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Abstract In contrast with various forms of
lymphadenitis, the presence of reactive monocytoid B-
cells (MBCs) has only rarely been reported in Hodgkin’s
disease (HD). In order to analyse their occurrence in
HD, we reviewed 120 cases before or after treatment.
MBCs were identified morphologically and immunohis-
tochemically in 8 cases (nodular paragranuloma, n=2;
nodular sclerosis, n=2; and interfollicular mixed cellu-
larity HD, n=4). Acute toxoplasmic, cytomegalovirus,
or Epstein-Barr virus (EBV) infections were excluded by
serological tests and immunohistochemistry. MBCs
were negative by immunostaining for EBV encoded la-
tent membrane protein, while Sternberg-Reed and
Hodgkin’s cells expressed positivity in 50% of cases.
MBCs were only identified in cases with partial or in-
complete lymph node infiltration by HD together with
an activated B-zone of residual non-infiltrated tissue.
The relation of MBCs and HD infiltrates followed three
distinct patterns: large HD infiltrates without any con-
nection to MBC f{oci; small areas containing various
numbers of Sternberg-Reed and Hodgkin’s cells at the
border between MBC foci and surrounding lymphoid
tissue; and HD infiltrates within at least some MBC
clusters. The data obtained suggest that MBCs occur-
ring in HD represent a transient phenomenon associat-
ed with a B-zone activation irrespective of treatment
and that they are usually not histogenetically related to
HD.
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Introduction

Reactive monocytoid B-cells (MBCs) represent a dis-
tinct B-cell population which occurs most frequently in
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different forms of lymphadenitis (Lennert 1961; Stans-
feld 1961 ; Sheibani et al. 1984; Stein et al. 1984). Where-
as clusters of MBCs may occasionally form a monocy-
toid B-cell reaction (MBCR) in non-Hodgkin’s
lymphomas (Nathwani 1992), there are only few reports
on MBCR associated with Hodgkin’s disease (HD).

The first observation of two cases of MBCR in lymph
nodes with partial involvement by HD was reported by
Lennert (1958, 1961) and in studying the differential di-
agnostic criteria of toxoplasmic lymphadenitis, Mietti-
nen and Fransilla (1982) described an additional case.
Recently, Mohrmann et al. (1991) were the first to report
three cases of HD occurring in MBC clusters. A com-
parison of two consecutive biopsies allowed Miettinen
and Fransilla (1982) to assume that MBCR in such cases
might represent a transient phenomenon, disappearing
during the progress of the disease. However, Mohrmann
et al. (1991) emphasized that they were not able find a
definitive histogenetic relationship between MBCs and
HD.

Such cases need to be distinguished from Epstein-
Barr virus (EBV), cytomegalovirus (CMYV), and toxo-
plasmic lymphadenitis showing MBCR and/or Stern-
berg-Reed-like cells (Lennert 1961 ; Sheibani et al. 1984;
Fellbaum etal. 1988; Rushin et al. 1992). Moreover,
EBV may also be related to the development of HD
(Pallesen et al. 1991; Purtillo etal. 1992; Stein et al.
1992).

The association of MBCs with HD has not been in-
vestigated systematically as all published data are based
on case reports. We undertook this study to analyse a
large series of cases with HD both before and after treat-
ment.

Materials and methods

One hundred and twenty consecutive cases of HD were retrieved
from the files. The formalin-fixed and paraffin-embedded speci-
mens of diagnostic, staging or restaging procedures consisted of
lymph node biopsies in every case together with additional extra-
nodal tissue biopsies (liver, spleen, lungs, skin, bone marrow) in 12
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Table 1 Primary antibodies used in the study (EBV Epstein-Barr virus, Ig immunoglobulin)

Antibody Predominant reactivity/cluster Source

Anti-kappa Kappa light chain of Ig Dako (Hamburg, Germany)
Anti-lambda Lambda light chain of Ig Dako

Anti-IgM Mii heavy chain of Ig Dako

L26 CD20 associated Dako

UCHL1 CD45RO Dako

Ber-H2 CD30 Dako

CMV Anti-cytomegalovirus Dako

Dako-EBV, CS1-4 Latent membrane protein of EBV Dako

Leu-M1 CD15 Becton Dickinson (Heidelberg, Germany)
MT1 CD43 Biotest (Dreieich, Germany)

