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001 EXPRESSION OF CD86 IN ACUTE MYELOGENOUS
LEUKEMIA IS A MARKER OF DENDRITIC/MONOCYTIC
LINEAGE

D Rondelli, F Re, M Arpinati, N Testoni, P Ricci, C Terragna, P Preda1, D
Ruggeri, M Baccarani, S Tura. Institute of Hematology and Medical Oncol-
ogy “Seràgnoli”; 1Division of Pathology, S. Orsola Hospital, University of
Bologna, Italy

Objective: To determine whether expression of the CD86 costimula-
tory molecule in acute myeloid leukemia (AML) may identify blast cells
committed to the monocytic/dendritic lineage.

Methods: One-hundred-ten consecutive AML patients observed at
diagnosis were studied by flow cytometry. In selected experiments,
in-vitro cultures with CD34+CD86+ or CD34−CD86+ blasts were
performed in the presence of granulocyte -macrophage colony stimu-
lating factor (GM-CSF) ±tumour necrosis factor α (TNF-α) , or GM-CSF
+interleukin 4 (IL-4), respectively, to induce a dendritic differentiation,
documented by morphological and immunophenotypic assays. T cell
alloreactivity to CD86+ AML cells and leukemic dendritic cells
(AML-DC) was tested in mixed leukocyte cultures and anti-leukemic
cytotoxic assays.

Results: CD86 was expressed in 54% of cases of AML, while
CD80 and CD1a were only occasionally positive. CD86+ AML
samples included M5 and M4, but also 47% M0-M1 FAB types, and
were more frequently CD14+ (p<0.00001) and CD34− (p=0.00005)
than CD86− AML. Six different patterns of CD86+ AML were identified,
according to CD34 or CD14 total or partial coexpression. Four sam-
ples enriched in CD34+CD86+ AML cells differentiated into AML-DC
CD86+, CD80+, CD40+, CD11c+, HLA-DR++, CD14+/−, that were also
CD1a+ or CD83+, after 6 days of in-vitro culture with GM-CSF ±TNF-α
CD34−CD86+ AML cells differentiated into AML-DC after 3–5 days
(n=5 exps), and trisomy 8 was found in two AML and AML-DC sam-
ples by fluorescent in situ hybridisation (FISH) analysis. Finally,
AML-DC induced more potent allo-T cell proliferation, cytokine release
and anti-leukemic cytotoxicity than CD86+ blasts.

Conclusion: In AML, CD86 is a marker of monocytic/dendritic lin-
eage. Since CD86+ blasts may differentiate into DC rapidly, CD86+

AML patients might be optimal candidates for immunotherapy studies,
both in autologous and in allogeneic settings.

002 CLINICAL IMPLICATIONS OF THE WHO
CLASSIFICATION

K Foucar. University of New Mexico, Department of Pathology,
Albuquerque, NM, USA

The newly proposed WHO classification system of hematolymphoid
neoplasms is founded upon the delineation of lineage (myeloid, B, T,
histiocyte, natural killer cell, etc.) and stage of maturation (precursor
vs. mature cell of origin). Within each broad category distinct clinical
pathologic entities are identified by the integration of clinical,
morphology, immunophenotype and/or genotype. The large number
of myeloid disorders are divided into mature (chronic myeloprolifera-
tive and myelodysplastic processes) and immature (acute myeloid
leukemias). The subclassification of acute myeloid leukemias is
particularly problematic because the large number of subtypes gener-
ated from a lineage based system of classification generally do not
define distinct clinicopathologic entities. Indeed, genotype often is
more useful than lineage assessment in defining distinct clinicopatho-
logic subtypes of AML. However, when a strict “entity-based” genetic
approach is applied, a large proportion of AML cases are unclassifi-
able. The resulting compromise for the classification of AML consists of
using genotype to identify the four genetic subtypes of AML that are
true clinicopathologic entities, while a lineage-based classification is
applied to the remaining cases. A survey of oncologists/pathologists

will be presented along with illustrative cases. A cost comparison of
development of therapeutic agents, development of classification sys-
tems and clinical trials will be highlighted.

003 EXTRAMEDULLARY PRESENTATION OF ACUTE
MYELOID LEUKEMIA

J Diebold. Hôtel Dieu, 1 Place du Parvis Notre-Dame, 75181 PARIS Cedex
04, France

Extramedullary accumulation of myeloblasts or immature myeloid cells
realizes tumors which are called myeloid sarcoma in the WHO classi-
fication. Such tumours can develop in lymphoid organs, bone (skull,
orbit, etc), skin, soft tissue, various mucosae and organs with glandu-
lar parenchyma, and the central nervous system (CNS). They may pre-
cede or occur concurrently with acute myeloid leukemia, reveal blastic
transformation of chronic myeloproliferative disorders or myelodys-
plastic syndromes, or relapses in treated patients. The diffuse infiltrate
is constituted by medium to large cells that are difficult to recognize.
Imprints are very useful. Today, immunohistochemistry allows the
diagnosis and distinguishs variants: granulocytic (MPO+, CD68+, lys-
ozyme positive, CD34+/−), monoblastic (MPO−, CD68+, lysozyme
positive, CD34−), myelomonoblastic (MPO+/−, CD68+, lysozyme
+/−, CD34+/−) or megakaryoblastic (positivity for factor VIII, CD11,
CD31). They also often express CD43, CD7, CD79a and CD56 (par-
ticularly monoblastic variant with a t(8;21)). The diagnosis is missed in
about 50% of the cases in the absence of immunohistochemistry. The
myeloid sarcomas should be treated as acute leukemia and they share
their prognosis.

004 CONSIDERATIONS IN DIAGNOSIS OF
MYELODYSPLASIA

A Orazi. Indiana University School of Medicine, Indianapolis, Indiana,
USA

Myelodysplastic syndromes (MDS) are a clinically heterogeneous
group of clonal hematopoietic disorders characterized by dysplastic
changes in one or more myeloid cell lines that may occur as primary
diseases or may follow toxic exposures or therapy. MDS have been
traditionally subdivided according to the FAB system (1982) into five
major categories which show different rates of progression to acute
myeloid leukemia and overall survival. However, several of the FAB
defined MDS groups are prognostically heterogeneous and a more
comprehensive approach that takes into consideration other
parameters (e.g. cytogenetics) has been developed by the WHO
classification committees. The WHO system distinguishes the
following subtypes of MDS:
• Refractory anemia (± ringed sideroblasts).
• Refractory cytopenia with multilineage dysplasia (± ringed siderob-

lasts).
• Refractory anemia with excess blasts (RAEB-1 and RAEB-2).
• Myelodysplastic syndrome, unclassifiable.
• MDS associated with isolated del (5q) chromosome abnormality

(“5q-syndrome”).
The morphological classification of MDS is principally based on the

percentage of blasts in the BM and PB, the presence of ringed
sideroblasts, and the type and degree of dysplasia. These parameters
are usually assessed on bone marrow (BM) and peripheral blood
smears. The presence of dysplasia is not, however, in itself evidence
of a clonal marrow disorder, being observed in numerous other con-
ditions (e.g. B12 and folate deficiencies, exposure to toxic factors or
chemotherapy, viral infections, chronic autoimmune conditions). Prob-
lems are most commonly encountered in cases of low grade MDS in
which only unilineage dysplasia and no increase in blasts are
observed. Cytogenetic abnormalities that are found only in a
proportion of MDS cases are helful in confirming a suspected diagno-
sis of MDS and yield prognostic information. Preliminary evidence has
also shown a potential role for flow cytometric immunophenotyping in
MDS cases. The value of bone marrow biopsy (BMB) in this group of
disorders is generally well established. MDS is usually associated with*Denotes that the author is the presenting author.
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characteristic topographic alterations, among which an important
finding is the presence of abnormally localized immature myeloid pre-
cursors (ALIP) in the central marrow cavities. ALIP positivity is mainly
present in the aggressive MDS subtypes and is associated with poor
prognosis. Presence of ALIP, however, is not unique to MDS and has
been reported in reactive hematologic conditions. Immunohistochem-
istry (IHC) can be used to increase the diagnostic accuracy of BMB.
Both an increase in the percentage of CD34 positive cells and a ten-
dency of positive cells to form aggregates have been shown to be a
reliable predictor of leukemic transformation and of poor survival in
MDS cases, irrespective of their subtype. IHC can be used to confirm
the presence of dysmegakaryopoiesis in MDS by identifying microme-
gakaryocytes and other abnormal forms and by showing anomalous
antigenic expression in these cells. BMB analysis is especially impor-
tant in three subsets of MDS: MDS with hypocellular marrow (MDS-h);
MDS with fibrosis (MDS-f), and therapy-related MDS (TR-MDS). The
presence of fatty changes and/or reticulin fibrosis in the BM of these
patients, by causing hemodilution and poorly cellular aspirates, can
make the disease characterization of BM smears very difficult or
impossible and prevent adequate cytogenetics. IHC with antibody
reactive with precursor cells and vascular endothelia can be helpful in
distinguishing MDS-h from aplastic anemia and MDS-f from chronic
idiopathic myelofibrosis, respectively. IHC for p53 protein can help in
identifying cases of TR-MDS. IHC with endothelium markers allows
assessment of microvessel density in MDS. Preliminary results have
suggested a correlation between increased angiogenesis, aggressive
MDS subtypes, and rate of progression to acute leukemia.

005 CLINICOPATHOLOGIC CORRELATIONS IN
MYELODYSPLASTIC SYNDROMES

A Tichelli. Hematology, University Hospitals, Basel, Switzerland

Myelodysplastic syndromes (MDS) represent a large spectrum of
clonal disorders characterized by peripheral cytopenia and an
increased risk of transformation in acute myeloid leukemia (AML). The
natural history of the MDS ranges from rather indolent forms of
disease to diseases with a rapid evolution either to AML or severe
pancytopenia. For optimal treatment decision, understanding of the
pathophysiologic mechanism as well as knowledge of prognostic fac-
tors are mandatory. Part of the clinical manifestation of the MDS is due
to the clonal stem cell disorder, leading to a progressive
de-differentiation of myeloid lineage and ultimately unregulated blast
proliferation. However, immunological mechanisms in the microenvi-
ronment contribute to the pancytopenia. The MDS transformed stem
cell induces antigenic changes leading to an autoimmune T-cell
response directed against the marrow. Both MDS and normal marrow
cells are inhibited by cytotoxic T-cells causing various degrees of mar-
row failure. MDS cells may be more resistant to this immune attack
and therefore have a selective growth advantage. The persistent auto-
immune response results in overproduction of pro-apoptotic cytokines,
which may contribute to dysplasia and ineffective hemopoiesis. In
addition, the production of vascular endothelial growth factor by the
MDS cells may stimulate angiogenesis, which could favor disease pro-
gression. Based on this knowledge, the following treatment options
are offered to the patient. Allogeneic stem cell transplantation, which
is the only curative treatment, should be applied in younger patients
with a matched donor. Transplantation replaces the abnormal clonal
stem cell and its consequent microenvironment defects with healthy
marrow. The outcome is dependent on the stage of the disease, the
age of the patient and the type of donor. For patients where transplan-
tation is not available, the treatment strategy depends on the prognos-
tic factors. Patients with predominantly cytopenic features might profit
from immune modulators such as ATG, Cyclosporine or thalidomide,
or the use of cytokines. In contrast, patients with primarily leukemic
progression (high blast counts; cytogenetic anomalies) should be
treated with intensive chemotherapy with or without autologous stem
cell transplantation.

006 THE DIFFERENTIAL DIAGNOSIS OF EOSINOPHILIA

BJ Bain. Department of Haematology, Imperial College Faculty of
Medicine, London

Often the clinical history makes the cause of eosinophilia readily evi-
dent. When this is not so, elucidating the cause can be difficult. It may
require not only a detailed history (including a travel history and
details of drug exposure), but also serology and other specific tests for

various parasitic infections, examination of the peripheral blood film,
bone marrow aspirate cytology, histology of a trephine biopsy speci-
men or other tissue biopsy, and cytogenetic, molecular genetic and
immunophenotypic analysis. Even with the application of all these
diagnostic modalities the cause may remain obscure. If the
eosinophilia persists for 6 months, causes tissue damage and remains
unexplained despite full investigation the designation “idiopathic
hypereosinophilic syndrome” is arbitrarily applied. Some such
patients actually represent chronic eosinophilic leukaemia but only the
subsequent progress of the disease reveals this to be so. When eosi-
nophilia is not readily explained, the diagnoses that the pathologist
must consider include an occult T-cell lymphoma, systemic mastocyto-
sis and eosinophilic leukaemia. A bone marrow aspirate and trephine
biopsy may reveal a lymphoma or an increase of blasts cells, the lat-
ter leading to a diagnosis of eosinophilic leukaemia. A trephine
biopsy and, less often, a bone marrow aspirate may reveal systemic
mastocytosis. However, immunophenotyping and T-cell receptor
analysis may reveal a clonal proliferation of T lymphocytes, even
when there is no overt cytological or histological evidence of a
lymphoma. Similarly, cytogenetic analysis may provide evidence of
eosinophilic leukaemia even in patients with no increase of blast cells.
Cytogenetic analysis is of considerable importance for the diagnosis
of several uncommon cytogenetically definable subtypes of chronic
eosinophilic leukaemia, the diagnosis of which has prognostic and
therapeutic importance. Patients with t(8;13)(p11;q12) and variant
translocations have such a poor prognosis that stem cell transplanta-
tion is generally indicated whereas those with t(5;12)(q33;p13) may
respond to imatinib mesylate.

007 PROGNOSTIC FACTORS IN PH-NEGATIVE CHRONIC
MYELO-PROLIFERATIVE DISORDERS: A
CLINICOPATHOLOGICAL STUDY ON 1034 PATIENTS

*HM Kvasnicka, J Thiele. Institute of Pathology, University of Cologne,
Germany

Background: A wealth of data has accumulated in recent years about
the considerable heterogeneity of survival patterns in Ph-negative
MPDs applying univariate and multivariate evaluation methods to
identify independent prognostic features. However, this large body of
prognostic data has been partly obscured by ill-defined series with dif-
ferent diagnostic criteria.

Patients and Methods: A total of 1,034 patients with a clinically
as well as histological established diagnosis of idiopathic myelofibro-
sis (IMF, n=676), polycythemia vera (PV, n=218) and essential throm-
bocythemia (ET, n=140) were enrolled in this observational study with
a mean follow-up period of 6.2 years. Contrasting with other studies,
the full spectrum of disease stages of IMF was included, starting from
early, prefibrotic cases to advanced full-blown stages. In extension of
the PVSG criteria for ET, diagnosis of this subtype was performed
according to the new WHO criteria.

Results: Regarding the three considered subtypes of MPDs, a
disease-specific loss of life expectancy ranging from 8% to 38% could
be calculated. Impact of disease was significantly higher in elderly
patients, especially in IMF and PV. However, the ET group reveals no
relevant reduction of life expectancy. Early prefibrotic stages of IMF
showed a more favorable outcome than advanced stages of disease.
On the other hand, in ET and PV features of bone marrow histology
did not contribute to the patient’s prognosis. Multivariate risk stratifica-
tion revealed age, degree of anemia, leukocytes and platelet counts
as the most important parameters in IMF. Risk classification of PV
included age at diagnosis, liver size and also leukocyte counts as
important clinical predictors. Prognosis of ET was only influenced by
the occurrence of thromboembolic and hemorrhagic episodes.

Conclusions: Our results are in keeping with the assumption that
hematological features signaling bone marrow insufficiency have a
prodigious impact on survival in IMF and PV. Generalization of
disease indicated by myeloid metaplasia can occur at every stage,
even in so-called hypercellular phases of IMF. On the other hand, risk
status of ET patients depends mainly on secondary complications of
disease.

008 TUMORS OF HISTIOCYTES AND ACCESSORY
DENDRITIC CELLS. A PROPOSED CLASSIFICATION
FROM THE INTERNATIONAL LYMPHOMA STUDY
GROUP (ILSG)

SA Pileri, TM Grogan1, on behalf of ILSG Department of Pathology, Bolo-
gna University, Italy; 1Arizona University, Tucson, Arizona, USA

Background: Neoplasms of histiocytes and putative immune
accessory cells (dendritic cells) are rare, and co-operative studies

A2 EAHP abstracts

www.jclinpath.com



based on large series of cases are lacking. The ILSG collected and
reviewed 61 of these tumours.

Results: Four major groups were defined based primarily on immu-
nophenotype: these were further refined by histologic and electron-
microscopic examination. Eighteen neoplasms were CD68+,
lysozyme+, S-100 protein+/−, CD45+/−, CD1a−, and FDC antigen−,
consistent with histiocytic tumors (HT); all were composed of large,
polygonal cells with moderate cellular pleomorphism. Three were
nodal, 2 nodal and extranodal, 10 extranodal, and 3 systemic. The
mean age of the patients was 43.6 years (6 months to 74 years); of
12 patients with follow-up, only 3 were disease-free and 7 were dead
of disease. Twenty-six cases were CD1a+, S-100 protein+, CD68+/−,
lysozyme+/−, CD45+/−, and FDC antigen−; all had morphologic features
consistent with Langerhans cell tumors (LCT), with convoluted nuclear
membranes and abundant, pale cytoplasm, and 8/11 cases with EM
had Birbeck granules. Eleven cases had little or no nuclear atypia
(LCT.A/typical); six had conspicuous nucleoli, more cellular pleomor-
phism, and higher mitotic activity (LCT.B/atypical); nine had large,
pleomorphic cells with frankly malignant cytologic features (LCT.C/LC
sarcoma). All 3 types had a broad age range and included children.
However, the mean age of patients with LCT.A, B and C differed,
being 11.2 years (2 days to 62 years), 29.8 years (2–72 years) and
40.1 years (10–72 years), respectively, as did the incidence of stages
C and D (50% in LCT.A, 83% in LCT.B, and 89% in LCT.C). In all the
3 groups, extranodal and systemic presentations were frequent, while
the purely nodal ones were rare (1/11, 0/6, and 2/9, respectively).
Four of 8 LCT.C patients with follow-up available died of their disease;
among patients with LCT.A and B only 4/13 died: one of a metastatic
adenocarcinoma and 3 of disseminated disease: the latter had LCT.A,
but with the typical presentation of Letterer-Siwe disease. Seventeen
cases lacked CD1a and showed variable expression of CD68 and
S-100 protein. All 17 cases were composed predominantly of spindle
and fusiform cells, with a whorled or storiform pattern and an admix-
ture of lymphocytes. On the basis of the immunohistochemical and
ultrastructural findings, they were further subdivided into two groups.
Thirteen cases were regarded as follicular dendritic cell tumors
(FDCT)/sarcomas, since they all expressed FDC-associated antigens
and 8/9 with EM had desmosomes. Four were considered as putative
interdigitating dendritic cell tumors (IDCT)/sarcomas, as they lacked
FDC antigens, were S-100 protein+, and on EM (performed in two
cases) showed complex interdigitating cellular junctions. All FDCT
patients were adults (mean 58.6 years, range 40–90) with nodal (6),
extranodal (6) or systemic (1) disease; 7/11 subjects with follow-up
were disease-free; 3/11 were alive with disease and 1 was dead of
disease. IDCT patients were also adults (mean 72 years, range
60–83) with usual nodal involvement; both the individuals with
follow-up available were alive and in complete remission.

Conclusions: Neoplasms of histiocytes and accessory cells can be
divided into four main groups, using a combination of immunopheno-
type, light and electron microscopy: histiocytic tumors, Langerhans cell
tumors, follicular dendritic cell tumors, and interdigitating dendritic cell
tumors. Histiocytic tumors appear to be highly malignant, while
dendritic cell tumors appear to be more indolent, although they may
recur or cause death.

009 ESSENTIAL THROMBOCYTHEMIA WITH RINGED
SIDEROBLASTS: A HETEROGENEOUS SPECTRUM OF
DISEASES, BUT NOT A DISTINCT ENTITY

*A Schmitt-Gräff, J Thiele1, I Zuk, HM Kvasnicka1. Institute of Pathology,
University of Freiburg, Germany; 1Institute of Pathology, University of
Cologne, Germany

Background: According to the WHO-classification essential thrombo-
cythemia with ringed sideroblasts (ET/RS) still remains an ambiguous
category which may be considered as myelodysplastic/
myeloproliferative disease, unclassifiable.

Purpose: Because until now only case reports or very small series
of patients were described we performed a retrospective evaluation of
38 patients with the diagnosis of ET/RS and >15% ringed sideroblats
on smears and bone marrow biopsies.

Results: Based on cytological and histological bone marrow find-
ings three different patterns could be determined which were
associated with disparate clinical features and in particular prognosis.
Group I included six patients who were consistent with ET, group II
comprised 21 patients revealing findings of prefibrotic and early
fibrotic chronic idiopathic myelofibrosis (CIMF) and 11 patients
(group III) with myelodysplastic syndromes (MDS). Follow-up studies
revealed that no patient with ET showed a fiber increase but 8 CIMF
patients developed overt myelofibrosis and 4 of the MDS group
evolved into AML. In comparision with a control group of 40 patients

with (true) ET prognosis was significantly different by displaying a
median survival of 100 months (true ET 170 months).

Conclusion: Ringed sideroblasts are not a pathognomic feature of
MDS, but probably indicate a disturbance in iron metabolism in a
variety of disorders. For this reason, a more accurate classification of
so-called ET/RS is warranted by evaluation of smears and in particu-
lar bone marrow biopsies. By following the WHO-criteria these
patients belong to either ET, CIMF or MDS and show a significantly
different survival pattern.

010 EXPRESSION OF FIBROGENIC CYTOKINES IN BONE
MARROW CELLS FROM CHRONIC
MYELOPROLIFERATIVE DISEASES

*O Bock, J Schlué, D Reising, H Kreipe. Institute of Pathology,
Medizinische Hochschule Hannover, Carl-Neuberg-Strasse 1, 30625 Han-
nover, Germany

Chronic myeloproliferative diseases (CMPD) comprise heterogenous
stem cell diseases that differ in their potential to evolve to blast crisis
or development of bone marrow fibrosis. In order to elucidate whether
the different entities vary in the production of fibrogenic factors, bone
marrow cells of CMPD patients from either total trephines or
laser-microdissected cell populations were analyzed for the mRNA
expression of basic fibroblast growth factor (bFGF) and transforming
growth factor beta-1 (TGFbeta-1) using quantitative real-time PCR.
mRNA levels of fibrogenic factors in CMPD were correlated with the
expression in total bone marrow cells of reactive bone marrow
trephines. Using immunocytochemistry, the distribution of fibrogenic
factors was correlated with the molecular levels in CMPD and reactive
bone marrow. For bFGF, highest levels of transcript were found in
idiopathic myelofibrosis with demonstrable fiber increase and in
essential thrombocythemia. Cases of polycythemia vera and
idiopathic myelofibrosis in the cellular phase exhibited lower
transcript levels, but significantly higher levels than reactive bone mar-
row. Compared with other CMPD and reactive bone marrow, cases
with chronic myeloid leukemia exhibited the lowest level of bFGF. In
contrast, the chronic myeloid leukemia exhibited significant higher
levels of TGFbeta-1, compared with other CMPD entities and the reac-
tive bone marrow. In total bone marrow cells of patients with essential
thrombocythemia, the lowest levels of TGFbeta-1 were found. Cellular
phase of idiopathic myelofibrosis differed from essential thrombo-
cythemia in an enhanced expression of both cytokine mRNAs, bFGF
as well as TGFbeta-1. In laser-microdissected megakaryocytes, highest
levels of bFGF were found in idiopathic myelofibrosis. Taken together,
quantification of fibrogenic cytokine transcripts gives new insights into
the pathogenesis of fibrosing CMPD and can contribute to a more
accurate subtyping.

011 LAT (LINKER FOR ACTIVATION OF T CELLS): A USEFUL
MARKER FOR MEGAKARYOCYTE EVALUATION ON
BONE MARROW BIOPSIES

*M Ungari, W Pellegrini, E Borlenghi, D Marocolo, C Agazzi, F Facchetti.
Departments of Pathology and Hematology, University of Brescia, Spedali
Civili, Brescia, Italy

Immunohistochemistry improves the evaluation of bone marrow biop-
sies (BMB); in particular, detection of atypical megakaryocytes (MKS)
in myelodysplastic syndromes (MDS), chronic myeloproliferative disor-
ders (CMPD) and acute leukemias is facilitated by anti-MKS markers
such as von Willebrand Factor (vWF) and CD61, the former being
considered the most reliable (Am J Clin Pathol 2000;113:506).
Recently, LAT (linker for activation of T cells), a molecule involved in
T-cell activation and platelet aggregation, was found to stain MKS and
platelets on tissue sections (Am J Pathol 1999;154:1037). We
compared vWF and LAT immunoreactivity on MKS in 60 BMB, includ-
ing normal controls (NC; 12), MDS (18), CMPD (21) and acute meg-
akaryoblastic leukemia (AMKSL; 9). Immunostaining was performed
on paraffin sections with polyclonal antibodies anti-vWF and LAT;
immunoreactivity was evaluated by counting positive MKS in 10 cellu-
lar HPF and values compared using the Student’s t-test. In all cases, no
significant differences were noticed between the mean values of
vWF+/LAT+ MKS (NC: 44,50/47,00; MDS: 115,22/114,61;
CMPD: 139,71/148,62; AMKSL: 379,89/529,44). However, in 20
cases (5 NC; 5 MDS; 6 CMPD; 4 AMKSL) the number of LAT+ MKS
was at least 30% higher than vWF+ MKS, while in 3 cases the oppo-
site was found. In 2 AMKSL cases, LAT identified very numerous MKS,
but vWF was practically negative; furthermore, in 5 AMKSL cases LAT
labelled MKS much stronger than vWF, whereas in most BMB the
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immunoreactivity was quite similar. LAT and vWF are good immuno-
histochemical markers for MKS in normal and pathological conditions;
however, LAT seems to identify a higher number of MKS in most cases
and, particularly, in AMKSL; this might be related to an altered func-
tional status of neoplastic MKS in this condition. We would
recommend the use of LAT in the study of BMB in cases of hematopoi-
etic disorders.

012 LEUKEMIC CELLS OF ADULT T-CELL LEUKEMIA/
LYMPHOMA (ATLL) EXPRESS HTLV-1 TAX PROTEIN IN
THEIR ENTERING RE-PROLIFERATION

*K Hasui, A Utsunomiya1, XS Jia2, T Hayata3, F Murata, E Sato. Kagoshima
University, Kagoshima, Japan; 1Imamura Bun-in Hospital, Kagoshima,
Japan; 2China Medical University, Shenyang, China; 3Kagoshima
Women’s Junior College, Kagoshima, Japan

ATLL is a human T cell leukemia virus (HTLV-1)-related T-cell neoplasm.
It has been clarified that HTLV-1 Tax protein (Tax) plays a role in ATLL-
oncogenesis. But leukemic cells of ATLL have been found not to
express Tax. We succeeded in detecting Tax protein in lymphoma
cells in many cases of ATLL by means of modified ImmunoMax
employing anti-Tax rat monoclonal antibody supplied by Prof. Tanaka
Y (Ryukyu University, Okinawa, Japan). This study investigated
whether ATLL leukemic cells expressed Tax or not, by means of the
modified ImmunoMax applied to paraffin-embedded tissue sections of
naturally sedimented and coagulated peripheral blood (peripheral
blood tissue specimen: PBTS) including leukemic cells in five cases of
acute type and four cases of chronic type ATLL. Immunological pheno-
type of leukemia ATLL cells and the other blood cells could be labeled
in the sections of the PBTS. Labeling proliferating cells in the leukemic
cells in the PBTS sections by anti-Ki-67 antigen antibody, there were
cases with high and low rates of proliferating cells. In the both the
acute and chronic type of ATLL, the expression of Tax in the leukemic
cells paralleled the proliferation of ATLL leukemic cells. Consequently,
it was suggested that ATLL leukemic cells expressed Tax when prolifer-
ating. PBTS is thought to be a new material for hematopathology,
because the re-proliferation capacity of leukemic cells could be evalu-
ated by Ki-67 labeling in the PBTS.

013 DIFFUSE PATTERN OF BONE MARROW INVOLVEMENT
IN SPLENIC MARGINAL ZONE LYMPHOMA

*H Abd El, M Hassan1, M Taha2. Pathology Dept, Faculty of Medicine,
Suez Canal University, Ismailia, Egypt; 1Central Laboratory, Maadi Armed
Forces, Cairo, Egypt; 2Head Central Laboratory, Maadi Armed Forces,
Cairo, Egypt

A 52 year old male patient presented with severe anemia and
splenomegaly. Bone marrow aspirate showed atypical lymphoid cells.
The marrow trephine biopsy revealed a diffuse interstitial infiltrate
formed of medium sized cells with rounded slightly irregular nuclei
and abundant cytoplasm, a pattern identical to a hairy cell leukemia
(HCL) infiltrate. There were no intra-sinusoidal lymphoid cells.
Immunostaining highlighted the B cell nature of the cells, CD20+,
CD79a+. HBA44 and CD103 were negative as well as CD5, CD23
and cyclin D1. Peripheral blood examination showed the presence of
villous lymphocytes. This report describes an unusual case of diffuse
pattern of infiltration of the bone marrow in splenic marginal zone
lymphoma (SMZL) and emphasises the importance of complete clinical
and laboratory data in the differential diagnosis between HCL and
SMZL.

014 PATTERNS OF MINIMAL RESIDUAL DISEASE IN BONE
MARROW BIOPSIES AFTER 2CDA FOR HAIRY CELL
LEUKEMIA USING IMMUNOHISTOCHEMISTRY

Swiss group for clinical cancer research (SAKK); P Mhawech, M
Oberholzer1, S Aschenafi2, AS Baur3, M Kurrer4, A Von Rohr5, S-F
Hsu-Schmitz6, B Wagner2, F Delacretaz3, N Hurwitz1. Institute of Pathology,
University of Geneva, Switzerland; 1Institute of Pathology, University of
Basel, Switzerland; 2Institute of Pathology, University of Luzern,
Switzerland; 3Institute of Pathology, University of Lausanne, Switzerland;
4Institute of Pathology, University of Zürich, Switzerland; 5Institute of Patho-
logy, University of Hirslanden Onkozentrum; Switzerland; 6Coordination
Center of the SAKK, Switzerland

Background: Immunohistochemistry (IHC) is an accepted method to
detect minimal residual disease (MRD) in hairy cell leukemia (HCL)

after treatment. No correlation between level of MRD and outcome
has been attempted hitherto.

Purposes: (1) Finding a method for MRD quantification; (2)
comparing the reliability of IHC in detecting MRD with other methods;
(3) correlating the level of MRD with clinical data.

Methods: 107 follow-up bone marrow biopsies (BMB) from 18
patients (pt), 6,44 BMB/pt mean, were incubated with CD20 and
CD72. Morphologically unequivocal hairy cells (HC) CD20/CD72+/
mm2 were counted and expressed as % of nucleated cells (NC). The
mean follow-up was 47.16 month (m). Depending on % of HC, 3
groups of MRD were defined, I: <1%, II: 1–5%, III: >5%. Tumor loads
detected by IHC, flow cytometry (FC) and aspirate were compared.

Results: Group I (n=7): all pt were in complete remission (CR) at a
mean follow-up of 62 m. Group II (n=6): 3/6 were in CR at a mean of
62m, 2/6 had active disease (AD) at 34 and 39 m, 1/6 relapsed at
49 m. Group III (n=5), 3/5 had AD at a mean of 20 m, 2/5 relapsed
at 27 and 39m.

Conclusion: (1) IHC detected the highest tumor load in most cases.
(2) A correlation between the level of MRD detected by IHC could be
demonstrated. (3) The proposed classification into 3 groups may be
used for standardization of MRD and may be useful to identify patients
at risk for relapse. These results should be verified on a larger series.

015 MYELOID SARCOMA OR CHLOROMA OF THE
INTESTINE AND THE TESTES

A Janssens, P De Paepe1, J Philippé2, F Offner, L Noens. Department of
Hematology, 1Department of Pathology, and 2Laboratory of Hematology,
Ghent University, Belgium

Myeloid sarcoma (MS) or chloroma is a tumor mass of myeloblasts or
myeloid precursors occurring in an extramedullary site. It occurs in
patients with acute myeloid leukemia (AML), chronic myeloprolifera-
tive disorders or myelodysplasia in transformation. Chloromas are
most frequently seen at the time of diagnosis of the bone marrow dis-
order or at relapse. When the tumor mass precedes the myeloid dis-
ease the diagnosis may be difficult.

Case 1: A 51 year old male was admitted with symptoms of small
bowel obstruction. Laparotomy revealed an infiltrative mass obstruct-
ing the jejunum. A partial enterectomy was performed. The diagnosis
of enteropathy-associated multifocal T-cell lymphoma was made. Stag-
ing showed no other nodal or extranodal invasion. The patient was
referred to our institution and treated with 6 cycles of CHOP
chemotherapy. Fourteen months after diagnosis, the patient presented
with abdominal pain and signs of subobstruction; a CT scan showed
diffuse thickening of the peritoneum. The cytological examination of
the biopsy imprints showed a blastic population with moderately
vacuolated basophilic cytoplasm and some azurophylic granules. The
granules showed positive for myeloperoxidase (MPO) and flow cyto-
metry confirmed the myeloblastic nature (CD34, CD13, CD45, DR
positive). Histology showed a diffuse proliferation of blastic cells with
a weak immunoreactivity for CD45 and MPO. There was no reactivity
for T-cell markers. The initial biopsy specimens were reviewed and
re-diagnosed as MS. No bone marrow or peripheral blood invasion
could be documented. The patient is currently treated according to an
AML protocol.

Case 2: A 71 year old male was admitted with a tumor of the tes-
tis. An orchidectomy was performed. The diagnosis of a T-cell
lymphoma was made. Staging showed no nodal or other extranodal
spread. CHOP chemotherapy was given for 6 cycles. A new retroperi-
toneal mass was seen at restaging. Biopsies taken during laparotomy
seemed to be infiltrated by the known T-cell lymphoma. At the same
time the diagnosis of an acute myeloid leukemia was made. The bone
marrow aspirate revealed 50% myeloblasts with some Auer rods and
the peripheral blood showed a leukocytosis of 24000/µl due to 86%
myeloblasts. The patient was referred to our institution with the diag-
nosis of a chemotherapy-induced AML. Review of the initial biopsies of
the testis showed blastic cells positive for MPO, CD68, CLA and
negative for B- and T-cell markers. Re-diagnosis of MS was made.
Therapy was started according to an AML protocol.

Conclusion: Myeloid sarcoma or chloroma can precede the diag-
nosis of the hematological disorder by several months. Although any
extramedullary tissue can be invaded, infiltration of the intestine and
the testes especially by granulocytic precursors is infrequent. In these
cases an erroneous diagnosis of lymphoma is often made. Therefore
histological examination of adequately fixed material and cytological
morphology together with histochemistry and cytochemistry and flow
cytometry are necessary to diagnose this rare entity.
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016 ERYTHROID CHANGES IN BONE MARROW TREPHINES
IN HAIRY CELL LEUKAEMIA

PW Johnston, C Roberts, RJ Thomson, SMTW Maung. Dept of Pathology,
Aberdeen Royal Infirmary, Foresterhill, Aberdeen, UK

Infiltration of the marrow in hairy cell leukaemia (HCL) can be associ-
ated with erythroid changes that attract comment but little attention.
This study set out to look for disordered erythroid growth and
hyperplasia in HCL. We examined retrospectively pre-treatment bone
marrow trephine biopsies from 12 patients with HCL. We compared
them with biopsies from age and gender matched controls. Biopsies
were stained with H&E, Giemsa and reticulin, glycophorin A and C
and CD20 (n=8 for immunocytochemistry and quantification). Clinical
and laboratory data were reviewed. Sections were quantified using a
systematic random point counting method to produce relative volumes
(RV) of tissue components. Group data were expressed as medians
and compared using a Mann Whitney-U test (significance was
p <0.02 to take account of repeated tests).

HCL patients were anaemic at diagnosis (haemaglobin (Hb)
97 g/l, control 129 g/l; p=0.0072). The cellularity of HCL trephines
was increased (RV cells 61%, control 33%; p<0.02). Red cell
dyshaemopoiesis was present in all assessed HCL trephines and
absent from controls. For glycophorin A the control RV was 3.7% and
for glycophorin C 6.1%. Five of the 8 HCL trephines showed an RV of
glycophorin A staining greater than the control group and 2 of these
also showed increased RV of glycophorin C positive cells. CD 20
staining supported the presence of substantial numbers of hairy cells in
the HCL group. Reticulin staining was increased in the HCL group.

This preliminary study indicates that all our cases of HCL show
anaemia and dyshaemopoiesis at diagnosis. Quantification of glyco-
phorin staining suggests the majority of HCL trephines show erythroid
hypoplasia and a smaller group exhibit hyperplasia. In conclusion,
these observations may relate to a genuine increase in erythroid vol-
ume in HCL. Alternatively, the findings may indicate abnormal aggre-
gation of erythroid cells in HCL detected as increased relative volumes
in these biopsies.

017 DISCORDANT BONE MARROW INVOLVEMENT IN
DIFFUSE LARGE B-CELL LYMPHOMA: MOLECULAR
ANALYSIS OF MICRODISSECTED BONE MARROW
INFILTATES REVEALS A HETEROGENEOUS GROUP OF
DISORDERS

M Kremer, M Spitzer, S Mandl-Weber, K Stecker, L Quintanilla-Martinez1,
F Fend. Institute of Pathology, Technical University, Munich, Germany;
1Institute of Pathology, GSF, Neuherberg, Germany

Background: Discordant morphology between lymph node (LN) and
bone marrow (BM) infiltrates occurs in up to 30% of patients with dif-
fuse large B-cell lymphoma. Patients with small cell infiltrates in the BM
show a prognosis similar to patients without BM involvement. Molecu-
lar data concerning the relationship between the two populations are
sparse. The aim of this study was to determine whether the compara-
tive analysis of immunglobulin gene (IgH) and bcl-2 rearrangements of
LN biopsies and microdissected BM infiltrates could elucidate the
clonal relationship of discordant lymphoma manifestations.

Design: Twenty-one cases of high grade B cell non-Hodgkin’s
lymphoma (B-NHL) with morphologically discordant BM infiltrates
were analyzed. Immunhistochemistry was performed on paraffin sec-
tions using: CD3, CD10, CD20, BCL-2, BCL-6, p53 and MIB1. The
presence of clonal IgH gene and bcl-2 rearrangements was
investigated by PCR in LN and microdissected BM specimens.
Adequate monoclonal and polyclonal control tissues were included.

