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Abstract We report the immunohistological, molecular
and clinical findings in four patients affected by B-cell
chronic lymphocytic leukaemia (CLL) who developed
“Richter’'s syndrome with Hodgkin's disease (HD) fea-
tures’ or “CLL with Hodgkin’s transformation”, all char-
acterised by the presence of typical Hodgkin / Reed-
Sternberg (H/RS) cells in lymph node biopsies. In three
cases the nodal involvement by CLL was demonstrated
both by the presence of a predominant background of
CD5/CD19/CD23+ small lymphocytes and an IgH mono-
clonal rearrangement reveadled by PCR anaysis. Con-
versely, in the remaining case there was neither immuno-
histological nor molecular evidence of lymph node in-
volvement by CLL. In al four cases H/RS cells were Ep-
stein-Barr virus (EBV) latent membrane protein (LMP-1)
positive. These findings suggest that the presence of
H/RS cells in the first three patients, who had CLL/HD
nodal involvement, might be related to transformation or
clonal evolution of CLL cells in H/RS cells, which isin
keeping with use of the term “CLL with Hodgkin's trans-
formation”. In the fourth case a de novo HD may be pos-
tulated, representing a second malignancy presumably
not clonally related to CLL. In all cases akey pathogenet-
ic role of EBV is suggested by the expression of LMP-1
in H/RS cells. Our findings indicate that the presence of
typical H/RS cells in lymph node biopsies in CLL pa
tients may reflect a heterogeneous pathogenetic back-
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ground. The different clinico-pathologic settings should
be taken into consideration because of their possible im-
plications for patients’ treatment and prognosis.
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Introduction

The diagnosis of Hodgkin's disease (HD) is based on the
detection of Hodgkin / Reed-Sternberg (H/RS) cells with
classical morphological and immunophenotypical fea-
tures, scattered within an appropriate histological back-
ground. B-cell chronic lymphocytic leukaemia (CLL) is
a lymphoproliferative disorder which derives from the
clonal expansion of a subset of CD5+ B-lymphocytes.

An increasing number of cases of lymphoadenopathy
characterised by the presence of H/RS cells, which is
consistent with a diagnosis of HD, have been reported in
recent years in patients with CLL: in these cases the diag-
nosis usually recorded is “CLL with Hodgkin's transfor-
mation” [2, 4, 9, 16, 17] or “Richter’s syndrome with HD
features’ [1, 7, 13]. In these instances major points of in-
terest and investigation are to elucidate the pathogenetic
relationships between the two diseases [15] and to focus
on the clinical implications of this peculiar condition. As
far as the former point is concerned, it has recently been
demonstrated by single-cell PCR assay that in some cases
of Richter's syndrome with HD features H/RS cells and
CLL cells belong to the same clonal population [10].

In the present study we have analysed the immunohis-
tological and molecular findings in the lymph node biop-
sies taken from four B-CLL patients, which were all
characterised by the presence of typica H/RS cells and
thus consistent with a diagnosis of CLL with Hodgkin's
transformation or Richter’s syndrome with HD features.
The possible pathogenetic and clinical implications of
these findings are discussed.
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Materials and methods

Clinical records

The four patients were all men 54—70 years old with stable A/O
stage CLL, who did not need to be treated. The diagnosis of CLL
was established on morphological and immunophenotypical
grounds according to NCI criteria: al cases were characterised by
peripheral  blood Iymphocytosis (12,000-21,000 lympho-
cytessmm3) and showed an interstitial and/or nodular pattern of
bone marrow involvement. Subsequently, all patients developed
lymphadenopathy (cervical in three cases and inguinal in one
case). Following the diagnosis of HD on lymph node biopsy the
patients were treated with HD-addressed therapy (ABVD in all
cases, plus radiotherapy in three cases).

Histology, immunohistochemistry and molecular biology

Lymph node biopsies were processed for conventional histology
(formalin-fixed, paraffin-embedded, and stained with H&E and
Giemsa stains). In all cases a fragment of the lymph node biopsy
was snap-frozen in NO, and stored at —80°C.

A large panel of antibodies was used for a complete immuno-
phenotypical study of each case ( including monoclonal antibodies
recognizing CD3, CD4, CD5, CD8, CD19, CD15, CD20, CD23,
CD30, BCL-2, p53, RB, and EBV LMP-1 and BZLF1). Immuno-
histochemical investigations were performed on both paraffin and
cryostatic sections by using the APAAP method [5].

PCR analysisfor the detection of the IgH rearrangement was per-
formed on DNA extracted from paraffin-embedded tissue of lymph
node biopsies and from mononuclear cells of peripheral blood, using
asemi-nested PCR protocol, as previously described [6].