Ki-BS B-cells® Prof. M.R. Parwaresch (Kiel, Germany)
Ki-M1P Monocytes/macrophages® Prof. M.R. Parwaresch

* Hansmann et al. (1991)
b Radzun et al. (1991)

cases. Haematoxylin and eosin, periodic acid-Schiff, and Giemsa-
stained sections were examined for the presence of MBCR and its
relations to HD infiltrates as well as to residual lymph node struc-
tures. According to our previous study (Plank et al. 1993), we
distinguished between MBCs of a common type and MBCR
showing large cell transformation.

The histopathological classification of HD was based on pre-
treatment lymph node biopsies and followed generally accepted
criteria (Lukes et al. 1966; Lennert and Mohri 1974). Data on the
clinical stage of the disease and serological findings (titres of anti-
toxoplasmic, anti-EBYV, and anti-CMYV antibodies) were obtained
from the referring pathologists and/or clinicians.

The cases showing MBCR were analysed immunohistochemi-
cally by a panel of antibodies (Table 1) using a modified strep-
tavidin-biotin-complex method (Hsu et al. 1981) as reported pre-
viously (Plank et al. 1993).

Results

We were able to identify distinct foci of MBCs in 8 out
of 120 cases of HD (6.7%, Table 2). The unifying feature
of all the cases with MBCR was incomplete nodal infil-
tration by HD (Table 3). Both the partially infiltrated
and residual non-infiltrated lymphoid tissue showed
secondary lymphoid follicles with active germinal cen-
tres (7 cases; Fig. 1) or large accumulations of B-
lymphocytes with atrophic germinal centres (1 case).
MBCR was multifocal in all but 1 case (case 2), which
showed only two small MBC clusters. MBC clusters
were usually confined to inter- and perifollicular areas
of the activated follicular structures (Figs. 1, 2). Some
were found to be intrasinusoidal. In 2 cases (5 and 8), the
proliferation of MBCs expanded the marginal sinus as
well. In all the cases investigated, MBCs of the common
type predominated. However, in 2 cases their large cell
transformation was apparent.

Evaluating the relation to MBCR, HD infiltrates dis-
played three different topographic patterns. In each
case, the largest areas of HD infiltration occurred out-
side the MBCR foci. The second pattern showed irregu-
larly large HD foci showing Sternberg-Reed and
Hodgkin’s cells at the outer borders of MBCR and sur-
rounding lymphoid tissue (cases 3-8; Fig. 2). Finally,

Table 2 Summary of the reviewed cases of Hodgkin’s disease (LP
lymphocyte predominance, NS nodular sclerosis, MC mixed cel-
lularity, LD lymphocyte depletion, MBCs monocytoid B-cells)

Histopathological type LP NS MC LD Total
Number of cases (n): 25 48 41 6 120
Cases with MBCs (n): 2 2 4 - 8

Table 3 Histological patterns of Hodgkin’s disease with associat-
ed monocytoid B-cell reaction (HD Hodgkin’s disease, NP nodu-
lar paragranuloma, NS nodular sclerosis, MC mixed cellularity,
MBCs monocytoid B-cells, MBCR monocytoid B-cell reaction,
CT common type, Tranf. transformation of MBCs to large cell

type)

Case Type Type of  HD infiltrates Follicular

number of HD MBCs hyper-
in MBCR out of  plasia

MBCR

1 NP CT + + +

2 NP CT - + +

3 NS CT + + +

4 NS Transf. + + +

5 MC Transf. + + -

6 MC CT + + +

7 MC CT + + +

8 MC CT + + +

Sternberg-Reed and Hodgkin’s cells were found inside
the MBC clusters (cases 1, 3-8, Fig. 3), almost always in
association with the second pattern. Rarely, Sternberg-
Reed cells occurred within MBCR in otherwise intact
non-infiltrated parts of the lymph node, as in the mar-
ginal sinus of case 8. The number of Sternberg-Reed and
Hodgkin’s cells within individual MBC foci varied from
single cells to many, and differed from case to case. The
same was true for associated plasma cells and leuco-
cytes. Necrobiotic changes of HD infiltrates within
MBC clusters were not observed. ,