Results: In 18 of 21 cases the morphology was suspicious of a
malignant infiltrate (paratrabecular infiltrate, monomorphous B-cell
infitrate), whereas in 3/21 cases the morphology was compatible
with a benign lymphoid infiltrate. In 8 of the 18 cases (44%) with sus-
picious morphology, clonal identity of LN and BM infiltrate was con-
firmed by IgH and/or bcl-2 PCR. In two cases (11%) divergent clones
proven by sequence analysis were identified. In 4/18 cases (22%),
rearrangement analysis of the BM samples revealed a reproducible
polyclonal pattern despite the suspicious morphology and the
presence of a clonal band in the parallel LN biopsies. The remaining
4 cases were technically uninterpretable. In the three cases with mor-
phologically benign lymphoid infiltrates, a polyclonal pattern was
always identified in the BM.

Conclusions: Discordant BM infiltrates in patients with high grade
B-NHL represent a heterogeneous group. Although they frequently are
a manifestation of the primary nodal lymphoma, they may also repre-
sent a second, unrelated neoplasm. The reason(s) for the reproducible

polyclonality of the BM infiltrates in the 4 cases with suspicious
morphology remains to be clarified.

018 DYNAMICS OF CD34+ PROGENITOR CELLS
FOLLOWING ALLOGENEIC BONE MARROW
TRANSPLANTATION IN PH1+CML

*HM Kvasnicka, J Thiele, DW Beelen1, UW Schaefer1. Institute of
Pathology, University of Cologne, Cologne, Germany; 1Department of
Bone Marrow Transplantation, University of Essen, Essen, Germany

Background: Following bone marrow transplantation in Ph1+ chronic
myeloid leukemia (CML) reconstitution of hematopoiesis confirmed by
the normalization of blood parameters and cellularity includes a hom-
ing into an appropriate microenvironment with expansion of CD34+

progenitor cells and their differentiation into mature elements.
Patients/Methods: A retrospective immunohistological and mor-

phometric study was performed on bone marrow trephine (BM) biop-
sies derived from 113 patients with Ph1+-CML before and at
standardized intervals following allogeneic transplantation (BMT) with
full unmanipulated BM specimens. We investigated the numbers of
CD34+ progenitor cells and determined their dynamics during the
posttransplant period. Moreover, we tried to correlate their number
with corresponding changes in the amount of nucleated erythroid pre-
cursors and megakaryocytes including prokaryoblasts and megakaryo-
blasts and the fiber content.

Results: Monitoring the quantity of these precursors after BMT
revealed a very rapid recovery in comparison to a control group.
However, a more detailed evaluation showed that at day 22 ±6 a
higher number of progenitor cells was significantly associated with an
earlier independence for platelet transfusion and also with a more
pronounced growth of erythro- and megakaryopoiesis including
precursor cells. Furthermore, a slight increase in the density of the
fibrous matrix (reticulin fibers) was present in these patients with a
more favorable engraftment. The latter feature sheds some light on the
complex pathomechanisms of homing and differentiation of progeni-
tors. In confirmation with in-vitro findings this phenomenon is depend-
ent on proper anchoring sites to the fibrous bone marrow stroma.
Finally, size of full BM graft exerted a distinctive influence on the
number of CD34+ precursors in the early posttransplant period.

Conclusion: The present study has validated a number of BM fea-
tures by focusing on the CD34+ progenitor cells and associated
hematopoietic reconstitution including reticulin fibers and precursor
cells of the erythroid and megakaryocyte lineage, which are not read-
ily evaluable by FACS analysis.

019 HETEROGENEOUS METHYLATION PATTERNS OF THE
P15INK4B GENE IN CHRONIC MYELOMONOCYTIC
LEUKAEMIA (CMML)

*U Lehmann, M Tessema, F Länger, H Kreipe. Institute of Pathology,
Medizinische Hochschule Hannover, D 30625 Hannover, Germany

Chronic myelomonocytic leukaemia (CMML) is a stem cell disorder of
the bone marrow with a high incidence of blast transformation, which
belongs to the category of myelodysplastic/myeloproliferative
diseases according to the new WHO classification.

For the myelodysplastic syndrome (MDS) an aberrant methylation of
the tumour suppressor gene p15INK4B has been shown. Concerning
CMML there are so far only very limited data available regarding the
epigenetic inactivation of this important cell cycle regulator.

Different methylation specific PCR (MSP) and genomic sequencing
protocols were employed for the analysis of the promoter methylation
of p15INK4B to establish a reliable methylation assay. The analysis of
genomic DNA extracted from formalin-fixed paraffin-embedded bone
marrow trephines from a series of CMML patients (n = 25) enabled a
direct comparison with the morphological features of the respective
biopsies and the clinical data.

It turned out that hypermethylation of the CpG-island in the
p15INK4B gene is a frequent event in CMML (88%). However the
methylation patterns in different patient samples are quite heterogene-
ous.

The functional consequences of the hypermethylation of the
p15INK4B gene concerning the gene expression were elucidated by
measuring mRNA transcript levels using quantitative real-time PCR
technology.

The analysis of aberrant methylation was performed to determine its
discriminatory value regarding CMML and other hyperproliferative
bone marrow changes as well as its predictive power regarding the
occurrence of blast crisis. The methylation incidences and patterns
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were studied in comparison to normal bone marrow biopsies and tre-
phines displaying reactive changes as well as to chronic myelogenous
leukemia (CML) samples.

020 BONE MARROW MORPHOLOGY IN CML PATIENTS
DURING TREATMENT WITH STI571 (GLIVEC′):
EVIDENCE OF COMPLETE MORPHOLOGICAL
REMISSION AND CORRELATION TO HEMATOLOGIC
AND CYTOGENETIC RESPONSE

*A Lugli, M Ebnöther1, A Tichelli1, A Gratwohl1, A Zimpfer, S Cogliatti2, M
Linn3, S Dirnhofer. Departments of Pathology and 1Hematology, University
of Basel, Switzerland; 2Department of Pathology, Kantonsspital St Gallen,
Switzerland; 3Novartis Pharma Schweiz AG, Bern, Switzerland

Background: The recently developed STI571 (Glivec′, Novartis) has
been shown to be an effective treatment for chronic myelogenous
leukemia (CML), but there is little information about bone marrow mor-
phology under STI571 treatment.

Purpose: The aim of our study was to analyze morphologically and
cytogenetically bone marrow biopsies and aspirates of 31 CML
patients before and during treatment (week 13 and 25) with STI571.

Results: At week 13, normocellularity or hypocellularity was
observed in 92% of patients in chronic phase (group 1) and in 64% of
patients in accelerated phase/blast crisis (group 2). The M:E-ratio and
the megakaryocyte number was markedly reduced in both groups
(78% and 57%, respectively). “CML-megakaryocytes” could still be
found in 39% of all patients. Cytomorphologically, pseudo-Gaucher
cells were found in 11% in both groups. In group 1, cytogenetic
response occurred in 7 patients (2 complete (CR), 3 major (MR), 1
minor (mR) and 1 minimal response (minR)) and in group 2 in 4
patients (3 CR and 1 minR). At week 25, 88% of group 2 patients
showed a normalization of cellularity. The M:E-ratio was now reduced
in 86% and the megakaryocyte number in 57% of all patients. The
presence of “CML-megakaryocytes” increased in both groups.
Pseudo-Gaucher cells were observed in 17% in group 2 and in no
patients in group 1. Cytogenetic response occurred in 7 patients in
group 1 (4 CR, 1 MR, 1mR and 1 minR) and in 2 patients in group 2
(2 CR).

Conclusions: STI571 induces a complete morphological remission
in the majority of CML patients. The only morphologic evidence for
biological persistence of the disease are “CML-megakaryocytes”
and/or pseudo-Gaucher cells. Only 17% of patients show no morpho-
logical response.

21 A NEW ANTI-HEMOGLOBIN F (HBF) ANTIBODY
AGAINST SYNTHETIC PEPTIDES FOR THE DETECTION OF
F-CELL PRECURSORS (F-BLASTS) IN BONE MARROW
AND ITS APPLICATION FOR MDS DIAGNOSIS

*M Ito. Department of Pathology, Nagoya University Hospital, Nagoya
466–8560, Japan

Aim: We generated a new polyclonal antibody specific to
hemoglobin F (HbF) and examined bone marrow materials to evaluate
the usefulness of HbF immunostaining for myelodysplastic syndrome
(MDS) diagnosis. We investigated an incidence of F-blasts of MDS
cases and relationship between F-blast/F-cell (Fb/Fc) ratio and apop-
tosis.

Materials/Methods: Formalin fixed, paraffin embedded bone
marrow clot materials were used. HbF polyclonal antibody was gen-
erated by immunization of a rabbit with synthetic peptides of human

HbF. Specificity and reactivity were confirmed by ELISA and immuno-
histochemistry. Anti-CD34, single-stranded DNA (ssDNA), HbF, HbA
and glycophorin C were immunostained by using streptavidin biotin
method.

Results: ELISA confirmed that the antibody showed strong immuno-
reactivity to HbF without reaction to HbA. There were positive
reactions to fetal erythroblasts and to erythroblasts from patients with
MDS and erythroleukemia but no reactions to normal adult
erythroblasts. Marked increase of F-blasts in bone marrow was identi-
fied in 116 of 137 MDS patients, and F-cells were elevated in 54
cases. Among glycophorin C+ erythroblasts, mean proportions of
F-blasts in MDS were significantly higher than for non-MDS patients
with stress erythropoiesis, although there were no significant
differences in number of F-cells. HbF expression was relatively
predominant in immature erythroblasts or dysplastic erythroid precur-
sors. The apoptotic rate was significantly higher in the patients with
Fb/Fc ratio > 5.0 than with Fb/Fc ratio <1.0.

Conclusion: F-blasts are incapable of maturation to functional end-
stage F-cells presumably owing to apoptosis. The measurement of
F-blasts in bone marrow is needed for the exact evaluation of fetal-type
erythropoiesis in MDS. This new antibody will be a useful tool for
studying HbF synthesis and detecting F-blasts.

022 VLA AND SELECTIN ANTIGEN EXPRESSION IN ACUTE
MYELOGENOUS LEUKEMIA

D Praprotnik, P Kotylo, C Orschell-Traycoff, A Sarker, R Hromas, A Orazi.
Indiana University School of Medicine/Clarian Health Partners, Indianapo-
lis, IN, USA

Background: The leukocyte adhesion glycoproteins are important
regulators of cellular interactions with the extracellular matrix
(endothelium, bone marrow stroma) and cell signaling. The clinical
significance and prognostic importance of adhesion receptor antigen
expression in leukemic blasts is unknown at this time.

Design: VLA (CD49d and CD49e) and selectin (CD62L) antigen
expression on blasts were evaluated using multiparameter flow
cytometry in 5 adults and 3 children with acute myelogenous leukemia
(AML), including M0, M1, M2, M4, M5 and mixed lineage leukemia
(MLL). We correlated these results with clinicopathologic data, includ-
ing peripheral blood white cell count (WBC), numbers of circulating
blasts, cytogenetics, extramedullary disease, remission status and
clinical outcome.

Results: The results are summarized in the table. The expression of
CD62L was low in 7/8 cases of AML and high in the case of one indi-
vidual with AML-M1 who died 2 months after diagnosis. The expres-
sion of CD49d was variable and did not show any correlation with the
peripheral blood white cell count and the number of circulating blasts.
A patient with AML-M0 with the lowest CD49d expression died 14
months after diagnosis. Three other patients with higher CD49d
achieved complete remission, two of whom are alive without disease.

CD49e expression was variable and showed no correlation with
peripheral white counts, remission status, or circulating blast number.

Conclusion: This pilot study of AML showed variable expression of
CD62L, CD49d and CD49e antigens on leukemic blasts. Limited
follow-up precludes definitive correlation with clinical outcome at this
time. Long-term studies and functional studies of adhesion molecules
may elucidate a possible role for these antigens in the biologic behav-
ior of leukemic cells.

Abstract 22 Summary of clinicopathological data and expression of CD49d, CD49e, and CD62L

AML FAB type WBC (×109/l)
Circulating
blasts (%)

Extramedullary
disease

Complete
remission

CD62L
expression (%)

CD49d
expression (%)

CD49e
expression (%)

M0 90 8 No No 1 1 18
M1 21 92 No N/A 1 31 81
M1 175 96 No No 61 94 69
M2 1 0 No No 1 72 75
M4 9 41 No Yes 1 78 55
M4 88 20 Yes N/A 1 86 65
M5 74 10 Yes Yes 1 88 86
MLL 220 64 No Partial 6 88 93

AML, acute myelogenous leukemia; N/A, not available; WBC, white blood cell count.
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023 COMPARATIVE STUDY OF HISTOPATHOLOGICAL
FINDINGS IN CHRONIC EOSINOPHILIC LEUKEMIA
AND HYPEREOSINOPHILIC SYNDROME: A REPORT OF
THREE CASES

*G Petrusevska, L Cevreska1, S Stankovic1, R Jovanovic, B Georgievski1, A
Stojanovic1. Institute of Pathology, Skopje; 1Clinic for Hematology, Skopje

Chronic eosinophilic leukemia (HES) is a rare myeloproliferative
disease difficult to distinguish from hypereosinophilic syndrome (HES).
In this comparative study, we present two cases of CEL and one case
of HES. Clinical histories and histopathological analysis of paraffin
embedded bone marrow tissue and buffy coat specimens were used
for this report.

Paraffin sections were stained with H&E, Giemsa, PAS and
reticulin, while semi-thin sections were stained with toluidine blue and
PASM-basic fuchsin. Patients diagnosed as CEL were 55 and
26-years-of-age males, admitted at the clinic for hematology with
symptoms of malaise and hepatosplenomegaly. Laboratory findings:
leucocytosis (22.6 × 109/l and 56.6 × 109/l, respectively), with eosi-
nophylic count of 39% and 46%, respectively. Bone marrow biopsies
showed increased cellularity with obliteration of the fatty space. There
was myeloid proliferation with increased number of eosinophilic
myelocytes and promyelocytes, dominating the microscopic field.
Erythropoesis and megakaryopoiesis were significantly depressed.
Slightly increased peritrabecular reticulin fibrosis was detected. Cyto-
genetic abnormality was found [[t(1q−, 9p+)]] in the first patient. The
third patient was 48-years-of-age old male with symptoms of pleural
effusion, and bilateral hilar shadows with cardiomegaly, and hepato-
splenomegaly. Leukocytosis (43 × 109/l) with 63% eosinophils was
found in peripheral blood analysis. The bone marrow was hypercellu-
lar due to huge eosinophilic proliferation with signs of maturation
(80%). Islands of erythropoiesis and solitary megakaryocytes, with no
reticulin fibrosis were found. Cytogenetic examination showed no
abnormalities. All patients were treated with Hydrea. An intriguing
fact is that all patients appeared at the same time last year. Follow up
for 6 months showed no clinical progression.

We conclude that morphological distinction between the two
entities can be made by the presence of maturation of eosinophilic
precursors in HES, and dysmaturation with increased immature
eosinophilic precursors in CEL.

024 THE MEGAKARYOCYTIC PATTERN OF EXPRESSION OF
C-MPL IN ESSENTIAL THROMBOCYTHEMIA
CORRELATES WITH THE THROMBOTIC RISK

F Pierconti, L Teofili1, N Maggiano, N Vianelli2, S Ascani2, S Pileri2, G
Leone1, V De Stefano1, LM Larocca. Istituti di Anatomia Patologica, Univer-
sità Cattolica del Sacro Cuore, Facoltà di Medicina e Chirurgia “Agostino
Gemelli”, Roma, Italy; 1Istituti di Ematologia, Università Cattolica del Sacro
Cuore, Facoltà di Medicina e Chirurgia “Agostino Gemelli”, Roma, Italy;
2Instituto di Ematologia “Seragnoli”, Università of Bologna, Bologna, Italy

Background: To investigate by immunohistochemistry the pattern of
megakaryocyte expression of c-mpl among patients with essential
thrombocythemia (ET) or with secondary thrombocytosis (ST).

Patients/Methods: We investigated by immunohistochemistry the
expression of c-mpl in bone marrow megakaryocytes of 88 patients
with ET, 6 patients ST, and 20 patients with lymphoma (as controls).
Both the pattern of expression and the staining intensity were consid-
ered.

Results: We identified two patterns of expression of c-mpl: a
uniform pattern and a heterogeneous one. The uniform pattern was
found in all the controls, in all the cases with ST and in 28 patients with
ET. In such subjects, the staining intensity was strong in the majority of
megakaryocytes (>80%). In contrast, in 60 patients with ET the c-mpl
expression was heterogeneous. Among them 18 (30%) suffered from
thrombosis at diagnosis, at significant variance with the patients
showing a uniform pattern (2 of 28, 7%; p = 0.026); in particular, the
over-representation of thrombotic complications in respect to the last
set of patients was found mainly among the individuals with a signifi-
cant percentage (10–40%) of weakly stained and/or c-mpl negative
megakaryocytes (heterogeneous-weak pattern) (13 of 30, 43%
p = 0.002). Accordingly, the presence of such a pattern was associ-
ated with a 6.1-fold increase in risk for thrombosis in comparison with
the patients with a c-mpl uniform pattern.

Conclusions: The presence of a heterogeneous c-mpl distribution
pattern in bone marrow megakaryocytes could be a useful diagnostic
criterion in the differential diagnosis of thrombocythosis. Furthermore,
the detection of a significant percentage of weakly stained and/or
c-mpl negative megakaryocytes can help to identify patients at higher
thrombotic risk.

025 ISOLATED BONE MARROW INVOLVEMENT IN HUMAN
IMMUNODEFICIENCY VIRUS-ASSOCIATED HODGKIN
LYMPHOMA

M Ponzoni, L Fumagalli1, G Rossi2, M Freschi, A Re2, MG Viganò1, M Gui-
doboni3, R Dolcetti3, RW McKenna4, *F Facchetti5. Department of
Pathology, Ospedale S. Raffaele, Italy; 1Department of Infectious Diseases,
Ospedale S. Raffaele; 2Department of Hematology, Spedali Civili, Univer-
sity of Brescia, Italy; 3Experimental Oncology 14, CRO, Aviano, Italy;
4Department of Pathology, University of Texas Southwestern Medical
Center, Dallas, USA; 5Department of Pathology, Spedali Civili, University
of Brescia, Italy

Background: Human immunodeficiency virus-associated Hodgkin
lymphoma (HIV-HL) frequently involves the bone marrow (BM) and is
usually associated with lymph node HL but occasionally is the only
apparent manifestation of disease. In the latter setting diagnosis can
be problematic.

Purpose: Six HIV-HL cases with BM as the only site of disease at
diagnosis are described.

Methods/Results: 22/42 HIV-HL patients (pts) had positive BM
involvement at diagnosis. From this group 16 pts were found to have
concomitant substantial histological, and/or clinical extramedullary
HL. In the remaining 6 pts BM was the only site of disease at diagno-
sis. In all 6 cases, BM biopsy (BMB) revealed obvious HL in either
nodules (4 cases) or diffuse infiltrates (2 cases). Reed-Sternberg cells
or variants were easily identified in all cases, morphologically and
immunophenotypically (CD3−, CD15+, CD20−, CD30+, CD45RB−,
ALK1−, and Oct2−). EBV was demonstrated by in situ hybrizidation in
3 of 3 cases studied. Spared BM tissue constantly showed fibrosis. All
pts were males presenting with fever and blood cytopenias, with a
median age of 35 years and a median CD4+ lymphocyte count of 70
cells/mm3. Total body CT scans and all other staging procedures were
negative. All pts were treated with chemotherapy. Median survival
was 4 months; longer survival was achieved in the pts who completed
chemotherapy regimens. Three subjects died shortly without the full
completion of chemotherapy, two from HL: two of them underwent
autopsy and one of showed disseminated HIV-HL four months from
diagnosis.

Conclusions: Isolated BM HIV-HL may be an underestimated con-
dition in the HIV setting: in those pts with unexplained fever and blood
cytopenia, BMB should be performed with the aim of assessing for HL,
even in the absence of typical nodal and visceral HL. A rapid diagno-
sis of isolated BM HIV-HL could expedite therapy.

026 ENDOGLIN (CD105)-POSITIVE VESSELS ARE
INCREASED IN CHRONIC IDIOPATHIC MYELOFIBROSIS

M Ponzoni, LI Shendrik, AJM Ferreri, G Pruneri, P Servida, F Bertolini, *A
Orazi. Departments of Pathology, Radiochemotherapy and Hematology,
S. Raffaele H Scientific Institute; Departments of Pathology and Laboratory
Medicine and Hematology, European Institute of Oncology, Milan, Italy;
Departments of Pathology and Hematology, Indiana School of Medicine,
Indianapolis, USA

Background: Recent data indicate that microvessel density (MVD), a
surrogate marker of angiogenesis, is increased in bone marrow biop-
sies (BMB) of chronic idiopathic myelofibrosis (CIMF) patients (pts).
Endoglin (CD105) is preferentially expressed by recently-formed ves-
sels. CD105 immunoreactivity has not been investigated so far in ves-
sels of CIMF pts. Data from the literature suggest a potential
anti-angiogenetic role of anti-CD105-targeted drugs.

Purpose: To assess the immunoreactivity (IR) and the prognostic
role of CD105 MVD in CIMF pts.

Methods: Fifty-six paraffin-embedded BMB of CIMF pts and 21
normal controls (staging BMB of non-Hodgkin lymphomas) were
collected at diagnosis and stained with reticulin and anti-CD34 (clone
QBEnd/10, dil.1:400) and -CD105 (clone 4G11, dil. 1:100) mono-
clonal antibodies, respectively. For CD105 and CD34 MVD
assessment, 49 and 55 cases of CIMF were evaluable: each full-length
BMB was counted at 20× HPF and the obtained mean MVD value
±standard deviation was registered. Fibrosis (F) was graded and sub-
divided into <2 and >2. The presence of megakaryocytes (Mgk)
immunoreactive for CD105 was also reported.

Results: The mean CD105 and CD34 MVD was significantly
higher in CIMF pts than in controls: 30.5 ±7.8% and 37.2 ±24.4% vs
8.2 ±2.8% and 2.7 ±1.4%, respectively (t-test; p <0.00001).
CD105+ve Mgk were more frequent in CIMF (73% in CIMF vs 14% in
controls, c2 p<0.00001). CD105 MVD was correlated with G3–4 F
(31.6±7.8% for G 3–4 F vs 25.7±7.5% G 1–2 F, p= 0.05). No cor-
relation was observed between degree of F and CD34 MVD.
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Conclusions: CD105 MVD is significantly increased in CIMF and
is correlated to substantial marrow F. This may lead to the employment
of anti-CD105-targeted drugs to more advanced stages of disease.

027 FLOW CYTOMETRY AS A DIAGNOSTIC AID IN
MYELODYSPLASTIC SYNDROME

A Porwit, E Björklund, E Hellström-Lindberg1, M de Santiago2, A Orfao2.
Dept of Pathology, Karolinska Hospital, Stockholm, Sweden; 1Dept of
Hematology, Huddinge Hospital, Stockholm, Sweden; Dept of Cytometry,
University of Salamanca, Salamanca, Spain

The diagnosis of myelodysplastic syndrome (MDS) may be difficult,
especially in cases with no clonal chromosomal changes. As a part of
a study conducted within the Immunophenotyping Force of the
European Working Group for Clinical Cell Analysis we have
investigated the possibility of applying multiparameter flow cytometry
to the diagnosis of MDS. A four-color immunostaining (CD13/
CD11b/CD45/CD34) was systematically applied to bone marrow
(BM) samples from 27 untreated patients with MDS and 18 BM sam-
ples from patients with anemia and/or thrombocytopenia due to other
causes. The median age of the MDS patients was 75 years and 61 for
the controls. According to the FAB classification MDS patients
corresponded to: 12 RA, 2 RARS, 8 RAEB, 2 CMML and 3 RAEB-t.

From the analytical point of view it was possible to divide granulo-
poiesis into five distinct subsets of cells, from CD34+ stem cells, most
immature CD13 high/CD11b low blasts, CD13 low/CD11b low pre-
cursors, CD13 low/CD11b high more differentiated precursors and
CD13 high/CD11b high granulocytes. In the control group these five
stages corresponded to 1.2%, 2.9% 14.7%, 36.2% and 44.2% of all
granulopoiesis, respectively. The average values for MDS patients
were 8% for CD34+ cells and 4.6%, 21.9%, 32.4% and 31.7%, for
the other four stages of differentiation, respectively. Further analysis
showed that the results in RA/RARS BM samples did not differ signifi-
cantly from the control group. The results in RAEB, RAEB-t and one of
two patients with CMML showed significant left-shift in differentiation
with the CD34+ cells comprising 14.5% of granulopoiesis, and the
four stages of differentiation corresponding to 7.5%, 20.9%, 28.3%
and 26.1%, respectively. In several cases a clear block in differentia-
tion was noticed.

We conclude that flow cytometry can be applied as a useful aid to
diagnose aberrant differentiation patterns in granulopoiesis.

028 BONE MARROW HISTOLOGY IN CD4/CD56 POSITIVE
NEOPLASMS

M Raphaël, Z Rudzki, S Lazzi, M Ffrench, T Petrella, Le Thi Thanh Mai,
Cracovie, N Hurwitz. Hôpital Avicenne, Université Paris 13, France;
Departments of Pathology Universities of Krakow, Siena, Basel

The rare CD4+/CD56+ maligancies are now better characterized by
cytologic and immunophenotypic studies. Type 2 dendritic cell (DC2)
or plasmacytoid dendritic cells have been proposed as a normal
equivalent to these neoplasms.

Apart from the histological findings of the extramedullary presenta-
tioin showing a diffuse infiltration by blastic cells, the histological
description of the bone marrow biopsy infitration was not reported in
the various series found in the literature.

In order to describe the histologic bone marrow pattern of the infil-
tration of the CD4+/CD56+ neoplasms we have analyzed bone mar-
row biopsies using conventional and immunohistochemical techniques
and compared this with the cytology and immunophenotypic analysis
by flow cytometry in 6 cases. For the immunophenotypic studies by
flow cytometry the following antigens were tested : CD2, CD3, CD4,
CD5, CD7, CD8, CD20, CD34, CD45, CD56, CD56, CD68,
CD117, TdT, MPO. By immunohistochemistry, the expression of CD3,
CD8, CD20, CD34, CD45, CD56, CD68, MPO and TiA1 was ana-
lyzed.

Bone marrow biopsy showed normocellular to hypercellular hemat-
opoietic tissue. The normal hematopoietic tissue was still present in all
cases except one. Some dysplastic features were observed as atypical
megakaryocytes and hypogranular mature myeloid cells. The blastic
infiltration was heterogeneous, ranging from mild infiltration within
normal hematopoietic tissue and adipocytes to diffuse and massive
infiltration especially at the relapse. Irregular nuclear outlines of blasts
are a prominent feature. Some tumour cells are present in the sinuses.
There is no or mild myelofibrosis. The results of immunophenotyping
by flow cytometry are correlated with the detection of tumor cells by
immunohistochemistry.

This analysis shows the spectrum of the histological infiltration in
bone marrow in CD4+/CD56+ neoplasms and emphasizes the need
of both techniques (flow cytometry and immunohistochemistry) to char-
acterize the infiltration and to identify mild infiltration. Diagnostic
problems in cases with primary extramedullary presentation will be
briefly discussed.

029 BONE MARROW HISTOLOGY IN GAUCHER DISEASE
TREATED WITH IMUGLUCERASE

*Z Rudzki, K Okon, M Machaczka1, M Rucinska1, B Papla, AB Skotnicki1.
Departments of Pathomorphology and 1Hematology, Collegium Medicum,
Jagiellonian University, Kraków, Poland

Clinical aspects of response to enzyme replacement therapy in
Gaucher disease are widely reported, whereas little is known about
the alterations in bone marrow histology in the course of the enzymatic
treatment.

We report the results of the bone marrow histological examination
in five patients (2 M, 3 W, aged 32–55 yrs, 2 splenectomized)
treated with recombinant beta-glucocerebrosidase (imiglucerase,
30U/kg/2 weeks) for 26 to 32 months.

In routinely processed trephines the relative volumes of basic histo-
logical components of bone marrow (Gaucher cell population, hemat-
opoiesis, fat, and trabecular bone) were estimated using the standard
point intercept method, and the unbiased mean volumes of Gaucher
cells using the random sampled line intercept method.

The comparison of pre-treatment and control biopsies revealed
qualitatively similar alteration in all patients: reduction in the relative
volume occupied by Gaucher macrophages (Wilcoxon matched-pair
test, p = 0.04), increase in hematopoiesis (p = 0.079) and fat
(p = 0.04), and surprisingly, a decrease in the relative volume of non-
cortical bone (p = 0.04). Evolution to osteopenia was particularly
spectacular in one patient (from 33.4% of the initial biopsy volume to
7.5% in the control biopsy, with histological picture involving
extensive “button phenomenon”). This was paradoxically accompa-
nied by disappearance of bone pain. The number and sizes of Gau-
cher cells decreased to various extents. Quantitatively the changes in
morphometric parameters showed significant interindividual variabil-
ity and no strict correlation with objective clinical values (platelets and
hemoglobin).

The trephine bone marrow biopsy provides additional data in the
assessment of enzyme replacement therapy. Accelerated osteopenia
may be a hitherto overlooked side effect of enzyme replacement and
needs further studies.

030 CD79a CAN BE USED TO STAIN MEGAKARYOCYTES IN
BONE MARROW SECTIONS: COMPARISON WITH VON
WILLEBRAND FACTOR STAINING

A Sarker, C An, A Orazi. Indiana University School of Medicine, Indiana-
polis, IN, USA

Background: Although mature, multilobated megakaryocytes (MKs)
are easy to identify in routine bone marrow biopsy sections,
identification of megakaryoblasts and atypical MKs requires the use of
immunohistochemical techniques. Von Willebrand factor (vWF) is
considered to be the most reliable immunohistochemical marker for
identifying MKs in tissue sections (Thiele et al Virchows Arch
1987;54:89). Preliminary evidence has shown that CD79a can be
used to identify MKs in normal bone marrows. However, no
information is available on the specificity of this method as compared
with the more conventional vWF staining.

Design: A total of 169 bone marrow biopsies were immunostained
by CD79a (clone HM57; dilution 1:25, DAKO) and vWF (polyclonal,
prediluted, DAKO). These included the following cases: 50 myelodys-
plastic syndromes (MDS); 4 chronic myelomonocytic leukemia
(CMML); 44 chronic myelogenous leukemia (CML); 34 other chronic
myeloproliferative disorders (CMPD) which included 11 agnogenic
myeloid metaplasia/chronic idiopathic myelofibrosis, 13 essential
thrombocythemia (ET), and 10 polycythemia vera (PV); 21 acute myel-
ogenous leukemia (AML); 2 acute megakaryoblastic leukemia
(AML-M7); 4 reactive marrow from patients with anemias; 10 normal
controls. All MKs in a bone marrow biopsy section were counted and
the number of MKs expressing CD79a and vWF was recorded and
expressed as a percentage of the total number of bone marrow MKs.

Results: Except for AML-M7, in all cases MKs were reactive for
both CD79a and vWF but the percentage of reactivity varied. The
results are shown in Table 1. One of 2 AML-M7 cases showed expres-
sion in blasts of both CD79a and vWF with a percentage reactivity of
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98.5% and 99.2%, respectively. Statistical analysis using Student’s t
test demonstrates no significant difference in immunostaining results
between CD79a and vWF and also among the respective groups (see
table).

Conclusion: Our results obtained on a large number of
hematologic conditions show an overall comparable reactivity for
vWF and CD79a in megakaryocytes. Therefore, CD79a can also be
employed as a useful additional marker to identify normal and atypi-
cal MKs in routine bone marrow biopsy.

031 OVEREXPRESSION OF POLYCYTHEMIA RUBRA VERA
RECEPTOR-1 (PRV-1) GENE IN ESSENTIAL
THROMBOCYTEMIA

L Teofili, M Martini1, M Luongo, A Di Mario, G Leone, V De Stefano, LM
Larocca1. Istituti di Ematologia and 1Anatomia Patologica, Università
Cattolica del Sacro Cuore, Rome, Italy

Background: To examine the utility of polycythemia rubra vera
receptor-1 (PRV-1)-specific reverse transcriptase polymerase chain
reaction (RT-PCR) to discriminate essential thrombocytemia (ET) and
polycytemia vera (PV) from secondary thrombocytosis (ST) or second-
ary erythrocytosis (SE).

Patients/Methods: We analyzed the expression of PRV-1 in
granulocytes isolated from 35 patients with ET, 12 patients with ST,
37 patients with PV, 10 patients with SE and from 20 normal individu-
als by PRV-1-specific RT-PCR. In female patients, PRV-1 expression was
correlated with clonality analysis as assessed by the human androgen
receptor (HUMARA) polymorphism assay.

Results: PRV-1 was not expressed in granulocytes isolated from
normal individuals and from patients with ST and SE. On the contrary,
all ET patients and 35/37 PV patients overexpressed PRV-1. All the
cases with monoclonal hematopoiesis (17/21 with ET and 12/12
with PV) expressed PRV-1; yet PRV-1 overexpression extended to the
cases of ET showing polyclonal hematopoiesis (4/20).

Conclusions: The overexpression of PRV-1 appears to be a useful
tool to discriminate ET and PV from secondary thrombocytosis and
erythrocytosis, so offering an innovative diagnostic approach based
on the detection of positive diagnostic criteria instead of exclusion cri-
teria.

032 PROGNOSTIC IMPACT OF MORPHOLOGICAL
FEATURES IN PH1+ CHRONIC MYELOID LEUKEMIA

*J Thiele, HM Kvasnicka. Institute of Pathology, University of Cologne,
Cologne, Germany

Background: Until now, in multivariate risk classifications for Ph1+

chronic myeloid leukemia the putative prognostic property of bone
marrow (BM) morphology has been generally neglected or even con-
tested.

Patients/Methods: A multicenter clinico-pathological study was
performed on CML patients to determine BM characteristics that exert
a significant impact on survival under standard therapy regimens.
Therefore 510 patients with chronic phase Ph1+ CML and BM biopsies
were entered into this trial. Treatment included interferon alpha-2b
(IFN) and hydroxyurea (HU). Immunohistochemistry and morphometry
were applied to identify BM cells and to quantify fiber density. Patients
were separated into learning and validation samples and tree-
structured survival (CART) analysis was performed to establish a prog-
nostic decision tree.

Results: Application of the Sokal index and the recently proposed
European score failed to distinguish three clearly defined risk groups.
Both scores were able to establish a low risk profile with a significantly

better prognosis in the IFN- and chemotherapy-treated cohorts.
Regarding BM characteristics, a borderline increase in (reticulin) fiber
content and a relevant reduction of erythropoiesis were important pre-
dictors for survival even in low risk classified patients according to
both clinical scores. Considering optimal treatment strategies, patients
with manifest myelofibrosis showed no significant difference in
survival rates under IFN or HU therapy. Multivariate CART analysis of
the validation sample (123 patients with HU therapy) revealed amount
of erythroid precursors in the BM, myelofibrosis and splenomegaly as
the most important prognostic features. Three risk profiles with signifi-
cantly different survival patterns were established with median survival
times ranging between 33 and 108 months. The new score was con-
firmed by application to the learning sample with IFN therapy.

Conclusion: Our data implicate that prognostic classification of
Ph1+ CML can be significantly improved by inclusion of morphological
parameters which are acting independently of treatment modalities.

033 HEMATOGONES VERSUS NEOPLASTIC
LYMPHOBLASTS: A DIAGNOSTIC PITFALL IN
ASSESSING REMISSION AFTER CHEMOTHERAPY FOR
ACUTE LYMPHOBLASTIC LEUKEMIA. SOLITARY
CRITERIA ARE MISLEADING

*A Tzankov, P Mensah1, L Verda1, AB Skotnicki1, Z Rudzki1. Institute of
Pathology at the University of Innsbruck, Austria; 1Collegium Medicum,
Jagiellonian University, Krakow, Poland

Background: The term hematogones (HG) designates a population of
benign B-lymphocyte progenitors in the bone marrow (BM), character-
ized by various positivity for CD10, CD34, TdT and CD19, thus
resembling phenotypically B-lymphoblasts (LB). Expanded populations
of HG, especially following treatment for ALL, have been well
documented in pediatric patients, while little is known about their mor-
phological appearance in adults. No solitary reliable criterion distin-
guishing HG from LB exists.

Purpose: By reporting our microarchitectural and immunohisto-
chemical observations on two BM biopsies we aim to contribute to the
determination of reproducible differentiating criteria between HG and
LB.

Summarized description: First case: 17a, F; 5M after 2nd chemo-
therapy regimen for relapsed ALL—suspicious BM population
of—compared to the LB (large, CD10, CD79a, CD34 and TdT+
cells)—smaller, variably CD10 and CD79a+, TdT+/−, as well as
CD34− cells, forming huge clusters—hematogones. Second case:
69a, F; control BM biopsy 3M after 1st consolidation for ALL—40%
infiltration with variably CD10, TdT and CD34+, CD99− small
lymphoid cells, forming clusters; compared to the neoplastic LB (large,
CD10, CD34, TdT and CD99+ cells), the population classified as
hematogones.

Conclusions: The affinity to assemble clusters has been designated
to be an inevitable hallmark of LB and thought of as a major differen-
tiating criterion to HG. In the present cases, we observed and immu-
nohistochemically proved the presence of hematogones building
clusters with >5 cells in adult bone marrow specimens after ALL
consolidation. In the second case the HG appeared CD99−, while the
LB were CD99+. Concerning the normal maturation of BM B-cells,
CD99 emerges after CD34, when the cells already become CD34−. It
is tempting to speculate that the CD99/CD34 co-expression in LB
could be a malignancy-associated phenotypical aberration. Further
studies should verify the value of this phenotypic difference in
distinguishing HG from LB.

