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Comparative Genomic Hybridization Pattern
Distinguishes T-Cell/Histiocyte-Rich B-Cell
Lymphoma from Nodular Lymphocyte Predominance

Hodgkin's Lymphoma
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Several lines of evidences suggest that T cell/histio-
cyte-rich B-cell lymphoma (T/HRBCL) represents an
aggressive variant of the clinically indolent entity
nodular lymphocyte predominance Hodgkin’s lym-
phoma (LPHL). Still, this view has not yet been sup-
ported by firm genetic evidence. In this study, we
analyzed 17 T/HRBCL cases using comparative
genomic hybridization (CGH) combined with micro-
dissection of single CD20+ neoplastic cells and DNA
amplification by degenerate oligonucleotide primed-
polymerase chain reaction, an approach we previ-
ously used in LPHL. Genomic imbalances were de-
tected in all cases (in total, 80 changes). The most
common imbalances included gain of Xq, 4q13q28,
Xp21pll, and 18q21, and loss of 17p. Of note, a
partial gain of 4q, a rare change in lymphoma, is also
among the genomic imbalances most frequently en-
countered in LPHL. On the other hand, the CGH pro-
files of T/HRBCL and LPHL showed several distinct
features, in particular with respect to the number of
genomic imbalances (average of 4.7 in T/HRBCL ver-
sus 10.8 in LPHL) and their distribution (usually 1 to
5 in T/HRBCL versus 6 to 22 in LPHL). Altogether, our
CGH findings of shared as well as distinctive cytoge-
netic features in both diseases suggest that T/HRBCL
constitutes a separate lymphoma entity, possibly
originating from the same precursor cell as LPHL.
(Am_J Pathol 2002, 161:1861-1867)

T-cell/histiocyte-rich B-cell lymphoma (T/HRBCL) origi-
nally described by Delabie and colleagues,’ is a contro-
versial diffuse large B-cell lymphoma subtype of which
the clinicopathological distinctiveness was recently dem-
onstrated.?® The disease typically affects middle-aged
male patients who present with advanced-stage disease
that is not adequately managed with current therapeutic

strategies. Interestingly, both from a morphological and
from an immunophenotypic perspective, T/HRBCL shows
some resemblance to lymphocyte predominance
Hodgkin’s lymphoma (LPHL), paragranuloma type."? In
addition, both disorders are characterized by a striking
male preponderance and may progress to a diffuse large
B-cell lymphoma (DLBCL).® Based on these data it has
been speculated that T/HRBCL merely represents a
transformed LPHL, the more so as T/HRBCL patients
tend to be slightly older on average than LPHL patients.
Moreover occasionally, the occurrence of a T/HRBCL
after an initial diagnosis of LPHL has been reported,?
although it is uncertain whether these cases truly answer
to the entity.

Notwithstanding the aforementioned similarities be-
tween T/HRBCL and LPHL, several noticeable differ-
ences usually do enable one to distinguish between
T/HRBCL and LPHL. More convincingly, the completely
distinct biological behavior of both disorders argues
against a straightforward relationship.

A promising approach to resolving the controversy
surrounding the presumed relationship between T/THRBCL
and LPHL is to compare the overall cytogenetic profile
characterizing both disorders. However, thus far, cytoge-
netic studies of both lymphomas have remained scarce
as they are hampered by intrinsic technical obstacles in
obtaining a sufficient number of evaluable karyotypes.
This problem can be overcome by applying comparative
genomic hybridization (CGH), a molecular cytogenetic
approach that provides an overview of chromosomal im-
balances in tumor cells without the need for metaphase
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chromosomes.® Even in tumors that are characterized by
a paucity of neoplastic cells, this technique is effective
when combined with microdissection of single neoplastic
cells or cell clusters and subsequent DNA amplification
by degenerate oligonucleotide-primed polymerase chain
reaction (DOP-PCR) to ensure the availability of sufficient
genetic material to perform CGH. Recently, the utility of
the DOP-PCR-CGH approach has been unequivocally
demonstrated by its successful application in Hodgkin's
lymphoma research. Whereas other groups studied the
pattern of chromosomal imbalances characteristic of
classical Hodgkin’s lymphoma,®~® our group has fo-
cused on LPHL. Not only did we demonstrate that it is
feasible to detect DNA copy number changes in pools of
four to five microdissected popcorn cells with high sen-
sitivity and specificity, but we were also able to show that
LPHL is characterized by the occurrence of consistent
genomic alterations.® In the present study we applied
the same molecular cytogenetic approach to investi-
gate a pattern of chromosomal aberrations in T/HRBCL.
Seventeen well-documented T/HRBCL cases were
analyzed using DOP-PCR-CGH and the obtained CGH
profiles were compared with those previously determined
for LPHL.

