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Plasma Cells in the Dermal Infiltrate of Mycosis
Fungoides are of Polyclonal Origin
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There are several reports on the occurrence of immuno-
globulin-producing B-cell lymphomas in Sézary’s syn-
drome and mycosis fungoides, which may be the conse-
quence of the helper activity of the neoplastic T-cells.
Therefore we investigated skin biopsies of 50 patients
with mycosis fungoides regarding the presence of plas-
ma cells and their immunoglobulin profile. Nine of
these patients had plasma cell nests, most frequently
located at the lower edge of the infiltrate. IgE was
detectable consistently, and IgG, IgM and IgA could
also be demonstrated in the majority of these cases; k-
and A-chains were present in equal amounts. Our re-
sults demonstrate polyclonal activation of plasma cells
in a subgroup of mycosis fungoides patients. Key word:
Ig subclass.
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Mycosis fungoides (MF) is a helper T cell lymphoma
of low-grade malignancy. It usually originates in the
skin, showing eczematous patches which then trans-
form into infiltrated plaques and finally become ul-
cerating tumours (1). The natural course of MF
ranges from 10 to 15 years. Findings associated with a
shortening of the mean survival time are increasing
size of involved skin areas, palpable lymph nodes,
presence of lymphocytes with a cerebriform nucleus
(Sézary cells) in the peripheral blood and involve-
ment of visceral organs (2-5).

Histologically, the plaque stage exhibits the most
characteristic findings of MF: small lymphocytes with
a cerebriform nucleus (Sézary cells) aggregate within
the epidermis, thus forming Pautrier’s microabs-
cesses. A band-like infiltrate of cerebriform lympho-
cytes, histiocytes, and sometimes large lymphocytes
with dark irregular nuclei (mycosis cells) is situated in
the papillary body and the upper dermis. Eosinophils
and plasma cells, the latter often forming nests at the
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base of the infiltrate, are present in varying amounts
from patient to patient (1).

There are several lines of evidence indicating that
the neoplastic T-cells are functionally able to activate
B-cells and to promote their differentiation into plas-
ma cells: 1) plasma cells are present in the dermal
infiltrate of MF (1); ii) serum IgE and IgA levels are
clevated in many patients with MF and seem to corre-
late roughly with the activity of the disease, since they
return to normal during remission and may increase
before the clinical manifestation of a relapse (6-8);
iii) immunoglobulin producing B-cell lymphomas
may develop in patients with MF (9). Moreover, the
presence of plasma cells in the dermal infiltrate may
be associated with an unfavorable prognosis (10).

As there exists no systematic investigation concern-
ing this aspect of MF, we investigated biopsies of 50
MF patients regarding the presence of plasma cells
and their immunoglobulin profile.

MATERIAL AND METHODS

Biopsies were taken from 50 patients with MF with patches
or plaques and stained by Giemsa’s method. In each section,
200 cells were differentiated as small or large lymphocytes,
plasma cells, mast cells, or eosinophils. Melanophages and
siderophages were counted as ‘others’, whereas histiocytes
were not included in the differentiation, since they are diffi-
cult to distinguish from endothelial cells.

Intracellular immunoglobulins were demonstrated by a
three-stage immunoperoxidase technique. After incubation
with the primary antibody (polycolonal rabbit antiserum) in
optimal concentrations, the sections were washed in Tris
buffer. Thereafter, they were incubated with swine anti-rab-
bit antiserum and finally soluble complexes of horseradish
peroxidase and rabbit anti-horseradish peroxidase. Peroxi-
dase activity was visualized using diaminobenzidine as sub-
strate.