Abstract 30 Comparative immunohistochemical staining results in 169 cases

Antibody MDS (n=50) CMML (n=4) CML (n=44) CMPDs (n=34) AML (n=21)
Reactive/normal marrows
(n=14)

CD79a 97.1 ±5 82.5 ±5 92.8 ±10.8 93.1 ±15.4 95 ±8.2 95.9 ±6.9
(79–100) (78–89) (46–100) (64–100) (67–100) (79–100)

vWF 97 ±5.6 81.9 ±12.2 94.8 ±8.1 91.7 ±8.2 89 ±13.5 90.9 ±10.4
(65–100) (74–100) (67–100) (55–100) (50–100) (67–100)

Results are given as the mean (±SD) and ranges (minimum–maximum) percentage values of positive megakaryoblasts for all cases in each category. The
results include two cases of AML-M7 of which one showed reactivity in megakaryoblasts with both CD79a and vWF.
AML, acute myelogenous leukemia; CML, chronic myelogenous leukemia; CMML, chronic myelomonocytic leukaemia; CMPD, chronic myeloproliferative
disorder; MDS, myelodysplastic syndrome; vWF, vonWillebrand factor.
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Diffuse large B-cell lymphoma

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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7 Jaffe ES et al. Lab Invest 1984;50:27A–8A.
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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involving cell cycle inhibitors. Thus, frequent cytogenetic or molecular
changes in these cases involve apoptosis regulators, such as bcl2 in
follicular lymphoma, or molecules involved in G1/S transition, such as
cyclin D1 in mantle cell lymphoma. Progression in these tumours is, in
contrast, usually associated with inactivation of CKIs, typically
achieved through p53 mutations or p16 methylation. Large cell trans-
formation in these cases, when it takes place, is in any case accompa-
nied by up-regulation of bcl6 gene.

Large B cell and Burkitt lymphoma are the prototype of tumours
characterised either by bcl6 overexpression or by deregulation of
c-myc secondary to translocations involving the c-myc locus. Addition-
ally, a significant proportion of these tumours show alterations involv-
ing either p14ARF-p53, p16-Rb or p27 pathways. Molecular
alterations leading to the inactivation of these tumour suppressor path-
ways are gene-specific, and include mutation (p53 gene), deletion
(p16 gene), methylation (p16 gene), or sequestration by complexes
containing CDK4–cyclin D3 (p27 gene). The constellation of molecu-
lar alterations, which inactivate these CKIs is revealing an increased
complexity, and is still far from being completely characterised. With
a striking frequency, tumoral cells take advantage of multiple hits in
the different molecules here involved, and tumours with alterations in
more than one suppressor pathway are characterised by a higher
growth fraction and shorter survival probability.

Synchronous inactivation of p14ARF–p53 and p16INK4A–Rb
pathways does not occur randomly; thus deletions in 9p21 (where the
locus coding for p14ARF and p16INK4A is located) inactivating
simultaneously both pathways usually are not accompanied by p53
mutations, whereas cases with p53 mutation show more frequently
association with p16INK4A methylation. The loss of p21 (secondary
to p53 mutation) and p16 may lead, in some circumstances, to
sequestration of p27 by complexes containing CDK4/cyclin D3,
where p27 is rendered inactive and stabilised, thus making immuno-
histochemical detection of high levels of nuclear p27 possible.

The knowledge of cell cycle alterations is currently being enriched
by data concerning p14ARF gene. p14ARF, the alternative product
from the human INK4a/ARF locus, antagonises Hdm2 through
nucleolar sequestration and mediates p53 activation in response to
oncogenic stimuli. Alterations in p14ARF have been found in lympho-
mas to reflect other alterations in cell cycle regulator proteins. Thus, in
aggressive NHLs the accumulation of alterations in tumour-suppressor
pathways leads to an anomalous nuclear p14ARF overexpression.

088 MOLECULAR ALTERATIONS THAT CHARACTERIZE
TRANSFORMATION OF FOLLICULAR LYMPHOMA

RD Gascoyne. Toulouse, France

Follicular lymphoma (FL) represents the most common subtype of non-
Hodgkin’s lymphoma (NHL) in North America and the second most
frequent NHL in international studies, second only to diffuse large B
cell lymphoma (DLBCL).

Although the clinical behavior is indolent and median overall
survivals approach 8 to 9 years, transformation to a more aggressive
histology represents a significant clinical problem.

Histological transformation of FL results in DLBCL in the majority of
cases, but some cases reveal a high-grade morphology that may be
very difficult to classify in the World Health Organization
classification that more easily accommodates de novo disease entities.
Rarely, a blastic appearance can be seen with lymphoma cells that
may express nuclear terminal deoxynucleotidyl transferase (TdT).
Alternatively, a similar blastic appearance may be seen without TdT
expression. More often, FL transformation results in a histology more in
keeping with Burkitt-like lymphoma (BLL). In the majority of transformed
cases, the aggressive component can be shown to be part of the neo-
plastic clone and thus represents clonal evolution of the underlying FL.
The characteristic architectural pattern in all such transformations of FL
is diffuse, but rare cases with preservation of a follicular pattern can
be seen. It is unclear in these cases whether the transformed cells
originate within follicles or colonize pre-existing follicles. The rare
cases with TdT expression resemble lymphoblastic lymphoma (LBL),
with indistinct nucleoli, fine, immature chromatin and scant amounts of
cytoplasm. The BLL cases usually have a significant degree of nuclear
irregularity and a heterogeneous mix of cell sizes. Frequently there is
a starry-sky pattern and a high mitotic rate. Cells with single, central
nucleoli may be over-represented in contrast to classical Burkitt’s
lymphoma (BL). The majority of the DLBCL transformations reveal a
centroblastic appearance, but rare cases with immunoblastic or ana-
plastic nuclear features are seen. The immunophenotype of aggressive
transformation of FL is that of a B cell neoplasm, mature or immature
(LBL), with frequent co-expression of CD10. Most of the DLBCL cases
express CD20 and CD79a, may express CD10 and surface

immunoglobulin (sIg), but lack expression of TdT. Typically these cells
express both Bcl-2 and Bcl-6. Cases of BLL similarly express pan B cell
antigens CD20 and CD79a, frequently express CD10, Bcl-2 and Bcl-6
and usually express sIg. The neoplastic cells are strongly MIB-1 posi-
tive, indicating a very high growth fraction. These cases also lack
nuclear TdT. The rare blastic variants may or may not express TdT,
typically lack sIg and may show loss of mature pan B cell markers such
as CD20. Discordance between morphology and phenotype is a hall-
mark of these high-grade transformation cases. Importantly, all of
these “transformed” cases may present as de novo disease, and
should be considered whenever an aggressive B cell tumor is difficult
to subclassify. Karyotypic instability and genetic evolution are charac-
teristic findings in FL. The precise relationship between de novo DLBCL
harboring a t(14;18) and FL remains an enigma. Some cases of FL that
transform to DLBCL represent the progressive accumulation of genetic
damage. Other cases reveal typical molecular alterations associated
with rapid progression, including mutations of p53 (chromosome
17p13) and altered methylation status or homozygous deletion of p16
(chromosome 9p21). These may represent late events in FL clonal evo-
lution. Alterations of c-myc (chromosome 8q24) may be found in cases
of DLBCL that result from transformation of underlying FL. Both the BLL
category and the rare LBL or blastic variants have an over-
representation of c-myc alterations. Thus, the karyotypes in these cases
show both a t(14;18) and a t(8;14) or variant (t(2;8) or t(8;22)). These
cytogenetic alterations co-exist in the same cells, not surprisingly asso-
ciated with a very aggressive clinical behavior. It is hypothesized that
FL growth relies on a proliferative pool of immature cells harboring a
bcl-2 gene rearrangement, but the cells retain the capacity to divide
and differentiate. Following sufficient genetic damage or an acute
transforming event such as a c-myc chromosomal rearrangement, p16
loss or p53 mutation, a high-grade transformation results. The
histological features and immunophenotype of such cases may
depend on the timing of the secondary event along a pathway of cel-
lular differentiation from immature proliferating cells to mature germi-
nal center-derived centrocytes. Thus, the introduction of a c-myc
alteration on a background of FL cells with a t(14;18) may produce
very different results, depending on where along this differentiation
pathway the rearrangement occurs. The resultant histology may
resemble LBL, BLL or DLBCL.

089 GENE EXPRESSION PROFILING IN SERIAL SAMPLES OF
TRANSFORMED FOLLICULAR LYMPHOMA

*J Said, S deVos, TM Grogan, W-K Hoffman, W Wachsman, HP Koeffler.
University of Arizona and UCLA School of Medicine, Los Angeles, USA

Background: Follicular lymphoma (FL) is characterized by a relatively
long median survival, continuous rate of relapse, and transformation
to high grade lymphoma usually diffuse large B-cell type. The progres-
sion is accompanied by successive accumulation of recurrent chromo-
somal defects, but the resultant gene expression alterations are largely
unknown.

Purpose: To explore the pathogenesis of FL transformation we per-
formed oligonucleotide microarray analysis using the Affymetrix HuFL
chips on 5 cases with matched snap frozen lymph nodes before and
after transformation. Expression data were analyzed using the
Affymetrix Microarray Suite 4.0 and Genespring 4.0 software.
Expression of selected genes was confirmed by quantitative realtime
QRT-PCR and immunohistochemistry in a larger case series. The func-
tional relevance of differentially expressed candidate genes is tested
in transfection studies of FL cell lines.

Results: 36 genes with increased expression and 66 genes with
decreased expression were identified and functionally classified.
Microarray results showed a correlation with protein expression data
from samples at the time of initial diagnosis of transformation. The
expression of over 30 candidate genes was evaluated by QRT-PCR
with confirmation in 78%. Some of the identified genes (e.g. Nucleob-
indin, IRF4, and TIMP1) are already associated with high grade NHL.
Novel candidate genes with increased expression include NOTCH3,
ABL2, NEK2, HOXA1, and p55. Genes with decreased expression
included TRAIL and PDCD-1.

Conclusions: The transformation of FL is associated with a distinct
set of differentially expressed genes. Our data suggest that following
transformation FLs acquire a gene pattern that is similar to
post-germinal center activated B-cells.
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090 GENE EXPRESSION PROFILING OF TRANSFORMED
FOLLICULAR LYMPHOMAS

KSJ Elenitoba-Johnson1,2, RA Palais3, RW Coupland4, MS Lim1,2. 1Division of
Anatomic Pathology, University of Utah Health Sciences Center, 2ARUP
Institute for Clinical and Experimental Pathology, 3Department of
Mathematics, University of Utah, Salt Lake City, USA; 4Cross Cancer Insti-
tute, Edmonton, Alberta, Canada

Histologic transformation is a major cause of mortality in patients with
follicular lymphoma, the most common indolent lymphoma in adults.
Microarray analysis permits evaluation of global transcriptional
changes accompanying transition between two biologic states. We
analyzed the gene expression profiles of 12 matched pairs of low
grade and transformed follicular lymphomas using a custom pattern
similarity ranking algorithm and identified 150 genes whose
expression differed consistently between low grade and transformed
lymphomas occurring within the same individual. Leave-one-out cross
validation using this discriminative set of genes permitted assignment
into either class with 95% accuracy. Quantitative RT-PCR validated the
microarray results with 90% concordance in the initial training set of
24 samples, and assigned an additional independent group of four
t(14;18)+ cell lines, 20 follicular lymphomas and 20 diffuse large
B-cell lymphomas (DLBCL) with 100%, 100% and 70% accuracy,
respectively. Importantly, the hepatocyte growth factor receptor (c-met)
and members of the RAS/mitogen-activated protein kinase (MAPK)
signal transduction pathway were significantly overexpressed in the
transformed lymphomas. Immunohistochemical evaluation demon-
strated the expression of the activated form of p38 MAPK in 3/5
t(14;18) carrying cell lines, 2/4 follicular lymphomas and 6/6
DLBCLs. Treatment of t(14;18) carrying cell lines with a selective
inhibitor of p38 MAPK (SB203580) resulted in a dose- and
time-dependent growth inhibition. Furthermore, the sustained growth
inhibition seen with blockade of the p38 MAPK induced significant
apoptosis of tumor cells. Combination of SB203580 with the bcl-2
inhibitor HA-14–1 produced a dramatic reduction of cell viability. Our
experiments implicate deregulation of the bcl-2 and p38MAPK
pathways in follicular lymphoma transformation, and suggest that
combinatorial targeting of these pathways should be explored for the
therapy of transformed follicular lymphomas.

091 MICRO-ARRAY ANALYSIS TO ELUCIDATE THE
PATHWAYS INVOLVED IN TRANSFORMATION OF
FOLLICULAR LYMPHOMA

AM Glas, MJ Kersten, A Witteveen, L Delahaye, JHJM van Krieken1, RE
Kibbelaar2, R Kerkhoven, LJ van ‘t Veer, D de Jong. Netherlands Cancer
Institute, Amsterdam, The Netherlands; 1University Hospital Nijmegen, The
Netherlands; 2Central Laboratories Friesland, Leeuwarden, The Nether-
lands

Introduction: Transformation to more aggressive disease in follicular
lymphoma (FL) is a common event. The prognosis after transformation
to diffuse large B-cell lymphoma (DLBCL) is poor and this forms a
major cause of death in FL patients. Thus far, biological insights in the
factors involved in transformation are limited to few and individual
genes. Micro-array analysis offers the opportunity to do a
genome-wide screening for relevant factors and pathways.

Material/Methods: From the pathology files of 3 institutes in the
Netherlands, 18 patients with transformed FL of whom frozen tisue
was available from both the indolent and transformed phase were
identified: 12 cases of FL followed by DLBCL (median interval 24 mo,
range 13–66 mo), 3 cases of DLBCL relapsed as FL (median interval
12 mo, range 12–50 mo) and 3 cases of synchronous FL and DLBCL
at different localizations. All cases were reviewed, classified and
graded according to the WHO-classification. RNA was isolated,
linearly amplified and Cy5- or Cy3-labelled and co-hybridized with
reference aRNA-mix to 18.000 gene cDNA arrays. All experiments
were performed in duplicate.

Results: Preliminary data using unsupervized clustering with
J-Express and CLUSTER showed separation into 3 major clusters of
indolent tumors, transformed tumors and an intermediate group. The
expression profile of the intermediate group revealed a higher degree
of similarity to the transformed group than to the indolent group. How-
ever, histologically, these cases were all FL grade 1 and 2 without
signs of transformation. In the transformed group, proliferation-, basic
metabolism- and invasion-related genes were upregulated, anti-
apoptotic genes and accessory and T-cell related genes were
down-regulated. Additionally, MHC-regulating genes differed strik-
ingly between the two indolent clusters. Supervised clustering will be
performed on the full data set.

Conclusions: Preliminary data on pairs of indolent and
transformed FL using micro-array analysis show a histologically unrec-
ognizable group of FL with an intermediate profile between DLBCL
and FL. At least two separate pathways for transformation are
suggested.

092 MICROARRAY ANALYSIS OF B-CELL LYMPHOMA CELL
LINES WITH THE t(14;18)

*RS Robetorye1, SD Bohling2, JW Morgan3, GC Fillmore1, MS Lim1,2, KSJ
Elenitoba-Johnson1,2. 1Department of Pathology, 2ARUP Institute for Clinical
and Experimental Pathology, University of Utah Health Sciences Center,
Salt Lake City, Utah, USA; 3Department of Pathology, Roger Williams Hos-
pital, Providence, Rhode Island, USA

Background: The t(14;18) is the most common genetic alteration in
follicular lymphoma, and is detectable in 20–30% of diffuse large
B-cell lymphomas (DLBCL), resulting in over-expression of the
anti-apoptotic protein BCL-2. Although the t(14;18)-induced over-
expression of BCL-2 is an important step in lymphomagenesis, this
aberration alone is not sufficient to produce malignant lymphoma. Fur-
ther analysis of these tumors is needed in order to identify additional
genes that might be involved in the genesis of follicular lymphoma and
progression to DLBCL.

Design: To address this issue, we analyzed the gene expression
profiles of four t(14;18)-positive cell lines and two t(11;14)-positive
mantle cell lymphoma cell lines using cDNA microarrays and
compared them to the genetic profile of phenotypically purified B-cells.

Results: Hierarchical clustering analysis separated the t(14;18)
and mantle cell lines into distinct groups based upon their gene
expression profiles. A total of 137 genes were differentially expressed
by approximately 2-fold or more in the t(14;18) cell lines relative to
tonsillar B-cells. 68 genes were up-regulated, 69 genes were
down-regulated, and approximately 20% of the differentially
regulated genes had no known function. The up-regulated genes
included a number of genes involved in the promotion of cellular pro-
liferation and survival, as well as cell metabolism. Down-regulated
genes included mediators of cell adhesion and negative regulators of
cell activation and growth. We confirmed the differential expression
of approximately 80% of selected up- and down-regulated genes
identified by microarray analysis by quantitative real-time fluores-
cence RT-PCR analysis and/or immunoblotting.

Conclusion: This study demonstrates the utility of cDNA microarray
analysis for the assessment of global transcriptional changes that
characterize t(14;18)-positive DLBCL cell lines, and also for the identi-
fication of novel genes that could potentially contribute to the genesis
of DLBCL.

093 GEM, A NOVEL SMALL GTPASE, IS EXPRESSED IN NON
HODGKIN LYMPHOMAS

*A Leone, D Remotti, P Graziano, E Pescarmona, R Pisa. Anatomia Pato-
logica, Azienda Ospedaliera San Camillo-Forlanini, Rome, Italy

Gem is a novel GTP-binding protein that belongs to the Ras
superfamily. It was identified based on its inducibility in PMA
activated peripheral T-cells and is localized to the inner part of the
plasma membrane. Its expression at the RNA level is common in
whole organ extracts but it is uncommon in cell lines of diverse origin
with the exception of neuroblastoma and melanoma cell lines. Using
neuroblastoma as an “in vitro” differentiation model we have recently
demonstrated that gem exogenous expression is able to promote mor-
phological differentiation in neuroblastoma. In the same study, using
an affinity purified anti-gem polyclonal antibody, we demonstrated
gem expression in cells of ganglionic morphology, linking gem to cell
differentiation.

In order to verify gem involvement in the lymphoid differentiation
and investigate a possible link to tumor development, we have
performed a preliminary immunohistochemical screening of normal
lymphoid tissues and various subtypes of lymphomas.

Gem expression has been demonstrated in the lymph nodes,
thymus, tonsil and spleen. The reactivity is cytoplasmic and seems
associated, in the germinal centers (GC), to large B-cells with centro-
blastic morphology. The mantle and marginal zone cells are
constantly negative while gem positivity can be detected in
macrophages of the interfollicular regions. We have not identified any
gem expressing T-cells in the above tissue panel.

In a series of 31 B and T cell lymphomas, accordingly to the
expressing cell-type in reactive lymphoid tissue, gem is detectable in
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follicular, large B-cell, peripheral T-cell and Hodgkin lymphomas but
not in lymphocytic, mantle cell, Burkitt and marginal zone cell lympho-
mas.

In conclusion the pattern of gem expression in normal lymphoid tis-
sues suggests a gem association with the GC-phase of B-cell ontogen-
esis. As expected this trend can be confirmed in lymphomas of GC
and post-GC origin. The significance of these findings needs further
investigation.

094 INACTIVATION OF p73 GENE BY METHYLATION OR
LOH IS RELATED WITH AGGRESSIVE LYMPHOMAS

*B Martinez-Delgado, B Melendez, M Cuadros, J Fernández-Piqueras1, J
Nondedeu2, C Rivas3, J Benítez. Laboratory of Human Genetics, Molecular
Pathology Program, Spanish National Cancer Centre, Madrid, Spain;
1Dept Genetics, Universidad Autónoma de Madrid, Spain; 2Dept Hematol-
ogy, Santa Cruz y San Pau, Barcelona, Spain; 3Dept Pathology, Fundación
Jimenez Díaz, Madrid, Spain

p73 is a candidate tumor suppressor gene that shares significant
homology with the p53 gene. This gene is located on 1p36.3, a
region frequently deleted in many types of cancer. However, in
contrast to the p53 gene, p73 is rarely mutated in most human tumors.
Hypermethylation of the promoter region of several tumor suppressor
genes is a common alternative mechanism of inactivation. To investi-
gate the pattern of inactivation of p73 in human lymphomas we ana-
lyzed 59 lymphomas to identify abnormal methylation and LOH of this
gene.

p73 was methylated in 13/50 (26%) B-cell lymphomas while there
was no evidence of p73 methylation in the 9 T-cell lymphomas
analysed. The p73 expression analysis revealed absence or low level
of p73 product in methylated lymphomas, while p73 was always
detected in unmethylated tumours. LOH at the p73 locus was
detected in 5/34 (15%) B- and 1/9 (11%) T-cell lymphomas. Interest-
ingly, none of the tumours showed LOH and methylation of the
remaining allele simultaneously, suggesting that alteration of the
expressed allele could lead to the total inactivation of the gene. These
alterations of p73 gene occur in aggressive lymphomas. Burkitt
lymphomas showed the highest proportion of methylated cases (38%),
although these alterations also affected other aggressive lymphomas
such as diffuse large cell, lymphoblastic and marginal zone
lymphomas. Moreover, 4 tumors with any p73 alteration corre-
sponded to relapse samples.

Our results show that deletion or methylation of the p73 gene could
be important mechanisms in suppressing p73 expression in B-cell non-
Hodgkin’s lymphomas, and suggest that p73 alterations could be
related to aggressiveness of the tumors.

095 CENTROSOME ABERRATIONS AS A POSSIBLE
MECHANISM FOR CHROMOSOMAL INSTABILITY IN
NON-HODGKIN’S LYMPHOMAS

*J Kalla, S Schweizer, K Neben, P Lichter, AD Ho, HK Müller-Hermelink,
G Ott, A Krämer. Institut für Pathologie, Würzburg and Medizinische Klinik
V, Heidelberg, Germany

Genetic instability is a common feature of almost all human cancers
including non-Hodgkin’s lymphoma (NHL). This condition is frequently
characterized by an abnormal number of chromosomes, although little
is known about the mechanism that generates this altered genetic
state. In NHL, numerical chromosome aberrations have been shown to
provide information about the clinical course and the risk of transfor-
mation to a high grade malignancy. Recently, centrosome aberrations
have been described as a possible cause of aneuploidy in several
human tumors (Marx J, Science 292:426–9). Centrosomes assure
accurate chromosome segregation during mitosis and undergo dupli-
cation precisely once before cell division as a function of
cyclin-dependent kinase 2 activity at the G1/S boundary. To
investigate whether centrosome aberrations do occur in NHL and cor-
relate with the histologic subtype, we examined a set of 24 follicular
lymphomas (FL), 19 diffuse large B-cell lymphomas (DLBL), 34 mantle
cell lymphomas (MCL) and 6 primary extranodal marginal zone B-cell
lymphomas (MZBCL) using antibodies to centrosomal proteins. All 83
NHL analyzed displayed numerical and structural centrosome
aberrations as compared to normal tonsillar tissue. Centrosome
abnormalities were detectable in 35.6 ±12.1% of the cells in NHL but
only in 5.3 ±0.7% of the cells in normal tonsillar tissue (p <0.001). FL
and MZBCL contained 26.0 ±5.4% and 28.8 ±4.3% cells with abnor-
mal centrosomes, respectively. DLBL harbored centrosome aberrations

in 41.2 ±7.8% of the cells (p <0.001). Whereas diploid MCL
contained 31.8 ±8.1% cells with abnormal centrosomes, tetraploid
samples harbored centrosome aberrations in 55.6 ±8.2% of the cells
(p <0.001). These results indicate that centrosome defects are a com-
mon feature of NHL and suggest that they may contribute to the acqui-
sition of an increasing karyotypic instability typically seen in
aggressive NHL.

096 ABSENCE OF STRUCTURAL MUTATIONS OF THE BAK
GENE IN B CELL LYMPHOMAS

M Martini, F D’Alò1, S Hohaus1, G Leone1, LM Larocca2. 2Istituti di Anato-
mia Patologica e di Ematologia, Università Cattolica del Sacro Cuore,
Facoltà di Medicina e Chirurgia “Agostino Gemelli”, Roma, Italy

Background/Aim: Evading apoptosis is a key feature in the
malignant transformation of normal B cells to lymphoma cells,
highlighted by the frequent overexpression of the anti-apoptotic BCL-2
gene. Bak is Bcl-2 family member with pro-apoptotic activity, and
mutations in the coding region of Bak have recently been described in
human gastric and colorectal cancers. We examined the status of the
Bak gene in B cell lymphomas.

Design/Methods: Ninety-two paraffin-embedded biopsies from
patients with B-cell lymphomas (7 small lymphocytic lymphomas, 2
lymphoplasmacytic lymphomas, 7 mantle cell lymphomas, 17
marginal zone lymphomas, 32 follicular lymphomas, 27 diffuse large
cell lymphomas) and thirty-two samples of DNA from normal donors
(20 from peripheral blood and 10 from paraffin-embedded tissues or
oral tonsils) were studied. Moreover, we analysed 6 normal epithelial
tissue samples from patients with B-cell lymphomas. We performed a
mutational analysis on the entire coding region of the Bak gene (exons
2–6) using a PCR-based single-strand conformational polymorphism
(PCR-SSCP) technique, followed by direct sequencing of cases with
altered mobility.

Results: We found a nucleotide change in the second exon of Bak
in 28 of 92 lymphomas, in particular of germinal center as
post-germinal center origin. This sequence alteration did not translate
into an amino acid substitution. It was also observed in normal
lymphoid tissue, but not in epithelial tissues derived from patients har-
bouring this sequence alteration in the lymphoma. The only other
mutation was found in the intronic sequence flanking the fourth exon
in one case with follicular lymphoma.

Interpretation/Conclusions: Our findings suggest that deregula-
tion of the apoptotic pathway in B-cell lymphomas is not due to struc-
tural mutations in the Bak gene. Bak gene may be a target for somatic
mutation outside immunoglobulin loci in the transit through the germi-
nal center.

097 ATM AND TP53 MUTATIONS IN B-CELL LYMPHOMA

K Grønbæk, J Worm, E Ralfkiaer, V Ahrenkiel, P Hokland, P Guldberg.
Institute of Cancer Biology, Danish Cancer Society and Department of
Pathology, Rigshospitalet, University of Copenhagen, Denmark

The ATM serine-threonine kinase plays a central role in the cellular
response to DNA damage. Germ-line mutations in the ATM gene
cause ataxia-telangiectasia (A-T), a multisystem disorder associated
with a predisposition to lymphoma and acute leukemia, and somatic
ATM mutations have been identified in T-cell prolymphocytic leukemia,
mantle cell lymphoma, and B-cell chronic lymphocytic leukemia. In this
study, the whole ATM coding sequence was examined in genomic
DNA from 120 unselected lymphoid neoplasms. Novel mutations and
mutations implicated in cancer and/or A-T were found in 9 of 45 dif-
fuse large B-cell lymphomas (DLBCL), 2 of 24 follicular center cell lym-
phomas (FCC), and 1 of 27 adult acute lymphoblastic leukemias (ALL),
whereas no such mutations were detected among 24 peripheral T-cell
lymphomas. The mutational spectrum consisted of 2 nonsense
mutations, 1 mutation affecting RNA splicing, and 10 missense
variants, and most of these mutations were associated with loss or
mutation of the paired ATM allele. A non-random co-existence of ATM
mutations and TP53 mutations was observed in DLBCL (p = 0.015).
Our data suggest that ATM mutations contribute to the development of
DLBCL, and that the ATM and p53 tumor suppressors cooperate in
B-cell development.
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098 OVEREXPRESSION OF THE PAG/CBP SIGNALING
REGULATOR IN LYMPHORETICULAR TISSUES MAY
OCCUR AT PARTICULAR STEPS IN B-CELL
DEVELOPMENT

F Hauser, I Semac, N Klages, V Horejsi, DC Hoessli, *B Borisch. Depart-
ment of Pathology, University of Geneva, Switzerland; Institute of Molecu-
lar Genetics, Academy of Science of the Czech Republic, Prague, Czech
Republic

PAG/Cbp is a transmembrane phosphoprotein which is preferentially
localised in the lipid raft membrane environment. Rafts are
sphingolipid-enriched and non-ionic detergent-resistant membrane
domains involved in the regulation of transmembrane signalling (sign-
aling platforms). Expressed in most eukaryotic cells, PAG/Cbp is
thought to transmit negative regulatory signals by associating the Csk
cytoplasmic tyrosine kinase with the plasma membrane. The Csk
kinase in turn phosphorylates the C-terminal regulatory tyrosine of
membrane-bound Src-family tyrosine kinases and leads to their down-
regulation.

These findings prompted us to investigate the expression of
PAG/Cbp in both reactive and neoplastic lymphoid tissues.
Lymphoma cell lines Raji and DoHH2, LCL lines EBV13 and SKW, 26
cases of NHLs (14 DLBCL, 6 follicular lymphomas, 4 mantle cell lym-
phomas, 2 myelomas), 9 cases of HD, as well as tonsillar, thymic and
spleen tissue were investigated. Cell lines by Western blot and ICH,
human tissues by ICH only. PAG/Cbp is abundant in tumor cell lines
Raji and DoHH2 but less abundant in EBV-transformed lines. In reac-
tive tissues, the protein is strongly stained in plasma cells and moder-
ately so in some large blastic cells in the germinal centre and in some
rare parafollicular cells. Almost no PAG/Cbp-positive cells are detect-
able in the thymus, and mostly circulating plasma cells are positive in
the spleen in addition to a weak but constant positivity in the marginal
zone. In lymphomas, only some large blastic cells are stained while
plasma cells are all positive. Almost all DLBCLs of the present study
showed PAG/Cbp-positive blasts. HD/RS-cells only infrequently show
PAG/Cbp positivity. We conclude that PAG/Cbp overexpression
may coincide with a “frozen” state of activation in the B-cell develop-
ment, which can be found in endstage plasma cells or in some blastic
cells which failed in the GC-reaction.

099 EXPRESSION OF THE FOXP1 TRANSCRIPTION FACTOR
IS STRONGER IN ACTIVATED B-LIKE DIFFUSE LARGE B
CELL LYMPHOMAS

*A Banham, P Brown, C Baldry, G Ott1. University of Oxford, Nuffield
Department of Clinical Laboratory Sciences, LRF Immunodiagnostics Unit,
John Radcliffe Hospital, Oxford, Oxfordshire, UK; 1Institute of Pathology,
University of Würzburg, Würzburg, Germany

Diffuse large B-cell lymphoma (DLBCL) accounts for 30–40% of adult
non-Hodgkin’s lymphoma and more than 50% of cases are incurable.
This maligancy is heterogeneous in terms of morphology, clinical fea-
tures and underlying genetic abnormalities. Gene-expression profiling
studies have identified clinically relevant subtypes of this lymphoma.
The identification of proteins whose expression distinguishes DLBCL
subtypes should enable the production of diagnostic monoclonal anti-
bodies that can be routinely used to identify high risk patients.

We have identified a novel transcription factor, FOXP1, that maps
to an important tumour suppressor locus on chromosome 3p12–14.
Immunostaining with our monoclonal antibody against FOXP1
showed its differential expression in cases of DLBCL. To assess the
potential significance of this FOXP1 expression we have immuno-
stained 23 DLBCL cases of which 7/13 had trisomy 3 or 3p. Further-
more 19/23 were selected on the basis of their different
immunohistochemical staining patterns and cytogenetic findings as
suggestive of the tumour cells having either a germinal centre (CD10+,
>70% BCL-6+, cIg−, t14q32+) or post-germinal centre origin (CD10−,
<70% BCL-6, cIg+, t14q32−).

Our results indicated that 7 cases showed little or no staining while
16 cases were moderately to strongly immunostained. There was a
significant correlation with increased expression of the FOXP1 protein
in cases with the post-germinal centre phenotype. There was no corre-
lation between trisomy 3 and FOXP1 staining. Immunostaining of
DLBCL cell lines used in the lymphochip study showed much higher
FOXP1 expression in the activated-like OCI-Ly3 & OCI-Ly10 cell lines
compared to the GC-like SUDHL-6 cell line.

We conclude that FOXP1 is a potential marker for subtyping DLBCL
showing stronger expression in cases with a post-germinal centre phe-
notype (FOXP1 mRNA expression data supports our findings,

personal communication Andreas Rosenwald/Louis Staudt). Further
studies are under way to investigate the expression of FOXP1 in a
larger number of cases.

100 A PANEL OF WELL CHARACTERISED CELL LINES AS
POWERFUL TOOLS FOR STUDYING DIFFUSE B-CELL
LYMPHOMA

*D Gerring, AH Banham, K Pulford. Nuffield Department of Clinical Labo-
ratory Sciences, LRF Immunodiagnostics Unit, Room 5501, John Radcliffe
Hospital, Oxford, OX3 9DU, UK

Diffuse large B-cell lymphomas (DLBCLs) account for 30–40% of adult
non-Hodgkin’s lymphomas. The disease is heterogenous possibly
because of the occurrence of hypermutation during tumorigenesis;
cDNA and oligonucleotide microarray studies have provided
evidence for genetic subtypes of DLBCL. Genes predicted to be of
prognostic relevance include those involved in B cell differentiation,
receptor signalling and adhesion. We used immunocytochemistry to
initially characterise the expression of 36 proteins (novel proteins in
addition to those described in the microarray studies) which may be of
clinical relevance in DLBCL-derived cell lines. The OCI-Ly3, OCI-Ly10
and SU-DHL-6 cell lines have been previously included in microarray
studies, while the other three lines (MIEU, LIB and HLY-1) were isolated
from patients with different clinical outcomes. The six cell lines were
found to exhibit a spectrum of immunophenotypes ranging from
germinal centre B-cells (SU-DHL-6) to activated B-cells (OCI-Ly3 and
OCI-Ly10). OCI-Ly3, OCI-Ly10 and HLY-1 also expressed a range of
proteins, for example CD44 and MUM1 (IRF4), that have been linked
to poor prognosis, in contrast, the SU-DHL-6, LIB and MIEU cell lines
were negative for these molecules. It was of interest that the HLY-1 cell
line, although isolated from a patient with a very aggressive tumour,
did not exhibit an identical immunophenotype to that of the OCI-LY3
and OCI-LY10 cells and may reflect the heterogeneity observed in
DLBCL and the differences in published data. In conclusion, the panel
of well characterised DLBCL-derived cell lines described here
represents a valuable tool for studying DLBCL and other B cell tumours.

101 PHENOTYPIC CHARACTERIZATION OF FOLLICULAR
AND EXTRAFOLLICULAR B-CELL ACTIVATION

*T Rüdiger, S Roth, HK Müller-Hermelink. Department of Pathology,
University of Würzburg, Germany

Most T-cell dependent antigens evoke hyperplasia of germinal centers.
In the germinal center reaction B-cells proliferate and mature in an
antigen-dependent fashion. In contrast, in some lymph nodes,
antibody-producing B-lymphocytes mainly develop in the paracortical
areas as an extrafollicular reaction.

On a confocal laser scanning microscope, we investigated the
immunophenotypes of B-cells in lymph nodes with both germinal
center (n = 4) and extrafollicular activation (n = 3) by immunofluores-
cent triple staining. Various combinations of CD20, CD79a, PAX5,
BCL6, CD10, BCL2, IRF4, immunoglobulin light chains (IgL), CD38,
CD138, Ki67 and CD3 were evaluated on paraffin sections.

In the germinal centers, all proliferating B-lymphocytes expressed
CD79a, CD20, Pax5, BCL6 and CD10. CD30+ blasts were not seen.
IRF4 was expressed on about 20% of the CD79a+ cells, that were
mostly CD20− and always negative for BCL6, CD10 and PAX5. Half
of this IRF4+ population expressed cytoplasmic IgL and CD38. Germi-
nal center plasma cells coexpressed CD79a, IRF4 and IgL.

In the extrafollicular compartment, most proliferating cells
expressed either CD79a or IRF4 or both. Proliferating T-cells were vir-
tually absent. 10% of the CD79a+ cells coexpressed CD30 and IRF4.
As in the germinal center, most proliferating cells were negative for
BCL2. With expression of IRF4, IgL, CD38 and CD138, there was an
apparent downregulation of CD20 and also CD79a. Extrafollicular
plasma cells differed from the intrafollicular ones, as they were
CD79a−. In addition, a resting population of CD79a+ PAX5+ BCL2+
cells was found, that was negative for BCL6 and CD10.

The extrafollicular plasmoblastic reaction may be seen in lymphad-
enitis without accompanying hyperplastic germinal centers. It is inde-
pendent from follicular dendritic cells and comprises a proliferaton of
cells with a post-germinal center profile (memory B-cells).

Thus the phenotypes of the proliferating B-cells differ substantially
between germinal center reaction and extrafollicular activation. Inter-
estingly, the immunophenotypes of nodular lymphocyte predominance
Hodgkin’s lymphoma (CD79a+ CD30− IRF4low) and classical Hodg-
kin’s lymphoma (CD79a− CD30+ IRF4high) correspond to cells that
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physiologically occur in the germinal center and extrafollicular
reaction of B-cells, respectively.

102 A NOVEL FC RECEPTOR HOMOLOG WITH AN
UNUSUAL STRUCTURE IS EXPRESSED ON HUMAN
CENTROBLASTS AND A SUBSET OF DIFFUSE LARGE
B-CELL LYMPHOMAS

*F Facchetti, M Cella, S Festa, D Fremont, M Colonna. Department of
Pathology, University of Brescia, Spedali Civili, Brescia, Italy; Department
of Pathology and Immunology, Washington University School of Medicine,
St Louis, Missouri, USA

We searched cDNA databases for novel Ig-SF inhibitory receptors
and found a new molecule which is similar to high affinity receptor
FcγRI and identified as FREB (Fc receptor homolog expressed in B
cells); in analogy to all Fcγ receptors and FcγR homologs IRTA and
FCRH, FREB maps to human chromosome 1; FREB is not expressed on
peripheral blood B cells, but it is upregulated upon B-cell activation.
FREB is related to FcγRI, but it is quite unique in structure: it lacks a
transmembrane domain, has an intracellular distribution and does not
bind immunoglobulins. Using immunohistochemistry we analyzed
FREB expression on lymphoid tissues and a series of malignant
lymphomas. FREB is absent from intra-thymic B-cells and from the
majority of mantle and marginal zone B-cells, while it is strongly posi-
tive on a fraction of germinal center cells; two color immunofluorescent
analysis showed that expression of FREB and IgG, IgA or IgD are
mutually exclusive, while 5–20% of IgM+ cells coexpress FREB. In
addition, all FREB+ cells are PCNA+ and correspond to proliferating
centroblasts. FREB was negative in T cell lymphomas (7 cases) and
showed weak/no expression in pre-follicular B cell lymphomas (7). In
contrast, FREB stained large cells of all the examined follicular
lymphomas (7) and the majority of cells from 19/35 (54%) diffuse
large B cell lymphomas (DLBCL). L&H cells in LP-Hodgkin’s lymphomas
(2) are FREB+, but not atypical cells in classical HL (7). In conclusion,
FREB identifies a stage of B cell development which overlaps with
somatic hypermutation. This unique pattern of expression, together
with the inability to bind soluble immunoglobulins, suggest a unique
yet unknown role of FREB in B cell differentiation. Analysis of lympho-
mas is consistent with the selective expression of FREB in centroblasts
and allows to distinguish DLBCL into two phenotypically distinct
groups. The differential expression of FREB in DLBCLs may further con-
tribute to the diagnosis and prognosis of affected patients.

