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Brief report

Expression of CD52 on plasma cells in plasma cell proliferative disorders

Shaji Kumar, Teresa K. Kimlinger, John A. Lust, Kathleen Donovan, and Thomas E. Witzig

Multiple myeloma (MM) and primary sys-
temic amyloidosis (AL) remain incurable
disorders, and new treatments targeted
to the malignant plasma cells are needed.
Alemtuzumab is a humanized monoclo-
nal antibody to CD52 and has activity in
chronic lymphocytic leukemia. We exam-
ined the CD52 expression on CD45* and
CD45~ plasma cell populations to evalu-
ate the potential for using alemtuzumab

for these disorders. Bone marrows from
61 patients (29 AL, 23 MM, and 9 MGUS
[monoclonal gammopathies of undeter-
mined significance]) were studied using
3-color (CD38/45/52) flow cytometry.
Among those with MGUS, MM, and AL,
67%, 52%, and 35%, respectively, were
positive for CD52 expression. The CD52
expression was predominantly confined
to the clonal CD38+/CD45* plasma cell

fraction with median expression of 68%,
88%, and 82% in MGUS, MM, and AL,
respectively, compared with 18%, 6%, and
9% among the CD45~ plasma cell popula-
tion. Clinical trials are warranted in these
diseases to learn the therapeutic benefit
of anti-CD52 immunotherapy. (Blood.
2003;102:1075-1077)
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Introduction

Multiple myeloma (MM) is a clonal plasma cell (PC) proliferative
disorder that accounts for nearly 10% of all hematologic neo-
plasms.! It is estimated that there will be 14 600 new cases in this
country in 2002 alone and that 10 800 will die of the disease.?
Although autologous stem cell transplantation improves survival,
most patients eventually relapse, and salvage therapy options
remain limited.?

Primary systemic amyloidosis (AL), another plasma cell disor-
der, is characterized by relentless progression of tissue deposition
of immunoglobulin light chain—derived amyloid protein in differ-
ent organs.* Although improvement is seen in some patients with
chemotherapy, the prognosis remains poor.’

CDw52, originally characterized as a human leukocyte
differentiation antigen, is present on the surface of most
peripheral blood lymphocytes, macrophages, and monocytes at
relatively high density.® It is absent from myeloid cells,
platelets, and erythroid cells as well as hematopoietic stem
cells.” It is a small peptide attached to the cell membrane by a
glycosylphosphatidylinositol anchor. Unlabeled antibodies di-
rected against this antigen are very effective in destroying
CD527 cells by antibody-mediated cellular cytotoxicity as well
as through complement fixation and activation.®!° The human-
ized form of alemtuzumab (Campath-1H) is currently approved
by the Food and Drug Administration (FDA) for therapy of
chronic lymphocytic leukemia (CLL).!!"!* Despite widespread
use of rituximab (anti-CD20) and alemtuzumab for lymphoma
and CLL, respectively, monoclonal antibodies have not been
extensively tested for plasma cell disorders. The goal of this
study was to examine CD52 expression on malignant marrow
PCs to evaluate the potential for using alemtuzumab as a
therapeutic agent for these disorders.

Study design

We studied the expression of CD52 on PCs from the bone marrow (BM) of
80 unselected patients with MM, monoclonal gammopathy of undeter-
mined significance (MGUS), or AL who were undergoing BM examina-
tions for clinical purposes. Seventy-six percent (61 of 80) of the cases had
documented monoclonal CD38" PCs and were studied for CD52 expres-
sion. All patients had given permission for use of samples for research and
the study approval was obtained from the Institutional Review Board of the
Mayo Clinic.

For CD52 expression, 1 million lysed whole BM cells were incubated
with CD38-phycoerythrin (PE), CD45—peridinin chlorophyll protein (PerCP)
(BD Immunocytometry Systems, San Jose, CA), and CD52—fluorescein
isothiocyanate (FITC; Serotech, Raleigh, NC) or immunoglobulin G1
(IgG1)-FITC (control). For determination of clonality, 2 tubes were stained
with CD38-PE and CD45-PerCP and then processed for cytoplasmic
staining of kappa-FITC or lambda-FITC (Biosource International, Cama-
rillo, CA) using a fixation and permeabilization kit (Caltag, AnDer Grub,
Austria). After staining, cells were washed, resuspended in 1.0% paraformal-
dehyde, and run on the FACSCalibur flow cytometer (BD Biosciences, San
Jose, CA). Fifty thousand mononuclear cell (MNC)—gated (forward scatter
[FSC] versus side scatter [SSC]) events were collected from each tube
(Figure 1A). The PCs for each case were gated according to the characteris-
tic CD381ight/CD45 staining patterns. The expression of CD52 in the clonal
PC populations was measured as the percentage positive according to gates
set using the IgG1-FITC staining in the control tube. Positive expression
was defined as 20% or more of the respective PC population expressing
CD52. The intensity of CD45 and CD52 expression on PCs was assessed by
comparison of the fluorescence channel numbers on the flow cytometry
plots. The mean fluorescence intensity for the CD45 expression on PCs was
calculated as the ratio between the fluorescence channels for CD38%/
CD45" and CD38"/CD45~ PCs. The intensity of CD52 expression in the
CD45% and CD45~ PC subsets was also calculated in a similar fashion,
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Figure 1. Flow cytometry plots. (A) Plot showing gating of the lymphocyte-
monocyte population. (B) Plot showing the CD45" and CD45~ fractions of the CD38*
PCs gated separately. (C) Plot showing CD52 expression on the CD45"/CD38* cells.
(D) Plot demonstrating monoclonality of the CD45" cells; kappa or lambda staining is
on the x-axis. (E) Plot showing CD52 expression on the CD45-/CD38* cells. (F) Plot
demonstrating monoclonality of the CD45~ cells; kappa or lambda staining is on
the x-axis.