Materials and Methods

Patients

Seventeen well-documented T/HRBCL cases with avail-
able frozen material were collected for CGH studies from
the files of the Department of Pathology, University Hos-
pitals, K.U. Leuven, Belgium.

The histological diagnosis was based on criteria that
were established and validated in an earlier study:*® 1) a
diffuse or vaguely nodular pattern of the neoplastic pro-
liferation, 2) presence of scattered large atypical lym-
phoid cells that are of B-cell phenotype, do not express
CD15, constitute only a minority of the overall cell popu-
lation and occur singly or in very small clusters, 3) pre-
dominance of a reactive background infiltrate, composed
of both T cells and nonepithelioid histiocytes, and 4)
minimal presence of small B cells in the neoplastic areas.
All cases but one (case 5) were included in this previ-
ously published series.>® Lymph node or splenic biop-
sies taken either at the time of diagnosis (10 cases) or at
the time of relapse (6 cases) were available for the study.

Microdissection, DOP-PCR, CGH

CGH analysis was performed according to the previously
described protocol.® Briefly, frozen sections of 8 um were
cut, stained with CD20 (L26) antibody (DAKO, Glostrup,
Denmark), and immunodetected by the avidin-biotin-per-
oxidase complex approach (Dakopatts, Glostrup, Den-
mark). Slides were pretreated with collagenase H (type II;
o-Aldrich, St. Louis, MO). Single CD20-positive cells were
microdissected and harvested under a microscope
(Leica, Wetzlar, Germany). Four to five microdissected

cells were collected in a PCR tube and resuspended in
proteinase K solution for digestion.

Tumor DNA and normal DNA were universally ampli-
fied by DOP-PCR. Before CGH the DOP-PCR products
were purified, size-checked on a gel, and labeled with
direct fluorochrome-conjugated nucleotides by nick-
translation using fluorescein-12-dUTP (tumor) and lissa-
mine-5-dUTP (normal) (NEN Life Science Products, Bos-
ton, MA). Equal amounts (1 ug) of labeled tumor and
normal DNA were co-hybridized to slides with normal
metaphase chromosomes. After 3 days of hybridization
the specimens were washed and counterstained with
4,6-diamidino-2-phenylindole (blue) for chromosome
identification. The image analysis was performed on an
epifluorescence microscope (Leica DMRB, Wetzlar, Ger-
many) with image analysis software (QUIPS; Vysis,
Downers Grove, IL). The ratio of fluorescein/lissamine
fluorescence intensities was calculated along each indi-
vidual chromosome. Heterochromatic regions and the
whole chromosome Y were excluded from analysis be-
cause of the abundance of high repetitive sequences.
Chromosomes 19 and 22 results were excluded from the
final calculation because they are known to be critical in
CGH. In our control experiments, however, we did not
observe abnormalities of chromosomes 19 and 22 and
therefore imbalances affecting these chromosomes
found in some of our patients are shown in brackets. By
direct labeling ratios greater than 1.15 and less than 0.85
were considered to represent chromosomal gains and
losses, respectively. Data are presented in accordance
with the International System for Human Cytogenetic No-
menclature (ISCN) nomenclature.®

Fluorescence in Situ Hybridization (FISH)

To confirm CGH results two-step CD20/FISH analysis
was performed as described previously.® Initially, CD20-
immunostained frozen sections from two cases were re-
viewed and several CD20+ large atypical cells were
captured and positioned. Subsequently, specimens were
subjected to FISH and re-evaluated. Applied probes in-
cluded the a-satellite probe for chromosome 11 (Vysis)
and LSI p53 for 17p13.1 (Vysis).

