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Welcome Message

On behalf of the organizing committee it is my great pleasure and honor to invite you to attend the XIVth International 
Myeloma Workshop to be held in Kyoto, Japan, from Aiprl 3rd to 7th, 2013.
With the advent of novel drugs, thalidomide, bortezomib, and lenalidomide,  as well as the integration of them into 
existing treatment approaches and the improved management of the complications, the outcome of patients with 
multiple myeloma has dramatically improved in the past decade. 
Because of the unprecedented higher and deeper response to and the increasing treatment options of novel therapies, 
questions regarding existing treatment paradigm and optimal treatment have been raised. 
To understand and share advanced knowledge and information of biology and treatment of myeloma, lively debate 
discussion within leading experts and with participants has been planned.
After the workshop please visit old temples and shrines to see serene gardens and relax by feeling a sense of peace. 

 er an extremely relaxing experience. Also around the time when the workshop is held, 
cherry blossoms will be in full bloom everywhere in Kyoto and you will be surrounded by the stunning beauty.
We are very much looking forward to welcoming you to Kyoto in April 2013.

 ank you.

Kazuyuki Shimizu, MD, PhD
President, XIVth International Myeloma Workshop
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www.IMW2013KYOTO.JP
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S1
PrIME Oncology Supported by 
Onyx Pharmaceuticals - sponsored 
symposium-

Relapsed/Refractory Myeloma: 
Impact Through Innovation

S1-1
Managing the Microenvironment Matters
A. J. JAKUBOWIAK
Section of Hematology/Oncology, University of Chicago 
Medical Center, United States

In recent years, bone marrow microenvironment (BMM) 
has emerged as an important factor in growth and progression 
of multiple myeloma (MM) and an important target for treat-
ment (tx) interventions. BMM includes extracellular matrix 
and a number of BM cell types, including stromal cells, os-
teoclasts, osteoblasts, immune cells, hematopoietic cells, and 
vascular endothelial cells. Much has been learned about inter-
actions between these cells and MM cells and their mediators, 
including adhesion molecules, cytokines, lymphokines, and 
receptors. Novel tx with immunomodulatory drugs (IMiDs) 
and proteasome inhibitors (PIs) have made dramatic impact 
on tx outcome in MM, in part because of their abilities to tar-
get BMM. Initial rationale for the introduction of IMiDs to 
tx of MM, fi rst thalidomide then lenalidomide and pomalido-
mide, was related to their anti-angiogenic properties. In ad-
dition, IMiDs aff ect MM via growth factor cytokine release, 
direct cytotoxicity, cell cycle arrest, and immunomodulation, 
all leading to MM-BMM disruption. PIs, bortezomib, carfi l-
zomib, and more recently ixizomib, and oprozomib, exert 
their anti-MM eff ect in part via alteration of the cellular bal-
ance in BMM, including impact on eff ector T-cell plasticity, 
regulation of cytokine production, and regulation of IL-6-
dependent signal transduction although specifi c eff ects could 
diff er between diff erent PIs. A new generation of anti-MM 
agents with diff erent mechanisms of action, for example, elo-
tuzumob and daratumomab, provide further support to the 
notion that BMM does matter in the treatment of MM.

1

S1-2
Recognizing and Responding to Resistance in 
Relapsed Multiple Myeloma
P. MOREAU
Department of Hematology, University Hospital of Nantes, 
France

Treatment of relapsed multiple myeloma continues to pres-
ent a therapeutic challenge. Decisions regarding optimal ther-
apy selection are often diffi  cult, and need to take into account 
many criteria such as age, performans status and frailty, dura-
tion of fi rst response, type of initial therapy, availability of stem 
cells, type of relapse (smoldering/biochemical or aggressive), 
cytogenetics, clonal evolution… Immunomodulatory drugs 
(IMiDs) and proteasome inhibitors are the backbone of treat-
ment at the time of relapse. Recent trials indicate that these 
2 classes of agents may be combined to improve the response 
rates. When patients responded well and long to a previous 
high-dose therapy followed by autologous stem cell transplan-
tation (ASCT), they may benefi t from a salvage ASCT. Some 
authors also consider that in young patients in fi rst chemo-
sensitive relapse, allogeneic stem cell transplantation should 
systematically considered. Finally, many new drugs are or will 
soon be available, such as the proteasome inhibitors carfi lzo-
mib and MLN9708, the third-in-class IMiD pomalidomide 
or other classes of agents such as monoclonal antibodies 
anti-CS1 (elotuzumab) or anti-CD38 (daratumumab), heat 
shock protein (HSP) inhibitors, histone deacetylase inhibitors 
(HDACi), or inhibitors of the PI3K/AKT/mTOR. Th e best 
way to make progress is to enrol patients into clinical trials. 
Th e talk will focus on the most recent data regarding new 
drugs, combinations therapies, salvage transplantation and 
ongoing clinical trials in the relapse setting.