103 CDK9/CYCLIN T EXPRESSION IN REACTIVE LYMPH
NODES AND MALIGNANT LYMPHOMAS

C Bellan, G De Falco, S Lazzi, K Schuerfeld, P Micheli, S Bartolommei, M
Vestri, A Nyongo, S Pileri, L Leoncini, P Tosi, A Giordano. Institute of
Pathological Anatomy and Histology, University of Siena, Siena, Italy;
Department of Pathology, Anatomy and Cell Biology, Jefferson Medical
College, Philadelphia, Pennsylvania, USA

Cdk9 is a member of the Cdc2-like family of kinases. Its cyclin partners
are members of the family of cyclin T (T1, T2a ad T2b) and cyclin K.
The Cdk9/cyclin T complexes appear to be involved in regulating sev-
eral physiological processes. Cdk9/cyclin T1 belongs to the P-TEFb
complex, and is responsible for the phosphorylation of the
carboxyl-terminal domain (CTD) of the RNA polymerase II, thus
promoting general elongation. Cdk9 also appears to be involved in
the differentiation program of several cell types, such as muscle cells,
monocytes and neurones, suggesting that it may have a function in
controlling specific differentiative pathways. It has recently been dem-
onstrated that CDK9 interacts with gp130, the receptor of the
IL6-family of cytokines. Because of the pleiotropic activities of gp130-
utilizing cytokines, this interaction indicates an extensive role for
CDK9 as a regulator of immune response, inflammation and cell dif-
ferentiation. This suggests the involvement of Cdk9 in several physio-
logical processes in the cell, the deregulation of which may be related
to the genesis of transforming events.

The aim of the paper is to analyze the expression of CDK9/cyclin T
complex in lymphoid tissue, in order to assess its role in B and T cell
differentiation and lymphomagenesis.

We have analysed 20 cases of reactive lymph nodes and 160
cases of lymphomas by immunohistochemistry and by RT-PCR after
laser capture microdissection.

In reactive lymph nodes CDK9/cyclin T expression is restricted to
germinal center B-cells and B and T immunoblasts located in the inter-
follicular areas. In addition, all CDK9/cyclin T+ cells are KI67+ and
correspond to proliferating centroblasts. This suggests a role for CDK9
in the activation and differentiation of B and T cells.

The pattern of CDK9 and cyclin T expression in lymphomas reflects
the normal distribution of the complex. CDK9/cyclin T is highly
expressed in B-cell lymphomas of follicular centre origin, Hodgkin’s
lymphomas and T-cell lymphomas originating from activated T cells
(CD30+).

Conversely, chronic lymphocytic leukemia, mantle cell lymphomas,
marginal zone lymphomas and multiple myeloma did not show any
CDK9/cyclin T expression. Diffuse large B-cell and Burkitt’s
lymphomas showed heterogeneous distribution of this complex, with
low expression in the cases with plasmacellular differentiation. No
relation was found between the CDK9/cyclin T complex and
proliferative features. The over expression of CDK9 in follicular centre
and Hodgkin’s lymphomas may be indicative of its role in
lymphomagenesis in these types of lymphoma and further supports the
germinal centre origin of Reed Sternberg cells in Hodgkin’s
lymphoma. On the other hand, the over-expression of CDK9 in only a
portion of diffuse large B cell lymphomas and Burkitt’s lymphomas
points out the heterogeneity of these lymphoma types.

104 TISSUE-MICROARRAY ANALYSIS OF CD44 EXPRESSION
IN B-CELL NON-HODGKIN LYMPHOMAS (NHL)

*A Tzankov, A Lugli1, A Zimpfer1, S Pileri2, S Dirnhofer1. Institute of Patho-
logy, University of Innsbruck, Austria; 1Institute of Pathology, University of
Basel, Switzerland; 2Institute of Pathology, University of Bologna, Italy

Background: CD44 standard (CD44s) and its variant isoforms
(CD44-v) are broadly distributed cell surface glycoproteins, playing a
key role in lymphocyte migration and activation, and in transmission
of apoptotic signals. The expression of CD44-v in NHL is associated
with an unfavorable prognosis.

Purpose: To analyse the expression of CD44s, 4v, 6v and 9v in
large series of B-NHL. For this purpose we constructed a tissue micro-
array (TMA), containing 339 punches of 85 diffuse large B-cell
lymphomas (DLCL), 6 transformed follicular lymphomas (FL), 2 Burkitt-
like and 20 small lymphocytic lymphomas (SLL).

Results: 109 of the 113 cases (96.5%) were representative. Stain-
ing for CD20, CD23, CD30, CD3, CD5, bcl-2 and bcl-6
corresponded to conventional large slides. NHL were characterized
by a differential expression of CD44 (see table). CD44–9v was
detected exclusively on CD44s positive lymphomas. A distinct SLL sub-
group (7 cases) showed CD44s/6v co-expression (p = 0.04). Corre-
sponding to their normal counterparts, follicular center cells,
transformed FL did not express CD44-v. Except for four DLCL,
CD44–4v was not detected in the present study group.

Conclusions: Our study demonstrates that the TMA technology is a
reliable tool for high-throughput immunohistochemical analysis in
NHL. As NHL usually have defined disease specific genotypic and
phenotypic abnormalities without significant accompanying random
alterations, they appear to be one of the most appropriate candidate
malignancies for TMA analysis. We also showed significant
differences in the expression of CD44-v in the various B-NHL entities.
CD44s, 6v and particularly 9v appeared to be associated with
aggressive lymphomas. Importantly, the CD44s/6v phenotype of a
distinct SLL subgroup corresponded to that of the DLCL.

Abstract 104 Expression of CD44 variant isoforms

n CD44s CD44–4v CD44–6v CD44–9v

DLCL 81 67 4 49 15
Transformed FL 6 2 – – –
Burkitt-like 2 2 – – 1
SLL 20 16 – 10 1

DLCL, diffuse large cell lymphomas; FL, follicular lymphomas; SLL, small lymphocytic lymphomas.
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105 IDENTIFICATION OF DIFFUSE LARGE B-CELL
LYMPHOMA ANTIGENS

*AP Liggins, B Guinn1, CS Hatton2, K Pulford, AH Banham. Nuffield
Department of Clinical Laboratory Sciences, LRF Immunodiagnostics Unit,
Room 5501, John Radcliffe Hospital, Oxford, OX3 9DU, UK; 1Guys, Kings
and St Thomas School of Medicine, 123 Coldharbour Lane, London,
SE5 9NU, UK; 2Department of Haematology, John Radcliffe Hospital,
Oxford, OX3 9DU, UK

Diffuse large B-cell lymphomas (DLBCLs) are a biologically and
clinically heterogeneous entity that comprises approximately 40% of
adult non-Hodgkin s lymphomas, and many studies have attempted to
define markers of clinical and/or prognostic significance for this dis-
ease. A number of DNA microarray studies suggest that there are
clinically relevant subtypes of DLBCL, but the genetic basis of the dis-
ease is still unclear. The SEREX technique has therefore been used to
identify immunogenic proteins associated with this disease. SEREX, the
serological analysis of recombinant cDNA expression libraries, has
been widely used to identify tumour-associated antigens that elicit both
humoral and cytotoxic T-lymphocyte responses. As such, SEREX is an
excellent technique for identifying potential targets for immuno-
therapy. One major group of tumour-associated antigens is the
cancer-testis antigens (CTAs), which are expressed in
immunologically-privileged sites such as testes and placenta, and also
many MHC class I-positive tumour cells. In order to identify CTAs
expressed in DLBCL a normal testis expression library was screened
with serum from a DLBCL patient. A total of 94 clones were identified
which represented 28 antigens. Two of these antigens are completely
novel, four are uncharacterised and the remainder are proteins of
known function including serine/threonine kinase 11, SRPK1 (serine/
arginine protein kinase 1) and SIRT1. The 28 antigens were tested for
reactivity with a panel of sera from DLBCL patients and normal control
individuals. Approximately 60% of the antigens showed patient-
specific reactivity, whilst a further 10% elicited antibody responses at
a higher frequency in patients than in controls. Studies are under way
to characterise these antigens further, and to clarify their importance
in DLBCL and other lymphomas.

106 t(14;18) REAL-TIME PCR IN FROZEN AND FIXED
TISSUES

*I Soubeyran, I Hostein, P Soubeyran, M-C Bort, J Meijerink1, N Vergneau,
J Wafflart. Institut Bergonié, Bordeaux, France; 1Sophia Children’s Hospi-
tal, Erasmus University Rotterdam, The Netherlands

Background: The t(14;18) real-time PCR technique has been largely
described to detect residual disease. Experiments were performed on
DNA extracted from frozen material. However, most of the time, only
fixed paraffin-embedded tissue is available.

Purpose: We have developed a new real-time t(14;18) PCR to
amplify DNA extracted from fixed material, and compared it to
conventional PCR. 83 follicular lymphomas and 10 reactive lymph
nodes were analyzed. We also evaluated the accuracy of quantifica-
tion.

Results: A 10 fold serial DNA dilution showed that our method was
reliable down to 10–4 cells. Results at 10–5 level were reported as
“below threshold”. For frozen tissues, overall PCR positivity was equiv-
alent with both techniques (73%; 27/37). However, four conventional
PCR - cases were found “below threshold” by real-time PCR (11%). For
fixed tissues, the t(14;18) detection rate was lower compared to
frozen tumours but higher by real-time PCR: 57% (36/63) vs 50.5%
(32/63). Three additional cases were found “below threshold” by
real-time PCR. In reactive lymph nodes, conventional PCR was
negative while real-time PCR was “below threshold” for three frozen
samples. Quantification of t(14;18)-bearing cells in 19 frozen tumors
showed variable percentages with four samples below 0.05% and the
remaining between 3.5 and 35%. In the former, correlation with bcl2
expression showed two immunohistochemical bcl2-negative tumours.
All remaining tumours were bcl2-positive. Quantification in fixed sam-
ples from 8 lymphomas and cell pellets of OCI-ly8 t(14;18)-bearing
cell line showed aberrant results.

Conclusion: In fixed material, t(14;18) real-time PCR diagnosis is
suitable and sensitive but quantification is not reliable. Care must be
taken to avoid unrelated-tumour clone detection.

107 COMPLEX IGH REARRANGEMENTS IN THE MATURE B
CELL ACUTE LYMPHOBLASTIC LEUKEMIA CELL LINE
Z138 AND THE INVOLVEMENT OF
IMMUNOGLOBULIN ISOTYPE SWITCH
RECOMBINATION

J Guikema1, J Fenton2,3, K Kleiverda3, A Brink3, Z Estrov4, D Cox5, PM
Kluin1,*E Schuuring1. 1Department of Pathology, University Hospital Gron-
ingen, Groningen, The Netherlands; 2Department of Haematology, Univer-
sity of Leeds, Leeds, UK; 3Department of Pathology, Leiden University
Medical Center, Leiden, The Netherlands; 4Department of Bioimmuno-
therapy, The University of Texas, M.D. Anderson Cancer Center, Houston,
USA; 5Research Institute, The Hospital for Sick Children, Toronto, Canada

Reciprocal chromosomal translocations involving the immunoglobulin
(Ig) loci are a hallmark of most B cell lymphomas. In lymphomas origi-
nating from germinal center B cells, several studies suggest the
involvement of the Ig isotype switch recombination in the translocation
process, although detailed structural analysis of reciprocal transloca-
tions into Ig switch regions are limited.

In the present study we show a comprehensive analysis of the Ig
heavy chain (IgH) translocations in the mature B cell acute
lymphoblastic leukemia cell line Z138 established from the bone mar-
row of a patient with transformed chronic lymphocytic leukemia. Inter-
phase and DNA fiber FISH revealed that both IgH alleles are involved
in reciprocal translocations. One allele showed a break at the
JH-region juxtaposing the E-enhancer and the 5′-IgH-enhancers to the
BCL1 locus resulting in overexpression of the cyclin D1 gene, charac-
teristic for the mantle cell lymphoma-like t(11;14). The other IgH-allele
consisted of 4 C-C-clusters and demonstrated a breakpoint in or near
the S2 region. The breakpoint on 8q24 was located <100 kb centro-
meric of MYC, juxtaposing the 3′-C enhancers to the MYC gene. Inter-
estingly, immunophenotyping using flow cytometry demonstrated IgM
expression indicating that the reciprocal IgH-allele harbored a
functional V(D)J rearrangement. On this allele the C constant region
and 2 C-C-clusters were joined to the region 5′ of MYC.

These data suggest that the t(8;14) is mediated by a downstream Ig
isotype switch recombination event leaving the C gene intact. We
hypothesize that the inability of C to take part in switch recombination
is due to internal S deletions. Importantly, we demonstrated that
despite the fact that both IgH alleles are involved in chromosomal
translocations IgM expression is not impeded in this cell line.

108 ISOTYPE-SWITCHED IMMUNOGLOBULIN GENES WITH
A HIGH LOAD OF SOMATIC HYPERMUTATION AND
LACK OF ONGOING MUTATIONAL ACTIVITY ARE
PREVALENT IN MEDIASTINAL B CELL LYMPHOMA

*F Leithäuser, M Bäuerle, MQ Huynh, P Möller. Department of Pathology,
University of Ulm, Germany

Background: Primary mediastinal B cell lymphoma (PMBL) is a
subentity of diffuse large B cell lymphoma (DLBCL) with characteristic
clinical, histomorphologic, immunophenotypical, and genetic fea-
tures.

Purpose: Unlike other B cell lymphomas, PMBL has not yet been the
subject of comprehensive molecular studies on the rearranged immu-
noglobulin (Ig) gene. Such investigations have proved essential to
obtain information about the differentiation stage of the lymphoma-
genic B cell. In the present study, we analyzed the clonally rearranged
Ig heavy chain gene of 13 PMBL cases by polymerase chain reaction
(PCR) in conjunction with cloning and DNA sequencing.

Results: Twelve out of 13 rearrangements were potentially
functional. All clonally rearranged Ig genes bore a high load of
somatic mutation (average: 13.0%) which appeared to be selected for
a functional antibody in the majority of cases. The comparison of
cloned PCR products revealed no evidence of ongoing mutation of the
Ig variable gene. Using reverse-transcriptase PCR, we detected
lymphoma-specific Ig transcripts in 8 out of 13 cases, all of which
were of the post-switched type, whereas Ig protein expression was
undetectable in all but one case. A PMBL cell line, MedB-1, generated
from an IgG− parental tumor, constitutively expressed IgG protein in a
subset of cells, which was moderately suppressed by IL-4 and
up-regulated in the presence of dexamethasone.

Conclusions: PMBL is thus characterized by a heavily mutated,
class-switched Ig gene without evidence of ongoing mutational activ-
ity. Moreover, our data indirectly suggest that regulation by extrinsic
signals contributes to the Ig- phenotype of PMBL.
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109 TYPICAL WALDESTROM’S MACROGLOBULINEMIA IS
DERIVED FROM A B-CELL ARRESTED FOLLOWING
CESSATION OF SOMATIC MUTATION BUT PRIOR TO
ISOTYPE SWITCH EVENTS

SS Sahota1, *F Forconi4, CH Ottensmeier1, D Provan2, DG Oscier3, TJ
Hamblin,1,3 FK Stevenson1. 1Molecular Immunology Group, Tenovus Labo-
ratory, Southampton University Hospitals, Southampton, UK; 2Department
of Haematology, St Bartholomew’s and The Royal London School of Medi-
cine and Dentistry, London, UK; 3Department of Haematology, Royal
Bournemouth Hospital, Bournemouth, UK; 4Cattedra e U.O. Ematologia,
Ospedale A. Sclavo, Universita’ di Siena, Siena, Italy

There exists a wide spectrum of IgM-secreting B-cell tumors with differ-
ent clinical behaviour. Knowledge of the VH gene status can reveal
their origin and clonal history. For Waldenstrom’s macroglobulinemia
(WM), a distinct subtype of lymphoplasmacytic lymphoma, early data
on limited sequences showed evidence for somatic mutation. A recent
report of one case demonstrated intraclonal mutational activity
ocurring post-transformation, a characteristic of germinal center
lymphomas.

To extend the investigation, we have analysed 7 cases of WM. VH

genes were somatically mutated with no evidence of intraclonal varia-
tion in all cases. In contrast to IgM-secreting multiple myeloma, there
was no evidence for isotype switch transcripts in any of the cases.
These data support the concept that typical WM is derived from a
B-cell which has undergone somatic mutation prior to transformation,
at a point where isotype switch events have not been initiated.

110 AN IMPROVED FICTION METHOD ON PARAFFIN
SECTIONS

A Martinez-Ramirez, L Maestre-López1, JC Cigudosa2, *Giovanna Ronca-
dor1. Department of Human Genetics, 1Monoclonal Antibodies Unit, 2Cyto-
genetic Unit, Spanish National Cancer Center, C/ Melchor Fernandez
Almagro 3, Spain

Background: Clinical aspects as well as disciplines such as morphol-
ogy, immunophenotyping and genetics have widely contributed over
decades to the comprehension and understanding of the mechanisms
of tumorigenesis. In an effort to obtain a greater insight into the com-
plex processes involved in tumorigenesis many scientists have joined
their efforts and combined many of the techniques available. With that
purpose, we have developed techniques over the past year that com-
bine cell morphology, immunophenotype and genetics, and we have
applied them to the study of haematological neoplasms. In 1992,
Klaus Weber Matthisen et al at the Institute of Human Genetics of the
University of Kiel described a novel method called FICTION
(fluorescence immunophenotyping and interphase cytogenetics as a
tool for the investigation of neoplasm). This technique preserves cell
morphology and combines immunofluorescence to detect cellular anti-
gens and fluorescence in situ hybridisation to detect chromosomal
abnormalities.

Purpose: Since the FICTION technique originally described has
some associated problems such as frequently poor target signals and
high non specific background when used on formalin fixed and paraf-
fin embedded tissue, we have developed a modified FICTION proto-
col for such tissue sections. This protocol has resulted in improved
technique sensitivity and it has been applied to the study of different
types of lymphomas. Immunofluorescence assays (including CD30,
CD20, CD3, and CD8 monoclonal antibodies) were used to identify
different cell subtypes together with several FISH probes to analyse,
within the same cell, if any chromosomal aberration was present.

Results: In most cases analysed we were able to perform FISH
analyses exclusively on immunophenotypically and morphologically
characterised tumour cell populations. The most promising application
of the FICTION technique is its application to cases where the percent-
age of tumour cells is low. We selected several cases of Hodgkin’s
and anaplastic large cell lymphoma, where the tumour cells are less
than 1% of the total cell number. Neoplastic cells were identified using
CD30 monoclonal antibody and, subsequently, we applied different
FISH probes for detecting the exact chromosomal aberrations that
occurred in these cells.

Conclusion: The results obtained here confirm that FICTION in
paraffin sections is a rapid and effective technique and we believe
that its application in routine diagnosis could provide prognostic infor-
mation and help in the selection of therapeutic strategies.

111 BCL-6 IS FREQUENTLY MUTATED IN PRIMARY
MEDIASTINAL B-CELL LYMPHOMAS

G Malpeli, A Scarpa, MC Chilosi, F Menestrina. Department of Pathology,
University of Verona, Italy

It has been recently reported that primary mediastinal B-cell
lymphomas (PMBL) express bcl-6 protein in the majority of cases in the
absence of point mutations of the BCL-6 gene. This gene is known as
a target of somatic hypermutation in normal and neoplastic B-cells
since, like immunoglobulin genes, it is modified during the transit of
B-cells into the germinal center (GC) of lymph nodes.

We searched 24 PMBL for mutations in the first intron of BCL-6 by
PCR-SSCP and sequence analysis. Fourteen of 24 cases (58%)
showed mutations in the BCL-6 gene. A total of 76 sequence
alterations were observed, ranging from 1 to 16 per case (average
5.4). These included 69 single base substitutions and 7 insertions/
deletions of one to eight base pairs. Interestingly, at variance with fol-
licular and large cell lymphomas, BCL-6 deletions and insertions in
PMBL reprensented a significant proportion (about 10%) of the total
mutations.

Mutations were identical in multiple biopsies of the same patient in
12 cases, suggesting no clonal heterogeneity. The preferential targets
of the hypermutation process were the RGYW/WRCY DNA motifs
with 29% of events against the expected 16% (p <0.02). However,
the hypermutation process in PMBL seemed to shift from a preferential
targeting for GAG and GA sequences, observed in BCL-6 and Ig-VDJ
genes in physiologic conditions, to TAT and TA. Only a small bias for
transition over transversion and a strong strand polarity has been
found. Immunohistochemical analysis showed that Bcl-6 protein was
expressed in all cases in variable proportion of cells ranging from
10% to 100%. The immunohistochemical pattern of staining showed
no correlation with either the DNA status or specific mutations. Our
data are consistent with a post-germinal center origin of the neoplasia
and with a hypotetical causative role of deregulation of the hypermu-
tation process in PMBL generation.

Recent advances in
haematopathology

112 IRTA1: A NEW MOLECULE ASSOCIATED WITH
NORMAL AND NEOPLASTIC MARGINAL ZONE B CELLS

B Falini, E Tiacci1, G Hatzivassiliou2, J Kurth1, R Kuppers1, G Cattoretti2, R
Dalla-Favera2. Institute of Hematology, University of Perugia, Perugia, Italy;
1Institute of Internal Medicine, University of Cologne, Germany;
2Department of Pathology, College of Physicians and Surgeons, Columbia
University, New York, USA

Specific monoclonal (named M-IRTA1) and polyclonal antibodies
were generated against the human IRTA1 (immune receptor transloca-
tion associated-1) protein, the product of the homologous gene
involved in the myeloma-associated t(1;14) (q21;q32) translocation.
Expression of the IRTA1 molecule was then investigated by
immunohistochemistry (APAAP technique) on normal and neoplastic
lympho-hemopoietic tissues. In normal and reactive lymphoid tissues,
IRTA1 was selectively expressed by a subset of B cells that usually
showed a dendritic morphology and homed to the marginal zone or
their anatomic equivalents, e.g. the sub- and intra-epithelial areas of
the tonsil, the external border of mantle zones and the marginal sinus
of reactive lymph nodes, and, less consistently, the splenic marginal
zone of the spleen; monocytoid B cells of toxoplasmic lymphadenitis
were also strongly IRTA1+. Double staining of tissue sections and cell
suspension revealed that tonsil IRTA1+ cells consistently expressed the
CD27 molecule (a marker of memory B cells) in the absence of other
mantle cell, germinal center and plasma cell associated molecules.
PCR analysis of single tonsil IRTA1+ cells proved that they consist of a
mixed population of mutated (e.g. antigen-experienced) and
unmutated B-cells (representing either virgin cells or, most likely, cells
driven by antigens that did not induce or select for IgV gene mutation).
IRTA1 was strongly expressed in about 60% of nodal and extranodal
marginal zone lymphomas and only rarely in other lymphoma
subtypes. In marginal zone lymphoma of MALT type, the anti-IRTA1
antibodies mainly labelled the neoplastic cells participating to the for-
mation of the so-called lympho-epithelial lesions, thus mimicking the
epitheliotropism of the normal IRTA1+ cells in the tonsil. Antibodies
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against IRTA1 represent the first marker for marginal zone-associated
B cells and are expected to be a useful tool for the study of this B cell
subset and for diagnosis of marginal zone lymphomas.

113 PROGRESS IN UNRAVELLING THE MOLECULAR
BIOLOGY OF MALT LYMPHOMA

PG Isaacson. Royal Free and University College Medical School, University
College London, London, UK

Gastric MALT lymphoma evolves from mucosa associated lymphoid
tissue that has been acquired following infection with Helicobacter
pylori. The organism stimulates the growth of lymphoma cells via spe-
cific interaction with T-cells and eradication of H pylori results in com-
plete regression in approximately 70% of cases. Recent progress in
unravelling the molecular biology of MALT lymphoma has focused on
two translocations that appear to lead to malignant transformation via
a common pathway. Acquisition of t(1;14)(p22;q32) is a relatively
rare event in the pathogenesis of MALT lymphoma that has,
nevertheless, been observed by several independent groups. This
translocation is of interest since it is associated with independent
growth of lymphoma cells in culture that can be enhanced by engag-
ing the lymphoma cell surface immunoglobulin. Cloning of the t(1;14)
breakpoint has led to the identification of a new gene, bcl10.
Antibodies have been raised to bcl10 protein and cases with t(1;14)
show intense intranuclear expression of bcl10 in the lymphoma cells.
T(11;18)(q21;q21) is a common (30–40%) translocation in gastric
MALT lymphoma. Cloning has shown that it results in a chimeric fusion
between the API2 gene, an apoptosis inhibitor and the MALT1 gene.
Interestingly, it is also associated with nuclear expression of bcl10
albeit much weaker than t(1;14). Unlike t(1:14), t(11;18), when
present, is the sole cytogenetic abnormality and moreover is rarely
present in cases with high grade transformation. Both t(11;18) and
intranuclear expression of bcl10 are associated with more advanced
gastric lymphoma and lymphoma that is resistant to eradication of H
pylori; these properties can be used clinically in planning the manage-
ment of gastric MALT lymphoma cases. Both the API2-MALT1 fusion
product and BCL10 have been shown to activate NFκB and may be
synergistic in their action. Although it remains largely unknown how
the API2-MALT1 and BCL10 exert their oncogenic activities they are
both significantly associated with aggressive MALT lymphomas and
each other. Cases of gastric lymphoma lacking t(11;18) frequently
show other cytogenetic abnormalities and in addition frequently show
amplification of the 3q26.2–27 region and other allelic imbalances,
some of which are shared by diffuse large B-cell lymphoma. Thus gas-
tric MALT lymphoma can develop along two pathways, one that
results in a lymphoma responsive to antibiotic eradication of H pylori
but also liable to undergo high grade transformation and the other a
persistently low grade tumour that is unresponsive to antibiotic
treatment de novo and is relentlessly progressive.

114 ADVANCES IN MICROSCOPY-BASED ANALYSIS OF
LYMPHOMAS

DY Mason. Nuffield Department of Clinical Laboratory Sciences, University
of Oxford, UK

The diagnosis of lymphoma has been transformed in the past 20 years
by the immunohistological demonstration of leucocyte markers. Most
of these are surface molecules, and the antibodies that detect them are
raised against living cells. In recent years however an increasing
number of internal leucocyte constituents have been identified, princi-
pally through molecular biological studies. Many of these are compar-
able in terms of specificity (e.g. for cell lineage) to surface markers, but
they tend to differ in two respects: firstly, their epitopes are more likely
to be denaturation-resistant and hence detectable in routine paraffin
sections; and secondly, antibodies are often raised against synthetic
peptides or recombinant protein (since the markers are commonly
identified following protein sequencing/gene cloning). In conse-
quence, in many instances reliable polyclonal antibodies can be pro-
duced. This fact, and their intracellular localisation, means that these
markers are particularly suitable for double immunohistological label-
ling (using enzymatic or fluorescent labels) in conjunction with
molecules detected by monoclonal antibodies. This presentation will
review examples of new intracellular markers, and illustrate how dou-
ble enzyme and fluorescent labelling can be used to characterise lym-
phoid cell populations.

The detection by FISH techniques of chromosome alterations repre-
sents a second area of advance in the microscopy-based analysis of
lymphomas. Technical problems (both real and perceived) have

restricted the use of this technique on routine biopsies and there has
been controversy as to whether tissue sections are preferable to
isolated cell nuclei extracted from paraffin sections. The current status
of these studies will be reviewed, with practical examples of these two
technical approaches as applied to the study of lymphoma.

115 HIGH GRADE B-CELL LYMPHOMA, WHAT DO SINGLE
CELLS TELL?

M-L Hansmann, A Bräuninger. Senckenberg, Department of Pathology,
University Frankfurt, Germany

In large B-cell lymphomas, as in other malignant B-cell neoplasms, PCR
techniques were applied to investigate clonality, origin of the tumor
cells and transformation mechanisms. The sequence analysis of
variable region immunoglobulin genes of large B-cell lymphomas
showed somatic mutations as an indicator of origin from germinal
center or post germinal center B-cells.

Single cell studies turned out to be useful in cases in which a rela-
tively small number of tumor B-cells is surrounded by a major popula-
tion of non malignant polyclonal T-cells. This is the case in T-cell rich
B-cell lymphoma. Somatically mutated V gene rearrangements and
intraclonal diversity based on somatic mutations could be found. Vari-
ous means of how immunoglobulin gene rearrangements can be
modified by germinal center B-cells and their malignant counterparts
could be demonstrated.

These studies could be extended to follicular lymphomas and large
B-cell proliferations in AILD and post transplant lymphomas. In AILD
clonal expansions of mutating “forbidden” (immunoglobulin receptor
deficient) Epstein-Barr virus infected B-cells could be found. In addition
single cell PCR turned out to be useful to find common precursors of
Hodgkin and large cell B-cell lymphomas and to get more insight in
transformation mechanisms.

116 LOSS OF THE B LINEAGE SPECIFIC GENE EXPRESSION
PROGRAM IN HODGKIN AND REED/STERNBERG CELLS
OF HODGKIN’S LYMPHOMA

Ines Schwering,1,2 Andreas Bräuninger,3 Ulf Klein,4 Berit Jungnickel,1 Volker
Diehl,2 Martin-Leo Hansmann,3 Riccardo Dalla-Favera,4 Klaus Rajewsky,1

*Ralf Küppers1,2. 1Institute for Genetics and 2the Department of Internal
Medicine I , University of Cologne, Cologne, Germany; 3Department of
Pathology, University of Frankfurt, Frankfurt/Main, Germany; 4the Institute
of Cancer Genetics, Columbia University, New York, USA

Hodgkin and Reed/Sternberg (HRS) cells represent the malignant cells
in classical Hodgkin’s lymphoma (HL). Since their immunophenotype
cannot be attributed to any normal cell of the hematopoietic lineage,
the derivation of HRS cells had been controversially discussed, but
molecular studies established their derivation from germinal center B
cells. In this study, gene expression profiles generated by SAGE and
DNA chip microarrays from HL cell lines were compared with those of
normal B cell subsets, focussing here on the expression of B lineage
markers. This analysis revealed decreased mRNA levels for nearly all
established B lineage-specific genes. In particular, multiple compo-
nents of signaling pathways active in B cells, including B cell receptor
(BCR) signaling, were severely affected. We propose that the lost B
lineage identity in HRS cells may explain their survival without BCR
expression and reflect a previously unrecognized fundamental defect
in maintaining the B cell differentiation state in HRS cells, which is
likely caused by a novel, yet unknown, pathogenic mechanism. The
genes specifically upregulated in HRS cells are currently under investi-
gation.

117 KSHV POSITIVE GERMINOTROPIC LYMPHOMA: A NEW
KSHV ASSOCIATED LYMPHOPROLIFERATIVE DISORDER

*MQ Du, TC Diss, H Liu, H Ye, RA Hamoudi, J Cabecadas,1 HY Dong,2 NL
Harris,2 J Chan,3 A Dogan, PG Isaacson. Department of Histopathology,
University College London, London, UK; 1Servico de Anatomia Patologica,
Instituto Portugues de Oncologia de Francisco Gentil, Portugal;
2Department of Pathology, Massachusetts General Hospital, Boston, USA;
3Department of Pathology, Queen Elizabeth Hospital, Hong Kong, China

Kaposi’s sarcoma-associated herpesvirus (KSHV) is associated with
two distinct lymphoproliferative disorders: primary effusion lymphoma
(PEL) and multicentric Castleman’s disease (MCD). PEL occurs
primarily in body cavities and is featured by immunoblasts that are
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usually co-infected by Epstein Barr virus (EBV) and harbours a hymer-
mutated Ig gene, whereas MCD involves lymph nodes and spleen and
is characterized by monotypic IgMl expressing plasmablasts that are
EBV negative and bear an unmutated Ig gene. We report three cases
of a new KSHV associated lymphoma. In each case, the lymphoma
presented as localized lymphoadenopathy and showed a favorable
response to chemo or radiotherapy. Histologically, the lymphoma is
featured by plasmablasts that preferentially invaded germinal centers
of B-cell follicles and formed microlymphomatous lesions. The
plasmablasts were positive for both human herpesvirus 8 (HHV8) and
EBV, and most of them also expressed viral interleukin 6 (IL6). The
KSHV positive plasmablasts were monotypic, expressing either κ or λ
light chain. Despite this, molecular analysis of whole tissue sections
and microdissected KSHV positive microlymphomas demonstrated a
poly- or oligoclonal pattern. The plasmablasts showed somatic
mutation and intraclonal variation in their rearranged Ig gene and in
one case also expressed switched Ig heavy chain (IgA), indicating that
they originated from germinal centre B-cells. The results indicate that
KSHV associated germinotropic lymphoma represents a new variant
of KSHV induced lymphoproliferative disorders.

118 REOVIRUS AS AN ONCOLYTIC AGENT IN LYMPHOID
NEOPLASIA

AE Kossakowska, T Alain, K Hirasawa, SJ Urbanski, Y Auer, A Janowska-
Wieczorek, PWK Lee. Calgary Laboratory Services, Foothills Medical
Center, Pathology Dept, Calgary, Canada

Reoviruses were shown to have the ability to destroy many different
types of cancer cells both in vitro and in vivo. Cells derived from brain,
breast, colon, ovarian, and prostate tumors, with activated Ras or
other elements of the Ras pathway, were shown to be susceptible to
reovirus infection and subsequent lysis. In this study, we investigated
reovirus induced oncolysis of lymphoid malignancies. A total of 9 lym-
phoid cell lines and 20 primary human lymphoid malignancies, as
well as normal lymphocytes and hematopoietic stem/progenitor cells,
were investigated for reovirus susceptibility. In vitro, the cell lines and
the primary samples were challenged with reovirus (serotype 3 Dear-
ing) and viral infection was assessed by cytopathic effects, remaining
viability, [35S]-methionine labeling for the detection of viral protein syn-
thesis and progeny virus production. In vivo, Burkitt’s lymphoma Raji
and Daudi cell lines were grown subcutaneously in SCID/NOD mice
and subsequently infected with reovirus intra-tumorally. We found effi-
cient reovirus infection and lysis in the Burkitt’s lymphoma cell lines
Raji and CA46, and diffuse large B-cell lymphomas (OCY-LY1, 2, 8,
and 10). In contrast, Burkitt’s lymphoma lines Daudi, Ramos and
ST486 were resistant to reovirus infection. Significant tumor regression
was observed in the Raji but not Daudi cells consistent with the in vitro
results. Reovirus susceptibility was also detected in 14 out of the 20 ex
vivo specimens. While the normal lymphocytes or stem/progenitor
cells did not show permissiveness to reovirus, viral sensitivity varied
amongst the different types of lymphoid malignancies. The data indi-
cate that reovirus may be an effective agent against human lymphoid
malignancies.

119 EPSTEIN-BARR VIRUS (EBV) INFECTED B-CELLS IN
INFECTIOUS MONONUCLEOSIS: IMMUNOGLOBULIN
GENE ANALYSIS FROM ISOLATED CELLS

*I Anagnostopoulos, M Hummel, L Hock, H Stein. Institute of Pathology,
University Clinic Benjamin Franklin, Free University of Berlin, Berlin,
Germany

Infectious mononucleosis (IM) represents a model disease for
investigation of the cellular targets during primary infection with the
Epstein-Barr virus (EBV). This study was performed to extend published
data on the clonality and differentiation stage of the infected B-cells.

For this puprose, we studied frozen tissue sections from tonsils of six
patients with IM for EBV presence by EBER in situ hybridization and
immunohistology of virally encoded proteins. Single cells expressing
either latent membrane protein (LMP)-1 or EBV-nuclear antigen
(EBNA)-2 or both, were picked from the sections by means of a
hydraulic micromanipulator and analysed by single-copy PCR for
immunoglobulin gene (Ig) rearrangements. Resulting PCR products
were sequenced and compared to data bank germ line VH segments
to determine their coding capacity and to detect evidence for selection
towards antigen.

A total of 890 single EBV-infected cells were isolated either from
interfollicular areas or from germinal centers (GC). Sequence analysis
of VH regions of the rearranged Ig genes demonstrated that

EBV-infected B-cells consisted of naïve B-cells without somatic
mutations as well as GC and post GC B-cells with variable numbers of
somatic mutations. Whereas the majority of the analysed Ig genes had
intact coding capacity, in some instances “crippling” mutations were
detected most likely representing the second non-functional rearrange-
ment.

In contrast to earlier reports, we could prove that EBV does not only
infect naïve and memory B-cells but also B-cells participating at a GC
reaction. Although most EBV-infected B-cells harbor functional Ig rear-
rangements, the unusually high number of Ig genes without signs for
antigen selection is remarkable. Furthermore, the EBV-infected B-cell
population comprised, in addition to many unique B-cells, some B-cell
clones of variable extension. The implications of these findings in the
pathogenesis of EBV-associated lymphoproliferations will be dis-
cussed.

