells and taken up by normal cells, is a likely candidate to contribute
to tumor pathogenesis in HIV-1 infected patients because of its growth
promoting activity, angiogenic function and antiapoptotic effects. The
oncogenic role of Tat is further supported by the development of non
Hodgkin lymphomas in Tat-transgenic mice. Furthermore, a virus-
linked mechanism of lymphomagenesis, in AIDS-related lymphomas
has recently been proposed, involving the RB2/p130 pathway. The
absence of mutation in the RB2/p130 gene and the unusually high
percentage of cells expressing pRb2/p130 in tumors with a high pro-
liferative activity such as AIDS-related lymphomas, may in fact suggest
a physical interaction of pRb2/p130 with viral oncoproteins.
However, little is known about the mechanisms by which HIV-1 gene
products interact with RB family and other cell cycle regulatory
proteins.

The aim of our study was to investigate whether Tat could bind to
pRb2/p130, thus impairing its tumor suppressor activity. Our results
show that the two proteins interact both in vitro and in living cells,
through the pocket region of pRb2/p130. We mapped the
sub-regions of the pocket involved in the interaction between the two
proteins, demonstrating that Tat binds to the A/B sub-regions of the
pocket of pRb2/p130.

Tat seems to inactivate the tumor suppressor activity of pRb2/p130,
as demonstrated by a colony assay. In addition, we observed that Tat
does not compete with E2F-4 in binding to pRb2/p130. Due to the
overexpression of pRb2/p130 observed in AIDS-related lymphomas,
we investigated whether Tat could influence either the phosphorylation
state of pRb2/p1230 or its expression at mRNA level. Preliminary
results suggest that Tat may decrease the level of the hyper-
phosphorylated form of pRb2/p130, thus stabilizing the hypo-
phosphorylated form of the protein. This may interfere with the
ubiquitination pathway that controls pRb2/p130 levels in cells. The
interaction between Tat and pRb2/p130 may lead to a deregulation
of cell growth control by Rb-related proteins, that may contribute to
lymphomagenesis in HIV-1 infected patients. The understanding of this
basic information may be of significance for prognosis and
implementing future therapeutic regimens, including the design of
novel therapeutic approaches. As a matter of fact, spontaneous
regression of HIV-1 associated lymphoproliferative disorders has been
reported following highly active antiretroviral therapy.

081 AIDS-RELATED LYMPHOMA SINCE THE ERA OF
HIGHLY ACTIVE ANTIRETROVIRAL THERAPY IN A LOW
SOCIO-ECONOMICAL FRENCH GROUP:
HISTOLOGICAL TYPES AND EBV ASSOCIATION

*S Prévot, L Choudat1, D Malbec1, A Martin2, M Bentata2, B Jarousse2, O
Lortholary2, F Adotti3, M Echard3, A Sautet4, C Winter4, S Deslignères5, M
Kuong5, V Jeantils, M Raphael2. Hospital Jean Verdier, AP-HP, Bondy,
France; 1 Hospital R. Ballanger, Aulnay-sous-Bois, France; 2Hospital
Avicenne, AP-HP, Bobigny, France; 3Hospital Montfermeil, France; 4Hospi-
tal A. Grégoire, Montreuil, France; 5Hospital Delafontaine, Saint-Denis.
93, France

Lymphoma is a frequent complication of HIV infection. Highly active
antiretroviral therapy (HAART) use has been found to be associated
with a large decrease of incidence of death and HIV related illnesses.
Primary central nervous system non Hodgkin lymphoma (NHL)
incidence also seems to decrease. The changes in incidence in other
AIDS-related lymphomas (ARL) following the use of multitherapies is
still under debate, and the histopathological characteristics of these
ARL have not yet been reported.

All ARL cases diagnosed since 1996 in 6 medical units specialized
in the care of HIV infected patients in the North-East suburb of Paris

were collected. A collaborative group of pathologists studied and
classified these cases of ARL according to the WHO classification,
and the association with EBV has been analyzed by in situ hybridiza-
tion technique, using the EBER probe.

Fourty two cases of lymphomas, associated with rather low rate of
CD4 cells, have been reviewed. Seven (16.5%) are Hodgkin
lymphoma (HL); all are EBV positive. Among the 35 NHL, only 4
(11.5%) are Burkitt lymphoma. Twenty two (60%) are diffuse large B
cell lymphoma, 5 (17%) polymorphic B cell lymphoma (PTLD like), 2
primary effusion lymphoma, 1 marginal zone B cell lymphoma and 1
peripheral large T cell lymphoma. Among the 21 NHL cases
hybridized, 11 (52%) are EBV positive: all polymorphic B cell
lymphoma (PTLD like) and 42% of diffuse large B cell lymphoma.