2

S1-3
Primary Refractory or Multiply-relapsed Multiple 
Myeloma: What are Our Options?
E. TERPOS
Department of Clinical Therapeutics, University of Athens 
School of Medicine, Greece

Patients with multiple myeloma (MM) who have received 
novel agents (thalidomide-, lenalidomide- and/or bortezo-
mib-based regimens) and their disease has relapsed or has be-
come refractory to these treatments present a particular chal-
lenge. Th ese patients can be treated with carfi lzomib or can 
be encouraged to participate in a clinical trial of novel experi-
mental agents, such as pomalidomide, monoclonal antibodies 
(daratumumab, elotuzumab), bendamustine etc. Carfi lzomib 
has been approved by FDA in July 2012 based on the results 
of a phase IIb trial, which enrolled 266 MM patients who had 
been exposed to both bortezomib and an IMiD and who were 
relapsed and refractory to their most recent line of therapy. 
Carfi lzomib was administered on days 1, 2, 8, 9, 15, and 16 
of 28-day cycles (20 mg/m2 in cycle 1; 27 mg/m2 in cycles 
2-12). Th e response rate was 23.7% (37% at least MR). Th e 
median time-to-response was <2 months and the response 
duration was 7.8 months. Th e median TTP was 3.9 months, 
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and the OS was 15.6 months. Carfi lzomib showed very low 
rates of peripheral neuropathy. Pomalidomide is a novel IMiD 
which showed a response rate of 21% in 38 patients who had 
received both bortezomib and lenalidomide and 63% of them 
were refractory to both drugs. Median duration of response, 
PFS and OS were 4.6, 4.6, and 18.3 months, respectively. In 
a phase 3 study in 455 patients, PFS and OS was signifi cant-
ly longer with pomalidomide+low dose dexamethasone vs. 
high dose dexamethasone alone (median 15.7 vs. 8.0 weeks; 
p<0.001 and median not reached vs. 34 weeks; p<0.001, re-
spectively).

3

S1-4
Tailoring Multiple Myeloma Therapy for Special 
Populations
A. PALUMBO
Myeloma Unit, Division of Hematology, University of Torino, 
Italy

Combination therapies with alkylating agents or cortico-
steroids plus either thalidomide, lenalidomide or bortezomib 
are suggested in patients with multiple myeloma (MM) in-
eligible for transplantation. Recently, maintenance therapy 
with lenalidomide or bortezomib-thalidomide improved 
progression-free survival of approximately one year, but lon-
ger follow-up is needed to assess the eff ect on overall survival. 
Second generation proteasome inhibitors, such as carfi lzomib 
and MLN9708, and the monoclonal IgG1 antibody elotu-
zumab are currently under investigation and will soon in-
crease the treatment options for MM.

In MM patients over 75 years of age, or in younger pa-
tients with heart, lung, liver, or renal dysfunctions, or in those 
needing help for household and personal care, lower doses 
of standard regimens or the use of two-drug regimens may 
prevent toxicities leading to treatment interruption. Specifi c 
therapeutic options associated with a good tolerability pro-
fi le will be discussed for the treatment of MM patients with 
special conditions such as advanced age, renal insuffi  ciency, 
peripheral neuropathy, or myelosuppression.

4

S2
Genomics

S2-1
Discovering the Underlying Genetics of Multiple 
Myeloma Through Whole Genome Sequencing 
Approaches
J. KEATS,1 J. CARPTEN1 
1Integrated Cancer Genomics, Translational Genomics 
Research Institute, United States

Multiple Myeloma is a pathological description of a dis-
ease characterized by the accumulation of plasma cells in the 
bone marrow. Early genetic studies using metaphase cytoge-
netics identifi ed two distinct groups of patients, hyperdiploid 
and non-hyperdiploid, defi ned by their modal chromosome 
counts. Subsequent studies using gene expression profi ling 
microarrays have consistently identifi ed 7-10 distinct bio-
logical subgroups, the majority of which are linked to specifi c 
immunoglogulin translocations. Th ese results highlight that 
there are many distinct subtypes of multiple myeloma each 
with distinct genetic defects. Th e recent advances in next gen-
eration sequencing can now identify nearly all genetics events 
existing in an individual tumor. Initial studies have focused 
on whole genome sequencing or exome sequencing and iden-
tifi ed both known mutations (TP53, NRAS, KRAS) but also 
novel mutations (FAM46C and DIS3). Moreover, the identi-
fi cation of recurrent BRAF mutations and the availability of 
targeted BRAF inhibitors provided an opportunity to trans-
late research fi ndings into clinical practice. We will present 
results from the multiple myeloma genomics initiative using 
paired whole genome and transcriptome sequencing on 84 
patient samples and 68 cell lines. Th e combination of DNA 
and RNA based sequencing approaches has improved our 
ability to identify biologically relevant alterations within each 
sample.

5

S2-2
Copy Number Alteration
S. MINVIELLE
Cancer Research Center Nantes-Angers, INSERM U892/ 
CNRS 6299/ University of Nantes, France