120 MOLECULAR CYTOGENETIC ANALYSIS OF CLASSICAL
HODGKIN’S DISEASE AND OF HODGKIN CELL LINES

TFE Barth, S Joos1, ChK Menz, R Siebert2, S Gesk2, S Ohl1, G Mechtershe-
imer3, L Trümper4, P Möller, P Lichter1. Institute of Pathology, University of
Ulm, Germany; 1Deutsches Krebsforschungszentrum Heidelberg, Ger-
many; 2Institute of Human Genetics, University Hospital Kiel, Germany;
3Institute of Pathology, University of Heidelberg, Germany; 4Section of
Internal Medicine, University of Göttingen, Germany

We have performed a molecular cytogenetic study of classical Hodg-
kin’s disease. Included were 40 cases of various subtypes
(lymphocyte-rich, n = 6; mixed-cellularity, n = 16; nodular sclerosis,
n = 16; lymphocyte depletion, n = 2) as well as four Hodgkin cell
lines (KM-H2, L428, L1236, HDLM-2). Hodgkin and Reed-Sternberg
cells were isolated by laser-based microdissection; DNAs were ampli-
fied by PCR using degenerated primers (DOP-PCR), and subsequently
analysed by comparative genomic hybridization (CGH). A character-
istic pattern of gains and losses emerged: most frequent gains were
detected on chromosomes 2p (n=19), 12q (n = 13), 9p (n = 11), 16p
(n = 11), 17 (n = 9), and 5p (n = 7). Losses were most frequent on
13q (n = 12). A total of 5 high-level DNA amplifications were
detected mapping to 2p, 4p, 4q, and in two cases to 5p. The four cell
lines revealed complex CGH karyotypes including gains on 2p and
9p in KM-H2 and L1236. To test for a candidate gene three cases with
gains on 2p were analysed by FICTION with DNA probes for c-REL
and BCL11a. All three cases revealed gains and/or amplifications of
these sequences. The data indicate a highly characteristic pattern of
gains and losses for classical Hodgkin’s disease largely varying from
data recently published for lymphocyte predominant Hodgkin’s
disease (Blood 2001;97:1845) and point at new critical genomic
regions. Furthermore, cell lines KM-H2 and L1236 fit well in this
molecular cytogenetic pattern of classical Hodgkin’s disease.

121 CELL CYCLE ANALYSIS OF REED-STERNBERG CELLS IN
HODGKIN’S LYMPHOMA BY TISSUE MICROARRAYS

*JF García, M Morente, C Montalban, F Camacho, T Alvaro, C Bellas, P
Dominguez, M Fraga, C Martín, F Mazorra, J Menarguez, MJ Mestre, M
Mollejo, Rayón C, and MA Piris, for the Spanish Hodgkin’s Lymphoma
Group Molecular Pathology Program. Centro Nacional de Investigaciones
Oncológicas (CNIO), Madrid, Spain

There is a considerable lack of understanding about the molecular
defects that occur in Hodgkin’s lymphoma (HL), and little is known
about the role of cell cycle deregulation in Reed-Sternberg (RS) cells.
Tissue microarrays are powerful tools for testing large numbers of
molecular parameters in sufficiently large series of tumors. Using this
technology, we have analyzed a series of homogeneously treated
270 HL biopsies in search of alterations in the main proteins involved
in cell cycle regulation. For each case, two 1-mm diameter cylinders
from selected areas were included, along with different controls
(HL-cell lines, normal tissues, B and T-cell non-Hodgkin’s lymphomas
(NHLs)) to ensure the quality, reproducibility and homogenous
staining of the slides. Immunohistochemistry and in situ hybridization
were performed using 25 different antibodies or probes, including:
• Proliferation and cell-cycle regulators (MIB1, cyclins A, B1, D1, D3,

and E, CDK2, CDK6, Rb).
• Tumor suppressors and oncogenes (p53, p21, p27, p16, PTEN,

Hdm2, SKP2).
• Apoptosis and survival related proteins (NFκB, STAT3, STAT1,

Bcl2, Bcl6, BAX, in-situ detection of apoptosis-TUNNEL).
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• EBV (LMP1 and EBER HIS).
We also studied by multi-parametric analyses (hierarchical cluster-

ing and supervised prediction) the different “molecular profiles” for
these markers and the relationship with clinical outcome.

The cylinders thus selected were found to include a significant
number of RS cells in 95% of cases, showing a good reproducibility
between duplicate samples. Additionally, the results were compared
in a series of 40 cases with those obtained in the analysis of whole
sections, showing an excellent reproducibility (overall concordance
higher than 90%).

The results draw a scenario where RS cells seem to accumulate
alterations in the main regulatory pathways involved in both G1/S
and G2/M transition, including p53-Hdm2-p21 (Hdm2 overexpres-
sion), p16-Rb-cyclin D (loss of p16, cyclin D overexpression),
CDK2-p27-cyclin E (loss of p27, overexpression of cyclin E and
CDK2), and overexpression of cyclin A and cyclin B1. This strategy
also allowed the identification of alterations in key proteins involved in
apoptosis such as Bcl2 and NF-κB. The analyses using bioinformatics
tools in this series permit a “molecular clustering” related to tumor pro-
liferation rate and clinical outcome to be proposed.

122 GENE EXPRESSION PROFILING DEFINES MOLECULAR
SUBTYPES OF CLASSICAL HODGKIN’S DISEASE

E Devilard, F Bertucci, R Bouabdallah, P Brousset, R Houlgatte, *L Xerri.
Institut Paoli-Calmettes, Marseille, and CHU Purpan, Toulouse, France

Background: Although the prognosis of Hodgkin’s disease (HD) is
relatively good, around 20% of patients do not benefit from current
therapies and succumb to their disease. A large-scale molecular char-
acterization of disease might help improve HD management.

Methods: Using cDNA arrays, we have studied the mRNA expres-
sion levels of ∼1000 selected genes in 34 benign and malignant lym-
phoid samples including 21 classical HD tissue samples.

Results: Hierarchical clustering identified 3 main molecular groups
of HD tumours relevant with respect to histology, response to therapy
and clinical outcome. Samples from all bad outcome HD (BOHD)
patients clustered in one group whereas the two other groups
contained most good outcome HD (GOHD) cases. The GOHD nodu-
lar sclerosis samples overexpressed genes involved in apoptotic
induction and cell signalling, including cytokines, while the BOHD
samples were characterized by the upregulation of genes involved in
fibroblast activation, angiogenesis, extracellular matrix remodelling,
cell proliferation, and the downregulation of tumour suppressor genes.

Conclusions: Our results establish a molecular taxonomy of HD
correlating with response to therapy and clinical outcome, thereby
suggesting the possibility of improving the current prognostic classifi-
cation. The identification of discriminant genes represents a basis for
new potential therapeutic targets.

123 HIGH-THROUGHPUT TISSUE MICROARRAY ANALYSIS
OF CYCLIN E GENE AMPLIFICATION AND EXPRESSION
OF CYCLIN D1, D3 AND E IN 340 CASES OF
CLASSICAL HODGKIN LYMPHOMA

*S Dirnhofer1, A Tzankov2, A Zimpfer1,2, A Lugli1, P Went1, J Krugmann2, R
Maurer3, S Pileri4. 1Institute of Pathology, University of Basel, Switzerland;
2Institute of Pathology, Zurich, Switzerland; 4Institute of Pathology, Univer-
sity of Bologna, Italy

Background: Deregulation of cyclin (CCN) expression plays a key
role in the lymphomagenesis of some non-Hodgkin lymphomas. In
contrast, little is known about the phenotypic and genotypic changes
in the cell cycle regulation of classical Hodgkin lymphoma (cHL).

Purpose: A comprehensive analysis of the expression pattern of
different G1-cyclins (CCND1, CCND3 and CCNE) and the gene
amplification status of CCNE in cHL. For this purpose, a tissue micro-
array (TMA) containing 772 punches of 340 different samples of cHL
was constructed. The expression of CD30, LMP-1 of Epstein-Barr Virus
(EBV) and the CCN expression pattern in Hodgkin and Reed-
Sternberg cells was assessed by immunohistochemistry (IHC).
Interphase fluorescent in-situ hybridization (FISH) was applied to
investigate CCNE gene amplification.

Results: 271 (80%) of the 340 cases were representative and
comprised 157 nodular sclerosis, 87 mixed cellularity, 12
lymphocyte-rich and 5 lymphocyte depleted subtypes. 10 cases were
unclassifiable. Lack of evaluation in 69 cases (20%) was due to TMA
specific factors such as missing tissue or too few tumor cells in some
samples. CCNE was expressed in 81%, CCND1 in 19% and CCND3

in 55% of cHL. 55 cases (20%) were EBV-associated. By the use of
interphase FISH we found no CCNE amplification in 119 evaluable
cases.

Conclusion: The TMA technology is useful for high-throughput
molecular evaluation of phenotypic and genotypic changes also in
such a heterogeneous tumor as cHL. CCNE is expressed in 81% of
cHL. Because this (over-) expression does not substitute for other
G1-cyclins, CCN deregulation might contribute to the pathogenesis of
cHL. At the molecular level, gene amplification as well as infection
with EBV can be ruled out as specific causes of this particular pheno-
type.

124 BCL-2 EXPRESSION IN CELLS SURROUNDING
HODGKIN CELLS ASSOCIATES MORE CLOSELY WITH
PROGNOSIS THAN BCL-2 EXPRESSION WITHIN
HODGKIN CELLS

MO Kurrer, D Korol, B Odermatt, PU Heitz. Department of Pathology, Uni-
versity Hospital and Cantonal Cancer Registry, Zurich, Switzerland

Aims: To assess the prognostic significance of approximate immuno-
histochemical surrogate markers for follicle centre (Bcl-6) and
activated B-cell phenotype (CD138 and Bcl-2) in neoplastic Hodgkin
cells and compare it to the prognostic significance of Bcl-2 expression
in cells immediately surrounding Hodgkin cells.

Methods: Paraffin sections, available from 95 of 150 nodular scle-
rosis Hodgkin’s disease patients diagnosed in Zurich from 1991 to
1997, aged between 16 and 60 years, were stained on a Ventana
Nexus module for Bcl-2 (Dako clone 123, 1:20), Bcl-6 (Dako clone
PG-B6P, 1:20) and CD138 (Dako clone MI15, 1:30). Mean follow-up
time was 80 months, 10 of 95 patients died, all deaths were disease
specific.

Results: Hodgkin cells stained positive for CD138 in 0% of patients
(0/95), positive for Bcl-6 in 31% of patients (29/95) and positive for
Bcl-2 in 81% of patients (77/95). Only Bcl-2+/Bcl6− patients showed
a trend towards a worse survival (51 patients, 8 deaths). >50% of
cells surrounding Hodgkin cells were Bcl-2+ in 34% of patients (32/
95), none of these patients died; <50% of cells surrounding Hodgkin
cells were Bcl-2+ in 55% of patients (52/95), 7 of these patients died;
cells surrounding Hodgkin cells were Bcl-2 negative in 12% of patients
(11/95), 3 of these patients died (p<0.02).

Conclusion: In a group of nodular sclerosis Hodgkin’s disease
patients with a very good overall survival Bcl-2 expression in reactive
cells immediately surrounding Hodgkin cells is more closely
associated with prognosis than Bcl-2 expression within neoplastic
Hodgkin cells. Sub classification of Hodgkin’s disease by current par-
affin section immunohistochemistry for CD138 and Bcl-6 is not signifi-
cantly associated with prognosis.

125 TIA1 EXPRESSION IN HODGKIN’S DISEASE

*S Camilleri-Broët, L Benattar, C Ferme1, J Bosq1, J Briere2, P Gaulard3, M
Divine3, F Berger4, J Diebold, E Lepage3, J Audouin. Hôtel-Dieu, Paris,
France; 1Institut Gustave Roussy, Paris, France; 2Hôpital Saint Louis, Paris,
France; 3Hôpital Henri Mondor, Créteil, France; 4Centre Hospitalier Lyon
Sud, France

TiA1 has been described to be associated with 10% of Hodgkin’s dis-
ease (HD) but its prognostic role is still unclear. TiA1 expression was
evaluated among 244 diagnosed patients with classical HD included
in the H89 trial of GELA. In this series, 77% cases were classified as
nodular sclerosing and 9% as mixed cellularity HD. Immunohistochem-
istry was performed on paraffin embedded tissue. Tumor cells and
reactive lymphocytes expressing TiA1 were analyzed by two patholo-
gists (SCB, JA). In addition to the presence of TiA1 positive tumor cells,
the percentage of TiA1 positive lymphocytes among all reactive
lymphocytes was also evaluated semi-quantitatively. The prognostic
impact of TiA1 expression was analyzed by univariate and multivari-
ate analyses.

In 34 cases (14%), TiA1 was expressed by tumor cells. In half of
these cases, more than 10% of tumor cells were positive. Reactive
TiA1 positive lymphocytes were observed in variable proportions: less
than 10% in 149 cases (61%); 10–30% in 63 cases (26%) and more
than 30% in 32 cases (13%). This last subgroup correlated with the
presence of TiA1 positive tumor cells (p =0.0003). TiA1 expression
by either tumor cells or reactive lymphocytes was not correlated with
major clinical factors or histological subtype. The expression of TiA1
by tumor cells or the percentage of TiA1-expressing reactive
lymphocytes had no prognostic impact on overall survival or on event
free survival.
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126 NPM–ALK INDUCES LYMPHOMAS IN IL-9 TRANSGENIC
MICE

*H Merz, K Lange, *AC Feller. Institut of Pathology, Medical University of
Lübeck

Background: Anaplastic large cell lymphomas (ALCL) comprise
approximately 25% of all non-Hodgkin’s lymphomas (NHL) in children
and young adults, and up to 15% of large T-cell NHL in older patients.
Approximately 40% percent of these tumors carry a translocation
t(2;5)(p23;q35), which fuses the nucleophosmin gene (NPM-5q35) to
the anaplastic lymphoma kinase gene (ALK-2p23) resulting in a hybrid
protein with the catalytic domain of ALK, a tyrosine kinase with trans-
forming potential, which contributes to the pathogenensis of ALCL.

Purpose: To analyse the transforming potential in an animal
model, a cDNA encoding the protein product, NPM–ALK, was incor-
porated into a retrovirus construct and introduced into mouse bone
marrow (bm) progenitors by infection. These cells were used in a bm
transplantation protocol to reconstitute the hematopoietic compart-
ments of lethally irradiated recipients. Interleukin 9 (IL-9) transgenic
mice (IL-9-tm) were chosen as an animal model system because IL-9, a
pleiotropic T helper 2 cytokine, is expressed in most cases of human
ALCL and was shown to have an oncogenic potential at least on T
cells.

Results: On average after 15–19 weeks, reconstituted mice devel-
oped alk positive lymphomas including lymphoblastic lymphomas of
T-cell type (T-LB), mature and immature plasmacytoma (PZ) and diffuse
large B-cell lymphoma (anaplastic/plasmoblastic).

Conclusion: The combined overexpression of NPM–ALK and IL-9
exerts cooperative oncogenic activity in the transformation of murine
lymphoid cells leading to accelerated and enhanced development of
T-LB in 46% of the animals, compared to rare cases of T-LB in wild-type
IL-9-tm. With high frequency animals developed plasmacytic/
plasmoblastic neoplasms, of which the most aggressive tumors resem-
bled anaplastic/plasmoblastic alk+ B-NHL (Delsol G et al. Blood
1997;89: 1483–90).

127 EXPRESSION OF ACTIVE CASPASE-3 IN SYSTEMIC
ANAPLASTIC LARGE CELL LYMPHOMA (ALCL)

E Drakos, GZ Rassidakis, R Lai, F Cabanillas, A Goy, AH Sarris, LJ Medei-
ros. Departments of Hematopathology and Lymphoma-Myeloma, MD
Anderson Cancer Center, Houston, TX, USA

Systemic anaplastic large cell lymphoma (ALCL) frequently carries the
t(2;5)(p23;q35) and overexpresses anaplastic lymphoma kinase
(ALK). We have previously shown differences in apoptotic rate (AR)
and expression of BCL-2 family proteins between ALK+ and ALK−
ALCL. Caspase-3 is an important apoptotic protease, which is
activated in cells entering into irreversible death. We studied active
caspase-3 (aC-3) expression in 50 previously untreated ALCL
including 43 systemic (12 ALK+, 31 ALK−) and 7 primary cutaneous
ALCL using full tissue sections and a tissue microarray which included
triplicate tumor cores from each case. aC-3 and BCL-2 were assessed
immunohistochemically using the monoclonal antibodies C92–605
(BD Pharmingen) and 124 (DAKO), respectively. The mean aC-3 % in
systemic ALCL was 1.9% (range: 0.1–7.8%) and 1.0% (range:0.3–
1.7%) in cutaneous ALCL. The mean aC-3 % was higher in older
patients (Spearman R = −0.49, p = 0.002) and was lower in tumors
associated with secondary skin involvement (p = 0.002, Mann-
Whitney test). BCL-2 was not detected in any of 12 ALK+ ALCL tumors,
but was positive in 19 of 27 (73%) ALK− ALCL. The correlation
between aC-3 and either ALK or BCL-2 in systemic ALCL is shown in
the table.

Using a 2% cutoff for high vs low aC-3, the 5-year progression-free
survival (PFS) of ALCL patients was 86% vs 53% (p=0.2 by logrank),
respectively. In conclusion, aC-3 index is higher in ALK+ ALCL and
inversely correlates with BCL-2 expression in systemic ALCL.

128 CLINICO-PATHOLOGICAL CORRELATION IN A SERIES
OF 27 ALCL CASES

MJ García, *A Cazorla, JM Castrillo1, M Bernácer2, E Prieto3, F Lobo4, MC
Ruiz-Marcellá5, J Zameza6, C Rivas. Departments of Pathology, 1Internal
Medicine, 2Paediatrics, 3Haematology, and 4Oncology, Fundación
Jiménez Díaz, Universidad Autónoma, Madrid, Spain; 5Department of
Pathology, Val d’Hebron Hospital, Barcelona, Spain; 6Department of
Pathology, Can Misses Hospital, Ibiza, Spain

There is general agreement on the specificity of t(2;5) involving ALK
and NPM genes as a distinctive marker for anaplastic large cell
lymphoma (ALCL) but it has also been described in other lymphoma
subtypes and even in reactive lymphoid lesions. ALK expression, due
to a t(2;5) translocation or another translocation variant, seems to
constitute an important parameter for carrying out ALCL diagnosis and
evaluation. Some authors suggest that this feature defines a distinctive
clinico-pathologic entity within ALCL, with ALK positive cases present-
ing better prognosis than those lacking the ALK marker. The frequency
and specificity of ALK expression was studied in a series of 80 CD30
positive lymphomas including ALCL (T/null), DLBCL, PTCL and HL
cases. In the ALCL cases ALK staining was correlated with different
clinical parameters as well as with TIA expression and p15 and p16
methylation. ALK, TIA and the international prognostic index (IPI) were
also evaluated as outcome predictors. Eleven out of 27 ALCL (T/null
phenotype) cases expressed ALK protein (41%) while all the DLBCL,
PTCL and HL were negative. The comparison of ALK+ cases with ALK−
lymphomas revealed that ALK+ patients were significantly younger
than the ALK− ones. Differences were also significant in the evolution
time previous to diagnosis, this being much shorter in the ALK+ group,
and in the existence of bulky disease with a higher frequency in the
ALK+ lymphomas. Almost all ALK+ cases exhibited TIA expression
whereas half the ALK− patients were positive. There were no
detectable differences in the rest of clinical parameters. Cytotoxic phe-
notype was not associated with prognosis but IPI was found to be
prognostically important. The multivariate Cox survival analysis
including sex, age, ALK expression and IPI revealed that only IPI score
was significantly associated with mortality. ALK expression was asso-
ciated with better prognosis but without statistical significance,
probably due to the small number of cases included in this
analysis.

129 DIFFERENT INCIDENCE AND PATTERN OF p15INK4b
AND p16INK4a PROMOTER REGION
HYPERMETHYLATION IN HODGKIN’S AND CD30
POSITIVE NON-HODGKIN’S LYMPHOMAS

*MJ García, B Martínez-Delgado1, A Cebrian1, A Martínez1, J Benítez1, C
Rivas. Department of Pathology, Fundación Jiménez Díaz, Universidad
Autónoma Madrid, Spain; 1Centro Nacional de Investigaciones Oncológi-
cas (CNIO), Madrid, Spain

p16INK4a and p15INK4b 5′CpG-island hypermethylation has been
described as one of the most frequent mechanisms leading to the
inactivation of these suppressor genes in haematological malig-
nancies. The methylation status of the p16 and p15 promoter regions
was studied using methylation specific PCR (MSP) in 53 CD30-non-
Hodgkin’s lymphomas, 25 anaplastic large cell lymphomas (ALCL),
13 peripheral T-cell lymphomas (PTCL), 15 anaplastic diffuse large
B-cell lymphomas (DLBCL) and 26 Hodgkin’s lymphomas (HL)
with the aim of better characterising ALCL and related
entities.

p16 and p15 methylation was detected in 28% and 60%, respec-
tively, of CD30-NHL and in 38% and 42% of HL. These results confirm
the p16 methylated status in HL described in a single previous study
and also add new information concerning the p15 gene. The
incidence of methylation within cases at diagnosis and at relapse
suggests that this is an early event in ALCL (as in the others considered
high grade: CD30− NHL), being involved in tumour progression in HL.
p15 methylation pattern was complete in ALCL and heterogeneous in
HL, which also supports the distinction between the two entities shar-
ing morphological and immunophenotypical features. The high
incidence of p15 selective methylation in T-cell neoplasms was
particularly outstanding, suggesting a special role for this alteration in
T-cell lymphomagenesis.

Abstract 127 Correlation between aC-3 and ALK or
BLC-2 in systemic anaplastic large cell lymphoma

Mean % aC-3 p Mean % aC-3 p

ALK + 3.1 0.01 BCL-2 + 1.2 0.03
ALK− 1.3 BCL-2− 2.7

p Values were estimated using the Mann-Whitney test.
aC-3, active caspase 3; ALK, anaplastic lymphoma kinase.
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130 MICROSATELLITE INSTABILITY AND EXPRESSION OF
DNA MISMATCH REPAIR GENES IN CD30+ PRIMARY
CUTANEOUS LYMPHOPROLIFERATIVE DISORDERS

*S Michaelis, G Marra1, DV Kazakov, G Burg, W Kempf Dept. Dermatol-
ogy, Unit of Dermatopathology, and 1Institute for Radiation Biology,
University of Zürich, Switzerland

Background: Microsatellite instability (MSI) is a recently described
type of genetic alteration resulting from defects in the DNA mismatch
repair (MMR) genes which may contribute to neoplastic transforma-
tion. To date, several DNA MMR genes are known, namely hMSH2,
hMLH1, hPMS1, hPMS2, hMSH3, hMSH6. MSI as the hallmark of
defects in the DNA-MMR system has been described in a wide variety
of malignancies, especially in colorectal cancer. The role of MSI in the
pathogenesis of lymphoproliferative disorders (LPD), especially of
T-cell origin, remains largely unknown. Recent molecular biologic
studies have shown the presence of (hMSH2 exon 13 coding
mutations) in a small number of patients with cutaneous CD30+ LPD.
Previous studies have demonstrated that immunohistochemistry (IHC) is
an accurate and rapid method to detect defective DNA MMR genes
and correspondent MSI in sporadic tumors.

Study: To analyse primary cutaneous CD30+ LPD including
lymphomatoid papulosis (LyP) and CD30+ large cell T-cell lymphoma
for the expression of the following MMR genes: hMSH2, hMSH6,
hMLH1, and hPMS2.

Results: Nine cases of primary cutaneous CD30+ LPD including
lymphomatoid papulosis (LyP, n = 4) and CD30+ large cell T-cell
lymphoma (LTCL, n = 5) were analyzed for the expression of hMSH2,
hMSH6, hMLH1, and hPMS2 by IHC. Expression of all four proteins
by tumor cells was found in all cases, except for weak expression of
hMSH6 detected in 2 cases of LyP.

Conclusions: The protein expression of all examined MMR genes
argues against abnormalities in the DNA MMR system and therefore
militates against the presence of MSI in cutaneous CD30+ LPDs. The
lack of abnormality in DNA-MMR system may account for the unique
ability of CD30+ cutaneous LPD to undergo spontaneous remission in
25–100%. However, our data warrant further conformation by means
of molecular biologic studies.

131 SINGLE CELL ANALYSIS OF CD30+ CELLS IN
LYMPHOMATOID PAPULOSIS DEMONSTRATES A
COMMON CLONAL T-CELL ORIGIN

M Hummel1, M Steinhoff1,2, I Anagnostopoulos1, P Kaudewitz1,2, V Seitz1,
C Assaf3, C Sander2, H Stein1. 1Institute of Pathology, 3Department of Der-
matology, University Medical Center Benjamin Franklin, The Free
University of Berlin, Berlin, Germany; 2Department of Dermatology,
Ludwig-Maximillians-University Munich, Germany

Lymphomatoid papulosis (LyP) represents an intriguing cutaneous
T-cell lymphoproliferative disorder with a histological appearance
resembling malignant lymphoma. This finding strongly contrasts with
the benign clinical course of the disease. However, in 10–20% of
cases, LyP can precede, co-exist with, or follow malignant lymphoma.
In these cases, the same T-cell population has been shown to be
present in the LyP as well as in the associated lymphoma. In the major-
ity of LyP cases, there is—despite the sometimes extremely long course
of the disease—no evolution of a secondary lymphoma. The investiga-
tion of these uncomplicated LyP cases for the presence of clonal T-cell
receptor (TCR) rearrangements has produced heterogeneous results.
This might be explained by biological or technical reasons arising
from analyzing whole tissue DNA extracts. To definitively clarify
whether the large atypical CD30+ cells in LyP without associated
lymphoma all belong to the same clone or represent individually rear-
ranged T-cells we analyzed the TCR-γ rearrangements of single CD30+

as well as of single CD30− cells isolated from 14 LyP lesions of 11
patients. By using this approach we could demonstrate that the CD30+

cells represent members of a single T-cell clone in all LyP cases. More-
over in three patients the same CD30+ cell clone was found in
anatomically and temporally separate lesions. In contrast, with only a
few exceptions, the CD30− cells were polyclonal in all instances and
unrelated to the CD30+ cell clone. Our results demonstrate that LyP
unequivocally represents a monoclonal T-cell disorder of CD30+ cells
in all instances.

132 PROLIFERATIVE INDEX (PI) BUT NOT p53 OR BCL-2
PREDICTS OVERALL SURVIVAL (OS) IN PERIPHERAL
T-CELL LYMPHOMA, UNSPECIFIED (PTCLu)

W Liu, J Hill, R Bhalla, S McClure, M Xu, B Pohlman, ED Hsi. Summa Health
System and Cleveland Clinic Foundation, Cleveland OH, USA

Background: PTCLu is a common, albeit a heterogeneous, subtype of
peripheral T-cell lymphoma and includes those lymphomas that do not
correspond to other distinct clinicopathologic entities. Although
clinically aggressive, biologic markers may be of value in stratifying
patients according to prognosis. Expression of bcl-2, overexpression
of p53, and PI have been shown to be of prognostic significance in
diffuse large B-cell lymphoma. Our goal was to study these markers
in PTCLu in order to determine whether they predict OS in
PTCLu.

Methods: Clinical information was obtained in 30 PTCLu patients,
including age, stage, and outcome. Expression of p53, Mib-1 and
bcl-2 was examined by immunohistochemistry using a tissue microar-
ray. A 10% cutoff was used for considering a case p53+, bcl-2+, or
high PI.

Results: The patients consisted of 23 men and 7 women with a
mean age of 58 years (30–83 years). The mean follow up time was
28.7 months (0.2–105 months). All but three patients were high
stage (Ann Arbor stage 3 or 4). Kaplan-Meier analysis estimated a
44% 3 year survival. Log rank test showed that high PI and age >60
each were associated with poor OS (p = 0.012 and p = 0.035,
respectively) while p53 and bcl-2 expression were not. Multivariable
Cox regression analysis considering age and PI showed that high
PI was still associated with shorter OS when adjusted for age
(p = 0.049, risk ratio 3.0, 95% confidence interval
1.0–8.8).

Conclusions: PTCLu is a clinically aggressive lymphoma that
presents at high stage. p53 and bcl-2 protein expression are not
associated with poor OS in PTCLu. However, PTCLu with PI >10% as
assessed by Mib-1 staining appears to be associated with worse OS
compared to those cases with PI <10% and may be a useful prognos-
tic marker in this heterogeneous group of lymphomas.

133 CHROMOSOMAL GAINS AT 9q CHARACTERIZE
ENTEROPATHY-TYPE T-CELL LYMPHOMA

*A Zettl, G Ott, A Makulik, T Katzenberger, B Puppe, M Bentz1, HK
Müller-Hermelink, A Chott2. Department of Pathology, University of Würz-
burg, Würzburg, Germany; 1Department of Internal Medicine III, University
of Ulm, Ulm, Germany; 2Department of Clinical Pathology, University of
Vienna, Vienna, Austria

Genetic alterations in enteropathy-type T-cell lymphoma (ETL) are
unknown so far. In this series, thirty-three cases of small intestinal
enteropathy-type T-cell lymphoma, four cases of primary gastric T-cell
lymphoma and one case of primary colonic T-cell lymphoma were
analyzed by comparative genomic hybridization (n = 37) and
fluorescence in situ hybridization (n = 7). Among small intestinal ETL,
comparative genomic hybridization revealed chromosomal
imbalances in 27 of 32 cases analyzed, with gains of genetic mate-
rial involving chromosomes 9q (in 53% of cases), 7q (22%), 1q
(19%), 5q (16%), and 6p (13%). Losses of genetic material occurred
on chromosomes 8p (25%), 9p and 13q (19% each), 7p and 11q
(13%), and 3p, 4q, 6q, 10p, and 18q (9%). In this first systematic
genetic study on enteropathy-type T-cell lymphoma, chromosomal
gains on 9q (minimal overlapping region 9q33–34) were found
to be highly characteristic of ETL. Genetic subgroups were defined by
CD56 expression: gains of 1q occurred more frequently in CD56-ETL
than in CD56+ETL and losses at 13q in CD56+ETL involved more
telomeric chromosomal regions than in CD56-ETL. ETL with monomor-
phic small to medium-sized tumor cell morphology were associated
with losses of chromosome 7p. Patients with more than 3
chromosomal gains or losses followed a worse clinical course than
those with 3 or less imbalances. Comparison of genetic alterations in
small intestinal enteropathy-type T-cell lymphoma to those observed in
primary gastric and colonic T-cell lymphoma indicates a close genetic
relationship between T-cell lymphomas at either gastrointestinal
location.
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134 CD8+ LYMPHOCYTES AND CD1a+ DENDRITIC CELLS
IN MYCOSIS FUNGOIDES: CORRELATION WITH
EPIDERMOTROPISM, SUBEPIDERMAL LYMPHOID
INFILTRATE, RESPONSE TO THERAPY AND DISEASE
RECURRENCE

*A Filosa, G Goteri, LM Tarquini, B Mannello, A Giacchetti, G Mozziga-
freddo, M Giangiacomi, S Barulli, V Agostini, P Leoni, I Bearzi. Institute of
Pathology and Hematology Department, Ancona University, Italy; Derma-
tology Unit, INRCA Hospital, Ancona, Italy

Background/Aims: A role in disease control has been suggested for
CD8+ lymphocytes and CD1a+ dendritic cells, which are detected in
mycosis fungoides (MF) besides neoplastic CD4+ T cells. The aim of
this study was to elucidate their correlation, if any, with type of
lymphoid infiltrate, epidermotropism, response to therapy and
probability of recurrence.

Materials/Methods: Forty-six cases of MF were divided into 4
groups based on type of subepidermal infiltrate at diagnosis: A (mild
superficial perivascular infiltrate, 11 cases); B (moderate superficial
perivascular infiltrate without tendency to confluence, 16 cases); C
(marked superficial band-like infiltrate, 15 cases); and D (deep nodu-
lar infiltrate, 4 cases). Number of CD8+ T cells and of dermal and epi-
dermal CD1a+ cells, as well as lymphoid epidermotropism, were
scored as 1 (low), 2 (moderate), or 3 (high). Data were analysed by
the χ2 test.

Results/Discussion: Type of subepidermal infiltrate correlated
with the amount of CD8+ T cells (p = 0.004) and of dermal CD1a+
cells (p = 0.030): CD8+ T-cells were fewer in group A than in any of
the others (p = 0.003), whereas dermal CD1a+ cells were less numer-
ous in groups A/B than in groups C/D (p = 0.006). The number of
epidermal CD1a+ cells correlated with epidermotropism (p = 0.012),
but not with type of subepidermal infiltrate. These results are consistent
with a role for these reactive cells in controlling the growth of the neo-
plastic population in the epidermis (CD1a+ epidermal cells) and at
deeper levels (CD8+ T-cells and CD1a+ dermal cells). Among the
parameters studied, only the type of subepidermal infiltrate was found
to influence therapy response, as complete remission was observed
more frequently in group A/B patients rather than in group C/D ones
(p = 0.017). Disease recurrence did not correlate with any of the
parameters analyzed.

135 NASAL TYPE NK/T-CELL LYMPHOMA

S-S Lee, J-S Han, J-Y Kim, Y Ham, S-Y Kim, W-S Jang, S-J Lee, C-W Kim.
Departments of Pathology and Laboratory of Experimental Pathology,
Korea Cancer Center Hospital, Seoul, Korea

Nasal type NK/T-cell lymphoma has a characteristic apoptosis within
tumor, however, its apoptotic pathway still remains controversial.
Using nasal type NK/T-cell lymphoma cell line, IL-2-dependent hank-1
cell line established by Kagami et al, we investigated the induction of
apoptosis by irradiation and the possible role of bcl2 family-
associated apoptotic pathway in NK/T-cell lymphoma. The hank-1 cell
line showed prominent increase of apoptosis by irradiation,
compared to the Jurkat cell line. By TUNEL method, apoptotic rates
were 83% and 37% in hank-1 cells and Jurkat cells, respectively, at
24 hours after 4 Gy irradiation. Apoptotic rates were increased in a
time- and dose-dependent manner. Using the RNase protection assay,
we also compared the differential expression of bcl2 family members
before and after induction of apoptosis. Before irradiation, hank-1
cells showed moderate bcl2 expression and high expression of bax
and bclXL, whereas Jurkat cells showed no bcl2 expression and a low
level of bax and bclXL expression. After irradiation, bcl2 expression
and bclXL expression was reduced, but bax expression was not
altered in hank-1 cell line. These findings suggest that induced apop-
tosis by irradiation might be attributed to reduced antiapoptotic activ-
ity (bcl2, bclXL) and maintained proapoptotic activity (bax). Bcl2
family members may play a role in apoptotic pathway in NK/T-cell
lymphoma.

136 PATHOLOGIC CHARACTERIZATIONS OF T/NK-CELL
LYMPHOMA IN TAIWAN

*S-S Chuang, C-Y Li1. Department of Pathology, Chi-Mei Foundation Hos-
pital, Tainan, Taiwan; 1Department of Pathology and Laboratory Medicine,
Mayo Clinic, Rochester, Minnesota, USA

Purpose: T-cell lymphoma (TCL) is more prevalent in Taiwan than in
Western countries. According to our previous study, 18.3% of all non-
Hodgkin’s lymphomas are TCL in Taiwan. The aims of this study are:

(1) pathological characterization of TCL in Taiwan; (2) determination
of distribution and relative frequency of each REAL/WHO subtype;
and (3) comparison between TCL in Taiwan and in the Western coun-
tries.

Materials/Methods: We retrospectively studied TCL in a single
institute in southern Taiwan between 1989 and 2000 with a review of
HE sections, and performing immunohistochemistry and in situ hybridi-
zation for EBV-encoded mRNA (EBER).

Results: A total of 54 cases were identified. The male to female
ratio is 1.84 : 1 with an age range of 8–84 years and a mean of
54.1. The nodal to extranodal (including mediastinum) ratio was
1 : 1.15. The subtypes were TCL, NOS (20 cases, 40.7%), NK/T-cell
(10, 18.5%), ALCL (9, 16.7%), T-lymphoblastic (6, 11.1%), angio-
immunoblastic lymphoma (4, 7.4%), adult T-cell leukemia/lymphoma
(1, 1.9%), cutaneous TCL (1, 1.9%), and enteropathy-associated TCL
(1, 1.9%). Of the 52 tested cases, 35 (67.3%) were CD4−CD8−, 11
(21.2%) CD4+CD8−, 6 (11.5%) CD4−CD8+, none CD4+CD8+. Of
the 10 NK/T-cell lymphomas, there were 9 males, 9 in the head and
neck region; 1 nasal type located in inguinal LN, 8/10 positive for
CD56, 7/10 positive for TIA-1 and/or granzyme B; all positive for
EBER. There were 9 ALCL with an age range of 32–80 (mean 54.8).
The phenotype were as follows: 4/9 positive for TIA-1 and/or
granzyme B, 1/7 positive for ALK-1, 4/8 positive for p80, 0/8 for
CD56, and 2/9 positive for EBER.

Conclusions: The major REAL/WHO subtypes of TCL occurred in
Taiwan where NK/T-cell lymphoma was more prevalent among TCL in
Taiwan than in the West and the best marker was EBER. ALCL
occurred mainly in older patients in Taiwan, half with cytotoxic
phenotype, and the expression rate of ALK-1 was low.

137 EBV PATTERN IN NASAL AND NASAL-TYPE NK/T-CELL
LYMPHOMAS

*SC Peh, DQQ Wong. University of Malaya, Kuala Lumpur, Malaysia

Background: The frequency of nasal lymphomas is reported to be
higher in Asian series than in the West. The phenotype also differs in
these regions, being more commonly T- and natural killer (NK)/T-cell
type in the East, and B-cell type in Western cases. The EBV association
rate is reported to be high in the NK/T-cell type.

Aim: To investigate the pattern of EBV association in nasal
lymphoma and in sequential biopsies.

Results: A total of 42 cases of nasal lymphoma (8 T-, 19 NK/T-, 15
B-cell type), 4 extra-nasal NK/T- and 3 tonsillar B-cell lymphomas were
probed for the presence of EBV by in-situ hybridization technique for
the presence of EBER. The T- and NK/T-cells lymphomas are common
in the ethnic Chinese and Malays (18 and 10 respectively), with 2
Indians and 1 other. The EBV association is very common in the
NK/T-cell lymphomas irrespective of sites of presentation (20/23) and
ethnicity (12/13 in Chinese, 8/10 in non-Chinese). The virus is less
commonly present in the nasal T-cell (2/8) and B-cell lymphomas
(3/15). However, in the nasal region (8 T-, 19 NK/T- and 15 B-cell
types), the EBV association is distinctly more common among the Chi-
nese (15/22; 68.2%), than the non-Chinese (8/20; 40%). Cytotoxic
granules, TIA-1 is strongly expressed in all the T and NK/T-cell
tumours. In 8 NK/T-cell lymphomas with sequential biopsies, EBER in
situ hybridization persistently demonstrates positive expression
irrespective of the site or interval of subsequent recurrence.

Conclusion: This study reaffirms the frequent association of EBV in
nasal and nasal-type NK/T-cell lymphoma, with predilection of the
virus for the Chinese in nasal and paranasal location, and the virus
persists in all the recurrent tumours.