All these patterns occurred irrespective of the indi-
vidual HD histological type, but the extent of the sec-



Fig. 1 Interfollicular spread
of mixed cellularity Hodgkin’s
disease close to a reactive
lymphoid follicle and to foci
of extensive monocytoid B-cell
reaction. Interfollicular infil-
trate contains diagnostic
Sternberg-Reed cells (inset).
Haematoxylin and eosin (H &
E), x150; inset x 630

Fig. 2 Interfollicular area
with numerous Hodgkin and
Sternberg-Reed cells; some of
them occur adjacent to and
within monocytoid B-cells
clusters. H & E, x230

Fig. 3 Cluster of monocytoid
B-cells contains intermingled
Hodgkin and Sternberg-Reed
cells. H & E, x400. Inset
Monocytoid B-cells showing
membrane staining for the an-
tibody L26. Streptavidin-bi-
otin technique, x 630
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Table 4 Clinical data of patients with Hodgkin’s disease (NP nodular paragranuloma, NS nodular sclerosis, MC mixed cellularity,

M male, F female)

Case Age Sex Lymph node Type Stage Biopsy
number . (years) localisation

prior to therapy after therapy®
1 31 M Axillary NP Ia +
2 72 F Cervical NP Ila +
3 23 F Axillary NS IIB +
4 22 F Cervical NS 1B +
5 64 M Cervical MC 111 B +
6 24 F Axillary MC II1 B +
7 25 M Inguinal MC not known +
8 79 F Nuchal MC not known +

2 Hodgkin’s disease previously treated by radio- and chemotherapy, diagnosis established or 36, 29, and 35 months respectively

Table 5 Immuno-

histochemical and serological =~ Case Immunohistochemistry Serological findings of an acute infection

data of cytomegalovirus number

(CMV), Epstein-Barr virus anti-CMV LMP toxoplasmic CMV EBV

(EBVW) and toxoplasmic infec-

tions (ND not done, NK not 1 — - — — —

known) 2 — + - — -
3 - + ND — ND
4 - - - - -
5 — — ND ND ND
6 - + — — —
7 — -~ NK NK NK
8 — + NK NK NK

ond and third pattern was greater in mixed cellularity
and nodular sclerosis (NS) than in nodular paragranu-
loma (NP). In NP cases, MBCR consisted of an isolated
cluster (case 2) or two small clusters (case 1) at the bor-
der with residual lymphoid tissue. One small MBC clus-
ter was found within HD infiltrate (case 1) —it was local-
ized on the outer edge of one of NP nodules and con-
tained Sternberg-Reed cells of L & H type. In both NS
cases multiple lymph nodes were examined; one of them
showed interfollicular infiltrates of an early cellular NS
phase and others advanced NS infiltration. Foci of
MBCs with intermingled HD cells were extensive in the
early NS phase (cases 3 and 4), but inapparent (case 4) or
missing (case 3) in the more advanced NS infiltrates.
The clinical data of the patients studied are summa-
rized in Table 4. Four of the cases investigated (cases 1,
2, 5, and 6) represented diagnostic biopsies prior to ther-
apy. An additional 3 patients (cases 3, 4, and 7) had a
biopsy for a HD relapse following chemo- and radio-
therapy-induced remission, with occasional areas of fo-
cal fibrosis and lymphocytic depletion (case 7). For 2 of
these cases (3 and 7) a retrospective review of the previ-
ous biopsies was possible — it showed complete lymph
node infiltration by HD without the presence of MBCR.
All 8 cases represented nodal HD associated with
MBCR. In 3 of them, additional extranodal tissue was
also examined (subcutaneous infiltrate, liver and bone
marrow biopsies) and was found not to contain MBCs.
Serological data of anti-toxoplasmic, anti-EBV and
anti-CMV antibody tests are summarized in Table 5. In

case 3 anti-herpes simplex virus (HSV) antibodies were
also examined. The serological tests did not indicate
acute infection in any of the examined cases; in cases 4
and 6 anti-EBV and in case 1 both anti-EBV and anti-
toxoplasmic anti-IgG antibodies wee increased, while
those of anti-IgM type were within normal limits.

