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1 Shifts in the therapeutic paradigm

The introduction of thalidomide, lenalidomide, and bort-
ezomib has significantly improved the response rates and
survival outcome in patients with myeloma (MM), and
been integrated into MM treatment [1-3]. These new
agents target not only the intracellular mechanisms in MM
cells but also the interaction between MM cells and the
bone marrow microenvironment. Given the clinical benefit
of these novel agents either alone or in combinatorial
regimens, the treatment of MM is changing rapidly. A
focus of clinical studies appears to be the evaluation and
identification of novel combinations using these new
agents to uniformly produce better outcomes in different
clinical settings of patients with MM, and to further tailor
treatment as appropriate to the clinical background as well
as the biological characteristics of MM cells and their
surrounding microenvironment in individual patients.
High-dose therapy with autologous hematopoietic stem
cell transplantation (ASCT) is the standard of care for
newly diagnosed MM patients eligible for ASCT. Intro-
duction of new drugs in the induction setting have mark-
edly improved response rates, leading to increased survival
rates after ASCT. For newly diagnosed elderly patients, or
those not eligible for ASCT, the introduction of novel
agents has also changed the management of this disease.
The combination of melphalan, prednisone, and thalido-
mide, and that of bortezomib, melphalan, and prednisone
are regarded as the new standards of care for elderly
patients [4]. However, no standard treatments have been
established for relapsed/refractory MM, although it has

M. Abe (I)
University of Tokushima, Tokushima, Japan
e-mail: masabe @clin.med.tokushima-u.ac.jp

been suggested that the implementation of treatment regi-
mens based on proteasome inhibitors and/or immuno-
modulatory drugs (IMiDs) improves response rates and
survival in patients with relapsed/refractory MM [5, 6].
Overall, recent data suggest that the upfront combination of
individual proteasome inhibitors and IMiDs is highly
effective, and new approaches with these novel agents are
currently being studied to further improve the response
rates and duration of response, including the implementa-
tion of induction therapies with three or more drugs in
combination, and consolidation and maintenance therapies
featuring long-term administration of novel agents.

2 Risk-stratification by cytogenetic and molecular
profiling

MM is a molecularly heterogeneous disease with high
genetic instability and epigenetic alterations. The develop-
ment and progression of MM is a complex multi-step pro-
cess, involving genetic changes in MM cells. Specific
genetic alterations have been shown to be linked to patients’
clinical presentation, response to treatment, and prognosis.
MM can be divided largely into a hyperdiploid group with
multiple trisomies, and a non-hyperdiploid group with
immunoglobulin heavy chain (IgH) translocations based on
the findings of conventional cytogenetics and fluorescence
in situ hybridization (FISH). These subtypes are associated
with different clinicopathological features and outcomes.
The latter group with t(4;14)(p16;q32) or t(14;16)(q32;q23)
translocations represents a high-risk subtype with more
aggressive clinical features and poorer prognosis. In con-
trast, the hyperdiploid group is generally considered a more
indolent form with a better prognosis. Thus, chromosome
ploidy status and IgH rearrangements are used to help
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subdivide patients with MM into different prognostic
groups. During the course of the disease, MM cells even-
tually become more aggressive and acquire treatment
resistance along with a number of secondary chromosomal
aberrations, including c-Myc rearrangements, deletion of
chromosome17p, and abnormalities of chromosome 1 (1p
deletion and 1q amplification) [7, 8]. In the “Progress in
Hematology” series in this issue of International Journal of
Hematology, Knooper et al. report significant clinical
impact of their risk-stratification with prognostic determi-
nants, including chromosomal and cytogenetic aberrations
in newly diagnosed MM, and provide an outline of evidence-
based management approaches focusing on risk-adapted
therapy with their recommendations in transplant-eligible
and ineligible patients from the induction to maintenance
settings. Of note, the poor prognostic implications of t(4;14)
have been overcome with bortezomib-based regimens; and
thus patients with t(4;14) are now classified in the interme-
diate rather than high-risk category in the updated version of
Mayo Clinic-proposed mSMART risk classification. How-
ever, deletion of chromosomel7p is consistently associated
with poor prognosis, even on extensive treatment with new
agents. Gene expression profiling (GEP), array compara-
tive genomic hybridization (aCGH), and single-nucleotide
polymorphism (SNP) arrays have made it possible to char-
acterize patterns of genetic aberration and alteration in MM
cells in a more sophisticated manner [9-11]. In this review
series, Johnson et al. provide a comprehensive and infor-
mative review on the novel classification of MM based on
GEP analyses and highlight the “GEP70” signature for
defining the emerging molecular genetic subgroups closely
associated with unique clinicopathological features and the
treatment outcomes.

3 Bone marrow microenvironment suited
for MM growth (MM niche)

The fact that MM cells grow and expand almost exclusively
in the bone marrow suggests the importance of the bone
marrow microenvironment in supporting MM cell growth
and survival. In addition to intrinsic genetic changes in MM
cells, the progression of MM is facilitated by the bone
marrow microenvironment skewed by MM cells, which
underlies the unique pathophysiology of MM [12-14]. MM
cells enhance osteoclastogenesis and stimulate angiogenesis
in concert with bone marrow stromal cells and osteoclasts,
whereas they suppress osteoblastic differentiation from
bone marrow stromal cells, leading to devastating bone
destruction and the rapid loss of bone [15, 16]. Importantly,
osteoclasts, vascular endothelial cells, and bone marrow
stromal cells with defective osteoblastic differentiation
create a cellular microenvironment suitable for MM growth
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and survival and confer drug resistance [12, 17], in many
senses, an “MM niche” [15]. This review series provides an
overview of the current understanding of the mechanisms
underlying the mutual interactions between MM cells and
local bone marrow cells leading to the vicious cycle
between bone destruction and tumor expansion.

4 From MM biology to new therapy

MM remains incurable despite the recent implementation
of novel anti-MM agents along with high-dose chemo-
therapies and immunotherapies, indicating the strong need
for continued investigation of innovative strategies. Further
elucidation of the biology underlying the disease progres-
sion and the molecular mechanisms of drug resistance in
MM cells in the MM niche will provide us with new
approaches that have a real impact on both MM bone
disease and tumor progression [18]. In this series of
reviews, Hideshima et al. succinctly describe the current
status of the development and validation of novel targeted
therapies, and introduce preclinical and clinical observa-
tions of various novels agents, including those targeting
growth factors and cell surface molecules, intracellular
signaling pathways, protein catabolism and unfolded pro-
tein response, and cell cycle regulators in MM cells.

Hematologists and oncologists are now gaining access
to a wider variety of therapeutic options for MM tailored to
the most appropriate and effective treatment according to
their patients’ characteristics. This series will provide
updated information on MM biology and treatment and
will surely prove to be of interest and merit for readers of
the International Journal of Hematology.
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