138 HUMAN HERPES VIRUSES HHV-4 (EBV) AND HHV-6 IN
HODGKIN’S DISEASE AND ITS RELATION TO
PROLIFERATION AND APOPTOSIS

*M Romero, H Cruz Ortiz, GRF Krueger, ML Huetter, J Rojo. Hospital Gen-
eral de México OD, Faculty of Medicine, National Autonomous University
of Mexico (UNAM), Mexico City, Mexico; Immunopathology Laboratory,
Cologne University Medical School, Germany

Background/Aims: Human herpes viruses types 5 and 6 (EBV,
HHV-6) belong to the same family of viruses and are widely dissemi-
nated. EBV is intimately related to many tumoral diseases. HHV-6 has
recently been associated with Hodgkin’s disease (HD). The present
study investigated the frequency and location of antigen (Ag) and
DNA viral expression on HD lymph node tissue sections in relation to
apoptosis and cell proliferation markers.

EAHP abstracts A37

www.jclinpath.com



Material/Methods: Archival lymph node biopsies from 86
patients with HD were studied immunohistologically (APAAP) for viral
antigen expression (EBV LMP-1; HHV-6 p110/60) in relation to mark-
ers to proliferation (Ki 67 (M1B1)/PCNA) and apoptosis (p53 and
WAF). Viral DNA was demonstrated by in situ hybridization.

Results: Two of the 86 cases were not included in the study due to
a lack of diagnostic information. The remaining 84 cases were classi-
fied according to Rye’s classification, 67 were males and 19 were
females with ages between 8 and 90 years and a mean of 24 years
for the males and 30 for the females. Based on Rye’s classification, 5
were from the lymphocytic predominant type (PL), 5 from the
lymphocytic depletion type (LD). 30 cases corresponded to the
nodular sclerosis type (NS) and 44 of mixed cellularity (MC). EBV was
positive in 54 of 85 cases (64.2%) and HHV-6 in 14 (16.6%). EBV in
HD was present in the nuclei of HD cells and in Reed Sternberg cells
(RS), and occasionally in lymphocytes and histiocytes. HHV-6 was
preferentially seen in lymphocytes and histiocytes and rarely in HD
and RS cells. In 10 cases (11.9%), both viruses were positive, 6 of
them corresponding to the MC type and 4 to the NS type. The K167
proliferation marker (M1B1) was rarely found in lymphocytes and
histiocytes and mostly in HD and RS cells in 78 cases (92.8%).
Apoptosis as well as p53 was seen in 71 cases (84.5%), occasionally
in HD and RS cells and frequently in histiocytes and lymphocytes.

Conclusions: Although EBV and HHV-6 may not be openly onco-
genic in HD, they may influence the course of the disease. Dual infec-
tion appears to support the proliferation process with predominance of
EBV effects. According to the literature, these effects are possibly
cytokine-mediated.

139 SUBCUTANEOUS PANNICULITIS-LIKE T-CELL
LYMPHOMA

*D Massi, N Pimpinelli1, E Berti2, L Cerroni3, ME Kadin4, CJLM Meijer5,
HKC Müller-Hermelink6, M Paulli7, J Wechsler8, R Willemze9, M Santucci.
Depts of Human Pathology and Oncology and 1Dermatological Sciences,
Florence University, Italy; 2Institute of Dermatological Sciences, Milan
University, Italy; 3Dept of Dermatology, Graz University, Austria; 4Dept of
Pathology, Harvard Medical School, Boston, Massachusetts, USA; 5Dept of
Pathology, Free University Hospital, Amsterdam, The Netherlands; 6Institute
of Pathology, Würzburg University, Germany; 7Dept of Pathology, IRCCS
S. Matteo Hospital, Pavia, Italy; 8Dept of Pathology, H. Mondor Hospital,
Paris, France; 9Dept of Dermatology, Leiden University, The Netherlands

Background: Subcutaneous panniculitis-like T-cell lymphoma (SPTCL)
has been recently recognized as an entity in the WHO classification.

Aim: The aim of the study was to report on 12 cases of SPTCLs col-
lected among different Institutions for a focused EORTC cutaneous
Lymphoma Task Force workshop.

Results: Patients included 7 women and 5 men, age range 8–76
years (median 53 years). The typical presentation was subcutaneous
plaques and/or nodules mostly located on the lower limbs, mimicking
panniculitis. The neoplastic cells were variably-sized pleomorphic lym-
phocytes infiltrating subcutis in a lace-like fashion, with rimming of
adipocytes by neoplastic cells. Karyorrhexis and fat necrosis were
common findings. The commonest immunophenotype was CD3+,
CD4−, CD8+, CD56+/−, TIA-1/Perforin/GrB+, γ/δ(TCRδ1+) >
α/β(βF1+). Two phenotypic subsets could be identified according to
the expression of TCRs and CD56 antigens: TCR γ/δ+/CD56+ and
α/β+/CD56−. These subsets correlated with the presence or absence
of dermal invasion (all cases with dermal extension but one were
γ/δ+/CD56+). A correlation was also found between the expression
of TCR γ/δ+/CD56+ phenotype by tumor cells and an aggressive
clinical course. Clonal TCR gene rearrangement was documented and
none of the tested cases was positive for EBV.

Conclusions: Our cases exhibited the clinical features as
previously described. At variance with previous reports, the majority
of the cases displayed dermal involvement, and all cases with dermal
extension but one were TCRδ1+/CD56+, an immuno-genotype which
correlated with an aggressive course.

140 HYDROA-LIKE FACIAL CUTANEOUS T-CELL
LYMPHOMA: A DISTINCT LYMPHOID NEOPLASM IN
PERUVIAN CHILDREN: CLINICOPATHOLOGIC,
IMMUNOHISTOCHEMICAL, AND MOLECULAR
ANALYSES OF 19 CASES

C Barrionuevo, VM Anderson3, E Zevallos-Giampietri, M Zaharia1, R
Miranda8, L Taxa, MT Martinez, F Bravo5, H Cáceres6, O Misad, G Sarria1,
A Wachtel3, J Sanchez, C Flores, MA Piris7. Departments of Pathology,

1Radiotherapy, 2Medicine and 3Pediatrics of the Instituto de Enfermedades
Neoplásicas (I.N.E.N), Lima, Peru; 4Department of Pathology S.U.N.Y.
Health Science Center at Brooklyn, New York, USA; 5Department of
Dermatology Instituto de Salud del Niño, Lima, Perú; 6Department of Der-
matology, Hospital Cayetano Heredia, Lima, Perú; 7Program of Molecular
Pathology, Centro Nacional de Investigaciones Oncológicas Carlos III,
Madrid, Spain; 8Department of Pathology, Truman Medical Center West,
Kansas, Missouri, USA

We recently described a peculiar cutaneous lymphoma in pediatric
patients from Peru. It usually occurs in light-exposed areas and has
predominantly facial involvement. Similar cases have been called
hydroa vacciniforme in some Latin American and Asian countries.
Herein, we report 19 such pediatric cases referred to the I.N.E.N. in
Peru. Clinical and pathological assessment, including autopsies,
immunohistochemistry, in situ hybridization for EBV, and TCR-gamma
gene rearrangement, were accomplished. There were ten males and
nine females. The median age was 12 years old. All cases showed
predominant facial involvement with edema, blisters, ulcers, crusts
and scars. Histologically the skin and subcutis were infiltrated by small
vermiform irregular hyperchromatic lymphocytes with angiocentric
and periadnexal array. Rare small round lymphocytes, plasma cells
and neutrophils were admixed. The neoplastic cells marked as T-cell
cytotoxic (CD45-RO, CD43, CD3, CD2, CD8 o CD4 and T-cell intra-
cellular antigen-1); and negative for the natural killer (NK)-cell
antigens CD56 and CD57. In situ hybridization for Epstein-Barr virus
(EBV) was positive in the 10 cases it was assayed. Clonal T-cell recep-
tor (TCR) gene rearrangements were detected in four cases. Two cases
were autopsied, revealing spleen and liver infiltration as well as
hemophagocytosis. Tumors usually did not respond to standard
lymphoma therapy. The average survival was 21 months. Ocasional
cases were initially indolent. We consider that these patients have a
distinct clinicopathologic entity, with possible geographic distribution
that requires proper diagnosis and definition of therapy.

141 DISTRIBUTION OF CD10, FAS (CD95) AND FASL
(CD95L) IN ANGIOIMMUNOBLASTIC T-CELL
LYMPHOMA: IMPLICATIONS FOR THE PATHOGENESIS

*J-M Kim, T Ruediger1, A Fayyazi, HK Mueller-Hermelink1. Department of
Pathology, Chungnam National University, Daejeon, Korea; 1Department
of Pathology, University of Goettingen, Department of Pathology, University
of Wuerzburg, Germany

Angioimmunoblastic T-cell lymphoma (AILT) is a neoplasm of T-helper
cells characterized by a distinct clinical presentation including fever
and weight loss, and prominent reactive proliferations of B immuno-
blasts, plasma cells and eosinophils, as well as vascular and stromal
dendritic cell proliferations. Recently, tumor cells in AILT have been
demonstrated to express CD10. This molecule is characteristic for fol-
licle center B cells and follicular lymphoma but recently, it has also
been demonstrated in human T cells that undergo apoptosis. Apopto-
sis can be caused by Fas ligand (FasL), mediating trimerization of Fas
(CD95) on the surface of target cells and thereby inducing a caspase
cascade.The purpose of this study was to evaluate the distribution of
CD10, Fas, FasL and other apoptosis-related biomarkers in AILT and
to analyze the apoptosis-associated findings. Paraffin-embedded,
formalin-fixed tissue sections from 20 cases of typical AILT were ana-
lysed for the expression of CD10, Fas/FasL and other apoptosis-
related molecules including bcl-2 and caspase 3 with
immunohistochemistry and in-situ hybridization. 60% of AILT cases
(12/20) showed expression of CD10 with variable intensity and most
of the cases (19/20) expressed Fas in tumor cells. FasL, while nega-
tive in the tumor cells, was strongly expressed in proliferating stromal
dendritic cells and endothelial cells. In-situ hybridization for FasL
showed an identical localization as in the immunohistochemical study.
Bcl-2 was negative in all cases and caspase3 was positive in all cases.
Double labeling using confocal laser scanning microscopy was
performed for: (1) CD10 and CD3, (2) FasL and CD3, (3) Fas and
CD3, and (4) caspase 3 and CD10. We found that some of the clus-
tered tumor T cells co-expressed CD10, Fas and caspase 3, but not
FasL. In contrast, the proliferating stromal and endothelial cells were
positive for FasL. We therefore speculate that the follicular milieu
induced by FasL-expressing follicular dendritic cells in AILT may cause
the tumor cells to up-regulate CD10. These observations suggest that
tumor cells in AILT may somehow escape apoptosis; however further
studies about the exact pathomechanisms, including Fas gene
mutation and role of soluble Fas, are warranted. Additionally, CD10
may play a functional role in the regulation of the apoptotic process in
T cells.
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142 VORTEX DISAGGREGATION FOR FLOW CYTOMETRY
ALLOWS DIRECT CORRELATION WITH THE
HISTOLOGY. A NOVEL APPROACH FOR SMALL
BIOPSIES AND INASPIRABLE BONE MARROWS

*JA Vos, JH Simurdak, BJ Davis, JB Myers, MD Brissette. Madigan Army
Medical Center, Tacoma, Washington, USA

Many approaches to obtaining single cells from tissue for flow
cytometric immunophenotyping are used; however, all of these meth-
ods result in tissue that is too disrupted for subsequent histologic exam-
ination. We introduce a new technique for cell dissociation which
preserves tissue for histology. This is especially important with small
specimens for which this type of correlation is critical. Fresh tissue from
lymph node, gastrointestinal (GI) tract, skin, and other soft tissue biop-
sies, in addition to cores of inaspirable bone marrows, were briefly
vortexed until the RPMI cell culture medium became cloudy. Larger
specimens such as lymph nodes were sectioned before disaggregat-
ing, while smaller ones were vortexed in toto. Resultant flow cytomet-
ric analyses were compared to the histology and, in some cases, the
immunohistochemistry (IHC), to determine if the data were concord-
ant. Cell suspensions of 104 specimens—composed of 48 lymph
nodes, 19 bone marrow cores, 11 GI biopsies, 11 skin/soft tissue
biopsies, and 15 miscellaneous specimens—were prepared via vortex
disaggregation. Flow cytometric analysis of 96 specimens (92.3%)
showed adequacy of material and diagnostic correlation with the his-
tology and IHC. Of the 8 cases (7.7%) that were discordant with the
histology and/or IHC, 7 were attributable to significant specimen
fibrosis or necrosis. With respect to tissue type, this method produced
diagnostic cell suspensions for most lymph nodes (95.8%), GI biopsies
(90.9%), and bone marrow cores (89.5%); however, it was less useful
(81.8%) for skin/soft tissue samples. Disaggregation of tissue for flow
cytometric analysis by vortexing appears to provide adequate and
representative cellular material. This technique is ideal for inaspirable
bone marrows as well as small biopsies where tissue preservation for
histology is paramount.

143 DIAGNOSTIC USEFULNESS AND THERAPEUTIC
SIGNIFICANCE OF C-KIT (CD 117)
IMMUNOHISTOCHEMISTRY IN HEMATOLYMPHOID
NEOPLASMS

MD Linden. Henry Ford Hospital, Detroit, Micigan, USA

Background: Gastrointestinal stromal tumors express a growth factor
receptor with tyrosine kinase activity, c-kit (CD 117). This receptor is
the product of the proto-oncogene c-kit, which can be detected with
immunohistochemistry. Recently the drug Gleevec (STI-571), a tyrosine
kinase inhibitor, has been used for the treatment of various tumors,
including chronic myelogenous leukemia.

Purpose: Preliminary studies have shown c-kit (CD 117) expression
in a high percentage of granulocytic sarcomas (GS). Thus, detection of
c-kit (CD 117) expression may have important clinical utility for both
the diagnosis and treatment of hematolymphoid neoplasms.

Design: In order to characterize the spectrum of c-kit (CD 117)
immunoreactivity we studied a series of hematolymphoid neoplasms.
Routinely processed formalin fixed paraffin embedded sections were
immunostained with antibody (A4502, DAKO) to c-kit (CD 117) using
a labeled streptavidin-biotin method with a DAKO automated
immunostainer. Ten GISTs served as positive controls. Immunoreactiv-
ity was scored positive, focal positive (<10%), and negative based
upon evaluation of the number of positive cells, staining intensity, and
distribution.

Results: All GS cases were positive. None of the high grade
B cell non-Hodgkin lymphoma cases (15 diffuse large cell, 2
lymphoblastic, 2 immunoblastic, 1 anaplastic large cell, and 1
Burkitt’s- like) were c-kit positive. All T cell lymphomas (5), myeloma/
plasmacytomas (5), and Hodgkin lymphoma (10), various subtypes,
were negative.

Conclusions: (1) With the exception of GS, c-kit (CD 117) expres-
sion is uncommon in hematolymphoid neoplasms; (2) c-kit (CD 117)
immunostaining may be useful as a diagnostic marker in the differen-
tial diagnosis of GS with other hematolymphoid neoplasms; and (3)
patients with GS may potentially be candidates for targeted therapy
with Gleevec (STI-571).

144 ANALYSIS OF REARRANGEMENT AND VH GENE
MUTATIONS AND CORRELATION WITH THE
EXPRESSION OF M-IRTA1 IN MONOCYTOID B CELLS
OF TOXOPLASMIC LYMPHADENITIS

S Lazzi, T Tonini, C Bellan, M Oggioni, K Schuerfeld, N Palummo, R Vatti,
1B Falini, L Leoncini. Institute of Pathological Anatomy and Histology, Uni-
versity of Siena, Siena, Italy; 1Insitute of Haematology, University of Peru-
gia, Perugia, Italy

The nature of monocytoid B-cells is still a matter of controversy. Some
authors claim that monocytoid B-cells and marginal zone B-cells
represent the same B cell subset (based upon the finding that they
express IgM in the absence of IgD, show similar homing to the
marginal zone and a comparable VH mutation pattern), while others
favour the hypothesis that monocytoid B-cells represent a distinct sub-
population (different from marginal zone B-cells of the spleen and
mesenteric lymphnodes). According to single cell PCR studies, this
subpopulation mainly consists of IgM−/IgD− naive B cells bearing
unmutated IgVH genes.

Recently, monocytoid B cells have been shown to strongly express
M-IRTA1 monoclonal antibody. This is a new monoclonal antibody
which is selectively expressed by a subset of B cells that home to the
marginal zone or their anatomical equivalents. These findings may
thus suggest an association of monocytoid B cells with the marginal
zone. The aim of the present study was therefore to assess by micro-
dissection the rearrangement and VH gene mutations of monocytoid B
cells and to correlate the results with the pattern of expression of
M-IRTA1 and CD27. We have analyzed 10 cases of toxoplasmic lym-
phadenitis and found that the M-IRTA1 molecule was strongly
expressed by monocytoid B cells in all 10 cases. Single IRTA1 positive
cells were also detected within germinal centers; the number of these
cells varied among the cases. PCR analysis of monocytoid B cells
showed unrelated (polyclonal) Ig rearrangements. Most of the
rearranged VH genes were devoid of somatic mutations, whereas the
remaining ones carried a low number of somatic mutations. On the
other hand, all of the germinal center M-IRTA1 positive cells carried
somatic mutations. In addition a preferential usage of VH4 was found
among the monocytoid B cells and a preferential usage of VH3 among
germinal center B cells. We were unable to detect any clonal relation-
ship between monocytoid B cells and M-IRTA1 positive cells of the
same lymph node. These findings are consistent with previous obser-
vations that a fraction of the normal memory cell pool carries
unmutated IgV genes and may suggest that memory B cells can origi-
nate from different mechanisms without acquiring IgV mutations,
which is possible either due to an already high affinity for antigen or,
more likely, via a T cell independent pathway.

145 MUM1 EXPRESSION IN FOLLICULAR LYMPHOMA

*H Kayano, T Nagai, Y Tange, T Hirose. Department of Pathology,
Saitama Medical School, Saitama, Japan

Background/Aim: Follicular lymphoma (FL) is a neoplasm of follicle
center B-cells that shows at least a partially follicular pattern. Recently,
a marker for post follicular B-cells, known as multiple myeloma onco-
gene 1 (MUM1) protein, has been shown to be expressed by a subset
of follicular B cells as well as by some FL cells. Although immunohisto-
chemistry to detect CD10 and BCL6 is frequently used to demonstrate
the nature of follicular B-cell for diagnostic purposes, the expression
patterns of CD10, BCL6, and MUM1 proteins in FL have not been
addressed. We compared the immunoreactivities of the three markers
using formalin-fixed paraffin-embedded tumor tissues from 25 FL sam-
ples (24 lymph nodes and one breast tumor). A case was judged posi-
tive (+) if more than 25% of the tumor cells expressed the given
antigen.

Results/Conclusions: The expression patterns of CD10, BCL6,
and MUM1 proteins in FL cells were heterogeneous. Of 25 FL samples
studied, 19 FLs were CD10+BCL6+ and the remaining six FLs were
either CD10−BCL6+ (three cases) or CD10+BCL6− (three cases).
None was CD10−BCL6−. Although only four FLs were MUM1+ in the
(CD10+BCL6+) group, all FLs of the (CD10−BCL6+ and
CD10+BCL6−) groups were MUM1+, representing a statistically
significant correlation between CD10/BCL6 negativity and MUM1
positivity (Fisher’s direct probability test, p = 0.0012). Our results sug-
gested that the immunophenotypic diversity in FL represented different
levels of maturation, and that downregulation of CD10 and BCL6 was
associated with upregulation of MUM1 in FL.
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146 FOLLICULAR LYMPHOMAS: CORRELATION OF p27
AND CYCLIN D3 EXPRESSION

T Argyrakos, D Rontogianni, M Bakiri, *K Stefanaki, P Kanavaros, N
Harhalakis. Departments of Pathology and Hematology, “Evangelismos”
General Hospital, Athens, Greece

Methods: In view of the inverse p27 and cyclin D3 correlation in the
normal germinal center we investigated 21 nodal FLs classified into
grade 1 23.8% (5/21), grade 2 57.1% (12/21) and grade 3a 19%
(4/21). In all FLs, (immunophenotypically CD20+, CD 10+, bcl 6+,
bcl 2+) we applied the monoclonal antibodies cyD3 (DCS22) and
p27 using the LSAB method. Immunopositive cells in the follicles were
counted at high power (×400) using a grid. Double staining
(p27/CD3) was applied. The nuclear expression of cyD3 and p27
was classified into three groups: cyD3 (low<5%, high>20%, medium
5–20%) and p27 (low<20%, high>60%, medium 20–60%).
Statistical analysis was performed using Pearson’s and chi-square tests
with calculation of Cramer’s V coefficient (SPSS 10).

Results: High cyD3 expression was observed in 19% (4/21), low
in 52.4% (11/21) and medium in 28.6% (6/21) of cases while p27
expression was high in 42.9% (9/21), low in 23.8% (5/21) and
medium in 33.3% (7/21). All (9/9) cases with high p27 showed low
cyD3, 80% (4/5) of cases with low p27 showed high cyD3 while
71.4% (5/7) with medium p27 also showed medium cyD3 expression
(×2p = 0.000, Cramer’s V coeff. 0.806, Pearson coeff. −0.799). All
(4/4) FL3a expressed high cyD3, all (5/5) FL1 low and 50% (6/12)
of FL2 medium, while the other half of FL2 expressed low cyD3
(×2p = 0.000, Cramer’s V = 0.783). All (4/4) FL3 showed low p27,
all (5/5) FL1 high p27 while 58.3% (7/12) and 33.3% (4/12) of FL2
expressed medium and high p27 respectively (×2p = 0.000 and
Cramer’s V = 0.743).

Conclusions: (1) The expression of cyD3 and p27 in FLs showed a
significant inverse correlation. (2) The levels of cyD3 were positively
correlated with histological grades in contrast with p27. (3) In terms
of cyD3 and p27 expression a subgroup of FL2 is probably linked to
FL1.

147 MORPHOLOGICAL, CYTOGENETICS,
IMMUNOHISTOCHEMICHAL AND MOLECULAR
FEATURES OF 51 DE NOVO FOLLICULAR LYMPHOMAS

*S Laberge-Le Couteulx1, G Buchonnet, F Jardin, J-M Picquenot1, N
Contentin2, P Lenain2, S Lepretre2, A Stamatoullas-Bastard2, H Tilly2, C Bas-
tard. INSERM EPI99–06, IFRMP23, Centre Henri-Becquerel, Rouen,
France; 1Département d’Anatomie Pathologique, Centre Henri-Becquerel,
Rouen, France; 2Départment d’Hématologie, Centre Henri-Becquerel,
Rouen, France

Background: Follicular lymphoma is a well-defined entity with
established morphological, cytogenetical and immunohistochemical
features. However, there are no well documented features that could
help to predict disease progression in newly diagnosed patients. Basic
science and clinical studies characterised recurrent genetic
abnormalities associated with disease progression (i.e. P53 and
c-MYC). Such genomic alterations are not well characterised in de
novo FL.

Purpose: To assess the prognostic value of morphological features
(WHO grade, sizes of follicules, sizes of inter follicular spaces),
immunohistochemical features (CD20, CD3, Ki67, CD10, BCL2,
BCL6, p53, p21) cytogenetics and mutation screening of p53.

Results: No morphological feature was significantly correlated
with either clinical, cytogenetical or molecular features. IHC for p53
and p21 was predictive of mutated p53 when using a cut-off of >50%
positive cells for p53 and <10% for p21. Two patterns of Ki67 were
identified: a “diffuse” pattern and a concentric pattern which were not
correlated with clinical features but seemed to be linked to p53 stain-
ing (not significant). Cytogenetics allowed us to detect a 17p abnor-
mality in 1 case. SSCP-PCR and DNA sequence identified 2 mutated
cases which showed progression.

Conclusion: No significant morphological nor immunohisto-
chemical features were found to predict outcome. We confirmed that
p53 abnormalities are a rare phenomenon in de novo FL and that
immunohistochemistry may represent an efficient method to screen
P53 status in numerous FL samples.

148 PLASMACYTOID DIFFERENTIATION AS A POSSIBLE
MARKER OF B-CLL B2 SUBTYPE

L Plank, P Szépe, Z Kviatkovskà. Dept of Pathology, Jessenius Medical Fac-
ulty, Comenius University, Martin, Slovak Republic

Background: The distinction of B-CLL subtypes originating by either
naive B1 or postfollicular B2 cells proliferation seems to be prognosti-
cally important and to reflect the biological heterogeneity of the
disease. It is generally accepted that small B-cell lymphoma plasmacy-
toid differentiation (PD) appears only in the postfollicular B-cell devel-
opmental stage. The purpose of the study was to determine the signs
of PD of B-CLL cells demonstrated immunohistochemically by a mono-
typic c-Ig expression in lymph node and bone marrow biopsy
specimens. The biopsy diagnosis of B-CLL was confirmed by the immu-
nophenotyping including flow cytometry analysis and detection of
CD5/CD23 positivity.

Results: In the series of 190 lymph node and/or bone marrow
biopsy examinations of 159 patients, PD and monotypic c-Ig expres-
sion were demonstrated in the specimens of 65 patients with B-CLL
(40.9% of all), while they were absent in the tissues of 94 patients
(58.1% of all).

Conclusion: Although the number and distribution of cells showing
PD was individually different, the PD identified in B-CLL cases seems to
be much more common than generally expected. PD is generally asso-
ciated with Ig gene mutation and postfollicular B-cell differentiation
stage. Therefore it might represent a simple marker of the B-CLL B2
subtype, the prognosis of which seems to be much better than that of
B1 subtype.

149 EXTRAMEDULLARY PLASMACYTOMA AND MULTIPLE
MYELOMA SHOW DIVERGENT IMMUNOPHENOTYPIC
FEATURES

M Kremer, K Specht, K Stecker, M Spitzer, C Alexiou, G Ott, L Quintanilla-
Martinez, F Fend. Institutes of Pathology, GSF Research Center, Technical
University Munich, and University of Würzburg and ENT-Dept Technical
University, Munich, Germany

Background: Extramedullary plasmacytomas (EMP) are rare, usually
solitary tumors, which occur most frequently in the upper respiratory
tract. They usually show an indolent clinical course and a low
incidence of conversion to multiple myeloma (MM). The reasons for
the different biological behaviour of these two plasma cell neoplasms
are still unclear. We therefore analyzed the expression of cell cycle
and related proteins of potential pathogenetic relevance in a series of
well documented cases of EMP and MM.

Design: 32 cases of primary EMP, diagnosed on the basis of mor-
phology, immunophenotype and clinical data were compared with 19
cases of conventional MM. Immunohistochemistry was performed on
paraffin sections using: CD20, k, l, cyclin D1, Stat3, Bcl2, Bclx, p53,
p21, MIB1, p27, Skp2 and CD56. The expression levels of cyclin D1
and Stat3 mRNA were determined by quantitative real time RT-PCR of
microdissected paraffin sections.

Results: Among the investigated parameters, cyclin D1, CD56 and
p21 showed significant differences between EMP and MM. Cyclin D1
expression was found in 31% of MM, whereas only two EMP cases
(6%) showed weak reactivity (p = 0.02). Accordingly, moderately to
strongly elevated levels of cyclin D1 mRNA were observed in 36% of
the MM by RT-PCR, but in none of the EMP cases. CD56 expression at
intermediate to high levels was observed in 69% of MM, whereas only
12% of the EMP biopsies were weakly positive (p = 0.03). Higher lev-
els of both p21 and bcl-2 were frequent in MM, but rare in EMP.

Conclusions: EMP and MM show significant differences in their
expression profiles, some of which might aid in the differential
diagnosis of extramedullary plasma cell infiltrates. Whether these dif-
ferences reflect distinct molecular pathways of tumorigenesis or are
the result of different micorenvironments remains to be elucidated.

150 BOTH LYMPHOCYTES AND MACROPHAGES CULTURED
FROM SMALL LYMPHOCYTIC LYMPHOMAS, BUT NOT
REACTIVE LYMPH NODES OR FOLLICULAR
LYMPHOMAS, STIMULATE IN VITRO ENDOTHELIAL
PROLIFERATION

*L Rimsza, K Pastos, R Braylan. University of Florida, Gainesville, Florida,
USA

Lymph nodes (LN) involved with small lymphocytic lymphoma (SLL)
reportedly contain increased numbers of microvessels that may consti-
tute a therapeutic target in this disease. We investigated potential cel-
lular sources of the angiogenic growth factors bFGF and VEGF in LN
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involved with SLL. We first cultured unstimulated mononuclear cells
from 13 LN samples involved with SLL and 8 non-SLL samples includ-
ing 5 reactive LN and 3 follicular lymphomas. The resulting
conditioned media (CM) was assayed for secreted bFGF and VEGF,
then used in 72 hour in vitro human umbilical vein endothelial cell
(HUVEC) proliferation assays. bFGF was detected in CM from 11 of
13 SLL samples (mean 130, range 5–488 pg/ml) but was
undetectable in CM from all non-SLL samples. HUVEC proliferation in
the presence of CM was increased up to 3-fold and proportional to
secreted levels of bFGF (R = 0.96). VEGF levels were undetectable in
these CM. In addition, LN macrophage populations were isolated by
subculture and used to create additional CM from 3 SLL, 3 reactive LN
and 2 follicular lymphomas. In contrast to our findings with total
mononuclear cell populations, high levels of VEGF (mean 602, range
189–1576 pg/ml) were present and bFGF was undetectable in CM
created from macrophages. Only the CM from SLL macrophages
stimulated endothelial proliferation despite similar VEGF levels. These
findings may be pertinent to future investigations into the mechanisms
of increased angiogenesis in SLL.

151 CLINICOPATHOLOGIC STUDY OF CHROMOSOMAL
ABNORMALITIES DETECTED BY INTERPHASE FISH
CYTOGENETICS IN B-CELL CHRONIC LYMPHOCYTIC
LEUKEMIA/SMALL LYMPHOCYTIC LYMPHOMA
(B-CLL/SLL)

*P Aoun, H Blair, L Hock, J Lynch, W Sanger, D Weisenburger, Z Pavletic.
University of Nebraska Medical Center, Omaha, Nebraska, USA

B-CLL/SLL is among the most common mature B-cell malignancies in
adults but exhibits a highly variable clinical course. Recent molecular
cytogenetic studies have suggested that chromosomal abnormalities
may occur more frequently in B-CLL/SLL than had been previously
detected by karyotyping, and that certain abnormalities may be of
prognostic significance. The purpose of this study was to evaluate
whether chromosomal abnormalities detected by interphase FISH pre-
dict clinicopathologic features or survival in B-CLL/SLL.

Ninety-one cases of possible B-CLL/SLL submitted for cytogenetic
analysis were retrospectively studied by interphase FISH for
aneuploidy involving chromosomes 3, 12 or 18, and for
rearrangements involving 1p36, 11q13, 11q23, 13q14, 14q32 and
17q13. Review of the pathologic, immunophenotypic and clinical fea-
tures in conjunction with the cytogenetic findings confirmed the diag-
nosis in 72/91 cases. Immunophenotyping showed CD5 and CD23
expression in 86% and 95%, respectively, of cases with data. Survival
information from the time of diagnosis was available for 46/72
patients. The median age of the patients was 52 years (31–77 years).
Clinical staging showed that 28% of patients were Rai stage 0, 33%
stage 1, 11% stage 2, 15% stage 3, and 13% stage 4. Cytogenetic
abnormalities were identified by karyotyping in only 31% of the
cases, whereas interphase FISH studies were abnormal in 72% of
cases, including 64% of the cases in which karyotyping was negative.
The most common abnormalities involved chromosomes 13q14
(46%), 12 (21%), and 14q32 (21%). However, no significant differ-
ences in the clinical or laboratory features, Rai stage, or overall
survival were detected among patients with normal cytogenetics
versus those with the most common chromosomal abnormalities. Uni-
variate analysis of the clinical and cytogenetic findings indicated that
B-symptoms (p = 0.049), anemia (p = 0.0022), relative lymphocyto-
sis (p = 0.0066) and Rai stage 3/4 (p = 0.043) were associated with
an increased risk of death. However, only anemia (p = 0.0023) was
significant in multivariate analysis.

Interphase FISH is a valuable technique in the cytogenetic
evaluation of patients with B-CLL/SLL. In this small series, however,
specific cytogenetic abnormalities did not predict for clinical features
or survival.

152 SURVIVIN EXPRESSION IN MANTLE CELL LYMPHOMA
IS ASSOCIATED WITH CELL PROLIFERATION AND
SURVIVAL BUT IS INDEPENDENT OF CASPASE-3
RELATED APOPTOSIS

A Martinez, B Bellosillo, F Bosch, G Ott1, S Marce, M Castillo, A
Lopez-Guillermo, A Palacin, E Montserrat, A Cardesa, D Colomer, E
Campo. Hospital Clinic, University of Barcelona, Spain; 1University of
Würzburg, Germany

Background: Survivin (SV) is a member of the inhibitor of apoptosis
protein family and it is also considered a passenger protein mainly
expressed in G2/M phase associated with the mitotic spindle
machinery.

Purpose: The role of SV in mantle cell lymphoma was examined in
96 samples from 88 patients and in three lymphoma cell lines. Protein
expression was assessed immunohistochemically in 73 cases using an
anti-SV polyclonal antibody. mRNA was studied by real-time quantita-
tive RT-PCR in 53 cases. Nuclear and cytoplasmic protein extracts
were analyzed by western blot. All cases were also immunostained for
Ki-67 (MIB1) and cleaved caspase-3. SV, Ki-67, and activated
caspase 3 scores were obtained by counting 500–1000 cells per
case.

Results: Survivin expression was detected in a variable number of
cells in all cases with a nuclear pattern. Mitotic figures were always
positive with a strong delineation of the chromosomes. Cytoplasmic
staining was only observed in occasional cells. Western blot analysis
showed a specific band only in the nuclear fractions. A strong corre-
lation was found between mRNA levels and immunohistochemical
staining (p <0.0001). SV expression was higher in blastoid variants
(p <0.0001) and it was associated with the Ki-67 proliferative index
(p=0.001) but not with the ploidy status of the tumors. The number of
apoptotic cells was low in all cases and was independent of SV or
Ki-67 expression. Follow-up was available in 49 patients. Overall sur-
vival was shorter in patients with high survivin expression (median sur-
vival high vs low SV expression: 13 vs. 50 months, respectively;
p = 0.0046). However, in a multivariate analysis, Ki-67 proliferative
index was a better predictor of survival than survivin score.

Conclusion: SV is expressed in MCL with a nuclear and mitotic
pattern and it is strongly associated with the proliferation activity of the
tumors but not with the ploidy status or apoptotic levels.

153 MOLECULAR AND IMMUNOHISTOCHEMICAL
CHARACTERIZATION OF MANTLE CELL LYMPHOMAS
(MCL)

M Ponzoni, S Veronese, U Gianelli, G Pruneri, S Gambini, MC Zoldan, C
Bifulco, A Coci, R Giardini, D Rahal, R Rossi, F Bosi, C Patriarca, *M
Gambacorta for the Mediolanum Group for Haematopathology, Italy

Background: An accurate diagnosis of MCL is essential to define the
appropriate therapeutic strategy and, even if pathological character-
istics are indicative for MCL, immunohistochemical and molecular
approaches could be useful in differential diagnosis between MCL or
MCL variants and other non Hodgkin’s lymphomas. However,
immunohistochemical detection of cyclin D1 (CyD1) may present some
technical problems and polymerase chain reaction (PCR) for
translocation t(11;14) has been shown to have a low sensitivity (40%-
60%) leading to potential false negative results.

Purpose: We studied a series of 44 MCL cases both with a panel
of antibodies and from a molecular point of view. Moreover, we per-
formed dual-colour fluorescent in situ hybridization (FISH) for translo-
cation t(11;14)(q13;q32) directly on routine paraffin sections in order
to assess the feasibility and the usefulness of this procedure.

Methods/Results: Forty-four patients (32 males and 12 females),
from different institutions, were enrolled after a pathology review. All
cases were stained for hematoxylin-eosin, Giemsa, bcl2, CD3, CD5,
CD10, CD20, CD23, CD79a, bcl6, CyD1 and MIB1. Moreover, PCR
and FISH for translocation t(11;14) were also evaluated. Cases were
considered FISH positive when at least 10% nuclei per section showed
the typical fusion signal. The classical MCL variant was predominant
(95%) with 2 cases with a large cell and a blastoid variant
respectively. Bcl2, CD5, CD20 and CD79a showed a high
percentage of reactivity (range 93–100%) while CD3, CD10, CD23
and bcl6 were negative (98–100%). CyD1 was positive in 93% (41/
44) of cases and the proliferation index, detected with MIB1, showed
a median value of 30% (range 5–80%). PCR was positive in 50%
(17/34) of cases, while dual-colour FISH was positive in 89%
(31/35) of cases.

Conclusions: Our results show that CyD1 and FISH analysis for
translocation t(11;14)(q13;q32) are reliable tools in MCL diagnosis.
Dual-colour FISH was shown to be a feasible technique on routine par-
affin sections with important implications mainly in CyD1 negative
cases. Further studies are necessary to assess the diagnostic usefulness
and reliability of FISH and CyD1 in non-classical MCL variants.

154 BLASTOID VARIANT OF MANTLE CELL LYMPHOMA:
MORPHOLOGY, IMMUNOPHENOTYPE AND
DNA-FLOW CYTOMETRIC ANALYSIS

M Lestani, M Santacatterina, C Parolini, M Chilosi, F Menestrina.
Anatomia Patologica, Department of Pathology, University of Verona, Italy

Mantle cell lymphoma (MCL) is a malignant non-Hodgkin’s lymphoma
of B-cell lineage derived from immature CD5+ virgin B-cells of the
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follicular mantle zone. The chromosomal translocation
t(11;14)(q13;q32), resulting in the rearrangement and over-
expression of the PRAD1/cyclinD1 gene, has been shown to be highly
characteristic of MCL, and a putative initial event in multistep
oncogenesis. It has became obvious that a large-cell or blastoid
variant of the disease (BV-MCL) exists, but diagnostic criteria and the
clinical relevance of this subtype are still controversial. In daily diag-
nostic activity cases of BV-MCL are frequently misdiagnosed as DLBCL,
since they share similar morphology and proliferative index. Four
cases of BV-MCL were recently identified in our department, and for
three cases fresh lymph nodes were available. The cases were
thoroughly analysed using a diagnostic panel of antibodies to CD20,
CD5, CD23, CD10, IgD, kappa, lambda, etc, performed using both
immunohistochemistry on paraffin sections and flow-cytometry. Classic
MCL (10 cases) and DLBCL (10 cases) previously analysed by flow
cytometry were used as comparison. Proliferating index (using MIB1),
PRAD1/cyclinD1 overexpression and p53 expression were detected
by immunohistochemistry. DNA content was determined using
flow-cytometry. Both classic and BV-MCL disclosed the typical
diagnostic immunophenotype (CD5+/CD10−/CD20++/CD23±/
IgD+, Ig-light chain monoclonal expression). Nuclear overexpression
of cyclin D1 was demonstrated in all cases of MCL including the four
BV-MCL (0/10 DLBCL); a diffuse pattern with morphologically atypical
medium-large cells, and high proliferative index (range 30–80%)
were characteristic of BV-MCL compared with classic MCL; two of
three cases of BV-MCL had tetraploid chromosome clones (0/10
DLBCL, 0/10 MCL); one disclosed overexpression of p53. In our
experience, this integrated approach utilising morphology, flow-
cytometry and immunohistochemistry allows a precise distinction
between MCL in both classic and blastoid variants, avoiding errors in
management of diffuse large B cells lymphomas.