The MBCs in all the cases investigated showed a pos-
itivity for L.26 (Fig. 3} and Ki-BS3, rarely fine granular
cytoplasmic positivity for Ki-M1p (case 5) and a con-
stant negativity for all other antibodies applied (CD43,
UCHL1, CD30, IgM, and light chains of Ig). The Stern-
berg-Reed and Hodgkin’s cells showed positivity for
CD15 and CD30; in case 1 alone they were CD15 posi-
tive and CD30 negative. With the exception of the L &
H cells of cases 1 and 2 (CD20 +, Ki-B5 +), the neoplas-
tic cells were negative for 126, Ki-B5, MT1, UCHLI1,
Ki-M1p and CMV. The intermingled plasmacytes ex-
pressed both light chains of Ig. The positivity of follicu-
lar structures for L26 and Ki-B5, of interfollicular
lymphocytes for MT-1 and UCHLI, and of histiocytes
and epitheloid cells for Ki-M1p antibody served as in-
ternal controls.

Staining for CMV was negative in all of the cases.
Hodgkin and Sternberg-Reed cells showed cytoplasmic
and membrane labelling for LMP in 50% of the cases
(cases 2, 3, 6, and 8; Table 5). In cases 3 and 6 also a few
interfollicular small lymphocytes were LMP-positive.
However, the MBCs of all cases did not react with this
antibody.



Discussion

The association of MBCs with HD disease has been
documented in six cases. They include two cases de-
scribed by Lennert (1958, 1961), one by Miettinen and
Fransilla (1982) and three recent cases reported by
Mohrmann etal. (1991). The additional eight cases
found in the present study, representing 6.7% of a sys-
tematically reviewed large series of HD, indicate that
this finding is not as rare as previously expected. How-
ever, the occurrence of MBCR in HD seems to be limit-
ed to nodal HD, as extranodal HD infiltrates did not
contain any MBCs even in cases showing MBCR in
nodal localizations. All the previous data have reported
an association of MBC clusters with HD in its pretreat-
ment phase. Three cases in this study (cases 3, 4 and 7)
prove that MBCR may occur during histological re-
lapse after previous radio- and chemotherapy.

In contrast with other B-cell populations, the func-
tion of MBCs remains enigmatic (Cousar 1992). Howev-
er, the association of MBC proliferation with nodal HD
involvement raises the question of their mutual relation-
ship. Tt has been considered that MBCR might repre-
sent an “initial lymph node change specific for HD”
(Lennert 1958), although neither Lennert (1958, 1961)
nor Miettinen and Fransilla (1982) have described the
eventual occurrence of HD infiltrates within MBCR.
Mohrmann et al. {(1991) were the first to describe a sub-
tle involvement of lymph nodes by HD occurring in
MBCs clusters. While definitive histogenetic conclu-
sions on the relationships between MBCs and HD
could not be drawn, Mohrmann and co-workers have
hypothesized that HD originating in the interfollicular
area (Lukes 1971) might arise within MBC clusters. This
hypothesis was based on the occurrence of HD exclu-
sively within (2 cases) or primarily within MBC clusters
(1 case).

The unifying common feature of HD cases with asso-
ciated MBC clusters in our study as well as in all previ-
ously reported six cases is the incomplete or partial
nodal HD infiltration. Simultaneously, all the cases con-
sidered also showed foci of MBCR associated with fol-
licular hyperplasia in non-infiltrated or partially infil-
trated lymphoid tissue. Clusters of MBCs of intact non-
infiltrated nodal parts of our cases contained Sternberg-
Reed cells only exceptionally, while HD infiltrates in
MBC clusters were regularly associated with Sternberg-
Reed and Hodgkin’s cells in the outer borders of MBC
foci and in the surrounding lymphoid tissue.
Mohrmann et al. (1991) have also found Sternberg-Reed
cells adjacent to MBC foci. In our cases, HD infiltrates
near MBC clusters or intermingled with MBCs always
represented a minor part of the whole HD infiltration.