Results

A detailed description of the clinicopathological features
of 16 of 17 analyzed T/HRBCL cases has been reported
previously;?® some of the most relevant clinical data are
summarized in Table 1. Of note, only two of four patients
who obtained a complete remission after initial treatment
had a continuous complete remission (cases 7 and 10).
The remaining two patients (cases 1 and 3) were rescued
with peripheral stem cell transplantation. Two patients
who had a partial response after standard chemotherapy
achieved a continuous complete remission after periph-
eral stem-cell transplantation or autologous bone marrow
transplantation (cases 8 and 16).

CGH studies were performed in all 17 cases. The
results are summarized in Table 1 and in Figure 1. Chro-
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Table 1. Clinical and CGH Features of 17 Patients with T/HRBCL
Case no. Sex/age* Status™ Stage* Follow-up  Os® CGHI Rev ish

1 M /53 R IA CR 112 enh(11p11,14g11924,Xq12913)

2 F /46 R IVA Died 45  enh(1g,2p16937,3,4013031,5p14q32,6p25p22,7p21g22,
10p15p13,13q,15g15926),dim(4p16p15.3,8p23g21.3,12p,Xp)

3 F /16 R 1B CR 89 enh(13qg14g21,18g21),dim(17p,X)

4 M /59 D VB Died 1 enh(1921931,2p16p13,2031933,5p150q23,7p15p11,7q31,
11914925,12q14021,15021026,18012g21,Xp21928),
dim(10p15022,11p15p13,14931932,16,17p13q12)

5 F /75 NA NA NA NA  dim(6p25p23,8p23p21,Xp22012,Xg21q28)

6 F/73 D A Died 31 enh(4922g26,5q14g21)

7 M /30 D A CR 34  enh(12g12,Xq),dim(17)

8 M /31 R IVA PR 30 enh(6p25p22,9q22g33,13921022,Xq12g22)

9 M /44 D B Died 4 enh(4p15g32)

10 M /31 D VB CR 17 enh(2931032,4921028,12p13,18p,20q12913)

11 M /35 D VB Died 12 enh(Xq),dim(17p13g21)

12 M /42 D 1B Died 14 enh(9p21p13),dim(16g12913)

13 M /48 D VB Died 7 enh(6925g27,8q24,18921923,Xp22g21)

14 M /41 R VB Died 25  enh(1024925,3p22p24,4q25027,9921922,14013024,18q12g21,X)
15 M /41 D VB Died 10 enh(4,6424925,Xp21q28)

16 M /55 R VB PR 59  enh(4913g26,5p15.1p14,50320933,11p14,Xp22.1q24)

17 M /46 D VB Died 8 enh(Xg12g13)

R, relapse; D, primary diagnosis; CR, complete remission; PR, partial remission; NA, not available.

*Age at time of primary diagnosis.

TStatus at time of lymph node biopsy.

*Clinical stage according to the Ann Arbor classification.
SQverall survival in months from time of diagnosis.
IDescribed according to the ISCN nomenclature.

mosomes 19 and 22 were finally excluded from the CGH
analysis because of possible hybridization artifacts (dis-
cussed in Materials and Methods). Genomic imbalances,
80 in total, were found in all cases. Gains of genomic
material were more frequently detected than losses
(3.6 versus 1.0). The number of genomic imbalances
ranged from 1 to 16 per case with an average of 4.7
chromosomal changes per tumor. The majority of cases
(n = 14) displayed one to five imbalances, with two cases
(cases 9 and 17) exhibiting single CGH aberrations
(enh4p15032 and enhXqg12q13, respectively). In the re-
maining three cases (cases 2, 4 and 14) 7, 14 and 16
chromosomal changes were observed.

The specific pattern of gains and losses was as fol-
lows: 10 cases (cases 1, 6, 8, 9, 10, 13, 14, 15, 16, and
17) showed only gain of chromosomal material, three
cases (cases 2, 4, and 7) had more gains than losses, in
three cases (cases 3, 11, and 12) the number of gains
and losses was equal, and in one case (case 5) only
losses were observed. With the exception of chromo-
some 21, all chromosomes were affected (19, 22, and Y
were excluded from analysis). Genetic material of 15
chromosomes (complete or partial), including 1q, 2, 3p,
4,5, 6, 7p, 99, 129, 139, 14q, 15qg, 18q, and X, was
recurrently gained but high-level amplifications were not
detected. Distinct chromosomal regions of 8p, 16q, 17,
and X were recurrently lost.