Multiple myeloma (MM) is characterized by a wide vari-
ety of chromosomal abnormalities. As the technologies for 
DNA profi ling based on high-resolution single nucleotide 
polymorphism arrays improve, the catalogue of chromosomal 
abnormalities grows and leads to an increase and non biased 
appreciation for the complexity of DNA rearrangements that 
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occur in MM cells and their prognostic impact . Recurrent 
copy number alterations (CNAs) range from narrow focal al-
terations, such as 14q32.32 homozygous deletion region tar-
geting NF-kB pathway component, TRAF3 to chromosome 
arm and whole-chromosome alterations, including gain of 1q, 
loss of 12p, loss of 16p, gain of chromosomes 5, 9 and 15 
and loss of chromosome 13. Low incidence of catastrophic 
event termed chromothripsis whereby tens of chromosomal 
abnormalities confi ned in one or two chromosomes are ac-
quired in a single cellular crisis. CNAs including amplifi ca-
tion of positive NF-kB regulator CD40 and biallelic deletions 
of negative NF-kB regulators: TRAF3, cIAP1/2, CYLD when 
combined dysregulate NF-kB signaling in more than 15% of 
the MM patients. Comparisons of CNAs at diagnosis and re-
lapse indicate that intrinsic genomic instability of myeloma 
cells increases with progression and strongly support the con-
cept of a Darwinian model of clonal evolution in the context 
of MM progression. Genome-wide compilation of CNAs at 
diff erent stages of the disease reveals new and detailed facet of 
genomic landscape of MM cells and has implications in our 
understanding of relapse mechanisms and in the therapeutic 
strategies.

6

S2-3
Gene Expression Pro  ling - Arrival in Clinical 
Routine
D. HOSE,1 A. SECKINGER,1 T. MEISSNER,1 
U. BERTSCH,1 B. KLEIN,2 H. GOLDSCHMIDT1 
1Medizinische Klinik V, Universitaetsklinikum Heidelberg, 
Germany; 2CHU Montpellier, Institute for Research in 
Biotherapy, Montpellier, France

BACKGROUND. Gene expression profi ling (GEP) using 
DNA-microarrays, performed on purifi ed myeloma cells, al-
lows simultaneously assessing the expression of (almost) all 
genes. QUESTIONS. 1) Should and 2) can GEP be used in 
the clinical routine? For the latter, GEP needs to be i) possible 
in the majority of pts. (～80%), ii) reported in a timely fash-
ion to draw a clinical decision, iii) understandable by clini-
cians, iv) integrated with prognostic information from other 
sources (e.g. iFISH), at v) rational costs. RESULTS. ad 1) 
GEP allows: i) risk stratifi cation by scores basically summing 
over genes associated with adverse prognosis or genes associ-
ated with survival (e.g. ARKA), ii) classifi cation of myeloma 
into subentities, iii) assessing surrogates of biological variables 
with potential prognostic impact, and iv) therapeutic targets. 
ad 2) In our GMMG-MM5 trial (EudraCT 2010-019173-
16) recruiting 504 pts. between Aug 2010 and Oct 2012, i) 
CD138-purifi cation was performed for 471 pts. (93%). Of 
these, GEP could be done in 83% (78% of all pts.). GEP was 
not possible due to no (7%), or not enough material (7%), 

or quality issues (9%). ii) GEP data can be reported within 
4-6 weeks using iii) our non-commercial GEP-R (http://
code.google.com/p/gep-r), which iv) integrates prognostic 
information (metascore). v) In academia, GEP costs about 
800USD, comparable to iFISH and 1/10 of monthly treat-
ment cost with novel agents. CONCLUSION. GEP can and 
should be performed and reported in clinical routine in >80% 
of patients within 4-6 weeks.

7

S2-4
Alternate Splicing a Frequent Event with Clinical 
Impact Myeloma
N. MUNSHI,1,2 A. SPERLING,1 W. SONG,1 C. LI,1 
F. MAGRANGEAS,3 K. ANDERSON,1 
H. AVET-LOISEAU,4 S. MINVIELLE3 
1Dana-Farber Cancer Institute Boston, MA, United States,; 
2Boston VA Healthcare System, Harvard Medical School, 
Boston, MA.; 3Centre Hospitalier Universitaire de Nantes, 
Laboratoire d’Hematologie, Nantes,; 4University Hospital; and 
CRCT, INSERM U1037, Toulouse, France.

Alternate splicing is an important post translational change 
that alters specifi city of gene function. Alternative splicing 
is observed in 92-94% of all human genes and it produces 
multiple protein isoforms. Eighty fi ve % of genes have mi-
nor isoform frequency of 15% or more. Frequency of isoform 
vary between tissues providing specifi c function. Th e proteins 
translated from alternately spliced form may have related, 
distinct or even opposing functions thus providing a wider 
transcriptome profi le from limited number of genes. Misreg-
ulation of alternative splicing has been implicated in num-
ber of disease processes including cancer. We have analyzed 
alternate splicing in myeloma using both massively parallel 
RNA sequencing and high throughput exon array analysis. 
Th ese transcriptomic analyses not only provides information 
on expression levels for genes, but provides information on 
presence or absence of each exon and identify recurrent alter-
nately spliced genes and proportion of each isoform relative 
to each other. Using these analysis we have identifi ed 1) Base-
line frequency of alternate splicing in myeloma; 2) Identifi ed 
changes in splicing pattern following interaction of MM cells 
with growth stimulating cytokine; 3) Identifi ed splicing fac-
tors and their implications; 4) Confi rmed that splicing pat-
tern may change over time associated with change in pheno-
type or growth characteristics of myeloma cells; and fi nally 
5) Evaluated prognostic implication of splicing in myeloma. 
In regards to the last point we conducted a study in series of 
170 newly-diagnosed patients with multiple myeloma treated 
homogeneously in tandem transplantation. RNA isolated 
from CD138 purifi ed MM cells collected at the time of di-
agnosis were analyzed using the GeneChip Human Exon 1.0 
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ST Arrays. Following normalization by gene-level expression 
values across samples, diff erentially expressed exons between 
two sample groups were identifi ed. Th ese exons are candidates 
for alternatively splicing events. We observed over 100 genes 
with alternate splicing in myeloma with frequency in more 
than 20% patients. Eighty fi ve alternately spliced genes were 
identifi ed with infl uence on overall survival between groups 
divided by less than or more than 48 month survival. Forty-
nine genes within this group had the most infl uence on over-
all survival. Number of spliced variants were shared between 
both survival groups and group of genes identifi ed to drive re-
sponse suggesting their biological and functional signifi cance. 
Further validation of these alternate splicing is under investi-
gation. Th ese investigation highlights signifi cant frequency of 
alternate splicing and points to the need for evaluation of not 
only the expression level of genes but also post translational 
modifi cations. Th e genes identifi ed are important target for 
therapy as well as possible immune modulation. 