The main characteristics of this study performed in a low
socio-economical suburb of Paris are the frequency of HL and
polymorphic B cell lymphomas (PTLD like) which are always EBV asso-
ciated, and the small number of Burkitt lymphomas. These findings
suggest a peculiar epidemiology of ARL in this North-East suburb of
Paris, an area in which intravenous drug addicts and viral coinfections
are quite numerous.

082 HIV-RELATED LYMPHOMAS: CLINICOPATHOLOGICAL
FEATURES

*FJ Alvarez-Ferreira, B Pérez Míes, D Hardisson, J Arribas1, P Sabín2, M
Patrón. Pathology Dept, 1Medicine Dept, La Paz University Hospital,
Madrid, Spain; 2Oncology Dept, Ramon y Cajal University Hospital,
Madrid, Spain

Background: NHL and HL in HIV patients show similar histopatho-
logical characteristics as in non-seropositive patients, although they
are clinically different regarding diagnosis, presentation and therapy.
Lymphoma appears in 20–30% of HIV patients, being the first mani-
festation of the disease in 3–5% of cases. Most lymphomas are NHL,
with specific locations in CNS or as primary effusion lymphoma. An
association with EBV is present in 30% (Burkitt) to 100% (CNS
lymphoma) of cases. Complete remission is about 50%. Prognostic
factors in extracerebral lymphomas are IPI (most reliable indicator),
CD4 <100, intravenous drug use, advanced stage and AIDS
pre-lymphoma.

Purpose: We analysed the clinical and histopathological features
of 22 cases of HIV-related lymphomas diagnosed between 1993 and
2000 in our center. A brief review of the literature regarding diagnos-
tic and pronostic aspects of these lesions is also made.

Results: Twenty-two patients, 17 males and 5 females (mean age,
39 years). Histological diagnoses were 14 NHL (6 DLBCL, 2 primary
effusion lymphoma, 3 Burkitt, 2 anaplastic lymphoma, 1 FL), and 8 HL
(3 NS, 3 MC, 1 LD, 1LRCHL). Eight of NHL were extranodal lympho-
mas (2 primary effusion lymphoma, 2 oral cavity, 2 cutaneous, 1
hepatic, 1 gastric). A marked elevation of LDH levels was observed in
only 7 (37%). CD4 T-cell counts were below 100/&#61549;l in 40%.
AIDS prelymphoma appeared in 5 of 20 (25%). In 15 patients (75%)
lymphoma was AIDS defining illness. Advanced stage was present in
8 of 14 NHL and in 5 HL. Treatment modalities include CHOP in NHL
and ABVD in HL patients. Active antiretroviral therapy was given in 20
patients (in 7 cases after the diagnosis of the lymphoma). Five patients
died of the disease (2 primary effusion lymphomas, 1 Burkitt and 2
HL). 15 of the remaining patients showed a complete remission. The
follow-up was lost in two cases.

Conclusions: In our series most of the lymphomas were high-grade
NHL, involving extranodal sites in 8 cases. All HL were nodal. Most
patients had normal levels of LDH. Malignant lymphoma was the first
symptom in 75% of cases. Overall survival was 75%. Complete remis-
sion was obtained in 70% of patients.

083 POST-TRANSPLANTATION LYMPHOPROLIFERATIVE
DISORDERS (PTLDS): MORPHOFUNCTIONAL AND
HISTOGENETIC ANALYSIS OF 13 CASES

M Paulli, GB Ippoliti1, M Lucioni, R Negri1, A Viglio2, E Boveri2 R Riboni2,
P Incardona, C Campana3, M Lazzarino4, B Dalbello2, E Arbustini5, D
Capello6, G Gaidano6, U Magrini, M Viganò7. Anatomic Pathology
Section of the Department of Human Pathology, 4Institute of Haematology,
7Cardiac Surgery Unit, University of Pavia, Italy; 1Medical Division,
Ospedale Civile, Voghera, Italy; 2Anatomic Pathology Service, 3Cardiol-
ogy Division, 5Experimental Research Laboratory, IRCCS Policlinico S.
Matteo, Pavia, Italy; 6Department of Medical Sciences, Amedeo Avogadro
University of Eastern Piedmont, Novara, Italy

Background: Post-transplantation lymphoproliferative disorders
(PTLDs) represent a clinical and histopathological heterogeneous
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group of lymphoid proliferations of different clonal composition. Their
occurrence varies according to the organ transplanted, type and
degree of immunosuppressive therapy. PTLDs comprise a wide
spectrum, from early, Epstein-Barr virus (EBV)-driven polyclonal prolif-
erations to EBV+ or EBV− lymphomas, mostly of B-cell origin.