The following imbalances were found in at least four
cases (23.5%): gain of Xq (10 cases), 49 (seven cases),
Xp (five cases), and 18q (four cases) with the minimal
overlapping region at Xq12g13, 4925926, Xp21p11, and
18921, and a loss of 17p (four cases). The four most
frequent changes as such comprised enhX, enh4q,
enh18q, and dim17p. These were found in 15 tumors (all,
except cases 5 and 12) but their number and composi-

tion varied (one imbalance in seven tumors, two imbal-
ances in seven tumors, and three imbalances in one
tumor). Interestingly, imbalances of chromosome X were
unequally distributed among the genders: gain of Xg was
found in 10 of 13 male patients (77%), whereas Xp was
lost in three of four female patients (75%). These results
cannot be considered a result of technical bias as hy-
bridization was performed on 46,XY metaphases using
male control DNA.

The validity of the methods was confirmed previously
by performing a series of control experiments.® In addi-
tion, the reliability of the CGH results was evaluated in two
cases that were characterized by loss of chromosome 17
material (cases 7 and 11). A two-step CD20/FISH analy-
sis on frozen sections using probes for cent-11 (control in
green) and p53/17p13.1 (test in red) was performed.
Seven CD20+ neoplastic cells in case 7 and four se-
lected cells from case 11 were evaluated. All cells
showed a lower number of p53 signals in comparison
with cent-11 (eg, 1R2G, 2R3G, 2R4G).

In 16 cases with clinical information available, the CGH
findings were compared with disease presentation and
outcome. The number of imbalances did not correlate
with lymphoma stage, age, or response to therapy, al-
though on average the highest number of imbalances
was found in cases presenting with stage IV disease (6.6
versus 2.7 in | to lll). Advanced stage patients were also
more likely to succumb to their disease (7 of 10 patients
with stage IV have died), but a direct relationship be-
tween the number of genomic imbalances and outcome
was not evident. On the one hand, the three cases dis-
playing the highest number of imbalances (cases 7, 14,
and 16) were indeed diagnosed with stage IV disease
and they did die of their lymphoma. On the other hand
two other advanced-stage patients who succumbed to
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Figure 1. Summary of CGH results obtained in 17 cases of T/HRBCL. Chromosomal gains are shown on the right of the ideogram and losses on the left. The
numbers on top of each line refer to the case number (Table 1). Chromosomal imbalances of critical regions of chromosomes 19 and 22 excluded from final

calculation are shown here in brackets.

their disease showed only one imbalance. With regard to
virtually all commonly observed specific chromosomal
imbalances, the numbers of surviving and deceased pa-
tients were similar.

A comparison of the CGH profile observed in T/HRBCL
with the pattern of genomic imbalances that we have
previously identified in a series of 19 LPHL cases®
showed several distinct features, listed in Table 2. The
most striking dissimilarity concerns the number of de-
tected genomic imbalances (80 in total, with an average
of 4.7 in T/HRBCL versus 205 with an average of 10.8 in
LPHL) and their distribution (82% of T/HRBCL cases
exhibit 1 to 5 imbalances per tumor whereas 89% of
LPHL cases have 6 to 22 imbalances per tumor) (Figure
2). In addition, the range of genomic regions targeted by
the DNA copy number imbalances proved to be different
in both lymphomas: chromosomal gains and losses in
LPHL tended to affect whole chromosomes or entire
chromosome arms, whereas genomic imbalances in
T/HRBCL predominantly involved chromosomal subre-
gions. Imbalances of chromosome 4q, X, and 17p were
frequently observed in both T/HRBCL and LPHL. The

CGH pattern of two of the cases included in the present
study corresponds more closely to the profile typically
observed in LPHL, in particular with respect to the com-
plexity of the observed anomalies. On review, a notable
high number of CD20+ B cells was observed in distinct
areas of both biopsies, which were otherwise character-
istic of T/THRBCL. Among these cells, both smaller, reac-
tive-appearing lymphocytes as well as large atypical el-
ements were found, thus suggesting that these cases
may in fact represent cases of LPHL evolving into a
DLBCL.

Discussion

Very few data are currently available with respect to the
genetic and molecular features of T/HRBCL. To charac-
terize the cytogenetic profile of T/HRBCL and to define
critical chromosomal subregions associated with the
pathogenesis of this lymphoma we performed a CGH
study of 17 well-documented cases. All these cases were
included in the previous series described by Achten and
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Figure 2. Distribution of genomic imbalances in series of T/HRBCL and LPHL analyzed by DOP-PCR-CGH (present study and Franke et al”).

colleagues®® and answer to the strict disease definition
put forward in these studies. These criteria are slightly
more stringent than those proposed in the World Health
Organization classification,”" in which T/HRBCL is listed
as a subtype of DLBCL."