Results
Histology and immunohistology

The lymph node biopsies were histologically characterised
in al four cases by a background mainly composed of
small lymphoid cells, in which a variable number of cyto-
morphologically typica H/RS cells were scattered (Fig.
1A). No prominent proliferation centres were observed.
Case 3 had a more polymorphous appearance character-
ised by the presence of scattered eosinophils and macro-
phages. The H/RS cells were consistently CD30+ in all
cases, and aso expressed the CD15 antigen (>50% of
cellsin one case, 10-50% of cellsin one case, and <10%
of cellsin each of two cases). In two cases (2 and 3) H/RS
cells expressed the B-cell associated antigens CD20 (case
2) and CD79a (case 3) in 10-50% and >50% of cells, re-
spectively. T-cell-associated antigens were usually nega-
tive, with the exception of CD43, which was positive in a
few H/RS cells in two cases. Epstein-Barr virus (EBV)
LMP-1 was strongly expressed in H/RS cell in al four
cases (Fig. 1B), whereas EBV BZLFL1 protein (ZEBRA),
which is expressed in EBV-infected cells in which the vi-
rus is replicating, was negative in all cases. p53 was posi-
tivein two cases and negative in the remaining two cases.

The small lymphoid cell background was composed
mainly of CD5/CD19/CD23+ lymphocytes in three cases
(1, 2 and 4), and of CD3/CD4/CD5+ lymphocytes in
case 3.

These findings are reported in detail in Tables 1 and 2.

Fig. 1 a Histological features of case 1. Typica H/RS cells
(arrow) are scattered in a background mainly composed of small
lymphocytes. (H& E, x250) b H/RS cells are strongly Epstein-Barr
virus LMP-1 positive (small arrows). (APAAP, x250)

Molecular biology

IgH PCR analysis from lymph node biopsies showed a
band of monoclonal rearrangement in cases 1, 2 and 4,
and a polyclona pattern in case 3 (Fig. 2A). Further-
more, an additional smaller monoclonal band was detect-
ed in case 1 (Fig. 2A, B). In this case the periphera
blood (PB) was also studied by PCR, also showing the
presence of a monoclonal band; comparative analysis of
the lymph node and peripheral blood samples indicated
that the larger band of lymph node and the band of PB
had exactly the same size (Fig. 2B).

Follow-up data

As far as HD is concerned, all patients achieved a re-
sponse to therapy of HD (complete remission [CR] in
three cases and partial remission [PR] in one case). Two
patients (cases 3 and 4) are still in CR, one (case 1) isin
PR on maintenance therapy, and the last one (case 2)
died of pneumonia in CR after 9 months off therapy. As
far as CLL is concerned, none of the four patients
showed clinical evidence of disease progression after
HD diagnosis.
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Table 1 Immunophenotype of H/RS cells (+> 50%, +/— 10-50%, —/+ <10%, — 0)

Case no. CD30 CD15 CD20 CD79a CD3 CD45R0O CD43 LMP-1 p53 Rb bcl-2

1 +/— —/+ — — — — — + +/— + -

2 + —/+ +/— — — — —/+ + — +/— -

3 + +/— - + - - +/— + +/— + I+

4 + + - - - - - + - +/— -

Table 2 Immunophenotype

of lymphoid “background” Sgﬁe T-cells B-cells

+> 50%, +/— 10-50%, —/+ :

(<10%, _0 b) K CD3 CDh4 CD8 CD19 CD23 CD5/CD19  bcl-2 p53 Rb
1 —/+ —/+ —/+ + + + + - +/—
2 +/— +/— —/+ + +/— +/— + — +/—
3 + + +/— -+ - - +/— - +/—
4 —/+ +/— —/+ + + + + - +/—

Discussion

Fig. 2 a IgH PCR analysis of lymph node biopsies. Three cases
(lanes 3, 4 and 6) show a monoclonal rearrangement band. One
case (case 3, lane 5) shows a polyclonal pattern. An additional
monoclonal band was detected in case 1 (lane 3). Lane 2 polyclonal
negative control. b Comparative IgH PCR analysis of periphera
blood (PB) and lymph node (LN) biopsy of case 1, showing two
identical monoclonal rearrangement bands in the two samples. An
additional monoclona band was detected in the lymph node sample.
(C monoclonal positive control, M marker)

The occurrence of HD in CLL, so-called CLL with
Hodgkin's transformation [2, 4, 9, 16, 17] or Richter’s
syndrome with HD features [1, 7, 13], athough rare, is
considered one of the commonest secondary neoplasms
in patients with a previous history of B-cell CLL [14]. In
a large series of 1,011 CLL patients observed in our In-
stitution between 1984 and 1996, we observed a 0.4%
rate of HD, which is comparable to the rate reported by
Fayad et al. (0.5%) in aseries of 1374 cases|[7].

