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● ● ● IMMUNOBIOLOGY

Comment on van Rhee et al, page 3939, and Bellucci et al, page 3945

Cancer immunity hits multiple myeloma
----------------------------------------------------------------------------------------------------------------

Alexander Knuth UNIVERSITY ZÜRICH

Antigen-specific cancer immunotherapy targeting minimal residual disease
emerges as a novel treatment modality in multiple myeloma. Two candidate target
antigens were identified: cancer/testis (CT) antigen NY-ESO-1 and BCMA, a
plasma-cell membrane receptor.

The 2 most promising treatment options for
patients with multiple myeloma are tan-

dem high-dose chemotherapy followed by
autologous stem cell infusion or allogeneic
hematopoietic stem cell transplantation after
myeloablative therapy or reduced-intensity
conditioning. However, cure is rarely achieved
due to persistence of minimal residual disease.
Thus, there is an urgent need for innovative
treatment modalities to stabilize or even eradi-
cate residual tumor cells.

With the discovery and molecular charac-
terization of cancer target antigens, more fo-
cused approaches may become available to
steer the patient’s immune system to recognize
and eliminate residual cancer cells after con-
ventional ablative therapies. In this issue of
Blood, van Rhee and colleagues and Bellucci
and colleagues describe 2 promising target
antigens, NY-ESO-1 and B-cell maturation
antigen (BCMA), identified in multiple my-
eloma. Both are recognized by the immune
system and may therefore prove to be suitable
targets in clinical cancer immunotherapy trials
with multiple myeloma patients.

The paper by van Rhee et al identifies NY-
ESO-1 as a potential target antigen in poor-
prognosis myeloma characterized by cytoge-
netic abnormalities. In this population NY-
ESO-1 is highly expressed and immunogenic.
Spontaneous NY-ESO-1–specific humoral
and cellular immune responses were observed
in up to 50% of patients dependent on tumor
load and on chromosomal abnormalities. NY-
ESO-1 may likely be the most immunogenic
human cancer antigen known to date. It be-
longs to a category of antigens named cancer/
testis (CT) antigens due to their pattern of
expression: while silent in most normal tissues
with the exception of spermatogonia in testis,
this category of antigens is expressed in up to
30% to 40 % of various types of cancer. CT
antigens are also thought to play a critical role
in regulating gene expression and in early
germ cell development.1

Spontaneous NY-ESO-1–specific immune
responses are found in up to 50% of patients
with NY-ESO-1– expressing cancers. Aug-
menting or eliciting NY-ESO-1–specific cel-
lular and humoral immune responses by suit-

able cancer vaccination protocols resulted in
more favorable courses of disease and, in some
cases, cancer regression.2,3 This study by van
Rhee et al is the most comprehensive assess-
ment of NY-ESO-1 expression in multiple
myeloma to date. NY-ESO-1’s known immu-
nogenicity, inducing both spontaneous cellu-
lar and often humoral NY-ESO-1–specific
immune responses, and the described pattern
of expression in primarily poor prognosis mul-
tiple myeloma opens new pathways to explore
NY-ESO-1–specific immunotherapy as an
additional treatment option for patients with
plasma cell disorders.

Another approach to cancer-specific im-
munotherapy is pursued by exploiting graft-
versus-tumor effects after allogeneic stem cell
transplantation following suitable condition-
ing regimens. The documented antitumor
effects observed after donor lymphocyte infu-
sion (DLI) as pioneered by Kolb et al4 have
been a focus of research, with an emphasis on
identifying the relevant target antigens. While
minor histocompatibility antigens and possi-
bly attached or presented peptide epitopes
have been found as one class of target antigens
for tumor-directed T-cell responses, natural
killer (NK) cell responses are another antitu-
mor effector mechanism postulated.5

Bellucci et al report in this issue of Blood
the induction of a strong lytic antibody re-
sponse to a differentiation antigen, BCMA
(B-cell maturation antigen), secondary to DLI
in multiple myeloma patients with persistent
disease after allogeneic hematopoietic stem
cell transplantation (HSCT). BCMA is a cell
surface antigen on normal B cells and on mul-
tiple myeloma cells. The induced antibody
responses as seen in 2 patients turned out to be
lytic for tumor cells in vivo by different
mechanisms of antibody-mediated tumor cell
lysis.

This is a novel and unique observation.
Until now, antibodies induced secondary to
HSCT and DLI were primarily found to be
directed against intracellular antigens. This
now is the first report of antibodies with tu-
mor-lytic properties induced in vivo against a
cell surface antigen. As discussed in this paper,
humoral immune responses against intracellu-
lar antigens may also augment pre-existing or
induced T-cell responses to the target antigen
through antibody-mediated antigen presenta-
tion to dendritic cells.