Previously reported cases (Lennert 1958, 1961 ; Miet-
tinen and Fransilla 1982; Mohrmann et al. 1991) and 6
of the cases of this study consist of HD originating in the
interfollicular area (Lukes 1971). However, we have also
observed the previously undescribed occurrence of
MBCR in NP, which is thought to originate in the follic-
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ular region (Hansmann et al. 1986; Timens et al. 1986;
Pinkus and Said 1988). Our results indicate that MBCs
in such cases are not related to HD or its histopatholog-
ical type, but are associated with B-zonal activation of
the non- or partially infiltrated parts of the lymph node.
These patterns occur in pretherapeutic as well as relapse
stages of HD. Whether B-zone activation with associat-
ed MBCR in these cases represents an antitumour reac-
tion of the host, or whether it is associated with other
antigenic or post-therapeutic immunological stimuli, re-
mains to be determined.

Although MBCR is often associated with toxoplas-
mic and EBV-induced lymphadenitis (Lennert 1961;
Stansfeld 1961; Sheibani et al. 1984; Stein et al. 1984),
the direct relationship of MBCR to certain aethiological
agents has not been demonstrated. By in situ hybridiza-
tion for EBV-encoded RNAs, EBV was not demon-
strated in neoplastic or in reactive MBCs (Niedobitek
etal. 1992; Chang etal. 1993). MBCR in reactive
lymphadenopathies (Stansfeld 1961; Sohn et al. 1985;
Plank et al. 1993) and probably in HD reflects a tran-
sient pattern associated with follicular hyperplasia
which dissappears with the involution of the activated
B-zones. Moreover, HD infiltrates advancing within the
B-zones might lead to the secondary occurrence of HD
cells infiltrating the MBC clusters. In one of the cases
previously reported, the strands of MBCs were associat-
ed with partial HD involvement, but absent in a.second
sequential biopsy showing fully developed HD (Miet-
tine and Fransilla 1982). Also in our study, the examina-
tion of multiple lymph nodes in cases of NS showed
more extensive MBC clusters with HD infiltrates in the
early NS phases than in the nodes with more advanced
NS. It seems to be obvious that MBC clusters may be-
come obliterated, disrupted, and hence difficult to iden-
tify during the histological progression of HD
(Mohrmann et al. 1991).

In contrast to the better known occurrence of MBCR
in a variety of reactive lymphadenopathies (Lennert
1961; Stansfeld 1961), the recognition of MBCR associ-
ated with nodal HD may cause diagnostic problems. In
a reply to the report of Mohrmann et al. (1991), Rushin
et al. (1992) have stressed the necessity to exclude CMV
infection. The same is true for other infectious
lymphadenopathies that may show Sternberg-Reed-like
cells (Fellbaum et al. 1988). In this study, MBCs did not
express positivity for LMP. MBCR occurred in both
EBYV latently infected and non-infected cases of HD, as
defined by the expression of LMP (Pallesen et al. 1991;
Stein et al. 1992). Serological tests did not demonstrate
features of an acute toxoplasmic, CMYV, or EBV infec-
tion in any of our cases. Staining for CMV in our cases,
as well as in the cases of Mohrmann et al. (1991) was
negative (Nathwani and Brynes 1992). Moreover, in
contrast to the cases of Mohrmann et al. (1991), we did
not observe necrosis of HD infiltrates within MBC clus-
ters or any features of other infectious
lymphadenopathies. However, our data indicate that,
like the reactive lymphadenopathies, MBCs occurring
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in HD may also show large cell transformation (Plank
et al. 1993).

In the series of Mohrmann et al. (1991), the incon-
spicuous foci of HD were exclusively or to a major ex-
tent located within MBC clusters. This was not the case
in our study and by careful evaluation the diagnosis of
HD could not have been missed in our cases. However,
we support the opinion of Mohrmann et al. (1991) that
minor or partial involvement of HD should not be over-
looked following the finding of MBCR associated with
reactive features of non-infiltrated lymphoid tissue. The
pathologist should be aware that clusters of MBCs may
occur not only in the early stages of HD but also in the
post-treatment relapse.
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