155 ANGIOGENESIS IN PATIENTS WITH MULTIPLE
MYELOMA (MM) TREATED WITH THALIDOMIDE/
DEXAMETHASONE. A HISTOLOGIC AND
IMMUNOHISTOCHEMICAL STUDY OF BONE MARROW
BIOPSIES BEFORE AND AFTER TREATMENT

*V Kaloutsi, C Hadjileontis, E Hatjiharissi1, K Zervas1, C Papadimitriou.
Department of Pathology, Medical School, Aristotle University of Thessalo-
niki, Greece; 1Hematology Clinic, Theagenion Cancer Hospital of Thessa-
loniki, Greece

Although the actual angiogenetic pathways are not yet clearly under-
stood in the development and progress of MM, it seems that
angiogenesis is correlated to the activity of the disease and its
response to drugs, such as the combination of thalidomide/
dexamethasone.

In order to investigate this relationship we studied histologically and
immunohistochemically bone marrow biopsies from 23 patients with
MM at the time of diagnosis, as well as after the thalidomide/
dexamethasone treatment, while normal bone marrow biopsies from
10 patients were used as a control group.

The evaluation of the angiogenetic alteration before and after treat-
ment was performed by quantitative estimation of the microvascular
density (MVD) in the cellular bone marrow, through counting the
number of microvessels expressing the CD34 antibody per mm2 at
×400 magnification.

The MVD was found to be increased in bone marrow biopsies of
patients with MM at the time of diagnosis, compared to the control
group (MVD mean value = 23.1, range 15.32–30.91 vessels/mm2)
and significantly decreased in the bone marrow biopsies of 14
patients who responded to therapy (MVD mean value = 16.8, range
15.03–18.64 vessels/mm2). In one of the patients who relapsed after
treatment, MVD was found to be twice as much as at his first bone
marrow biopsy.

These data indicate that the MVD levels in the bone marrow of
patients with MM depend on the activity of the disease and vary
according to its progression or relapses, thus expressing a sensitive
biological marker for follow up evaluation.

Additionally, our findings are accordant to the known effectiveness
of the thalidomide/dexamethasone combination for treating patients
with MM, especially the resistant ones, and suggest that besides their
toxicity to the myeloma cells, these drugs act through the restriction of
angiogenesis.

156 LYMPHOCYTIC AGGREGATES IN THE BONE MARROW
OF PATIENTS WITH LOW AND HIGH GRADE B-CELL
NON HODGKIN LYMPHOMAS, TREATED WITH THE
NOVEL MONOCLONAL ANTIBODY ANTI-CD20.
RESIDUAL DISEASE OR REACTIVE INFILTRATIONS?

*V Kaloutsi, C Hadjileontis, D Margaritis1, M Papaioanou2, C
Papadimitriou. Department of Pathology, Medical School, Aristotle Univer-
sity of Thessaloniki, Greece; 1Department of Haematology, Medical
School, Democritos University of Thrace, Greece; 2Haematology Clinic,
Theagenion Cancer Hospital of Thessaloniki, Greece

On the occasion of a recent study concerning the presence of reactive
T-lymphocytic nodular aggregations in the bone marrow of patients
with low grade NHL of B-cell origin after treatment with the novel
monoclonal antibody anti-CD20 (Mabthera/Rituximab), we examined
histologically and immunohistochemically (CD20, CD45RA,
CD45RO, CD3, CD4, CD8 and cytotoxic markers) bone marrow
biopsies of patients with low and high grade NHL, before and after
the treatment. Most of the above patients were also investigated by
flow cytometry for T-subpopulations.

The present study comprised six patients with diffuse large B-cell
lymphomas (DLBCL), three with B-CLL, two with follicular NHL (FCL)
and three with mantle cell lymphomas.

We also examined bone marrow biopsies of six patients with Wal-
denstrom’s disease as well as from two patients with hairy cell leuke-
mia, before and after the treatment. Bone marrow biopsies of ten
patients with NHL of B-cell origin who were treated only with conven-
tional chemotherapy were used as controls.

In spite of the fact that the lymphomatous infiltrations were either
significantly reduced or had disappeared in the post-treatment
biopsies of most of the patients, the density and distribution of reactive
T-lymphocytes varied accordingly in the above groups. In the
post-treatment biopsies of most of the patients with DLBCL and FCL,
reactive multi-nodular aggregations of T-lymphocytes were observed,
while in the biopsies of patients with B-CLL, mantle cell lymphomas
and hairy cell leukemias no significant changes were found.

Neither did patients with Waldenstrom’s disease show any
differences in the density or distribution of the reactive T-lymphocytes,
that in some of the cases were present and organised in nodules
before treatment.

The presence of reactive T-lymphocytic aggregates in the bone mar-
row of patients with FCL and DLBCL may suggest that Mabthera stimu-
lates the T-lymphocytic population and therefore the cytotoxic
mechanisms of these patients for the restriction of the B-cell neoplasia.

Furthermore the presence of nodular lymphocytic aggregates in the
bone marrow of such patients should alert the pathologist, since by
means of morphology alone one could easily overestimate the reactive
infiltrations as residual disease. In these cases immunohistochemistry
can help in differential diagnosis.

157 HISTOLOGICAL AND IMMUNOHISTOCHEMICAL
STUDY OF THE BLASTIC CELL POPULATION AND
ANGIOGENESIS IN PATIENTS WITH MDS, RANGING
FROM RAEB TO AML AND DE NOVO ACUTE MYELOID
LEUKEMIAS

*V Kaloutsi, C Hadjileontis, E Panousi, M Papaioannou1, C Tsatalas2, C
Papadimitriou. Department of Pathology, Aristotle University of Thessalo-
niki, Greece; 1Haematology Clinic, Theagenion Cancer Hospital of
Thessaloniki, Greece; 2Haematology Department, Democritos University of
Thrace, Greece

The determination of the blastic cell population and angiogenetic sta-
tus through various immunohistochemical stains in patients with MDS/
AML has been thoroughly discussed during the last few years.

Since the data collected from our own experience in the subject
were not always in agreement with those reported in several publica-
tions, we re-examined archival material of bone marrow biopsies from
patients with MDS in several stages of progression, ranging from
RAEB (10 cases), to MDS/AML (blasts <30%, 10 cases), and MDS/
AML (blasts >30%, 10 cases), as well as from patients with de novo
AML/AMML (10 cases). Angiogenesis was also studied in a control
group of 10 normal bone marrow biopsies.

The immunohistochemical (CD34, VWF, Ulex E) evaluation was
performed quantitatively at ×400 magnification, both for the definition
of the blastic cell percentage and the estimation of the microvascular
density (MVD) for each case, in comparison to the histological
findings.

The blasts expressing the CD34 antigen were usually the less differ-
entiated in any of the above cases. The percentage of CD34+ blasts
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varied accordingly in the above groups from 10–100% of the total
blastic population and increased with the progress of myelodysplasia.
Megakaryocytes did not express the CD34 antigen in any of the
cases.

The MVD was significantly increased in patients with MDS/AML
compared to the control group (5.5–9.2 vessels/mm2). In patients with
MDS/RAEB, MVD was estimated at 8–12.5 vessels/mm2 and for
patients with MDS/AML (similarly for both the <30% and >30%
groups) at 11.8–15.7 vessels/mm2. MVD in most of the patients with
de novo AML/AMML was not significantly increased (6–9.8 vessels/
mm2) compared to the control group.

Furthermore, MVD was relatively increased in cases with fibrosis
regardless of the phase of myelodysplasia and was correlated to a
moderate to extensive sinus capillary dilatation.

In conclusion, the percentage of CD34+ blasts was significantly
lower in the MDS/AML group compared to the de novo AML one. No
correlation was found between cellularity and vascularity in any of the
above groups. MVD progressively increased according to the
progression of myelodysplasia, while it appeared to have no correla-
tion with the percentage of CD34+ blasts in each case.

158 IDENTIFICATION OF CLONAL POPULATIONS IN PTCL
BY COMBINED MOLECULAR SPECTROTYPING AND
IMMUNOHISTOLOGIC DETECTION WITH Vβ FAMILY
SPECIFIC ANTIBODIES

E Geissinger, S Roth, S Polzin, S Müller-Deubert, P Reimer, M Wilhelm, H-K
Müller-Hermelink, *T Rüdiger. Department of Pathology and Internal Medi-
cine, University of Würzburg, Germany

Peripheral T-cell lymphomas often contain a heavy inflammatory back-
ground infiltrate that makes it difficult to detect the tumor cells in histo-
logical sections and to distinguish them from reactive T-cells.

The Vβ region of the TCR gene is organized into 22 functional fami-
lies and numerous subfamilies. Physiologically, each family is
expressed by only a small percentage of T-cells. After defining the Vβ
family expressed by the neoplastic clone by PCR, the tumor cells can
be identified with high specificity with an antibody directed against
the respective family.

We designed primers to specifically identify the Vβ families by PCR.
The clone’s Vβ family could be defined from snap frozen material in
13/14 PTCL-NOS and 4/10 AILT. 6/10 AILT showed an oligoclonal
rearrangement pattern. No clonal Vβ rearrangement was detected in
1 PTCL-NOS, 4 nasal T/NK cell lymphomas and 1 CD56+ intestinal
TCL, but immunohistochemically in these cases either TCRγδ or the
NK-cell receptor CD94 was detected on the tumor cells, not the TCRβ-
chain.

For 12 cases specific antibodies against the tumor clone’s Vβ fam-
ily were available. On frozen sections from these tumors, the antibody
directed against the Vβ family defined by PCR detected abundant
atypical cells. These were significantly more numerous than cells
detected with antibodies against other Vβ families that served as con-
trols. Fluorescent double stains demonstrated that the large (atypical)
CD33 cells were positive for the antibody against the clone’s Vβ fam-
ily while only scattered small cells were detected with other
antibodies. Thus, the successful immunohistochemical detection of the
tumor cells directly proved the PCR results.

The combination of Vβ family analysis by PCR with immunohisto-
chemistry allowed us to specifically detect tumor cells in PTCL and to
distinguish them from reactive T-cells infiltrating the tumor. Moreover,
using immunohistochemical double stains, their functional phenotype
can be defined and interactions between tumor cells and reactive
T-cells can be analyzed.

Case reports

159 GRANULOMATOUS SLACK SKIN: REPORT OF A CASE
WITH HISTOPATHOLOGIC, IMUNOPHENOTYPIC AND
GENOTYPIC STUDY

MM Bacchi, MHT Vilela, M do Rosario F Roberti, F do Vale, G Landmann,
O Potenciano, TT Vilela, DE de Oliveira. Department of Pathology, Medi-
cal School, State University of São Paulo, Botucatu, SP, Brazil

Granulomatous slack skin is a controversial disease probably
corresponding to a rare variant of indolent cutaneous lymphoma char-
acterized by a cutis laxa-like appearance and widespread

granulomatous infiltration. We describe a case of a 43 year-old-
female with a three year history of pendulous folds of lax erythematous
skin in the axillary folds. The biopsy specimens showed non-
necrotizing granulomas, with numerous multinucleated giant cells,
mononuclear histiocytes and small atypical lymphocytes with irregular
nuclear contours associated with loss of elastic fibers. The
immunophenotypic study showed mostly T lymphocytes (CD3+,
CD4+) and CD68-positive giant cells. T-cell receptor gene rearrange-
ment is in progress. This report discusses the clinical and histological
findings of this rare condition including review of the literature.

160 EMPERIPOLESIS IN A CASE OF B-CELL LYMPHOMA: A
RARE PHENOMENON OUTSIDE OF ROSAI-DORFMAN
DISEASE

MM Bacchi, LF Lopes, AA Filho, KI Coelho, CE Bacchi. Department of
Pathology, Medical School, State University of São Paulo, Botucatu, SP,
Brazil

We describe a case of a diffuse large B-cell lymphoma with extensive
emperipolesis phenomenon. Light microscopy revealed numerous
CD68-positive/S-100-negative histiocytes containing in their cyto-
plasm viable benign and neoplastic hematopoetic cells. Electron
microscopy confirmed such findings. In this case there was no
evidence of Rosai-Dorfman disease either clinically or histologically.
This report emphasizes that emperipolesis is not restricted to
Rosai-Dorfman disease and can be found in other conditions including
non-Hodgkin’s lymphoma.

161 PYOTHORAX-ASSOCIATED LYMPHOMA: A WESTERN
CASE WITH MARKED ANGIOCENTRICITY

*E Drakos, D Hatzianastassiou, M Gazouli, P Panayiotidis, T Dosios, A
Androulaki. Departments of Pathology, Internal Medicine, Surgery and
Laboratory of Histology and Embryology, University of Athens, Greece

Pyothorax-associated lymphoma (PAL) is a high-grade non-Hodgkin’s
lymphoma occurring in 2% of patients with long standing tuberculus
pleuritis and pyothorax. PAL is frequently Epstein-Barr (EBV)-
associated, and is mainly reported in Japan, but exceedingly rare in
Western countries. We report a PAL case, the first in Greece, in a
non-immunocompromised 78-year old man with a 45-year history of
tuberculus pleuritis and asymptomatic left pleural effusion, compli-
cated with chronic pleuro-dermal fistula. The patient recently
presented with low grade fever, fatigue, weight loss and chest wall
discomfort. CT scan revealed chronic pyothorax associated with plural
mass. Histology revealed a high-grade, diffuse large B-cell lymphoma
(DLBCL) with immunoblastic and plasmacytoid features and marked
angiocentricity with focal destruction of the vessel walls. The neoplas-
tic cells were positive for CD20, CD79a, CD45, and negative for
CD3, CD30, CD45RO, CD56, and CD68. Monoclonality was shown
by light chain restriction and immunoglobulin gene rearrangement by
PCR. RNA in situ hybridization for EBER1/2 transcripts was positive,
supporting a latent EBV infection. Human herpes virus-8 (HHV-8) was
negative by PCR. The patient died 15 days after diagnosis before
starting chemotherapy. The differential diagnosis of PAL includes pri-
mary effusion lymphoma, which is most often associated with immuno-
deficiency, presents with pleural fluid rather than a mass lesion, is
HHV-8 positive and usually CD20- and CD30-negative. Treatment
modalities for PAL include combined chemotherapy, radiotherapy,
and surgical resection of the pleural tumor but prognosis is generally
poor. PAL represents a rare but dictinctive type of DLBCL with charac-
teristic clinico-epidemiological, immunohistologic, and biological fea-
tures which merits further investigation.

162 NEOPLASTIC NATURE OF NODAL PLASMACYTOID
MONOCYTES ASSOCIATED WITH ACUTE MYELOID
LEUKEMIA

*F Facchetti, F Vergoni, E Rossi, M Ungari, W Vermi, PG Grigolato, G
Frizzera. Department of Pathology, University of Brescia, Italy, and Weill
Medical College of Cornell University, New York, NY, USA

Plasmacytoid monocytes (PM) can accumulate in lymph nodes in
myeloproliferative disorders. The proposal that PM are part of the
myeloid neoplasm is not supported by conclusive evidence on the lin-
eage of PM. Moreover, a definite proof of the neoplastic rather than
reactive nature of PM in these conditions is still lacking. Among six
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cases of previously unpublished tumor-like accumulations of PM asso-
ciated with myeloid leukemias, we selected a case in which the leuke-
mia had monosomy 7 and analyzed by fluorescence-in-situ-
hybridization (FISH) the two cell populations. This lymph node biopsy
showed a diffuse infiltrate of leukemic cells surrounding huge clusters
of PM, the two cell populations being easily distinguished on the basis
of cytological details and immunophenotypical reactivity. Paraffin sec-
tions lightly stained with hematoxylin were used to select fields
containing either PM or leukemia and the corresponding microscopic
coordinates were recorded. Subsequently, FISH was performed using
directly labeled fluorescent DNA probes (Vysis) for the centromeric
region of chromosomes 7 and 17. Similar analysis was performed on
control lymph nodes. For each probe 300 non-overlapping interphase
nuclei were counted: definition of abnormal autosomal loss required
at least 55% nuclei with zero or one signal. FISH analysis showed
monosomy 7 in both PM and leukemia: the percentage of nuclei con-
taining one/zero signal was 83.2% and 77.2%, respectively. FISH for
chromosome 17 showed 30.2% with one/zero signal and 69.8%
nuclei with 2 or more signals; the results were similar in PM and leuke-
mia. Control lymph nodes revealed 36.2% (one/zero signal) and
63.8% (2/more signals) nuclei. In this case PM and the associated
acute myeloid leukemia share monosomy 7. Therefore, they are clon-
ally related and the PM are neoplastic in nature. These findings
support a myeloid origin of the PM population or a common progeni-
tor at the origin of the two neoplasms.

163 BOB-1 POSITIVITY IN SPINDLE CELL VARIANT OF
DIFFUSE LARGE B CELL LYMPHOMA

*H Abd El All, M Taha1. Pathology Dept, Faculty of Medicine, Suez Canal
University, Ismailia, Egypt; 1Head Central Laboratory, Maadi Armed
Forces, Cairo, Egypt

A 48 year old female patient presented with cervical lymphadenopa-
thy. The diagnosis was centroblastic DLBCL CD20+ CD79a+, bcl-6+,
CD10+, bob-1+, MUM-1+ (25% of the neoplastic cells), bmi−,
CD138−, LMP−, CD30−. The lesion regressed with conventional
therapy. Two months after the initial cervical lesion she had a
subcutaneous nodule 50 mm in diameter, at the gluteal region, diag-
nosed on hematoxylin and eosin stained sections as malignant fibrous
histiocytoma. Immunostaining revealed negativity for all B cell markers
except for a nuclear strong positivity for bob-1, cytoplasmic IgG and
weak staining for CD10. Staining for vimentin was positive, while
actin, desmin and CD68 were negative. The patient received aggres-
sive chemotherapy and died two months later from septicemic shock.
Molecular markers to define the clonal relationship between both lym-
phomas are not available at the present time. This report emphasizes
the importance of bob-1 and cytoplasmic IgG in the diagnosis of spin-
dle cell lymphoma when CD20 and CD79a are negative.

164 MUCOSA-ASSOCIATED LYMPHOID TISSUE (MALT)
LYMPHOMA IN THE THYROID GLAND AND
MULTI-FOCAL PAPILLARY CARCINOMA IN A PATIENT
WITH HASHIMOTO’S THYROIDITIS

S Milias,*V Kaloutsi, V Kotoula, E Zois1, I Kostopoulos, CS Papadimitriou.
Pathology Department, Aristotle University of Thessaloniki, Greece; 1Patho-
logy Department “Venizeliï” Hospital, Crete, Greece

Thyroid lymphomas are rare diseases that most frequently arise in the
background of Hashimoto’s thyroiditis. Most of these lymphomas are
of mucosa-associated lymphoid tissue (MALT) type. The coexistence of
MALT type lymphoma, Hashimoto’s thyroiditis and carcinoma,
especially the papillary subtype, is extremely rare and is observed
particularly in Asian populations.

We report a case of a 66-year-old female patient who underwent
thyroidectomy.The thyroid gland weighted 30 g and showed multiple
whitish areas on cut surface.

The microscopic examination revealed the presence of MALT type
lymphoma, consisting of focal infiltrations of medium-sized lymphoid
cells with monocytoid appearance.The lymphoid cells were CD20+
and CD45RA+. Lymphoid infiltrations of similar morphologic and
immunophenotypic features were also observed in a local lymph
node. In other areas of the thyroid gland there were characteristics of
Hashimoto’s thyroiditis.Two foci (one in the left and one in the right
lobe) of papillary carcinoma were also found, measuring 1.4 cm and
1.1 cm each.

Polymerase chain reaction (PCR) assays performed on DNA
extracted from paraffin sections of the thyroid gland and the lymph
node revealed monoclonality for IgH.

The prognosis of MALT type lymphomas and Hashimoto’s thyroidi-
tis is reported to be relatively good. In the rare cases coexisting with
papillary carcinoma the prognosis also seems to be good if there is no
capsular invasion or metastasis.

165 T-CELL LARGE GRANULAR LYMPHOCYTE LEUKEMIA
COEXISTING WITH A MYELODYSPLASTIC SYNDROME

*V Kaloutsi, S Milias, C Hadjileontis, E Poumpouridou, V Kotoula, C
Papadimitriou. Department of Pathology, Aristotle University of Thessalo-
niki, Greece

T-cell large granular lymphocyte leukemia (T-LGL) is a rare entity and
sometimes may evolve on the ground of MDS with which it usually
overlaps.

We report a case of a 77 year old female patient who presented
with symptoms of anemia dating a year ago. Clinical examination as
well as chest and abdomen CT-scans were unremarkable and gastros-
copy and gastric biopsies were normal. The hematological evaluation
of the patient showed macrocytic anemia (Ht: 27.5 g/dl, MCV:
105 fl), WBC: 16.400/mm3 (83% lympho) and PLT: 172.000/mm3.
The flow cytometry findings were indicative of a T-predominant cell
population in the peripheral blood (92% lympho, 73% CD8+),
whereas the bone marrow examination gave evidence of an MDS
more compatible to resistant anemia. Furthermore a limited number of
small size lymphoid cells were observed, located within the lumens of
sinus capillaries, expressing the CD3, CD8, CD16 and CD57
antigens, while the lymphoid population found distributed in two small
nodules was proved to be of both B and T-cell origin. The above data
were suggestive but not indicative of a T-LGL at an initial stage coex-
isting with MDS/RA.

The patient was treated with erythropoetin showing little response,
and a year later, was re-evaluated by a second bone marrow biopsy
and flow cytometry analysis. The bone marrow was extensively
infiltrated by small and medium size lymphoid cells, mainly distributed
in sinus capillaries and expressing the previous immunophenotype,
while the lymphoid population determined by flow cytometry was
CD2 (99%), CD3 (99%), CD8 (57%), CD38 (97%), and CD11c
(80%) positive.

Meanwhile the patient was showing signs of severe hypersplenism
(Ht:15 g/dl) and therefore underwent splenectomy. The histo/
immunohistochemical examination of spleen and liver biopsies
performed during surgery showed extensive lymphoid infiltrations of
similar morphology and immunophenotype to the ones observed in the
bone marrow biopsy. On the other hand, PCR assays performed on
the DNA extracted from paraffin sections of these biopsies were
indicative of an oligoclonal T-cell population.

The patient was treated with Leukeran/Prednisone over six sessions
and is now in good general condition.

Several aspects of this unusual entity are being discussed, as well
as the problems that may arise for differential diagnosis.

166 IGM-κ PLASMACYTOMAS IN A PATIENT WITH
WALDENSTRÖM MACROGLOBULINEMIA WITH
MONOTYPIC IGM-λ EXPRESSION

*DV Kazakov, S Michaelis, G Palmedo1, R Dummer, G Burg, W Kempf.
Department of Dermatology, University Hospital, Zurich, Switzerland; Der-
matopathologische Gemeinschaftspraxis, Friedrichshafen, Germany

Background: Specific cutaneous involvement in Waldenström’s mac-
roglobulinemia (WM) is extremely rare and results either from the
direct infiltration of the skin by neoplastic cells or occurs as a
consequence of the production of immunoglobulins by tumor cells (IgM
storage papules).

Purpose: To present a patient with WM who developed cutaneous
plasmacytomas not related clonally to WM. To the best of our knowl-
edge, such an association has never been reported before.

Results: A 75-year-old woman with known WM diagnosed 2 years
earlier presented with asymptomatic grouped nodules on her nose,
below the left eye, and around her lips. No B-symptoms were reported
and lymph nodes were not enlarged. A skin biopsy revealed an infil-
trate composed mainly of slightly pleomorphic lymphoid cells with
prominent plasmacytoid differentiation and mature plasma cells. Binu-
cleated cells, mitotic figures as well as Russell bodies and Dutcher
bodies were seen. The neoplastic cells expressed the following pheno-
type: IgM+, IgG−, CD20−, CD79a+, CD138+ and demonstrated
monotypic expression of κ light chain. Clonal IgH gene rearrange-
ments were detected by automated high-resolution PCR fragment
analysis. Staging revealed slight anemia, normal WBC count with
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approximately 30% of lymphocytes displaying plasmacytoid differen-
tiation, increased levels of IgM, IgA, and λ chains in the serum, and
pathological paraproteins in the blood. Superficial X-ray therapy
resulted in complete remission. Twelve months later a local relapse
occurred. Histological findings, immunophenotype of neoplastic cells,
and results of additional investigations were similar to those found a
year before.

Conclusion: Secondary cutaneous involvement by WM in our
patient was excluded by the immunophenotype of the tumor cell typi-
cal of plasma cells (CD20−, CD79+) and different light chain produc-
tion (κ in the skin, λ in the blood). This case represents a rare case of
concurrent presentation of two clonally distinct B-cell malignancies.

167 A CASE AT THE INTERFACE BETWEEN CLASSICAL
HODGKIN’S LYMPHOMA AND PERIPHERAL T CELL
LYMPHOMA

MS Baker, *CM Listinsky. University of Alabama at Birmingham, Birming-
ham, Alabama, USA

Background: Only 1% of classical Hodgkin’s lymphomas (CHL)
derive from T lineage cells. Peripheral T cell lymphomas (PTCL) can
contain classical CD15+, CD30+ Reed-Sternberg-like (R-S) cells;
therefore, the interface between PTCL and T-lineage CHL constitutes
one of the “grey zones” in lymphoma diagnosis.

Purpose: Analysis of an unusual neoplasm with diagnostic features
of both CHL and PTCL.

Results: The 54 year old male patient presented after several
months of fatigue, a 50 lb weight loss, and 2–3 weeks of night sweats
and chills, with generalized lymphadenopathy and mild hepatome-
galy. The lymph node biopsy contained bands of birefringent
collagen, dividing the node into polymorphous cellular nodules resem-
bling nodular sclerosing Hodgkin’s lymphoma. Scattered classical R-S
cells showed characteristic Golgi and membrane staining with CD15
and CD30, dim CD5, and were negative for CD3, UCHL-1 and
CD20. In several areas, away from the scattered R-S-like cells, there
were noncohesive sheets of large transformed cells with well-defined
cell membranes. In size and monotony these resembled cells of a large
cell non-Hodgkin’s lymphoma more than cells of syncytial variant of
NSHL or anaplastic large cells. These sheets of cells were strongly
positive for Golgi and cytoplasmic CD15 and CD3, many with dot-like
Golgi only positivity for CD30, were positive for CD5 and UCHL-1,
and negative for ALK-1. Flow cytometry showed that 10% of the lym-
phoid cells expressed an aberrant T phenotype. No T cell gene rear-
rangements were identified by PCR on whole tissue.

Conclusion: This neoplasm falls into the “grey zone” between CHL
and PTCL. Study and documentation of such cases may lead to an
improvement in the understanding of the nature of Hodgkin’s
lymphoma.

168 A CASE OF MICROVILLOUS LYMPHOMA WITH CD30+
ALCL-B FEATURES

*AM Liu, Y Sugisaki11, M Hoson2, S Namimatsu1. Central Institute for EM
Researches, Nippon Medical School, Tokyo, Japan; 1Division of Surgical
Pathology, NMS HP, Tokyo, Japan; 2Division of Surgical Pathology, Tama-
Nagayama HP, NMS, Tokyo, Japan

Microvillous lymphomas (MVLs) are rare, a subset of large B-cell
lymphoma characterized by a cohesive sinus or diffuse growth pattern

and ultrastructural cytoplasmic processes. Most MVLs are negative for
CD30. MVLs with CD30+ are even more rare. We report a case of
MVLs with CD30+ ALCL-B features. A 87-year-old man presented a
mass on his left-supraclaricular area and had a history of gastrectomy
for gastric cancer forty-eight years ago. A biopsy was performed. His-
topathologically, an anaplastic large cell tumor with a cohesive
appearance was seen in lymph node. The tumor cells were pleomor-
phic with large irregular nuclei, dispersed chromatin and prominent
nucleoli, and abundant cytoplasm. Numerous bi- and multinucleated
tumor cells were detected. Mitotic figures were frequently seen. Immu-
nophenotypically, the tumor cells were positive for LCA, CD20 and
CD30, and associated with numerous CD3+/TIA-1+ small reactive
T-lymphocytes. EMA and ALK (p80 protein ) were negative. In situ
hybridization for EBV RNA was negative. Ultrastructurally, the tumor
cells showed numerous surface microvilli resembling those of epithelial
mesothelioma cells. Many cytoplasmic granules were clustered in one
side or Golgi area of the cytoplasm. The granules were
morphologically similar to those cytotoxic granules which were
observed in ALCL-T/null. Recently, the new WHO classification has
regarded ALCL of B cell phenotype (ALCL-B) as a morphologic variant
within diffuse large B-cell lymphoma (DLBCL). However, so far, there is
controversy in the literature as to whether CD30+ ALCL-B exhibits dis-
tinct clinico-pathological features. An extremely rare case of microvil-
lous lymphoma with CD30+ ALCL-B features was presented mainly on
its immunophenotypical and ultrastructural findings.

169 UNCOMMON NK-CELL PROLIFERATIONS IN MEXICAN
PATIENTS

*C Lome-Maldonado, A Lazo-Lagner, L Bornstein-Quevedo, S Sánchez-
Sosa, M Romero, M Canedo, A Angeles-Angeles. Departments of
Pathology and Hematology, Instituto Nacional de Ciencias Médicas y
Nutrición SZ. Mexico City, Mexico

Background: NK cell malignancies are well-defined entities related to
EBV infection. At present a group of nasal and nasal type NK/T-cell
lymphomas (NK/T-CL), NK-cell leukemias and blastic forms have been
recognized by the WHO classification. Mexico is a country with a
high prevalence of NK/T-CL.

Aim: To describe three peculiar NK/T-CL selected from a group of
62 Mexican patients.

Results: The rersults are summarised in the table.
Discussion: Patient 1 corresponds to a nasal NK/T-CL in an AIDS

patient associated with EBV infection. The morphologic and immuno-
histochemical characteristics were similar to neoplasias present in
immunocompetent hosts, except for the scant CD56 expression.
Patient 2 has an uncommoon lymphoma with diffuse and intense
expression of CD30 in medium to large size pleomorphic cellls. The
differential diagnosis is an anaplasic large cell lymphoma; however,
the intense immunoreactivity for CD56, EBV+, and ALK− support the
diagnosis of nasal CD30+ NK/T-CL. Case 3 is an unusual case of
aggressive NK-cell lymphoma/leukemia with systemic involvement
and non EBV related, the patient received chemotherapy and died of
disease 6 months after diagnosis.

Conclusion: These peculiar cases provide information concerning
the clinical, morphological and immunophenotypic diversity of this
heterogeneous group of NK-cell lymphomas.

Abstract 169 Patient data

Patient 1 (M/43y) Patient 2 (F/14y) Patient 3 (M/37y)

Clinical data AIDS (10 years), fever, nasal obstruction
and swelling

Fever, nasal obstruction and swelling Weight loss, fever and
hepatosplenomegaly

Location Nasal and paranasal Nasal bilateral Liver, spleen, bone marrow and
peripheral blood

Diagnosis Nasal NK/T-cell lymphoma Nasal NK/T-cell lymphoma Aggressive NK-cell lymphoma/leukemia
Histology Medium size cells Medium size to large pleomorphic cells Medium size to large cells

Angiocentricity Coagulative necrosis+
Coagulative necrosis+ Angiocentricity

Coagulative necrosis++
Immuno-phenotype CD3e+, CD2+, CD5−, CD7−, CD56+,

TiA1+, CD30−
CD3e+, CD2+, CD−, CD7−, CD56+++,
TiA1+, CD30 +++, ALK−

CD3e+, CD2+, CD5−, CD7−,
CD56+++, TiA1+,

EBV studies LMP1+, EBER (ISH)+ LMP1−, EBER (ISH)+ LMP1−, EBER (ISH)−
TCRγ (PCR) Germline Germline Germline

ALK, anaplastic lymphoma kinase; EBER, EBV encoded RNA; EBV, Epstein-Barr virus; ISH, in situ hybridisation; LMP1, latent membrane protein; NK,
natural killer cell; PCR, polymerase chain reaction; TCR, T-cell receptor.
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170 BONE MARROW EBV RELATED T-CELL
LYMPHORPOLIFERATIVE DISORDER (T-CELL LPD) IN
TWO MEXICAN PATIENTS

*C Lome-Maldonado, A Lazo-Lagner, L Bornstein-Quevedo, Y Palacios, JF
Nuncio, AM Loaeza, B Martínez-Benitez, FJ García, A Angeles-Angeles, E
Reyes. Departments of Pathlogy and Hematology from Instituto Nacional
de Ciencias Médicas y Nutrición SZ, Mexico City, Mexico

Background: Epstein-Barr virus (EBV) has been related to benign self-
limited conditions, malignant B-cell lymphoproliferative disorders and
recent reports of an ill-defined group of cytotoxic T-cell LPD (fulminant
EBV+ T-cell LPD and primary EBV infection with clonal T-cell
lymphoproliferation). These disorders commonly demonstrated mono-
clonality and an aggressive clinical course. The high prevalence of
EBV infection in the Mexican population has disclosed several T-cell
lymphoproliferative malignant diseases with assorted clinical behav-
ior.

Aim: To provide additional information that distinguishes the
course of EBV-related T-cell LPD we present the clinical, bone marrow
biopsy, morphologic and immunophenotypic findings in two patients.

Clinical data: Patient 1. A 16-year-old previously healthy woman
developed acute pharyngitis, fever, cervical lymphadenopathy,
hepatomegaly and pancytopenia; a primary acute EBV infection (IgM,
IgG anti-VCA +++) was documented. After 6 months she is asympto-
matic without any treatment. Patient 2. A 48-year-old man with a 6
year history of Waldenström macroglobulinemia treated with chemo-
therapy. In his last admission he disclosed fever, fatigue, pancytope-
nia and chronic active EBV infection (IgG, IgA anti-VCA +++). Bone
marrow biopsies in both patients had a diffuse infiltration by morpho-
logically malignant atypical lymphoid cells with a high mitotic index.
Immunohistochemistry demonstrated neoplastic cells positive for
CD3+, CD8+++, TiA-1+ and βF1+, and negative for CD20, CD4 and
CD56. EBV studies are summarized in the table. Double labeling for
EBER/CD8 clearly demonstrated EBV infection in CD8+ T-cells.
Molecular biology studies were not available.

Conclusions: EBV related T-cell LPD infrequently involves the bone
marrow. Bone marrow changes with extremely atypical T-cell appear-
ance might be confused with malignant lymphoid lesions. The host
integrity of the immune surveillance system may influence the diverse
clinical behavior. Patients with spontaneous clinical remission despite
atypical T-cell proliferation should be considered under EBV related
T-cell LPD.

171 FIBROBLASTIC RETICULUM CELL SARCOMA WITH
AGGRESSIVE CLINICAL COURSE. CASE REPORT

M Lucioni, E Boveri1, A Viglio1, R Riboni1, P Incardona, V Necchi, P Castel-
nuovo2, M Lazzarino3, U Magrini, A Canevari4, M Paulli. Anatomic Patho-
logy Section of the Department of Human Pathology, 3Institute of Haematol-
ogy, and 2Otorinolaringoiatric Clinic, University of Pavia, Italy; 1Anatomic
Pathology Service and 4Haematology Division IRCCS Policlinico S. Matteo,
Pavia, Italy

Background: Fibroblastic reticulum cells (FBRCs) are nonlymphoid
accessory cells found in the peripheral lymphoid tissue. Tumors exhib-
iting features consistent with a FBRC origin have been recently
described.

Purpose: We report an additional case of a malignant tumor of
FBRC origin, arisen in a submandibular lymph node of a 70-year-old
woman, characterized by an aggressive clinical course.

Results: The lymph node architecture was effaced by a neoplastic
population consisting of medium-sized to large spindle cells, arranged
in fascicles, sheets and sometimes in a vaguely storiform pattern.
Atypical mitoses were observed. Neoplasia immunostained for vimen-
tin, factor XIIIa, fascin, SMA and CD68. Cytokeratins and desmin
were negative. Electron microscopy revealed accumulations of
collagen among intercellular spaces, slender cytoplasmic processes
and abundant rough endoplasmic reticulum (RER). On this basis the
diagnosis of a FBRC tumor was achieved. Total body computed tom-
ography (CT) scan was negative and the patient received no further
therapy. Five months later the disease relapsed at the same site. The
recurrent tumor showed a residual spindle cell component merging
with diffuse sheet-like areas consisting of large highly atypical cells.
The mitotic count was high and multiple foci of necrosis were
observed. Most tumor cells strongly expressed vimentin, cytokeratin
and fascin, with a weak reactivity for SMA confined to single spindle
cells. CT scan at relapse revealed mediastinal lymph nodes and lung
involvement.

Conclusion: These findings suggest that FBRC tumors might have a
malignant potential higher than currently recognized. The expression
of cytokeratins, even if detected only in recurrent tumor, corroborates
the hypothesis that tumors derived from FBRCs and the so-called cytok-
eratin positive interstitial reticulum cells may be histogenetically
related.

172 EBV-POSITIVE, DIFFUSE LARGE B-CELL LYMPHOMA IN
CHILDREN

*J Maldyk, A Koltan, E Trejster, J Dziêciol, G Wróbel. Dept of Pathology,
Hematology and Oncology, Children’s Hospital, Polish Pediatric
Lymphoma Study Group, Poland

Background: Patients who are treated with immunosuppressive
therapy can develop EBV-associated lymphoproliferative disorders. At
least some of these demostrate features similar to those seen in the
post-transplant lymphoproliferations (PTLD), including diffuse large
B-cell lymphoma (DLBCL), EBV-positive. In this report we describe three
cases of DLBCL, EBV-positive recognized in children.

