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Short Communication
Absence of HLA Class I Expression by
Reed-Sternberg Cells

Sibrand Poppema and Lydia Visser
From the Cross Cancer Institute, Edmonton, Alberta,
Canada

The reactive ceUpopulation in Hodgkin's disease
consists ofpredominantly CD4 I helper TceUs and
lacks CD8+ cytotoxic T cells and natural kiler
ceUs. This lack ofa CD8+ response is surprising
in view of the expression of the latent Epstein-
Barr viralprotein LMP by Reed-Sternberg ceUs in
many cases ofHodgkin's disease. Deficient HLA
class I expression would be one possible mecha-
nism to avoida CD8+ cytotoxic immune response.
To test this possibility we studied the expression
of HLA class I and II determinants on Reed-
Sternberg ceUs in tissue sections and ceU suspen-
sions ofHodgkin's disease. Frozen tissue sections
of40 cases and cytocentrifugepreparationsfrom
ceU suspensions of 10 lymph nodes involved by
Hodgkin's disease were studied with monoclonal
antibodies reactive with HLA determinants. As a
controlfrozen tissue sections oftwo cases of in-
fectious mononucleosis were studied. Careful ex-
amination ofthe tissue sections and subsequently
ofcytospins ofceU suspensions showed that the
Reed-Sternberg ceUsfrequently lacked HLA class
I but showed strong stainingfor HLA class II. Ab-
sence of HLA class I expression on Reed-
Sternberg ceUs and their variantsprovides an ex-
planation for the lack of a CD8+ cytotoxic
immune response against antigens expressed on
Reed-Sternberg ceUs. (Am J Pathol 1994,
145:37-41)

nophils, histiocytes, and plasma cells. The R-S cells
are a clonal cell population based on the presence of
clonal chromosomal abnormalities.1

Epstein-Barr virus (EBV)-associated DNA, RNA, or
proteins can be found in R-S cells of up to 40% of
cases of Hodgkin's disease.-5 In contrast to infec-
tious mononucleosis where CD8+, CD45+ cytotoxic T
cells predominate,6 in the vast majority of cases of
mixed cellularity and nodular sclerosis subtype of
Hodgkin's disease, the involved tissues show a pre-
ponderance of CD4+ T cells,7-12 with an average
CD4/CD8 ratio of 3.5.11 Furthermore, CD8+ T cells
are conspicuously lacking among the lymphocytes
immediately surrounding R-S cells.12 Instead, there
is a predominance of CD4+, CD45RO+, and
CD45RB+ interleukin-2-producing T cells, a pheno-
type consistent with Thl cells as present in delayed-
type hypersensitivity reactions.13
Absence of a cytotoxic T cell reaction may result

from several mechanisms. A deficiency of CD8 cells
is not likely because in the peripheral blood an in-
creased proportion of CD8 cells are found.14 Ab-
sence of antigen expression can also be excluded as
a general mechanism because in EBV-positive
Hodgkin cases LMP, which is one of the major targets
for a cytotoxic immune response,15 is strongly ex-
pressed on the membranes of the R-S cells.5 A de-
ficiency of the EBV-specific CD8 T cell population is
unlikely because of the previous successful recovery
of infectious mononucleosis in many of these pa-
tients.16

Finally, CD8 T cells recognize antigen only with the
appropriate HLA class antigen. Therefore, a defect
involving HLA class I expression might compromise

Hodgkin's disease is characterized by the presence
of a small population of transformed cells, the Reed-
Sternberg cells and variants (R-S cells), and a ma-
jority of reactive cells including lymphocytes, eosi-

Supported by a grant from the National Cancer Institute of
Canada.
Accepted for publication March 21, 1994.
Address reprint requests to Dr. Sibrand Poppema, Department

of Laboratory Medicine, Cross Cancer Institute, 11560 University
Avenue, Edmonton, Alberta T6G 1Z2, Canada.

37



38 Poppema and Visser
AJPJuly 1994, Vol. 145, No. 1

a cytotoxic immune response. Because LMP2 is gen-
erally expressed through HLA-A2.1 17,18 it has been
hypothesized that EBV-positive Hodgkin's disease
might be more prevalent among HLA-A2-negative in-
dividuals.17 However, in a study of 72 cases of
Hodgkin's disease we found no correlation between
HLA-A2 expression and the presence or absence of
EBV in R-S cells.19

Down-regulation of HLA is a mechanism used by
several viruses and tumors to escape the immune re-
sponse.20 In this study we analyze the expression of
monomorphic determinants of HLA class 1, ,2-
microglobulin, the polymorphic HLA-A2 epitope, a
monomorphic determinant of HLA class 11, and HLA
class 11 invariant chain in R-S cells and their mono-
nuclear variants.