8

S2-5
microRNA in the Biology of Multiple Myeloma
I. GHOBRIAL
Dana Farber Cancer Institute Boston, MA, United States

microRNAs (miRNAs) are non coding RNAs that lead 
to post-translational regulation of gene expression. Th ey are 
increasingly recognized as signifi cant players in oncogenesis 
and tumor biology impacting broad pathways of prolifera-
tion, diff erentiation, apoptosis, metastasis, and cell survival. 
Recent studies have found abnormal expression of miRNAs 
in multiple myeloma (MM). Currently, the precise role of 
these miRNAs in the biology of MM is continuously being 
elucidated. Several studies have shown their role in plasma cell 
proliferation, survival, homing, or in MM cell interactions 
with the bone marrow microenvironment. Studies focusing 
on subsets of MM including precursor disease (monoclonal 
gammopathy of undetermined signifi cance (MGUS) have 
also identifi ed diff erential expression of miRNAs in these pa-
tient populations suggesting a role in the progression of this 
disease. miRNA profi les can discriminate molecular subtypes 
of MM that are defi ned based on gene expression profi ling 
(GEP) and cytogenetic abnormalities, demonstrating the po-
tential diagnostic/prognostic utility of miRNA profi ling for 
subclassifi cation of MM. miRNAs are also diff erentially ex-
pressed in bone marrow stromal cells and their contribution 
to myeloma progression and dissemination has been recently 
elucidated through transfer of exosomes between microenvi-
ronmental cells and tumor cells. Circulating miRNAs have 
also been shown to play a critical role in the prognostic classi-
fi cation of patients as well as their potential role in modulating 
the distant microenvironment allowing further dissemination 

of tumor cells. Regulation of miRNAs, through methylation 
and histone methyltransferase (MMSET) has been suggested, 
although further studies into the mechanisms of regulation 
of miRNAs are needed. Finally, since miRNAs can act either 
as oncomiRs or tumor suppressors, the potential of target-
ing miRNAs as a novel therapeutic approach for myeloma is 
being examined. In summary, miRNA play a crucial role in 
the biology of MM and may prove to be promising factorsin 
the prognosis and future therapeutic interventions of patients 
with MM. 

9
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S3
Plasma Cell Biology 1

S3-1
Population(s) of Myeloma Cells with Stem 
Cell-Like Features: Pathophysiological and 
Therapeutic Implications
C. S. MITSIADES
Dana-Farber Cancer Institute, Harvard Medical School, 
Boston, MA, United States

Cancer cells with stem cell-like features are viewed in many 
neoplasias as reservoirs of resistance to agents with potent 
activity against the bulk of the tumor. In multiple myeloma 
(MM), however, the precise molecular phenotype and clo-
notypic architecture of tumor cells with stem cell-like fea-
tures remains to be fully elucidated. Th is presentation will 
review the molecular and functional characteristics of MM 
cell populations enriched in putative stem-cell like cells (e.g. 
clonotypic B or pre-plasma cells; side population (SP) cells). 
Emphasis will be placed on data indicating that cell surface 
markers (e.g. CD20, CD27 or CD138) may be insuffi  cient 
to determine whether a given MM cell population exhibits 
stem cell features, because the intra-patient heterogeneity or 
plasticity over time in expression of these markers may sig-
nifi cantly limit their correlation with the molecular networks 
which actually regulate "stemness"/self renewal properties of 
MM cells. Th e presentation will also address the impact of the 
bone marrow (BM) microenvironment on drug resistance of 
stem cell-like MM cells; the challenges associated with clini-
cal development of candidate therapies targeting stem cell-
like MM cells; the importance of targeting therapeutically 
both stem cell-like and bulk MM cell populations in the BM 
milieu; and how rational design of such dual targeting can be 
facilitated by recently developed preclinical in vitro (e.g. com-
partment specifi c bioluminescence imaging (CS-BLI)-based 
co-culture systems) and in vivo (humanized BM models in 
immunocompromised mice) models.