By means of a combined DOP-PCR-CGH approach
using a pool consisting of no more than four to five
microdissected malignant cells, a characteristic pattern
of chromosomal imbalances in T/HRBCL emerged. The
most frequently detected imbalances included gain of Xq
(59%, minimal overlapping region Xg12qg13), 4q (41%,
minimal overlapping region 4925926), Xp (29%, minimal
overlapping region Xp21p11), and 18qg (24%, minimal
overlapping region 18g21), as well as loss of 17p (24%).
These chromosomal regions may harbor genes that are
involved in the etiology of this disease but thus far, BCL2
(18g21), MLT (18g21), and p53 (17p13) are the only
lymphoma-related genes that have been identified in
these regions.’® Whether any of these genes is associ-
ated with the pathogenesis of T/HRBCL remains un-
known.

Of note, overrepresentation of the X chromosome has
frequently been observed in a wide spectrum of NHL
(Mitelman Database of Chromosome Aberrations in Can-
cer. Mitelman F, Johansson B, and Mertens, F. http.//

Table 2. Some Relevant CGH Findings in T/HRBCL and LPHL

cgap. nci. nih. gov/Chromosomes/Mitelman. 2002).'*
Moreover, its involvement in several translocations with
breakpoints located at Xp22, Xg28, and Xq13,'® sug-
gests that chromosome X comprises a number of puta-
tive, as yet unidentified, lymphoma-associated onco-
genes.

As opposed to overrepresentation of chromosomes X
and 18, and loss of the short arm of chromosome 17
observed in various subtypes of lymphoma,'®~'° gain of
4q is a rare event in NHL in general (Mitelman Database
of Chromosome Aberrations in Cancer. Mitelman F, Jo-
hansson B, and Mertens, F. http.//cgap. nci. nih. gov/
Chromosomes/Mitelman. 2002). Interestingly, we found
an overrepresentation of the 4g sequences not only in
41% of T/HRBCL cases (including one case with
enh4p15932 as a sole chromosomal aberration) but also
in ~50% of the LPHL cases recently analyzed by DOP-
PCR-CGH® which suggests a role of 4qg-associated
gene(s) in pathogenesis of both disorders. Still, only de-
tailed additional cytogenetic and molecular studies of
T/HRBCL may pinpoint the crucial lymphoma-related
gene(s) among the at least 44 known genes including
CASP6, LEF1, PITX2, and CCNA2 (http://cgap.nci.nih
.gov), located at this particular genomic site.

Characteristics T/HRBCL* LPHL*
Number of genomic imbalances (average) 80 (4.7) 205 (10.8)
Range of genomic imbalances per tumor 1-16 3-22
Number of cases with 1 to 5 imbalances 14 2
Number of cases with more than 6 imbalances 3 17
Percentage of imbalances involving whole chromosome/arm 34.9 78.7
Percentage of imbalances involving chromosomal subregions 65.1 21.3
Frequently overrepresented regions 4q, 18q, Xqg, Xp, 1, 2q, 3, 4q, 5q, 6, 8q, 11qg, 12q, X
Frequently lost regions 17p, [19] 17, [19]

*Chromosome 19 imbalances excluded from final calculations are shown here in brackets.
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The recurrent loss of chromosome 19/19p sequences
detected in T/HRBCL and LPHL represents another note-
worthy observation. It was decided to exclude these ab-
errations from the final calculations of CGH imbalances in
both instances because chromosome 19 has been re-
garded as a critical genomic region for CGH. Yet we have
failed to identify imbalances of chromosome 19 either in
our control experiments or in lymphoma samples ana-
lyzed by DOP-PCR-CGH, suggesting that the loss of
19/19p detected in ~50% of T/HRBCL and LPHL may
represent an authentic finding and therefore a genomic
feature characteristic of both disorders.