Materials and Methods
A total of 40 cases of Hodgkin's disease including all
major subtypes was studied on frozen tissue sec-
tions. In addition, two cases of infectious mono-
nucleosis were studied. Because R-S cells are gen-
erally surrounded by other cell types and only cells
that are adjacent to another R-S cell can be evaluated
in tissue sections, we also studied 10 cases on cy-
tospin preparations of cell suspensions prepared
from involved lymph nodes. The antibody against a
polymorphic HLA-A2 epitope (clone BB7.2) was ob-
tained from Incstar (Stillwater, MN) and antibodies re-
active with monomorphic determinants of HLA class
(HLA A, B, C) were obtained from Incstar (clone

MB40.5), Serotec, Oxford, UK (clone W6/32), and Im-
munotech, Marseille, France (clone B9.12.1). The
anti-f2-microglobulin antibody was obtained from
Immunotech (clone B1G6) and antibodies against
HLA class 11 (MB4) and invariant chain (MB3) were
prepared in our own laboratory. An indirect immu-
noperoxidase method using a second step
peroxidase-conjugated goat anti-mouse Ig antibody

(Jackson Laboratories, Bar Harbor, ME) and 3-amino-
9-ethylcarbazole as a peroxidase substrate were
used.

Results
The immunohistochemical analysis of HLA expres-
sion on frozen tissue sections in the 40 cases showed
positive staining for monomorphic HLA class deter-
minants in all cases and positive staining for the poly-
morphic HLA-A2 determinant in approximately 50%
of the cases. Positive cases were identified by the
staining of membranes of lymphocytes and other cell
types in the frozen tissue sections. The antibodies
reactive with HLA class 11 stained R-S cells in all
cases.

Analysis of R-S cell staining by the polymorphic
HLA-A2 and the monomorphic HLA-ABC determi-
nants on frozen tissue sections was frequently difficult
because most R-S cells are surrounded by a rim of
HLA class I-positive lymphocytes. However, in 22
cases clusters of adjoining R-S cells could be iden-
tified that showed negative or very weak staining of
R-S cells (Figure 1A). These cells were strongly posi-
tive for HLA class 11 (Figure 1 B). Also, groups of ad-
joining histiocytes showed strong staining for HLA
class and 11. In 12 cases the staining could not be
evaluated because all R-S cells were immediately sur-
rounded by HLA class I-positive reactive cells. In six
cases, including all four lymphocyte predominance
cases studied, the R-S cells stained positive for the
monomorphic determinants of HLA class (Table 1).

Analysis on cytospin preparations of cell suspen-
sions of 10 cases confirmed the absence of HLA
class on the surface and in the cytoplasm of the R-S
cells (Figure 2A). The same results were obtained with
three different antibodies reactive with anti-monomor-
phic HLA class determinants and with the anti-,82-
microglobulin antibody. In four cases we also used a
more sensitive detection system using a biotinylated

Figure 1. Immunoperoxidase staining of clus-
ter oflacunar-type R-S cells infrozen tissue sec-
tions of a case of nodular sclerosis subtype of
Hodgkin's disease. The R-S cells do not stainfor
HLA class I, whereas lymphocytes and fibro-
blasts show strong staining (A). Staining for
HLA class II shows a reversed pattern with
strong staining of R-S cells and absence of
staining on lymphocytes (B).
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Table 1. HLA Class I Expression in R-S Cells

Tissue Suspension
Pos Neg Nl* Pos Neg NI

Lymphocyte predominance 4 0 0 1 0 0
Nodular sclerosis 1 17 10 0 7 0
Mixed cellularity 1 5 2 1 1 0

* NI, not interpretable

second step and streptavidin alkaline phosphatase
as a third step and obtained identical results. The anti-
HLA class 11 and anti-invariant chain antibodies
showed strong staining of R-S cells (Figure 2B). In all
cases staining for lymphocyte subsets showed a pre-
dominance of CD4+ cells. In the lymphocyte pre-
dominance cases many CD4 cells also expressed
CD57.
The two cases of infectious mononucleosis

showed positive staining for HLA class and 11 and
staining for lymphocyte subsets showed a predomi-
nance of CD8+ cells.