10

S3-2
Extramedullary Spread in Multiple Myeloma
J. BLADE,1 C. FERNANDEZ DE LARREA,1 
L. ROSINOL1 
1Amyloidosis and Myeloma Unit, Hospital Clinic de Barcelona, 
Spain

Although multiple myeloma (MM) typically remains con-
fi ned to bone marrow (BM) due to the strong dependence 
of malignant plasma cells on the BM microenvironment, a 

number of patients develop extramedullary disease (EMD), 
However, little data on the biology of EMD is available. Th e 
incidence of EMD in newly diagnosed patients ranges from 
7% to 18% and can have two origins: direct extension from 
skeletal tumors or hematogenous spread. Possible mecha-
nisms of EM spread in MM are: 1) decreased expression of 
adhesion molecules, particularly VLA-4 and CD44 as well 
as loss of CD56, 2) low expression of chemokine receptors, 
such as CCR1, CCR2, or downregulation of CXCR4 and 
its ligand SDF-1alpha, that are critically linked to the bone 
marrow homing of myeloma cells, 3) downregulation of P-
selectin or tetraspanin expression and 4) increased angiogen-
esis. Key questions for future research are: 1) what are the 
mechanisms involved in hematogenous myeloma spread?, 2) 
do these mechanisms diff er from those involved in direct ex-
tension from bone?, 3) which are the mechanisms of myeloma 
cell growth and cell survival at extramedullary sites. 4) what is 
the molecular genetic status of the malignant clone, including 
GEP and epigenetics, and particularly, drugs sensitivity and 
resistance?, and fi nally, 5) could genomic studies identify MM 
with extramedullary potential?. In the regard, it has recently 
been shown that EMD is more prevalent in genomically de-
fi ned high-risk myeloma and that GEP studies may identify 
EMD-unique genes potentially helpful for development of 
targeted agents.

11

S3-3
Single Nucleotide Variants; Insights into the 
Pathogenesis and Outcome of Myeloma
G. MORGAN
ICR London, United Kingdom 

In this presentation I will focus on the insights into the 
pathogenesis and outcome of myeloma that have been gained 
by the study of both inherited and acquired sequence variants. 
We have focussed on the use of sequence analysis from cases of 
myeloma entered into large clinical studies, which can be used 
to understand what causes myeloma as well as what impacts 
clinical outcome. 

Insights into the causes of myeloma come from two main 
approaches. Th e fi rst of these approaches is the study of SNVs 
in large case control comparisons. Th e second is the charac-
terisation of the chromosomal translocations that characterise 
myelomaat a sequence level. Using the fi rst approach in col-
laboration with the GMMG we have described a number of 
genes in which inherited variation increases the risk of de-
veloping myeloma. Taken together these genes focus atten-
tion on the deregulation of specifi c pathways predisposing to 
myeloma. In the second approach we describe evidence for 
the involvement of VDJ recombination abnormalities as well 
as abnormal CSR events in myeloma aetiology that may sug-
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gest that events at the B precursor cell level could impact the 
development of myeloma, prior to passing through a germinal 
centre reaction.

Insights into clinical outcome can come from studying in-
herited variation and their impact on both side eff ects and 
survival end points. Initial studies used candidate gene ap-
proaches but these are no longer tenable with global GWAS 
analysis being the most appropriate methodology. We have 
generated data with this approach looking at neuropathy, 
VTE, bone disease and PFS/OS. Further insights into clinical 
outcome come from the study of “tumour acquired” vari-
ants. We have used massively parallel sequencing to study pre-
senting samples and paired SMM/MM samples with the aim 
of developing predictive diagnostics and personalised medi-
cine. Th ese analyses signifi cantly add to prior FISH based 
analyses and can lead to the development of targeted treat-
ment strategies. We have identifi ed the mutation spectrum of 
presenting mutations in myeloma and have used this as a tool 
to study the impact of intraclonal heterogeneity on targeted 
and standard treatments.

12

S3-4
Clonal Dynamics in Multiple Myeloma
L. M. PILARSKI
Department of Oncology, University of Alberta and Cross 
cancer institute Edmonton, AB T6G1Z2, Canada

Multiple myeloma (MM) has recently been shown to con-
sist of multiple clones withintra-clonal heterogeneity (sharing 
the same IgH VDJ gene rearrangement) or inter-clonal het-
erogeneity (clones with distinct IgH VDJ sequences). Clonal 
dominance occurs when a dominant clone dampens expan-
sion of subservient clones. If/when clonal dominance weak-
ens, subservient clones or subclonescan expand and perhaps 
achieve dominance of their own. Such dominance may be 
stable or transient. Th e dynamics of dominant and subservi-
ent clones has a potentially signifi cant impact on the disease 
process and may contribute to second B lineage malignan-
cies in MM. Inter-clonal heterogeneity arises in a signifi cant 
subset of MM patients, defi ned as the presence of unrelated 
clones coexisting with the dominant MM clone, suggesting 
escape from clonal dominance. Th ey are present in blood and 
BM at frequencies that considerably exceedthose of antigen-
stimulated normal clones, persist during treatment and can be 
dormant in the repertoire long before extended clonal expan-
sion occurs. Interpretations of clonal dynamic s must distin-
guish between inter- and intra-clonal heterogeneity through 
molecular signatures that defi nitively confi rm clonal identi-
ties and relationships. Some genomic changes, e.g. mutations 
and copy number abnormalities, may arise prior toB-lineage 
commitment and transformation events that lead to MM. We 

speculate that MM biology or treatment may at some point 
in the disease weaken MM clonal dominance and allow exten-
sive expansion of related or unrelated B cell clones. 

13

S3-5
Ras Mutations and Multiple Myeloma
R. FONSECA
Mayo Clinic in Arizona, Scottsdale AZ.