using the ratio between CD38%/CD52%/CD45* and CD38*/CD52%/
CD45 cell populations.

Results and discussion

Sixty-one patients with AL, MM, and MGUS had documented
monoclonal CD38* PCs in their BM and were studied. The results
of CD52 expression on all PCs and the CD45* and CD45~ PC
subsets are summarized in Table 1.

CD52 expression on healthy PCs was examined in 9 morphologi-
cally healthy marrows (3 with no hematologic problems, 6
performed for lymphoma staging). The median expression of CD52
on these polyclonal PCs was 37% (mean, 45%; range, 22%-75%).
All healthy marrows had more than 20% of PCs expressing CD52.

CD52 expression was first studied on all the PCs (CD38™ cells,
irrespective of CD45 expression). Among those with MGUS, MM,
and AL, 67%, 52%, and 35% of samples, respectively, were
positive for CD52 expression (Table 1). The CD52 expression on
the PCs were comparable across the 3 diagnoses (P = .11). CD52
expression on CD38%/CD45~ and CD38"/CD45" PC populations
was then determined separately (Figure 1). The median percentage
of all CD38" PCs that were CD45* was 18%, 8%, and 20%,
respectively, for those with MGUS, MM, and AL. The median

Table 1. CD52 expression on plasma cells and its subsets
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percentage of CD387/CD45" PCs expressing CD52 in these 3
groups was 73%, 88%, and 80%, respectively (Table 1). When the
analysis was confined to the CD38/CD45~ population, the CD52
expression was found in 18%, 7%, and 9%, respectively, of the PCs
from those with MGUS, MM, and AL (Table 1). The CD45
expression on the plasma cells was usually bright (Figure 1B) with
a median fluorescence ratio of 15 (mean, 20; range, 3-94). The
CD52 expression was generally confined to the CD45" population
and brighter compared with CD45~ plasma cells (Figure 1); with a
median fluorescence ratio of 3.5 (mean 4; range 0.1-17).

We also examined the expression of CD52 on several different
myeloma cell lines by flow cytometry using similar methods.
Variable expression of CD52 was found on the My-5 and ANBL-6
(dim) cell lines. In contrast, no expression could be detected in
U266, MM, KP6, KAS6/1, and the JJIN3 myeloma cell lines.

In this study we demonstrate the presence of CD52 on
malignant PCs and that the expression is more common on the
CD45% PC compartment. We have noted similar expression of
CD52 on PCs from healthy bone marrow, highlighting the fact that
this expression seen in the PC proliferative disorders is not
aberrant. The presence of CD52 on PCs in MM has been reported
previously,'>16 and our results are comparable to these reports. In
addition, we have demonstrated the presence of CD52 on clonal
PCs from other PC disorders, including MGUS and AL.

Two separate populations of PCs have been reported in MM on
the basis of CD45 expression.!”!8 Unlike the previous reports, we
analyzed the CD387/CD45" and the CD38/CD45~ cell popula-
tions separately for their CD52 expression. We also confirmed the
clonal nature of the PC subsets using kappa/lambda staining. The
relative importance of these 2 PC fractions from a pathogenetic
perspective remains unclear. CD45 is present on the surface of the
early B cells and is classically absent from mature PCs. Activated T
cells are capable of expressing CD38 antigen and can be detected
as a CD38"/CD45" cell population; however, we restricted our
gates to monoclonal CD38%/CD45* PCs and confirmed the clonal
nature of the PC subsets. Other studies have indicated that the
CD45* PC population is more sensitive to interleukin 6 (IL-6)—
induced proliferation, and IL-6 is capable of inducing CD45
expression on PCs.!?

It has been shown, in flow cytometry—based studies, that the
CD45%/CD38" cells have a higher proliferative rate compared with
the CD45~ fraction.!” It is likely that the CD45" PC is important in
the pathogenesis and progression of MM. Animal studies also
suggest an important role for CD45% PCs in MM.?° Comparable
data from patients with AL are lacking. Given the striking
expression of CD52 on these CD45" PCs, alemtuzumab provides
us with a unique opportunity to target the malignant PCs, especially
the CD45" PCs.

We conclude that, given these findings, alemtuzumab might
have therapeutic potential in MM and AL and needs
further evaluation.