On the other hand, genomic regions frequently over-
represented in LPHL, in particular chromosome 1, 2q, 3,
5q, 6 (specific for LPHL), 8q, 11qg, and 12q were only
sporadically affected in T/HRBCL. Moreover, we noticed
several further aberrations distinct for either T/HRBCL or
LPHL, the most striking of which refers to the general
pattern of genomic imbalances observed in both disor-
ders. As such, the inherent complexity of the genomic
imbalances detected in LPHL reflected by a high aver-
age number of chromosomal gains and losses (10.8)
contrasts with the markedly less complex pattern of
genomic imbalances in T/HRBCL (average 4.7 imbal-
ances per case) that remains in agreement with the only
one single reported karyotype of the T/HRBCL case.?®
Not only did both lymphomas differ in the average num-
ber of chromosomal gains and losses, the distribution of
these imbalances was also quite dissimilar: whereas the
vast majority of T/HRBCL cases (82%) featured only 1 to
5 imbalances per tumor, most of LPHL cases (89%) had
6 to 22 imbalances per tumor (Figure 2). Altogether,
these results challenge the contention that T/HRBCL sim-
ply represents an evolutionary stage of LPHL. Indeed,
accepting the universal concept that karyotypic evolution
of malignant cells is associated with progressive acqui-
sition of additional genomic aberrations and increasing
complexity of chromosomal changes,®’ one would ex-
pect to find a more complex genetic profile in T/HRBCL if
it had actually evolved from LPHL. Furthermore, assum-
ing a straightforward progression from LPHL to T/HRBCL,
the chromosomal regions involved in both disorders
should have been approximately comparable.

Rather, and in view of recent phenotypic and molecu-
lar genetic evidence suggesting that the tumor cells in
both conditions are derived from a germinal center an-
cestor®®?” we speculate that the initial transforming
events in LPHL and T/HRBCL may indeed be similar. As
such these oncogenic incidents probably operate on a
germinal center cell and, considering the presence of
common chromosomal imbalances in the present study,
likely involve one or more thus far unspecified gene(s)
located on chromosomes 4qg and/or chromosome 19.
Depending on the nature of subsequent oncogenic hits,
the tumor cells acquire either a popcorn cell phenotype,
resulting in an indolent biological behavior, or they
are transformed into atypical B cells embedded in a
considerably less well-structured T-cell-rich, histiocyte-
rich background, heralding a fulminant downhill clinical
course. Direct support for this hypothesis might be
derived from molecular studies of cases of LPHL and

T/HRBCL that have evolved successively in the same
patient. However, a review of the literature®® and a survey
of our files have shown that the consecutive occurrence
of these lymphomas is uncommon, when relying on strict
diagnostic criteria. Not only does the discovery of clear-
cut differences in the cytogenetic profile of T/HRBCL as
compared to that of LPHL, offer a valid explanation for the
contrasting clinical behavior of both disorders, it also
clarifies and supports this obvious morphological distinc-
tiveness. Essentially, and in contrast with T/HRBCL, typ-
ical LPHL tend to retain a rudimentary germinal center
environment, as exemplified by a clearly nodular struc-
ture, reflecting a supporting follicular dendritic cell net-
work, by the presence of an important nonneoplastic
B-cell component, and by a prominent CD57+ T-cell
population, often arranged in rosettes surrounding L&H
cells.

Although the vast majority of T/HRBCL cases are reli-
ably distinguished from LPHL, it cannot be denied that in
sporadic cases, a differential diagnosis by morphology
alone is problematic. This diagnostic limitation might be
carried forward to the genetic level as two of the cases
included in the present study (cases 2 and 4), in contrast
to the remaining 15 cases, show more resemblance to
LPHL with respect to the complexity of the observed
cytogenetic aberrations. Therefore, awaiting further clar-
ification of the crucial events determining the ultimate fate
of a transformed germinal center cell, the establishment
of an accurate diagnosis in such borderline cases may
rely above all on a sound communication between pa-
thologists and clinicians.

In summary, by applying a DOP-PCR-CGH approach
on a pool of few microdissected single tumor cells from a
series of 17 cases, we elucidated for the first time the
cytogenetic profile of genomic imbalances characteristic
of T/HRBCL that showed to be in clear-cut contrast with
the inherent complexity of the genomic imbalances ob-
served in LPHL. Although both disorders may originate
from a similar precursor B cell, our molecular cytogenetic
findings suggest that T/HRBCL constitutes a distinct lym-
phoma entity rather than an evolutionary stage of LPHL.
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