Activating RAS mutations are the most common mutation-
al event in myeloma.  Th ese mutations are thought to be key 
in the pathogenesis of the disease.  Activating mutations of 
RAS are believed to originate at the time of progression from 
the monoclonal gammopathy of undetermined signifi cance 
(MGUS, and perhaps smoldering myeloma) to active dis-
ease.  While these mutations are likely clonal, recent reports 
using next generation sequencing suggest a subclonal nature 
of the mutations, with them being present in subpopulations 
of cells, thus raising the specter that mutations may increase 
in prevalence in later stages of the disease.  RASmutations are 
more frequently observed in patients with cyclin D1 upregu-
lation, notably in patients with t(11;14)(q13;q32) and also 
in hyperdiploid disease.  Traditionally RASmutations were 
believed to be associated with a more adverse outcome, but 
only KRASmutations are associated with inferior survival.  
Murine models have convincingly shown the combined eff ect 
of RAS mutants and other oncogenes in late B cell neoplasms.  
Th is may mean the NRAS mutations are more associated with 
disease pathogenesis, while KRAS mutations are more likely 
to be progression events. Notably HRAS mutations are not 
described in myeloma or related conditions.  Very few stud-
ies have addressed the role of RAS mutations with disease 
progression salvo those that have compared MGUS to my-
eloma.  Additional studies are needed to better understand 
ras mutations and disease progression into relapse and extra-
medullary disease, although a recent study of primary plasma 
cell leukemia did not identify in high frequency.  Given the 
frequency of mutational events of RAS, targeting this elusive 
gene remains a viable target in the development of new thera-
pies for the disease.

14
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S4
Myeloma Bone Disease

S4-1
Overview of the Pathophysiology of MBD and 
Acquired Genetic Events. 
G. D. ROODMAN
Dept. of Medicine, Indiana University School of Medicine and 
Veterans Administration Medical Center, Indianapolis, IN. 
United States

Myeloma bone disease (MMBD) results in severe bone 
pain, pathologic fractures, hypercalcemia, and a markedly de-
creased quality of life. Osteoclast (OCL) activity is gretly in-
creased in MM while osteoblast (OBL) activity is suppressed. 
MM cells produce or induce multiple osteoclastogenic factors 
in the bone marrow microenvironment that increase OCL ac-
tivity including RANKL, MIP-1α, TNF-α, IL-3, annexin 
II, and IL-6. Interestingly, several of these factors also sup-
press OBL formation and / or support MM cells directly, in-
dicating that they play multiple roles in MMBD. In addition, 
adhesive interactions between MM cells and marrow stromal 
cells augment the bone destructive process. Further, MM cells 
and marrow stromal cells are hyper-responsive to Vitamin D, 
which increases bone destruction and tumor growth at very 
low levels of Vitamin D.

An important feature of myeloma bone disease is that the 
lytic lesions do not heal even when the patients are in pro-
longed remission, suggesting that bone repair does not occur 
at previous sites of bone destruction in MM patient. A num-
ber of inhibitors of OBL diff erentiation have been identifi ed 
in MM that are produced by MM cells or cells in the marrow 
microenvironment and include TNF-α, MIP-1α, IL-3, Ac-
tivin A, DKK1, sclerostin, GFI-1, TGFβ, HGF and IL-7. 
Current eff orts targeting these OBL inhibitors could lead to 
development of several anabolic agents that may reverse the 
loss of skeletal integrity in MM patients. With the enhanced 
median survival of MM patients with the advent of new anti-
MM therapies, managing MMBD and its complications will 
be evermore important for MM patients. 

15

S4-2
Partnership between Multiple Myeloma 
Cells and Bone Marrow Stromal Cells in the 
Pathophysiology of Bone Destruction
T. YONEDA
Hematology/Oncology, Indiana University School of Medicine, 
United States

Multiple myeloma (MM) is a B-cell malignancy that se-
lectively colonizes bone marrow (BM) and causes devastating 
bone destruction. BM is fertile for MM due to continuous 
supply of bone-stored growth factors by osteoclastic bone re-
sorption. Moreover, BM stromal cells nourish MM to home, 
proliferate and survive in BM via cell-cell interactions that are 
mediated by cell adhesion molecules (CAMs) in the unique 
microenvironment called niche. Identifi cation of CAM ex-
pressed in MM and BM stromal cells and determination of 
functional interactions between these CAMs are important to 
better understand the pathophysiology of MM bone disease. 
We established the mouse MM cell line 5TGM1 that express-
es α4β1 integrin. Co-culture of 5TGM1 and BM cells in-
duced osteoclastogenesis, which was blocked by the antibody 
to α4 integrin or VCAM1. Mice inoculated with 5TGM1 
cells developed MM accompanied with profound osteoclastic 
bone destruction. Anti-α4 integrin antibody signifi cantly in-
hibited the development of MM and bone destruction, lead-
ing to improved survival of MM-bearing mice. Of note, com-
bination of anti-α4 integrin antibody and suboptimal dose of 
melphalan signifi cantly prolonged survival compared to each 
agent alone. In conclusion, our results suggest the cell-cell 
contact between MM and BM stromal cells via α4 integrin or 
VCAM1 is critical to the pathophysiology of MM and associ-
ated bone disease. Th e contact may be also involved in MM 
chemo-resistance. Disruption of the cell-cell contact in BM 
niche may represent a specifi c therapeutic strategy for MM.