All CD38" plasma cells

CD38*/CD45™" plasma cells

CD38*/CD45~ plasma cells

% cells expressing % patients positive*

% cells expressing

% patients positive* % cells expressing % patients positive*

Diagnosis CD52 for CD52 CD52 for CD52 CD52 for CD52
MGUS,n=9 44 (35; 4-65) 67 68 (66; 34-97) 67 18 (23; 3-57) 33
Multiple myeloma, n = 23 23 (30; 1-92) 52 88 (75; 21-99) 78 6 (18; 0.2-97) 13
Amyloid, n = 29 15 (19; 3-75) 34 82 (75; 9-99) 90 9 (14; 0.4-67) 17

Values given are median (mean; range).
*Positive indicates > 20% cells expressing CD52.



References

BLOOD, 1 AUGUST 2003 - VOLUME 102, NUMBER 3

CD52 IN PLASMA CELL DISORDERS 1077

. Bataille R, Harousseau JL. Multiple myeloma.
N Engl J Med. 1997;336:1657-1664.

. Jemal A, Thomas A, Murray T, Thun M. Cancer sta-
tistics, 2002. CA Cancer J Clin. 2002;52:23-47.

. Attal M, Harousseau JL, Stoppa AM, et al. A pro-
spective, randomized trial of autologous bone
marrow transplantation and chemotherapy in
multiple myeloma. Intergroupe Francais du My-
elome. N Engl J Med. 1996;335:91-97.

. Kyle RA, Gertz MA. Primary systemic amyloid-
osis: clinical and laboratory features in 474
cases. Semin Hematol. 1995;32:45-59.

. Gertz MA, Kyle RA, Greipp PR. Response rates
and survival in primary systemic amyloidosis.
Blood. 1991;77:257-262.

. Hale G, Xia MQ, Tighe HP, Dyer MJ, Waldmann
H. The CAMPATH-1 antigen (CDw52). Tissue
Antigens. 1990;35:118-127.

. Gilleece MH, Dexter TM. Effect of Campath-1H
antibody on human hematopoietic progenitors in
vitro. Blood. 1993;82:807-812.

. Hale G, Bright S, Chumbley G, et al. Removal of
T cells from bone marrow for transplantation: a
monoclonal antilymphocyte antibody that fixes
human complement. Blood. 1983;62:873-882.

15.

. Hale G, Swirsky D, Waldmann H, Chan LC. Re-

activity of rat monoclonal antibody CAMPATH-1
with human leukaemia cells and its possible ap-
plication for autologous bone marrow transplanta-
tion. Br J Haematol. 1985;60:41-48.

. Rowan W, Tite J, Topley P, Brett SJ. Cross-linking

of the CAMPATH-1 antigen (CD52) mediates
growth inhibition in human B- and T-lymphoma
cell lines, and subsequent emergence of CD52-
deficient cells. Immunology. 1998;95:427-436.
Hale G, Dyer MJ, Clark MR, et al. Remission in-
duction in non-Hodgkin lymphoma with reshaped
human monoclonal antibody CAMPATH-1H. Lan-
cet. 1988;2:1394-1399.

. Hale G, Waldmann H. CAMPATH-1 monoclonal

antibodies in bone marrow transplantation. J He-
matother. 1994;3:15-31.

. Keating MJ, Flinn |, Jain V, et al. Therapeutic role

of alemtuzumab (Campath-1H) in patients who
have failed fludarabine: results of a large interna-
tional study. Blood. 2002;99:3554-3561.

. Rai KR, Freter CE, Mercier RJ, et al. Alemtu-

zumab in previously treated chronic lymphocytic
leukemia patients who also had received fludara-
bine. J Clin Oncol. 2002;20:3891-3897.

Lin P, Wilson CS, Owens R, Tricot G. Immuno-

20.

phenotype of 195 multiple myeloma (MM) ana-
lyzed by flow cytometry [abstract]. Blood. 2001;
98:300b.

. HuhYY, Kantarjian H, Pierce S, et al. Expression of

CD52 in human hematopoietic malignancies [ab-
stract]. Blood. 1998;92:278b.

. Joshua D, Petersen A, Brown R, Pope B, Snow-

don L, Gibson J. The labelling index of primitive
plasma cells determines the clinical behaviour of
patients with myelomatosis. Br J Haematol. 1996;
94:76-81.

. Schneider U, van Lessen A, Huhn D, Serke S.

Two subsets of peripheral blood plasma cells de-
fined by differential expression of CD45 antigen.
Br J Haematol. 1997;97:56-64.

. Ishikawa H, Mahmoud MS, Fujii R, Abroun S,

Kawano MM. Proliferation of immature myeloma
cells by interleukin-6 is associated with CD45 ex-
pression in human multiple myeloma. Leuk Lym-
phoma. 2000;39:51-55.

Asosingh K, De Raeve H, Croucher P, et al. In
vivo homing and differentiation characteristics
of mature (CD45-) and immature (CD45+) 5T
multiple myeloma cells. Exp Hematol. 2001;29:
77-84.