Major points of interest and investigation in these
cases are the clonal relationship between CLL and H/RS
cells, the possible pathogenetic role of oncogenes, “tu-
mour suppressor genes” (such as p53) and viruses (such
as EBV), and finally the clinical implications of this di-
agnosis. As far as the first point is concerned, Ohno et
al., using single-cell PCR analysis and DNA sequencing,
have recently demonstrated a clonal relationship between
CLL cells and H/RS cells in three out of four cases of
Richter’s syndrome with HD features [10]. Furthermore,
a possible pathogenetic role of EBV has been suggested
in asignificant number of cases[9, 11, 13]. However, the
clinical implications of this parcular condition for pa-
tients' treatment and prognosis are still not clear, partly
because relatively few cases have been reported, al-
though it has been suggested that HD in CLL patientsis
more probably characterised by poor response to therapy
and short survival [7].

In three out of the four cases described in the present
study the immunohistological findings of the lymph
node biopsy showed nodal involvement by CLL, charac-
terised by the presence of CD5/CD19/CD23+ small lym-
phocytes associated with scattered H/RS cells with typical
morphological and phenotypica features (CD30+; CD15
+/-). In the fourth case, in contrast, the immunohistologi-
cal investigation did not provide evidence of nodal CLL
involvement, the small lymphoid cell background being
mainly composed of CD3/CD4/CD5+ lymphocytes, as is
generally observed in de novo classical HD. The immuno-
histological findings were confirmed by IgH PCR analysis,
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which showed the presence of a band of monoclonal rear-
rangement in the former three cases and a polyclonal pat-
tern in the fourth case, the latter being consistent with lack-
ing CLL nodal involvement. Furthermore, the comparative
analysis of the PCR findings in the lymph node and in the
PB samples of case 1 showed two monoclona bands with-
in the lymph node, the larger one being of the same size of
the the monoclonal band detected in the PB, suggesting the
presence of a same clonal population. The meaning of the
smaller monoclonal band detected in the lymph node is
currently a matter of speculation, although the possibility
that it might be due to a different IgH monoclonal rear-
rangement in H/RS cells should be considered.

These findings suggest that H/RS cells in lymph node
biopsiesin CLL patients may be observed within two dif-
ferent clinico-pathologic settings. The first — and more
frequent — one is characterised by immunohistological
and molecular evidence of CLL involvement of the same
lymph node, and is presumably related to a transforma-
tion (clonal evolution) of CLL cellsin H/RS cells, which
is consistent with use of the term “CLL with Hodgkin's
transformation”. The second — and probably less frequent
—may basically be considered similar to de novo classical
HD, representing a second primary malignancy that is
presumably not clonally related to CLL. This distinction
is similar to the one reported by Ohno et a., who have
considered two different types of Richter’'s syndrome
with HD features [10]. An additional point of discussion
is whether these two distinct pathogenetic settings might
also have different clinical and prognostic implications:
in the present study all cases were treated and showed a
response to HD-addressed chemotherapy (ABVD) with
or without subsequent radiotherapy, but it will be neces-
sary to analyse alarger series of cases to clarify the prog-
nostic impact and the response to HD therapy in CLL pa-
tients.

Furthermore, our results suggest that the term “CLL
with Hodgkin's transformation” is more appropriate than
“Richter’s syndrome with HD features’: this impression
is supported by the indolent and stable course of CLL as-
sociated with responsive HD in al our four patients,
whereas the clinical syndrome referred to as “Richter’s
syndrome” indicates the transformation or the associa-
tion of a progressive CLL with “high-grade” non-Hodg-
kin's lymphoma, which usually shows a poor response to
therapy and has a poor prognosis[12].

Finaly, in this study we have shown that EBV LMP-1
was expressed by H/RS cells in all four cases, whereas
EBV BZLF1 protein (ZEBRA) was not expressed in any
of these cases, indicating that EBV is neither replicating
in infected H/RS cells nor switching from latency to the
replication phase [3, 8]. These findings confirm some
previous observations suggesting a key role of EBV [9,
11, 13], whose genome is integrated in the absence of ac-
tive viral replication, in the pathogenesis of these cases.
The high percentage of EBV-positive cases (4/4=100%
in this study), similar to the proportion of HIV+ patients
with HD, might be related to the underlying immunode-
pression of CLL patients.
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