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(DLIs) or donor NK cell infusions in patients
with a low day-14 T-cell and NK cell chimer-
ism or by increasing immunosuppression in
patients with high T-cell chimerism at day 28.
Likewise, immunosuppression could be re-
duced in patients not found to be at risk on day
28, thus allowing more graft-versus-leukemia

effect without increasing the risk of GVHD.
Such an individualized approach might fur-
ther enhance the graft-versus-leukemia effect
of allogeneic hematopoietic cell transplanta-
tion using nonmyeloablative conditioning
regimens and thus improve the overall
survival rate. ■
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Osteoclasts and myeloma cells stick
together
----------------------------------------------------------------------------------------------------------------

G. David Roodman UNIVERSITY OF PITTSBURGH SCHOOL OF MEDICINE

This article demonstrates the importance of osteoclast–myeloma cell interactions
in both tumor growth and the bone destructive process in myeloma.

In this issue, Abe and colleagues demon-
strate that osteoclasts (OCs) support the

growth of myeloma cells and that adhesive
interactions between myeloma cells and OCs
increase both the proliferation of myeloma
cells and promote the survival of OCs. They
further show that interleukin-6 (IL-6) and
osteopontin (OPN), produced by OCs when
they bind myeloma cells, are responsible for
the enhanced growth of myeloma cells (Figure
1). However, in the presence of these adhesive
interactions, blocking IL-6 and OPN with
neutralizing antibodies only partially abro-

gates the growth-enhancing effects of OCs on
myeloma cells, demonstrating the importance
of these adhesive interactions. The authors
further report that OCs support the growth of
myeloma cells to a much greater extent than
marrow stromal cells, even when additional
OPN and IL-6 are added to the marrow stro-
mal cells. Finally, they demonstrate that adhe-
sive interactions between OCs and myeloma
cells protect myeloma cells from the cytotoxic
effects of doxorubicin.

These studies further support the important
role of the bone marrow microenvironment in

the development of bone lesions and tumor
growth in myeloma. Yaccoby and coworkers1

have shown that blocking osteoclastic bone re-
sorption with bisphosphonates or osteoprote-
gerin results in decreased growth of myeloma
cells. Recently, they have also reported that OCs
support the growth of primary myeloma cells.2

Furthermore, the interplay between OCs, mar-
row stromal cells, and tumor cells results in a
“vicious cycle” that increases both bone destruc-
tion and tumor growth. The finding by Abe et al
that OCs appear to better support myeloma cell
growth than the stromal cells may reflect the
difference in the capacity of these cells to pro-
duce OPN. The fact that �v�3 integrin is in-
volved in these interactions is not surprising
since �v�3 is expressed on OCs and binds OPN.
The binding of myeloma cells to OCs results in
enhanced OC production of OPN, which may in
part explain the increased OC survival in these
studies. Loss of cell adhesion decreases OC
survival.3

IL-6 has also been implicated as a mediator
for marrow stromal cells as it supports the
growth and survival of myeloma cells, and
Nefedova and coworkers4 have previously
reported that adhesive interactions between
myeloma cells and marrow stromal cells make
myeloma cells resistant to chemotherapeutic
agents. This paper extends these previous
findings of the important role the marrow mi-
croenvironment plays in myeloma and identi-
fies the OC as a major player in the growth of
myeloma cells. Mori et al5 have recently shown
that interrupting adhesive interactions be-
tween myeloma cells and marrow stromal cells
in a murine model of myeloma decreases tu-
mor growth and bone destruction and may be
an important therapeutic target for treating
patients who have chemoresistant disease. ■
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Adhesive interactions via �4�1 integrin induce production of IL-6 and OPN by osteoclasts, which increase the

growth and chemoresistance of myeloma cells. In addition, these interactions enhance osteoclast survival.
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