NY-ESO-1 gene and protein expression (inset: immunohistochemistry analysis of myeloma cells in bone mar-

row). See the related figures in the article beginning on page 3939.
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Reported observations of spontaneous as
well as induced humoral and cellular immune
responses to NY-ESO-1 secondary to NY-
ESO-1–specific vaccination in patients with
NY-ESO-1–positive cancers other than multiple
myeloma are noteworthy in this context.3,6 NY-
ESO-1 is a cancer antigen primarily represented
in the intracellular compartment. The biologic
function of any spontaneous or induced NY-
ESO-1 antibodies in patients with NY-ESO-1–
positive cancers is unresolved to date.

The papers by van Rhee et al and by Bel-
lucci et al complement each other, adding to
the understanding of cancer antigen expres-
sion, prognostic features, and immune re-
sponses in multiple myeloma. The work
points to the therapeutic potential of steering a
coordinated immune response against cancer
antigens like NY-ESO-1 or BCMA in mul-
tiple myeloma. Inducing or augmenting anti-
gen-specific cellular and humoral immune
responses to eliminate minimal residual cancer
may become an additional treatment modality

to improve the outcome for multiple myeloma
patients. ■
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● ● ● NEOPLASIA

Comment on Renné et al, page 4051

A role for RTKs in Hodgkin lymphoma
----------------------------------------------------------------------------------------------------------------

Thomas Wirth ULM UNIVERSITY

Activated RTK signaling is associated with oncogenesis. Renné and colleagues now
describe both expression and activation of several members of the RTK family in
Hodgkin lymphoma.

Our awareness of the link between acti-
vated receptor tyrosine kinase (RTK)

signaling and oncogenesis is about as old as our
conceptual understanding of the molecular
biology of cancer. Inspired by data revealed
from expression profiling approaches, Renné
and colleagues describe both expression and
activation of several members of the RTK
family in classic Hodgkin lymphoma. This not
only hints at novel mechanisms contributing
to lymphomagenesis but also identifies poten-
tial targets for therapeutic intervention.

Activating mutations in RTKs resulting in
constitutive signaling have been implicated
and were finally shown to be responsible for
tumorigenesis about 20 years ago. Although
initially predominantly associated with carci-
nomas, the role of activating RTK mutations
is now also clear for a variety of leukemias,
such as fetal liver tyrosine kinase 3 (FLT3)

mutations in acute myeloid leukemias and
c-kit mutations in mast-cell malignancies.
RTKs have attracted major attention not only
as causative agents but also consequently as
target structures for development of highly
selective drugs.1 The small-molecule drug
imatinib mesylate (Gleevec) not only inhibits
the cytoplasmic bcr/abl (breakpoint cluster
region/abelson virus protooncogene) tyro-
sine kinase causative for chronic myeloid leu-
kemia (CML) but also inhibits RTKs such as
platelet-derived growth factor receptor A
(PDGFRA) and c-kit. Its therapeutic potential
for myeloid malignancies other than CML is
currently under investigation.2

In this issue of Blood, Renné and col-
leagues, following up on their previous expres-
sion profiling experiment,3 investigated the
expression of RTK family members in classic
Hodgkin lymphoma (cHL) cell lines and pri-

mary cases. They demonstrate that 6 RTK
family members, namely PDGFRA, discoidin
domain receptor 2 (DDR2), EphrinB1
(EPHB1), recepteur d’ origine nantais (RON),
tyrosine receptor kinase A (TRKA), and
TRKB, are expressed/coexpressed in a sig-
nificant proportion of primary cHL cases. In
addition, by using antibodies recognizing
phosphorylated RTKs they found evidence
for activated PDGFRA and TRKA/B signal-
ing. They analyzed the coding sequences of all
6 RTK members in 4 cHL-derived cell lines,
yet no indication of specific activating receptor
mutations was obtained. However, they iden-
tified RTK ligand expression in the HL infil-
trates. Whereas expression of DDR2 and
TRKA ligands (collagen type I and nerve
growth factor [NGF]) were found in sclerotic
bands and infiltrating granulocytes, respec-
tively, PDGFA and EphrinB1 expression was
typically associated with Hodgkin/Reed-
Sternberg (HRS) cells coexpressing the corre-
sponding receptor. This indicates that the
former receptors are likely to be triggered in a
paracrine fashion, whereas the latter respond
to autocrine stimulation.

The contribution of RTK expression and
signaling to cHL pathology is not clarified yet.
One of the cHL-derived cell lines used in the
study (KMH2), which coexpresses both
PDGFA and PDGFRA, showed some sensi-
tivity to imatinib. However, given that cHL
cells and cell lines simultaneously express sev-
eral RTKs, interfering with a single signaling
pathway might not be sufficient to completely
block proliferation. Either a combination of
tyrosine kinase inhibitors or interference with
a common downstream signaling component
(eg, Ras, Raf) might be a useful therapeutic
strategies in treatment of cHL. ■
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