Purpose: Among 765 heart or lung transplant recipients, treated
and followed at the Cardiac Surgery Unit, University of Pavia, 13
patients (12/13 heart transplanted; 1/13 lung transplanted)
developed PTLDs (12/13 monomorphic PTLDs and 1/13 polymorphic
PTLD), whose histological, immunohistochemical and molecular
biology features were analysed.

Results: The 12 cases of monomorphic PTLDs were classified
according to the WHO lymphoma classification and consisted of 10
peripheral B-cell lymphomas (1 Burkitt lymphoma and 9 diffuse large
B-cell type) and 2 peripheral T-cell lymphoma, anaplastic large cell
lymphoma/ALCL type (1 systemic and 1 primary cutaneous). Molecu-
lar analyses revealed a monoclonal rearrangement for IgH in 7/13
cases, whereas 6/13 had a “germline” configuration both for IgH
and TCRγ chain; a search for EBV by means of immunohistochemistry
and/or in situ hybridization gave positive results in 7/13. The group
of PT-B-cell lymphomas was also investigated for immunoglobulin vari-
able (IgV) heavy (H) and light (L) chain gene mutational pattern and
for a series of histogenetic markers (i.e. CD10; CD138; bcl-2; bcl-6;
Mum-1 and mutations of bcl-6 gene).

Conclusion: These investigations indicated that PT-related lympho-
mas are mostly of B cell origin and derive from GC-related B-cells,
conceivably reflecting a post-GC stage of B-cell differentiation, which
has not yet undergone preterminal maturation

084 Bcl-2-RELATED PROTEIN EXPRESSION IN BURKITT AND
BURKITT-LIKE LYMPHOMAS INVOLVING MEDULLARY
AND EXTRAMEDULLARY SITES

CE Bueso-Ramos, L Jeffrey Medeiros, C Klein, GC Prendergast, TJ McDon-
nell. MD Anderson Cancer Centre, Houston, TX, USA

Background: Burkitt (B) and Burkitt-like (BLL) lymphomas as defined in
the WHO classification often show a characteristic histology, high
growth fraction, and high apoptosis levels. The expression of Bcl-2
family members in B and BLL in medullary and extramedullary sites
was examined.

Design: We studied the immunohistochemical expression of Bcl-2,
Bcl-X-L, Bcl-X-S, Bax, Bak, Bin-1, and Ki-67 in 16 patients with BL (11
extramedullary, 5 medullary) and 13 patients with BLL (8 extramedul-
lary, 5 medullary). The rate of apoptosis was measured by TUNEL
assay.

Results: Burkitt cases had a consistent absence (0/16) of Bcl-2
expression, whereas Bcl-X-L immunostaining was strongly and
uniformly positive in (16/16) tumor cells. In BLL, Bcl-2 and Bcl-X-L
immunostaining was detected in 11/13 (85%) and 13/13 (100%)
BLL, respectively. No differences in Bcl-X-S, Bax, Bak, and Bin-1
immunostaining, rate of apoptosis, and disease site (medullary versus
extramedullary) were identified between B and Bll cases.

Conclusions: The in vivo patterns of Bcl-2 and Bcl-X-L protein
expression in Burkitt lymphoma differ from those in Burkitt-like
lymphoma and suggest differences in the regulation of tumor cell life
and death in these types of lymphomas.

Molecular biology and
molecular markers of
aggressive B-cell lymphomas

085 MOLECULAR PATHOGENESIS OF HUMAN B CELL
LYMPHOMA

R Dalla-Favera. Institute for Cancer Genetics, Columbia University,

Non-Hodgkin lymphoma (NHL) derives from mature B cells (85% of
cases), and, in a minority of cases, from T cells. Most B-NHL types
derive from the germinal center (GC), the structure where naïve B cells
encounter the antigen, undergo immunoglobulin (Ig) V region somatic
hypermutation (SH) and isotype switching (S), and are selected to
become memory B cells or plasma cells. SH and S mechanisms are
involved in the generation of specific chromosomal translocations,

which contribute to the pathogenesis of NHL by deregulating the
expression of oncogenes like BCL2, c-MYC, BCL1, and BCL6. Recent
progress will be presented in three areas: (i) analysis of the signaling
pathways controlling normal and neoplastic GC formation by gene
expression profiling; (ii) evidence that the somatic hypermutation
mechanism is aberrantly activated in a subset of NHL to the targeting
of multiple loci and, possibly, to the generation of chromosomal trans-
locations; (iii) evidence that the function of BCL6, the transcription fac-
tor controlling GC formation and expressed in most B-NHL, is
controlled by three distinct pathways which can be modulated for
therapeutic purposes.