Discussion
Absence of HLA class on R-S cells was found to be
common in nodular sclerosis and mixed cellularity but
not lymphocyte predominance subtypes of Hodgkin's
disease. On the other hand, HLA class 11 was con-

sistently and strongly present on R-S cells. In normal
tissues, HLA class is expressed on nearly all cells
except trophoblast of the placenta. Loss of HLA class
monomorphic determinants has been reported in

viral infections and melanomas21 and several other
tumors22 as well as in mouse tumor models.23 This
loss is thought to be associated with increased ma-

lignancy.24 Selective loss of a polymorphic HLA-A2
determinant has been found in several tumors.25 Se-
lective loss of HLA-A1 1 has been shown in Burkitt's
lymphoma.26
The mechanisms leading to partial or complete

loss of HLA may be variable. The expression of HLA
class is tightly regulated and altered binding of at
least two different regulatory factors (KBF1 and NF-
kB) to the HLA class enhancer sequence may result
in diminished expression.27 It has been shown that
adenovirus can induce loss of HLA class expression
in a rat tumor cell line model,23 resulting in evasion of
T cell immunity.24 The mechanism involves an major
histocompatibility complex binding protein that
blocks transport of class to the cell surface.28

Loss of HLA determinants has been found in re-

circulating lymphocytes in nonsymptomatic individu-
als with HTLV1 infection.29 Viral infection may directly
switch off HLA expression or lead to selection of cells

with diminished HLA expression. As a result, the
virus-infected cell may escape the immune response.
Similarly, tumors may escape the immune response
by down-regulation of HLA class determinants. Al-
though cytotoxic T cells require recognition of antigen
with HLA class 1, natural killer cells are possibly ac-
tivated by the absence of HLA class antigens.30 In
cytomegalovirus infection, a virus-induced protein,
H301, is produced that binds to 32-microglobulin and
blocks transport of HLA class antigen to the cell
surface. This results in reduced lysis by cytotoxic T
cells but is also a signal for increased natural killer cell
recognition and lysis.16 However, tissues involved by
Hodgkin's disease contain very few cells with a phe-
notype consistent with natural killer cells. 12 The
mechanisms determining the balance between HLA
expression and specific cytotoxic versus natural killer
cell recognition and lysis are not fully understood.

In a previous study31 we found that Hodgkin cell
lines L42832 and Z033, which have classical R-S cell
immunophenotypes (ie, no T or B cell markers and
CD15 and CD30 positive), do not express HLA class
1, whereas EBV-transformed lymphoblastoid B cell
lines are positive. Cases of Hodgkin's disease that are
EBV positive follow infectious mononucleosis by ap-
proximately 2 years.16 The immunoblasts and
multinucleated cells in the two cases of infectious
mononucleosis expressed HLA class and 11 and
were accompanied by a prominent CD8+ T cell popu-
lation. This clearly contrasts with the predominant
CD4+ lymphocyte infiltrate in Hodgkin's disease.7 12

It is of interest that the infiltrating lymphocytes in
Hodgkin's disease lesions have a phenotype consis-
tent with Thl cells and on stimulation in vitro can be
shown to produce interleukin-2.13 We have not been
able to demonstrate production of interleukin-2 and
interferon-y by these cells in situ. Interferon-y can in-
crease the expression of HLA antigens on some cell
types. It is possible that R-S cells produce factors,
such as the EBV gene product BCRF1 and its host
homologue interleukin-1 0, that can inhibit the produc-
tion of interferon-y by the Thl lymphocytes.34

Based on these findings, the following scenario for
the development of Hodgkin's disease in EBV-
positive patients can be proposed. EBV transforms B
cells that initially have normal expression of EBV-
induced latent antigens (such as EBNA 1, 2, 3A, 3B,
3C, and LMP1 and LMP2) and normal HLA class
expression. This provides the basis for an efficient
specific cytotoxic immune response against a vari-
able number of these antigens, dependent on their
HLA type. In some individuals, selection of a cell with
diminished expression of latent proteins and HLA
class leads to an escape from the CD8-mediated
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Figure 2. Immunoperoxidase staining of
lacunar-type of R-S cells in cytocentrifuge
preparations ofa case of nodular sclerosis sub-
type ofHodgkin's disease. The R-S cells were en-
tirely negativefor HLA class I, whereas the lym-
phocytes were strongly positive (A). Staining for
HLA class II shows a reversed pattern witb
strong staining of the R-S cells and positive
staining ofa proportion of the lymphocytes (B).

cytotoxic immune response. However, the simulta-
neously maintained expression of antigen in associa-
tion with HLA class 11 provides the set up for a CD4-
mediated immune reaction. The result is a tumor with
a relatively small clone of HLA class I-negative, HLA
class Il-positive neoplastic cells that induce a
delayed-type hypersensitivity reaction.

EBV-negative cases also lack HLA class 1, strongly
express HLA class 11, and show a CD4-mediated
delayed-type hypersensitivity reaction. Therefore, the
mechanism is likely to be similar, but a pathogenic
agent has not been identified in these cases.
The implication of our findings is that induction of

HLA class with interferon-yor other approaches may
theoretically contribute to re-establishment of an ef-
fective cytotoxic immune response against the R-S
cells.
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