16

S4-3
Bench Work for the Targeted Therapy to the 
Microenvironment of MBD
M. ABE
Department of Medicine and Bioregulatory Sciences, 
University of Tokushima Graduate School of Medicine, Japan

Bone provides a unique microenvironment for myeloma 
cell growth and survival, including niches to foster clonogenic 
myeloma cells. Myeloma cells alter the microenvironment in 
bone where they colonize, which in turn favors tumor growth 
and survival, thereby forming a vicious cycle between tumor 
progression and bone destruction. Myeloma cells stimulate 
bone resorption by enhancing osteoclastogenesis, while sup-
pressing bone formation. Multiple factors over-produced 
from myeloma cells and/or bone lesions act together to devel-
op extensive bone destruction in myeloma. Th ey include sol-
uble Wnt inhibitors such as DKK1, sFRPs and sclerostin, the 
TGF family cytokines activin A and TGF-beta, TNF-alpha, 
IL-3, IL-7, and HGF to suppress osteoblastic diff erentiation 
from bone marrow stromal cells. Th e immature bone marrow 
stromal cells defl ect and stimulate monocyte diff erentiation 
into mature osteoclasts. MIP-1alpha and RANK ligand play 
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a major role in the osteoclastogenesis enhanced in myeloma. 
In contrast to the numerousness of extracellular factors, rela-
tively limited numbers of intracellular signalling mediators, 
including NF-kappaB, p38MAPK, Akt, the adaptor protein 
p62, and the serine/threonine kinase Pim-2, have been dem-
onstrated to be activated in both myeloma cells and their 
surrounding environmental cells and predominantly regulate 
the pathological bone metabolism and tumor growth in my-
eloma. Further elucidation of the molecular mechanisms of 
tumor-bone interactions will provide us with new approaches 
that have a real impact on both bone disease and tumor pro-
gression.

17

S4-4
The Role of Imaging and Bone Markers in the 
Evaluation of Bone Disease in Multiple Myeloma
E. TERPOS,1 E. KASTRITIS,1 M. A. DIMOPOULOS1 
1Department of Clinical Therapeutics, University of Athens 
School of Medicine, Greece

Osteolytic disease is a major complication of multiple my-
eloma (MM) which may lead to devastating skeletal related 
events (SREs). Conventional radiography remains the gold 
standard for the evaluation of bone disease in MM. However, 
whole body MRI is recommended in patients with normal 
conventional radiography and should be performed as part of 
staging in all patients with a solitary plasmacytoma of bone. 
MRI is also of prognostic signifi cance for patients with as-
ymptomatic MM. Urgent MRI is the diagnostic procedure 
of choice to rule out cord compression. PET/CT can provide 
useful prognostic information and may be used for the better 
defi nition of complete response to treatment. Th e incorpora-
tion of abnormal MRI or PET/CT fi ndings into the defi ni-
tion of symptomatic myeloma needs to be clarifi ed. Th e al-
terations of bone metabolism in MM patients can be detected 
by measuring biochemical markers of bone turnover, such as 
the resorption markers N- or C-telopeptide of collagen type 
1 (NTX and CTX or ICTP, respectively) and the formation 
markers bone-specifi c alkaline phosphatase and osteocalcin. 
Urinary NTX, serum CTX and serum ICTP are elevated in 
myeloma patients with osteolytic lesions and correlate with 
the extent of bone disease, advanced MM stage, increased risk 
for SREs and overall survival. Bone markers have also been 
used for the early detection of myeloma progression to bone. 
Th e value of the measurement of novel regulators of osteo-
clast or osteoblast function (sRANKL, osteoprotegerin, dick-
kopf-1, sclerostin, activin-A, periostin and others) is under 
investigation.

18

S4-5
Novel Agents to Treat Myeloma Bone Disease
N. RAJE,1 L. SANTO,1 S. VALLET,1 H. EDA1 
1Massachusetts General Hospital, United States

New insights into the biology of myeloma bone disease 
have provided important targets currently either in preclini-
cal or clinical testing. Th e osteoclast (OC) compartment has 
always been an important target and to date bisphosphonates 
have remained the gold standard of myeloma bone disease 
treatment. Denosumab, a reversible inhibitor of RANKL is 
undergoing phase III clinical testing as an alternative strat-
egy to bisphosphonates. More recently targets such as MIP 1 
alpha and Bruton’s tyrosine kinase (BTK) have been iden-
tifi ed to play a critical role in targeting the OC and their in-
hibitors have been tested in preclinical models. Targeting the 
osteoblast (OB) compartment is an alternative and exciting 
strategy. To this end, the identifi cation of DKK1 as an inhibi-
tor of OB formation has led to the development and testing 
of anti-DKK1 strategies such as BHQ880. Other targets such 
as Activin A are being studied in the clinic with the use of 
antibodies such as ACE011. Newer targets such as sclerostin 
are under investigation. All of these novel agents have the po-
tential of not only treating myeloma bone disease but impor-
tantly indirectly impacting the tumor. Importantly, some of 
the newer anti-myeloma agents such as proteasome inhibitors 
like Carfi lzomib and MLN 9708 and HDAC inhibitors such 
as ACY 1215 have profound bone eff ects. Th ese exciting op-
tions will be discussed during this session.