086 MOLECULAR DIAGNOSIS AND PATHOGENESIS OF
LYMPHOMA USING GENE EXPRESSION PROFILING

LM Staudt. Metabolism Branch, CCR, NIH, Bethesda, Maryland, USA

Genome-wide knowledge of gene expression in cancer cells promises
to illuminate many aspects of their clinical behavior. We are profiling
gene expression in lymphoid malignancies using a specialized cDNA
microarray, termed the “Lymphochip”, that is enriched in genes which
are selectively expressed in lymphocytes and genes which regulate
lymphocyte function. Gene expression profiling of diffuse large B-cell
lymphoma (DLBCL) revealed that this single diagnosis actually
contains two different diseases that differ in the expression of
hundreds of genes (Alizadeh et al, Nature 2000;403:503). One
DLBCL type strongly resembled normal germinal center B cells in gene
expression and was therefore termed germinal center B-like (GCB)
DLBCL. The other DLBCL type did not express the “signature” genes of
germinal center B cells, but rather expressed genes that are induced in
blood B cells upon mitogenic stimulation and was therefore termed
activated B-like (ABC) DLBCL. Clinically, these DLBCL subgroups iden-
tified patients with distinct outcomes following chemotherapy.

An international consortium, termed the Lymphoma/Leukemia
Molecular Profiling Project (LLMPP) has been formed to extend these
observations in DLBCL and to use gene expression profiling to define
molecular diagnostic categories of other lymphoid malignancies. The
results of an expanded analysis of DLBCL confirm the existence of the
GCB and ABC subgroups but demonstrate that additional DLBCL sub-
groups exist. GCB DLBCL patients had a relatively favorable progno-
sis compared to the other subgroups, but the DLBCL subgroup
distinction did not capture the full extent of variability in survival of
these patients following chemotherapy. Therefore, clinical data were
used to discover individual genes and pathways that influence clinical
outcome. Predictor genes were used to create a multivariate gene
expression outcome predictor for DLBCL that stratified these patients
into strikingly distinct risk groups. This biologically based outcome
predictor can form the basis for a molecular diagnosis of DLBCL.

Gene expression profiling has also illuminated the molecular path-
ways responsible for the inferior clinical outcome of ABC DLBCL
patients and has defined new molecular targets in this DLBCL subtype.
The NF-κB signaling pathway was found to function constitutely in
ABC DLBCL but not GCB DLBCL due to constitutive activity of the IκB
kinase. Consequently, characteristic NF-κB target genes were
selectively expressed in ABC DLBCL. Importantly, dominant interfer-
ence with the NF-κB pathway was toxic to ABC DLBCL cells but not
GCB DLBCL cells. These results identify NF-κB as a new molecular tar-
get in the currently most incurable subtype of DLBCL patients. Further,
the selective use of the NF-κB pathway by ABC DLBCL reinforces the
view that the two types of DLBCL defined by gene expression profiling
are distinct diseases that rely upon different pathogenetic mecha-
nisms.

087 CLINICAL TRANSLATION OF MOLECULAR EVENTS:
CELL CYCLE DEREGULATION IN LYMPHOMA AS A
PARADIGM

MA Piris, M Sanchez-Beato, J-F García, A Sanchez-Aguilera, A Saez, M-J
Artiga. Molecular Pathology Program, Spanish National Cancer Centre
(CNIO), Madrid, Spain

Non-Hodgkin’s lymphoma is a convenient model for analysis of
cell-cycle deregulation, since it includes several different diseases
characterised by variable clinical course and specific molecular
abnormalities. The effort to reveal the genetic alterations responsible
for this variability in the clinical course and response to therapy is dis-
closing a scenario whereby bcl6, c-myc and other genes commonly
deregulated by translocations, play a key role.

Low-grade lymphomas, typically showing low level of bcl6 and
c-myc expression, are characterised by molecular abnormalities not
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