RESULTS

In those skin infiltrates in eczematous and plaque
stages of mycosis fungoides without plasma cell in-
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Table 1. Frequency of various infiltrating cells in mycosis fungoides with and without plasma cellular participa-

tion (50 cases; median and 95 % confidence interval)

With plasma
cellular parti-
cipation (n=9)

Without plasma
cellular participation
(n=41)

Small lymphocytes 61.5 (38.5-70.5) 74 (66.5-81)
Large lymphocytes 1.5 (0-3) 4.5 (2.5-8.5)
Mast cells 7.5 (0-17.5) 7.75 (3.5-11)
Plasma cells 19.5 (1.5-31) 0
Eosinophils 10 (0-29) 0 (0-2.5)
Others 0 (0-1) 4 (0.5-7.5)

volvement, small lymphocytes with a cerebriform nu-
cleus are the predominant type cell; their median
count is 74. The median for mast cells was 7.75, for
eosinophils 0, and 4.5 for large lymphocytes (Table I).
Plasma cells were detected in 9 cases. These biopsies
showed two striking differences compared with the
infiltrates without plasma cells (Table I): the median
of small lymphocytes decreased to 61.5, whereas the
median of eosinophils is 10. The median of plasma
cells is 20.

In all cases of plasma cellular participation we in-
vestigated the presence of light and heavy chains (ex-
cept IgD) in these cells. All 9 biopsies proved positive
for IgE. IgG was present 8 times, IgA 7 and IgM 5
times. k- and A-chains were equally distributed (Table
1I).

No correlation was detected between age and im-
munological or histological findings.

DISCUSSION

Mycosis fungoides has already been established as a
clinical entity by Alibert (11) and Bazin (12). Despite

its typical clinical picture and course, Hodl (13) dem-
onstrated the histopathological heterogeneity of MF
and proposed a classification which gives additional
prognostic data. In this classification, a small-cell
lymphoid type, a mixed-cell polymorphic type, a me-
dium sized type and a large-cell type, are distin-
guished. Cases of plasma cell involvement would be
classified as mixed-cell polymorphic type, which ac-
counted for 40% of HGAdI’s cases. In such cases the
malignant T cells may secrete a variety of lympho-
kines, thereby attracting eosinophils and B cells (see
Table I). Consistent with this concept is the finding
that B cells show enhanced immunoglobulin produc-
tion in the presence of Sézary cells (14).

The association of MF and Sézary syndrome with B
cell neoplasias such as monoclonal gammopathies
(15, 16), multiple myeloma (9, 17) and lymphoplas-
macytoid immunocytoma (18) is well established. It
has sometimes been speculated about a possible caus-
al relation of this association (17, 18). Recently,
mouse B-cell hybridomas and plasmocytomas have
been described (19, 20), whose in vitro growth is

Table L. Investigation of light and heavy chains of immunoglobulins in the plasma cellular infiltration of

mycosis fungoides

Pat. IgG IeM IgA K A
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@, not present; +, single cells; + +, formation of small nests; ++ +, formation of small and large nests.
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strictly dependent on IL-6 (21). Since IL-6 is pro-
duced by T-cells and induces differentiation of acti-
vated B-cells into plasma cells, it might play a crucial
role in the development of B-cell lymphomas in MF.

In such animal models, but also in the human sys-
tem, development of B cell lymphomas is preceded by
polyclonal B cell activation, which precedes the out-
growth of a malignant clone. If a similar pathogenesis
holds true for B cell lymphomas associated with MF,
early polyclonal B cell activation should be detect-
able.

In fact, many patients with MF show elevated lev-
els of serum immunoglobulins, particularly of IgE and
IgA (6-8). Moreover, the presence of cold agglutinins
has been observed in MF and Sézary syndrome (22).
Our finding of all classes of immunoglobulins and the
equal distribution of x- and A-chains clearly proves
the polyclonal nature also of the plasma cells within
the dermal infiltrate.

Finally, the fact must be stressed that the polyclonal
B cell activation in MF preferentially involves IgE
and IgA (6-8); this contrasts with most other states
with polyclonal B cell activation, as in systemic lupus
erythematosus, Epstein Barr virus infection, or HIV
infection, where IgG predominates (23). This remark-
able selection for IgE and IgA is not yet explained, but
might give a hint to possible antigens involved in the
pathogenesis of MF. Moreover, as the immunoglobu-
lin class switch from IgM to IgE is mediated by IL-4,
one can speculate that the malignant T cells synthe-
size IL-4 too and because of this property may belong
to the TH2 subgroup of helper T cells (24); this hy-
pothesis can be tested using in situ hybridization with
various cytokine probes.
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