Patients/Methods: (1) A 7-year-old girl with a diagnosis of acute
T-cell leukemia (T-ALL) was treated with intensive chemotherapy. She
has responded well and achieved complete remission. Two months
later she developed tumor mass in nasopharyngeal region. (2) A

Abstract 172 Summary of clinical data and immunohistochemical findings

Case Age (years)/sex Site Immunophenotype of proliferating cells

1 7/F Palate EBV/LMP+, CD30+, CD20+, CD15−,
EMA+ weak, LCA+ weak, ALK-1+,
IgA−, T cell markers negative

2 16/M Madiastinum, lung EBV/LMP+, CD30+ weak, CD20+,
CD15−, EMA+ (weak), LCA+ (weak),
ALK-1−, IgA−, T cell markers negative

3 17/M Mediastinum, liver EBV/LMP+, CD30+ weak, CD20+,
CD15−, EMA+ weak, LCA+ weak,
ALK-1−, IgA−, T cell markers negative

ALK, anaplastic lymphoma kinase; EBV, Epstein-Barr virus; EMA, epithelial membrane antigen; LMP, latent
membrane protein.

Abstract 170 Epstein-Barr virus (EBV) analysis results

Patient LMP-1 EBER (ISH)
IRR-DNA
(ISH) EBNA-1 ZEBRA

1 − + + + +
2 + + ND + ND
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16-year-old boy was admitted to the hospital with anemia, weakness
and massive mediastinal involvment. (3) A 17-years-old boy was
diagnosed because of a large mediastinal mass and lung infiltrations.
Surgical tumor mass biopsies were obtained at diagnosis, fixed,
embedded in paraffin and used for morphological and immunohisto-
chemical analysis.

Results: In all three cases, histologic examination of biopsy speci-
mens showed lymphoid proliferations composed of large and medium
size cells with immunoblast-like and Reed-Sternberg-like morphology.
Areas of massive necrosis and angiocentricity were constant findings.
The diagnosis of DLBCL had been done by immunohistochemistry.
Immunohistochemical staining demonstrated a B-cell phenotype with
all cases being positive for CD20 antigen. The tumor cells were also
strong positive for EBV/LMP-1 antigen and for CD30 (variable inten-
sity). EMA and LCA antigens were weakly expressed in some cells. In
one case we observed cytoplasmic reaction for ALK-1 protein. The
table summarises the clinical data and immunohistochemical findings.

Conclusions: Drug reactions and viral infections produce immuno-
blastic proliferations with PTLD morphology that can be present in
non-transplant patients.

173 LONG-LASTING, EBV-RELATED, EXTRAMEDULLARY
DISSEMINATED ATYPICAL PLASMABLASTIC
PROLIFERATION IN AN HIV-PATIENT

*M Marino, R Covello, P Starostik1, T Ruediger1, M Carosi, M Mottolese,
MC Petti2, F Pisani2, P Cordiali Fei3, M Rinaldi4, A Caffo, R Perrone
Donnorso, HK Mueller-Hermelink1. Dept of Pathology, Istituto Regina Elena,
Rome, Italy; 1Institute of Pathology, University of Wuerzburg, Wuerzburg,
Germany; 2Hematology, Istituto Regina Elena, Rome, Italy; 3Clinical Patho-
logy Lab, Istituto S. Gallicano, Rome, Italy; 4II Oncology, Istituto Regina
Elena, Rome, Italy

Epstein-Barr-Virus (EBV) is known to induce reactive as well as
neoplastic lymphoproliferations. EBV-associated lymphomas are
mostly B-large cell or T/NK lymphomas. In addition, a well-established
EBV-relationship to Hodgkin lymphoma (HL), classic type, is
recognized. A prolonged clinical course of EBV-related non Hodgkin
lymphoma (NHL) in partial responder patients is uncommon. Since
September 2001 we have been investigating IgH chain and T cell
receptor (TCR) gene rearrangements, by light microscopy, immunohis-
tochemistry, molecular biological analyses, in the lymph node biopsy
of a 65-year-old male patient with a previous malignant, therapy-
resistant, NHL, high grade NOS, lasting from 1992, with associated
polyclonal hypergammaglobulinemia of IgGκ type. In addition we
re-evaluated the previous biopsies from multiple sites involved in 1992
and we studied by in situ hybridization (ISH) the presence of
EBV-mRNA (EBER) along the course of the disease. The first 1992
biopsies (both from extranodal and nodal sites) all showed similar
morphological and immunohistochemical findings to the actual
biopsy, with minor variations: a plasmacellular/plasmablastic
proliferation, CD138(Syn-1)+ and EMA+, and negative for CD45,
CD20, CD79a and Alk-1. ISH-EBER staining was positive in few cells
in the 1992 biopsy material, and showed a recruitment of reacting
cells in the last biopsy (2001). The IgH-chain gene showed the same
rearrangement during the long disease, with a more complex pattern
of gene rearrangements seen in the last biopsy. The serological EBV
status, investigated in January 2002, suggested a reactivation of a
previous infection. The unusual morphological and immunohisto-
chemical findings, the low therapeutical responsiveness as opposed to
a relatively clinical steady-state, and the coinfection by EBV suggested
that a type of virus-induced atypical lymphoproliferation is going on.
The morphological similarity with Alk-1+ B-cell lymphomas deserves
further investigation.

174 NODULAR LYMPHOCYTE PREDOMINANT HODGKIN
DISEASE (NLPHD) IN A COLONIC-CANCER
DRAINING-LYMPH NODE: REPORT OF A UNIQUE
CASE

*M Marino, L Perracchio, S Sentinelli, F Marandino, M Benevolo, M Car-
lini1, F Scardamaglia1, F Romagnoli, M Moauro, P Scordati, F Pisani2, MC
Petti2, R Perrone Donnorso. Dept of Pathology, Istituto Regina Elena, Rome,
Italy; 1II Surgery, Istituto Regina Elena, Rome, Italy; 2Hematology, Istituto
Regina Elena, Rome, Italy

Nodular lymphocyte predominant Hodgkin disease (NLPHD) is a rare,
distinct subtype of Hodgkin lymphoma (HL) occurring in young to
middle-age individuals with limited superficial nodal disease. The
occurrence of simultaneous or subsequent, clonally related, diffuse

large B cell lymphoma (DLBL) in NLPHD has been frequently observed;
moreover, a recent report described a composite case of NLPHD and
γ heavy-chain-disease, occurring respectively in a perisplenic lymph
node and in the spleen. We observed a case of colonic cancer asso-
ciated to a NLPHD occurring in a regional lymph node. The patient, a
76-year-old woman, previously affected by “chronic colitis, unspeci-
fied”, was recently referred to the surgeon because of abdominal pain
and intestinal obstruction symptoms. A large, ulcerated mass was
found in the right colon and the biopsy confirmed the clinical diagno-
sis of adenocarcinoma. At the surgical intervention, some enlarged
retroduodenal lymph nodes were seen, plus a a large (5 cm diameter)
lymph node along ileocolic vessels. The last one was examined on fro-
zen sections, and a diagnosis of suspected lymphoproliferative
disease was made. The final diagnosis was of adenocarcinoma pT4
in the right colon, infiltrating the retroperitoneal tissue, plus NLPHD in
the ileo-colic lymph node. Pericolic lymph nodes (n = 20) were nega-
tive for both neoplastic pathologies. The precarious state of the patient
prevented a staging procedure for the lymphoid neoplasia being per-
formed. The lymph node showed a nodular structure with the typical
background of small B lymphocytes, and frequent epithelioid
macrophages with scattered large lymphocytic and histiocytic (L&H)
cells, with the typical phenotype CD45+,CD20+, EMA+, CD30−,
CD15−. In the peripheral parts of the lymph node some progressively
transformed germinal centers (PTGC) were seen. A prolonged hyper-
immune response to chronic infection and/or colonic carcinoma could
play a role in the development of both PTGC and of NLPHD.

175 DISSEMINATED BLASTIC NK LYMPHOMA/LEUKEMIA
WITH PRIMARY CUTANEOUS PRESENTATION

*M Marino, LM Muscardin1, MC Petti2, F Pisan2, M Rosati3, S Buglioni, A
Mastroianni4, E Minutilli4, P Cordiali Fei5, M Moauro, P Starostik6, T Ruedi-
ger6, R Perrone Donnorso, HK Mueller-Hermelink6. Dept of Pathology, Isti-
tuto Regina Elena, Rome, Italy; 1Dermatopathology Sec. Un., Istituto S.
Gallicano, Rome, Italy; 2Hematology, Istituto Regina Elena, Rome, Italy;
3Dept of Pathology, Ospedale S. Giacomo, Rome, Italy; 4Clinical
Dermatology, Istituto S. Gallicano Rome, Italy; 5Clinical Pathology Lab, Isti-
tuto S. Gallicano, Rome, Italy; 6Institute of Pathology, University of Wuerz-
burg, Wuerzburg, Germany

The WHO classification (2000) recognizes a rare, EBV-unrelated NK
neoplasm with blastic features arising from NK precursors. Few cases
have been reported so far and a definition of the pathologic spectrum
of such diseases is still lacking. We observed a case of a 75-year-old
man with a disseminated NK lymphoma exhibiting a primary cutane-
ous presentation and subsequent nodal and mucosal spread with
bone marrow and peripheral blood (PB) involvement. The patient
developed 2 subsequent skin nodules, the first slowly growing on the
back (shoulder), the second on the anterior chest wall with rapid
growth and ulceration. The skin nodule showed a monotonous dermic
infiltration by medium sized cells, with slight eccentric vesicular nucle-
ous, small nucleoli, and slight basophilic cytoplasm. Very frequent
mitoses were seen. The epidermis was compressed, but no epidermo-
tropism was seen. Small vessel wall permeation was seen but no angio-
destruction, and necrosis was not present. Tumour cells were CD45+,
but negative for CD3 monoclonal antibody, CD20, CD79a,
myeloperoxidase, CD10, CD30 and CD68. However, with polyclo-
nal anti-CD3 antibody for the intracytoplasmatic e chain and with anti-
bodies to CD56 about 40% of the cells reacted, whereas CD4 was not
expressed. A high proliferation index (30%) could be assessed with
the proliferation marker Ki-67. In the PB an increase in CD3−, CD16+,
CD56+ cells was found. A germline T-cell receptor configuration was
found by PCR analysis of paraffin material. The subsequently biopsied
nodal axillary localization as well as a nasal polyposis that rapidly
developed showed similar characters, and in the bone marrow para-
trabecular, nodular with diffusive tendency localizations were seen.
Epstein-Barr virus mRNA was not detected by EBER-in situ
hybridization (EBER-ISH) in tissue sections from the lymph node.
Despite chemotherapy the disease progressed rapidly, with death
supervening in 4 months. The clinical, morphological and immuno-
histochemical data so far available on this unusual case with primary
skin localization and subsequent systemic dissemination required a
differential diagnosis with both an acute leukemia of usual WHO cat-
egories (of both myelo-monocytic or lymphoid origin) as well as with
the spread of a nasal-type NK(T) cell lymphoma. These CD16+,
CD56+ lymphomas, previously referred to as myeloid NK cell precur-
sor acute leukemia or as blastic NK lymphoma/leukemia, actually
appear to be related to blastoid dendritic cell precursor neoplasms.
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176 CD8−/EBV− NODAL CYTOTOXIC PERIPHERAL T-CELL
LYMPHOMA (PTCL) WITH ABERRANT PHENOTYPE:
LINEAGE IDENTIFICATION BY PCR-ANALYSIS OF
T-CELL RECEPTOR GENE REARRANGEMENT

*M Marino, L Neri, P Visca, F Del Nonno, M Mottolese, MC Petti1, F
Pisani1, A Brenna, A Caffo, T Ruediger2, F Cognetti3, R Perrone Donnorso,
P Starostik2. Dept of Pathology, Istituto Regina Elena, Rome, Italy; 1Hema-
tology, Istituto Regina Elena, Rome, Italy; 2Institute of Pathology, University
of Wuerzburg, Wuerzburg, Germany; 3 Oncology, Istituto Regina Elena,
Rome, Italy

Cytotoxic T-cell lymphomas have been described mostly in extranodal
sites, and heterogeneity in cytotoxic phenotype(s), as well as in
Epstein Barr virus (EBV) association, has been reported. We
investigated by morphology, immunohistochemistry and molecular
biological methods an aggressive, primary nodal non Hodgkin
lymphoma (NHL), with superficial and deep nodal as well as with
bone marrow and splenic involvement. The patient, a 50-year-old
man, was first referred to our institute in Rome because of abdominal
and osseous pain in July 2001. He also presented with anemia and
massive splenomegaly. Latero-cervical, submandibular, axillary as
well as mediastinal and abdominal paraortic lymphadenopathy were
present. The superficial lymph node examination showed a
polymorphic blastic infiltration with massive destruction of the nodal
structure, small (coagulative) necrotic foci, small venular vessel
invasion and growth in perinodal fat. Very frequent mitoses were
seen. The immunohistochemical analysis showed that most of the neo-
plastic CD45+ cells were negative for both B- and T-cell markers as
well as for the natural killer cell marker CD56 and for the anaplastic
large cell lymphoma marker CD30. The CD3 complex of the T-cell
receptor was expressed by only some reactive lymph node cells, also
stained with CD4 and CD8. Moreover, most of the blasts expressed
only the cytotoxic granule-associated protein TIA-1 (T-cell intracellular
antigen-1), as well as the cytolytic protein of activated cytotoxic T-cells,
granzyme B (GrB). Moreover, by polymerase-chain-reaction (PCR) in
paraffin material, the T-cell receptor gene showed a clonally
rearranged configuration. EBER-mRNA of EBV was not found by in situ
hybridization (ISH-EBER). The patient was treated with MACOP-B and
subsequently with IEV, with minimal therapeutic response. The disease
progressed rapidly, and the patient died after 4 months in metabolic
acidosis because of multi-organ-failure. The occurrence of aberrant
phenotypes with CD3 loss in PTCL increases the value of cytotoxic pro-
tein immunophenotyping as well as of PCR-based clonality studies in
lymphoma characterization.

177 GASTROINTESTINAL T-CELL LYMPHOMAS: REPORT OF
11 CASES FROM ARGENTINA

*C Martin, M Narbaitz, S Sapia, U Zanetto. Pathology Service, Hospital
San Roque, La Plata, Argentina; Institute for Hematological Research,
National Academy of Medicine, Argentina; Pathology Service, Sanatorio
Mater Dei, Buenos Aires, Argentina; Laboratory of Pathology, Mar del
Plata, Argentina

Gastrointestinal lymphomas are the most common type of extranodal
B-cell non Hogkin’s lymphomas. On the other hand, T-cell lymphomas
of gastrointestinal (GI) tract are far less frequent in Western countries,
and are usually associated to enteropathy. In this report we present 11
cases collected from four institutions comprising 7 men and 4 women
(aged 44–89, one HIV+) involving stomach (n = 1), small intestine
(n = 8) and colon (n = 2). Morphologically all cases showed a mixture
of cell sizes, with large cells predominating in some areas. Small
intestinal mucosa adjacent to tumor infiltration demonstrated signs of
enteropathy (villous atrophy, crypt hyperplasia and variable
lymphocytic infiltration of epithelium) despite the absence of clinical
manifestations in 4 cases. Immunohistochemical studies (immunohisto-
chemistry, flow cytometry) disclosed a T-cell phenotype in all cases,
with loss of some T-cell antigens and CD45 in one case. Nine out of
ten cases and six out of ten cases reacted with antibodies against
cytotoxic molecules or CD56, respectively. The HIV+ case presented
coexistence of lymphoma and Kaposi’s sarcoma in the rectal lesion.
Despite being treated with polychemotherapy, a poor outcome was
observed in those patients with complete follow up. We conclude that
T-cell NHLs of GI tract are infrequent high grade tumors with cytotoxic
features, which can present abruptly and can be confounded with
other neoplasms when lymphoid antigens are lost.

178 CYTOKERATIN POSITIVE DIFFUSE LARGE B CELL
NON-HODGKIN’S LYMPHOMA INVOLVING LYMPH
NODE: A DIAGNOSTIC DILEMMA

MD Linden. Henry Ford Hospital, Detroit, Michigan, USA

Background: The evaluation of large cell undifferentiated tumors fre-
quently requires immunohistochemistry for cytokeratin (CK), LCA
(CD45), and other lymphoid markers. The discrimination between car-
cinoma and diffuse large B cell lymphoma (DLCL) is usually straightfor-
ward based upon negative CK immunostaining with CD 45 and CD
20 immunopositivity.

Purpose: Since 1986 several cases of CK positive extranodal DLCL
have been reported. We report a case of nodal CK positive DLCL. This
anomalous immunophenotype can be diagnostically confusing and
may lead to a misdiagnosis of carcinoma.

Results: A 75-year-old white woman presented with left cervical
adenopathy. Excisional lymph node biopsy revealed a pleomorphic
large cell neoplasm. Immunostains performed on routinely processed
formalin fixed paraffin embedded sections were positive with CK, LCA
(CD45), CD20, CD79a; and negative with EMA, CD3, CD 30, CD
138, VS38c, ALK, κ and λ light chains. Flow cytometric immunotyping
showed a mixture of B and T lymphoid cells without abnormal antigen
expression. Molecular genetic studies demonstrated a clonal
immunoglobulin heavy chain gene rearrangement

Conclusions: (1) To our knowledge this is the first reported case of
a nodal CK positive DLCL; (2) Occasional cases of DLCL and anaplas-
tic lymphomas, and up to 10% of plasmacytomas may be CK immu-
nopositive; (3) Anomalous or unusual immunophenotypes pose a
diagnostic dilemma and may potentially lead to an erroneous diagno-
sis of carcinoma with significant treatment implications; and (4) Prob-
lematic lymphoma cases with unusual or diagnostically confusing
immunotyping results may require extensive work-ups including a
broad panel of immunostains, flow cytometry, and molecular genetic
studies for resolving discordant results.

179 PLASMABLASTIC LYMPHOMA INVOLVING LYMPH
NODE: REPORT OF A UNIQUE CASE

MD Linden. Henry Ford Hospital, Detroit, Michigan, USA

Background: Lymphomas in HIV positive patients tend to be
extranodal, high-grade tumors with an aggressive clinical course.
Plasmablastic lymphoma (PBL) is a recently described distinct type of
lymphoma in HIV positive patients with characteristic clinical
presentation, morphologic appearance and immunophenotype.

Purpose: The majority of previously reported cases of PBL have
presented in the oral cavity. Single case reports involving the stomach
and lung have recently been published. We report a case of nodal PBL
with a unique immunophenotype and genotype that expands the spec-
trum of this disease entity. Further, the observed immunophenotype
and genotype may be diagnostically confusing which raises important
differential diagnostic considerations.

Results: A 38-year-old HIV positive white male presented with right
axillary adenopathy. Excisional lymph node biopsy revealed a
pleomorphic large cell neoplasm with diffusely effacing nodal
architecture. Initial immunostains performed on routinely processed
formalin fixed paraffin embedded sections included: negative stains
for cytokeratin (CK), leukocyte common antigen (CD 45), S100, and
PLAP. EMA was diffuse and strongly positive. Kappa light chain
showed moderate diffuse positivity. Additional immunostains, includ-
ing CD2, 3, 15, 20, 30, 68, 79a, 138, VS38c, and ALK-1 were all
negative. Flow cytometric immunotyping showed only small lymphoid
cells, which were predominantly T cells. Molecular genetic studies
demonstrated a detectable monoclonal T cell receptor γ gene
rearrangement by PCR analysis. No abnormal protein was detected
by serum or urine analysis.

Conclusions: (1) To our knowledge, this is the first reported case of
a PBL involving lymph node; (2) PBLs may have a heterogeneous
immunophenotype and genotype; and (3) molecular genetic studies
may not resolve the lineage of diagnostically challenging cases and
final diagnosis may depend upon correlation of clinical findings with
histomorphologic features and an extensive immunohistochemistry
panel.
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180 TRANSFORMATION IN SEZARY’S SYNDROME: REPORT
OF FOUR CASES

*S Michaelis, DV Kazakov, G Burg, R Dummer, W Kempf. Department of
Dermatology, University Hospital, Zurich, Switzerland

Background: Transformation of mycosis fungoides into a high-grade
lymphoma is a well-known phenomenon occurring in approximately
25% of cases in late stages of the disease. However, only little is
known about transformation in Sézary’s syndrome (SS). Its frequency,
clinico-pathological features, predictive factors and impact on survival
remain poorly understood.

Purpose: To investigate clinico-pathological features and outcome
related to transformation in SS.

Results: We selected from our files all cases of SS that showed
transformation in the course of the disease. From 15 patients with SS
seen in our institute, we were able to identify 4 well-documented cases
of medium-size to large cell transformation. There were 2 women and
2 men with the age at the diagnosis of SS ranging from 39 to 58 years
(mean, 52). Before transformation various treatment modalities includ-
ing PUVA, corticosteroids, chemotherapy, and extracorporeal electro-
phoresis were applied. In all patients transformation occurred first in
lymph nodes 20 to 84 (mean, 42) months after the diagnosis of SS.
The lymphomas were classified as CD30+ anaplastic large cell
lymphoma (n = 2) and peripheral T-cell lymphoma, not otherwise
specified (n = 2). In one patient tonsils were involved simultaneously
with lymph nodes and in another patient large cell transformation
occurred in the skin 3 years after the development of nodal high-grade
lymphoma. At the point of transformation, two patients were free from
erythroderma. LDH and IL-2R were constantly increased in all patients
before as well as after transformation. Other parameters such as β-2
microglobulin, neopterin, IL-6, and IL-2 were variable. Chemotherapy
and radiation therapy were applied to treat nodal disease. All patients
died of lymphoma 11–49 (mean, 27) months after transformation.

Conclusions: Large cell transformation in SS is not rare (27%) and
may first occur in extracutaneous sites in particular in lymph nodes.
Since lymphadenopathy is a constituting sign of SS, it is important not
to miss nodal transformation in SS patients even if erythroderma is
successfully treated. Our data support the value of LDH and IL-2R as
parameters associated with transformation.

181 UNUSUAL CASE OF GRANULOMATOUS SLACK SKIN
WITH INVOLVEMENT OF DEEP SUBCUTIS, LYMPH
NODES AND PERINODAL TISSUE

S Michaelis, DV Kazakov, R Dummer, G Burg, W Kempf. Department of
Dermatology, University Hospital, Zurich, Switzerland

Background: Granulomatous slack skin (GSS) represents a rare
primary cutaneous low-grade malignant T-cell lymphoma with distinct
clinico-pathological features. The disease usually runs an indolent
course but associations with Hodgkin’s disease, mycosis fungoides
and other non-Hodgkin’s lymphomas are known.

Purpose: To present a case of GSS with unusual pathological fea-
tures typified by involvement of lymph nodes and perinodal tissue with
the presence of dominant T-cell clone both in the skin and lymph node.

Results: A 26-year old patient presented with a 2-year history of
sharply demarcated, poikilodermic, infiltrated, partly atrophic plaques
in his inguinal areas and enlarged inguinal lymph nodes. A skin
biopsy revealed a diffuse infiltrate in the dermis extending into the
deep subcutis composed of small lymphocytes, some of which had
irregular nuclear contours and scattered multinucleated giant cells
containing from 20 to 30 nuclei arranged in a wreathlike fashion.
Some of the giant cells showed emperipolesis and elastophagocytosis.
An infiltration of an artery wall by these giant cells without accompa-
nied necrosis was seen. Elastic fibers in the dermis were partly absent.
Immunohistochemically, the majority of the small lymphocytes
expressed a T-helper phenotype (CD3+, CD4+, CD8−). The giant cells
expressed CD68, Mac 387, and CD34. Histopathological changes
found in a lymph node biopsy were consistent with dermatopathic
lymphadenopathy, whereas perinodal soft tissue contained a dense
lymphocytic infiltrate with giant cells engulfing lymphocytes. TCR rear-
rangement studies (PCR-DGGE and Southern blot analysis) detected
dominant T-cell clones both in the skin and lymph nodes. Complete
staging did not reveal any other extracutaneous involvement. The
patient has been followed up for 4 years without evidence of disease
progression.

Conclusions: GSS is apt to show involvement of lymph nodes and
perinodal tissue with the presence of dominant T-cell clone both in the
skin and lymph node and therefore may represent a diagnostic pitfall.

182 PYOTHORAX-ASSOCIATED LYMPHOMA: A PECULIAR
CLINICO-PATHOLOGIC ENTITY DERIVED FROM
B-CELLS AT LATE STAGE OF DIFFERENTIATION

B Petitjean, F Jardin, B Joly, N Martin-Garcia, H Tilly, JM Picquenot, J
Brière, C Danel, S Mehaut, I Abd-Al-Samad, C Copie-Bergman, MH
Delfau-Larue, *P Gaulard. Dept de Pathologie, Hôpital Henri Mondor,
Créteil, France; Centre Henri Becquerel, Rouen, france; Hôpital Saint Louis,
Paris, France; Hôpital Georges Pompidou, Paris, France; Hôpital de
Troyes, France

Pyothorax-associated lymphoma (PAL) is a rare primary pleural
lymphoma which is associated with a clinical history of chronic inflam-
mation of the pleura and has been essentially reported in Japan.

We investigated 12 European cases of PAL for their clinicopatho-
logic features and their possible derivation from germinal center (GC)
or post-GC cells.

The tumours occurred 30 to 67 years following artificial
pneumothorax for pleuropulmonar tuberculosis. Eleven patients
presented as a localized pleural tumor mass, whereas one patient also
had liver involvement.

Histological examination showed a diffuse proliferation of large
lymphoid cells with frequent plasmacytoid differentiation (n = 8),
expressing CD20 (n = 10), CD79a (n = 11) and/or CD138 (n = 5)
B-cell antigens. Unusual expression of T-cell markers (CD2, CD3, CD4)
was observed in 5 cases. The B-cell origin of lymphoma cells was con-
firmed by the demonstration of immunoglobulin light chain restriction
or clonal B cell population in 6 cases. In 11/12 cases, in situ hybridi-
zation disclosed Epstein-Barr virus (EBV) genome in most tumor cells,
and immunohistochemistry a type III LMP-1+/ EBNA-2+ latency
profile. HHV8/ORF73 antigen was not detected in all tested cases
(n = 11). All investigated cases (10/10) disclosed a uniform CD10−/
BCL-6−/MUM1+/CD138± phenotype, consistent with a derivation
from late germinal center (GC)/post-GC B-cells. Clinical outcome was
poor with a median survival time of 5 months.

This study further confirms that pyothorax-associated lymphoma
represents a distinct clinico-pathologic entity among diffuse large
B-cell lymphoma which is characterized by a peculiar clinical presen-
tation, frequent plasmacytoid features and a strong association with
EBV. Moreover, we show that this lymphoma entity probably
originates from B-cells at late stage of differentiation, and shares an
aberrant dual B/T phenotype in some cases.

183 PRIMARY GASTRIC HODGKIN LYMPHOMA: AN
INFREQUENT LOCALIZATION OF EXTRANODAL
DISEASE

C Samanez, H Gomez, C Barrionuevo1, C Flores2, L Casanova, J
Sánchez1, C Vallejos. Departments of Medicine, 1Pathology, and
2Biostatistics, Instituto de Enfermedades Neoplásicas, Lima, Peru

Primary gastric Hodgkin lymphoma (PGHL) is an extranodal infrequent
presentation, occurs in less than 0.25% of the patients and represents
less than 2% of the gastric lymphomas. We describe a case of PGHL.

The patient is a 78-year-old Peruvian male smoker with a past his-
tory of psoriasis and duodenal ulcers. He presented with a 1 month
history of epigastric pain, malaise, hyporexia, early satiety and 6 kg
weight loss without fever, night sweats and pruritus. Physical examina-
tion was unremarkable. The hematologic and biochemistry results
were within normal limits. The tumor markers, DHL and β2-
microglobulin were normal and serologic virus markers were
negative. Bone marrow aspiration did not show malignant cells. Chest
X-ray, barium upper gastrointestinal X-ray and abdominal CT scan
were normal. Endoscopy showed a 4 cm circumscribed eritematous
micronodular area located in the posterior side of the gastric corpus
and scars of duodenal ulcers.

The gastric biopsy showed mucosae and submucose infiltration by
Reed-Sternberg (RS) cells admixed with a rich inflammatory
background that consisted of a mixture of cell types (small
lymphocytes, plasma cells and eosinophils) without evidence of
Helicobacter pylori. The immunophenotype of RS cells was CD30(+),
LMP1(EBV)(+), CD20(−), CD3(−) and the pathological diagnosis was
mixed cellularity classical Hodgkin lymphoma.

We conclude with the diagnosis of gastric Hodgkin lymphoma EC
I-E-A (Ann Arbor stage) or EC I (Lugano staging system) with IPI of low
risk. The patient has started treatment with radiotherapy.

Between 1990 and 2001, 3752 patients were diagnosed with
lymphoma in our institution with 378 cases of Hodgkin lymphoma; of
these 378 cases, 6 (1.6%) had extranodal primary disease. In the
same period 281 patients were diagnosed with primary gastric non
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Hodgkin’s lymphoma and this is the first case with diagnosis of
primary gastric Hodgkin lymphoma in our institution, which confirms
its very rare presentation in our population.

184 T-CELL/HISTIOCYTE-RICH B-CELL LYMPHOMA. A CASE
REPORT AND CLINICO-PATHOLOGICAL DISCUSSION

*RNM Stitson, KP West, AD Rye1, AE Hunter1. Departments of Histopathol-
ogy and 1Haematology, Leicester Royal Infirmary, Leicester, LE1 5WW, UK

We describe the case of a 41-year-old Caucasian male who
presented with a short history of abdominal pain due to
splenomegaly, diagnosed as stage IVB T-cell-rich diffuse large B-cell
lymphoma (DLBCL) on bone marrow trephine biopsy. Molecular stud-
ies confirmed the diagnosis of clonal B-cell malignancy. A good par-
tial response was achieved with 6 courses of CHOP chemotherapy but
there was subjective early relapse with increasing splenomegaly. After
2 courses of IVE chemotherapy and stem cell harvest, splenectomy
was performed and both the spleen and bone marrow revealed the
presence of discrete histiocytic nodules containing scanty pleomorphic
malignant B-cells. An underlying morphologic diagnosis of histiocyte-
rich DLBCL was proposed at this stage. A further 3 courses of high
dose chemotherapy (DHAP) had little effect with extensive bone mar-
row involvement by T-cell-rich DLBCL. A salvage unrelated donor
transplant was performed but the patient subsequently died of
disseminated toxoplasmosis and viral encephalopathy, in complete
remission, 21 months after initial diagnosis.

T-cell/histiocyte-rich B-cell lymphoma is recognised in the recent
WHO classification as a morphologic variant of DLBCL. Whilst histio-
cytes may represent a significant population within T-cell rich DLBCL,
their predominance, as in this case, has been suggested to indicate a
distinct entity, histiocyte rich B-cell lymphoma, which was first
described 10 years ago. It was subsequently suggested that these
patients represented a poor prognostic group with advanced stage at
presentation and an aggressive clinical course. This unusual case illus-
trates that whilst the co-classification of T-cell-rich and histiocyte-rich
B-cell lymphomas is justified on purely biological grounds, the recog-
nition of the histiocyte-rich variant as a distinct entity having a poor
prognosis should not be ignored. The importance of repeat diagnostic
biopsies in treatment resistant cases is also emphasised.

185 SIGNET RING CELLS ARE NOT UNCOMMON IN
CUTANEOUS B-CELL LYMPHOMA AND SEEM NOT TO
BE ASSOCIATED WITH A SPECIFIC CLINICAL
BEHAVIOUR

*LM Tarquini, G Gaia, A Filosa, B Guiducci, S Barulli, G Brandozzi, M
Giangiacomi, S Rupoli, P Leoni, G Fabris. Institute of Pathology,
Departments of Hematology and Dermatology, University of Ancona, Tor-
rette Hospital, Ancona, Italy

Signet ring cells (SRC) have rarely been described in cutaneous B-cell
lymphomas (CBCL). In reviewing 77 CBCL diagnosed in 1990–2001
on formalin-fixed and paraffin-embedded tissues, we identified 5
cases showing SRC. Three were follicular lymphomas (FL) with nodu-
lar perivascular and periadnexal growth pattern and low blast count.
The patients (2 M, 1 F, aged 35, 49, and 77 years), who had head
and trunk lesions treated only surgically, were alive and well after 3,
5 and 8 years; 2 had a skin recurrence (at 2 and 4 years). The fourth
case was an FL also displaying diffuse large cell proliferation
(FL+DLCL): the patient, a 65-year-old male with multiple leg lesions,
had 3 recurrences after therapy and died of lymphoma dissemination
6 years later. The last case was a DLCL of the head in a 44-year-old
male with AIDS, who died shortly after diagnosis with lung and
cerebral involvement at autopsy. SRC were CD20+ cells showing
either a single optically empty, faintly PAS+ and IgG+ vacuole (4
cases), or a single eosinophilic, PAS+ and IgG/k+ globule (1 case)
that in all cases displaced the nucleus toward the periphery. SRC
number varied greatly, even in the same patient. SRC were identified
inconsistently in 1/5, 1/3, 2/3, 3/4, and 2/2 of the samples, all
other morphologic features being unchanged. Our data seem to indi-
cate that SRC are not uncommon (5/77) in CBCL, and that they exhibit
highly variable clinical presentation and behavior. Nonetheless, in the
absence of ultrastructural findings, it cannot be ruled out that SRC rep-
resent a processing artifact causing intracellular swelling rather than
the morphologic expression of plasmacytoid differentiation with aber-
rant immunoglobulin synthesis.

186 SOLID TUMOR WITH MYELOID AND INTERDIGITATING
CELL DIFERENTIATION. A NEW ENTITY?

*Z Rudzki, W Nowak, M Piotrowska, W Dabros, A Balana, AB Skotnicki,
J Stachura.

We present a unique case of a solid hematopoietic lymph node tumor
demonstrating bi-directional, myeloid and interdigitating cell differen-
tiation.

A previously healthy 43-year-old female was admitted due to the
bilateral supraclavicular lymphadenopathy. The extensive staging,
including a bone marrow trephine, was negative. Upon diagnosis, the
patient received systemic chemotherapy, achieving remission.

Two examined nodes demonstrated preferentially a sinusoidal infil-
trate of large, atypical cells. By immunohistochemistry all neoplastic
cells were positive for LCA, CD68 (PGM1) and vimentin. Additionally,
many neoplastic cells showed immunoexpression of myeloperoxidase
and S-100. Leder chloroactetate esterase was weakly and focally
reactive. CD34, CD3, CD20, CD79a, CD30, CD15, EMA, HMB-45,
cytokeratins, and muscle-specific actin were negative.

Transmission electron microscopy revealed cells with indented
nuclei and numerous cellular projections, forming a complex
meshwork between some neoplastic cells. Individual neoplastic cells
contained cytoplasmic granules, analogous to those of a granulocytic
sarcoma. There were neither desmosomes nor Birbeck granules.

By flow cytometry the combination of forward- and side-scatter pic-
ture visualized a subpopulation of large cells constituting 15% of the
total lymph node cellular contents. These cells expressed LCA, CD14,
CD13, CD4/CD14, CD7/CD13, CD1a, and myeloperoxidase.
Approximately half of them demonstrated CD33 and CD15. All cells
were negative for CD34, CD3, CD79a, CD117, and TdT.

To the best of our knowledge, the coexistence of myeloid and den-
dritic (including interdigitating) cell differentiation in a solid
hematopoietic tumor has not yet been described. Conceptually this
type of a dual phenotype should be possible, as both myeloid, and
specialized antigen-presenting cells share a common hematopoietic
precursor. It is conceivable that most pathologists facing a sinusoidal
proliferation of atypical LCA/CD68/MPO-positive cells entertain an
apparently obvious diagnosis of myeloid sarcoma, and do not investi-
gate the further possibilities of the dendritic cell co-differentiation.
Such tumors may pose not only diagnostic, but also therapeutic,
dilemmas.

187 AGGRESSIVE PERIPHERAL B-CELL LYMPHOMA
PRESENTING WITH MASSIVE BONE MARROW
NECROSIS

*Z Rudzki, M Rucinska, D Hawrylecka, AB Skotnicki.

We report a case of a high-grade peripheral B-cell lymphoma with
extensive bone marrow involvement apparently not accompanied by
dissemination to extraosseous organs.

A 37-year-old man was referred with a five-month history of fever,
arthralgia, weight loss, night sweats and malaise. Subsequently he
developed diplopia and a right-sided trigeminal sensory deficit.

At admission to the Department of Hematology he demonstrated
mild hepatosplenomegaly, but no lymphadenomegaly. The staging,
including also the cranial CT, was otherwise unremarkable. He was
anemic and showed mildly elevated granulocytic leukocytosis with no
evidence of lymphoma cells in peripheral blood.

The trephine bone marrow biopsy revealed large zones of bone
marrow necrosis intermingled with areas packed with diffuse infiltrate
of highly polymorphous large and medium-sized lymphocytes,
frequently exhibiting apoptosis. The lymphocytes strongly expressed
LCA, CD20, IgM, and CD10, very weakly CD79a, and were negative
for CD3, CD43, CD34, TdT, bcl6, cyclin D1, CD138, IgG, and IgA.
The Ki67 proliferation fraction approached 20%.

There was minimal residual non-neoplastic hematopoiesis, mostly
young cells of the myeloid lineage. Bone trabeculae underwent active
remodeling.

The thick-needle liver biopsy showed non-neoplastic extramedullary
hemopoiesis, and no lymphoma infiltrate. The post-CHOP control tre-
phine performed 3 months after the diagnosis did not reveal any
residual lymphoma infiltrate. This first remission lasted five months. A
more aggressive regimen (ESHAP+DICEP) resulted in the second
remission.

The neoplasm could be classified as a diffuse large B-cell lymphoma
with predominant and possibly primary bone marrow involvement.
The spleen was not biopsied, but its moderate and diffuse enlargement
is highly suggestive of extramedullary hemopoiesis, especially taking
into account the histology of the liver. We observed numerous clinical
and morphologic similarities to a published case (Majumdar G. Leuk
Lymphoma 26;409–12). These two cases may represent a distinct
subtype of DLBCL.
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