19

S4-6
Updated Recommendation of Bisphosphonate 
Treatment Including Prevention and 
Management of Osteonecrosis of the Jaw (ONJ)
M. A. DIMOPOULOS,1 E. KASTRITIS,1 E. TERPOS1 
1Department of Clinical Therapeutics, University of Athens 
School of Medicine, Alexandra Hospital, Greece

Bisphosphonates (BPs) are recommended in all myeloma 
(MM) patients requiring frontline therapy, irrespective of the 
presence of bone disease at diagnosis, assessed by conventional 
radiography. Zoledronic acid (ZOL) is associated with im-
proved survival of newly diagnosed patients and reduces SREs 
over clodronate (CLO). Th is advantage is sustained in pa-
tients who receive ZOL for >2 years. Th erefore, ZOL should 
be given continuously with the possible exception of patients 
who have achieved CR, for whom there are no data regarding 
ZOL survival benefi t. For pamidronate (PAM), there are no 
data for survival advantage in newly diagnosed patients and 
thus it can be given up to 2 years and then at the physician 
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discretion. PAM and ZOL are not recommended for patients 
with CrCl <30 mL/min, while CLO can be safely given in 
patients with a CrCl >12 ml/min. BPs should be discontinued 
in patients with renal problems until CrCl returns to within 
10% of baseline values. ZOL is associated with a higher rate of 
ONJ than other BPs; the cumulative dose and the treatment 
duration are established risk factors for ONJ. Th e implemen-
tation of appropriate preventive measures greatly reduced the 
incidence of ONJ. BPs should be stopped if a patient devel-
ops ONJ. Clinical evidence supports restarting BP therapy 
after ONJ healing in patients with active bone disease. Fur-
thermore, it appears that patients who developed ONJ after 
dental procedures are less likely to have recurrence or non-
healing lesions after BP re-initiation following ONJ healing 
compared to patients who developed spontaneous ONJ.

20

S5
Plasma Cell Dyscrasias: 
POEMS, AL Amyloidosis, and 
Waldenstrom’s Macroglobulinemia

S5-1
Designing, Monitoring, Modeling and 
Individualizing Myeloma Virotherapy Protocols 
II: MV-NIS.
A. DISPENZIERI,1 M. LACY,1 C. TONG,1 M. GERTZ,1 
F. BUADI,1 D. DINGLI,1 M. FEDERSPIEL,1 
K. W. PENG,1 S. RUSSELL1 
1Division of Hematology, Mayo Clinic, Rochester, United States

Oncolytic measles viruses are highly pleomorphic, approxi-
mately spherical particles with diameters of 100-300 nM. 
Th ey extravasate from leaky tumor neovessels and propagate 
selectively in myeloma cells which express very high lev-
els of CD46, the primary virus receptor. Infection spreads 
from infected cells to contacting cells. Based on its effi  cacy 
in myeloma xenograft models, MV-NIS, a recombinant on-
colytic measles virus encoding the thyroidal sodium iodide 
symporter (NIS) was advanced to phase I clinical testing as 
intravenous therapy for patients with advanced treatment-
refractory myeloma. Th e starting dose was 106 TCID50 (with 
or without cyclophosphamide) with one log dose increments 
(3 patients per dose cohort) to 1011 TCID50. 24 patients 
have been enrolled to date but the MTD has not yet been 
reached and evidence of antimyeloma activity was seen only 
at the 1010 TCID50 dose level. Correlative studies show that 
the virus propagates in patient tissues and is shed in urine 
and/or saliva, maximally on day 8 post-administration. An-
timeasles antibody titers are signifi cantly boosted by day 28 
post therapy, and in a few patients there is evidence from NIS 
imaging studies that the virus replicated selectively at sites of 
active tumor growth. We expect to see meaningful responses 
at the 1011 dose level, and have plans to further accentuate the 
response by co-administration of higher cyclophosphamide 
doses than we have used to date which will hopefully sup-
press the adaptive antiviral immune response, accelerate virus 
spread and pave the way for repeat virus dosing. 

21

S5-2
Autologous Stem Cell Transplantation for 
POEMS Syndrome
C. NAKASEKO
Department of Hematology, Chiba University Hospital, Chiba, 
Japan
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POEMS syndrome is a rare plasma cell disorder character-
ized by polyneuropathy, organomegaly, endocrinopathy, M-
protein, and skin changes associated with multiorgan involve-
ment and extremely high level of serum VEGF. Th e prognosis 
of the syndrome had been poor with steroids or chemothera-
py, however, in the past decade, high-dose melphalan followed 
by autologous stem cell transplantation (ASCT) dramatically 
improved the survival as well as patients’ performance status 
with signifi cant improvement of polyneuropathy and reduc-
tion of serum VEGF levels. However, patients with POEMS 
treated with ASCT experience higher rate of engraftment 
syndrome and regimen-related toxicity (RRT) than myeloma. 
Recently induction therapy with novel agents before ASCT 
has been introduced with successful reduction of RRT rate. 
In our institution, 23 POEMS syndrome cases with the me-
dian age of 52 (range, 34-64) have been treated with ASCT 
from 2004 to 2012. Fifteen patients (65.2%) received tha-
lidomide before ASCT. Nine patients presented poor PS of 
3 to 4 due to peripheral neuropathy. Improvement of clinical 
symptoms and reduction of VEGF were observed in 22 pa-
tients (95.6%). No transplant related death was observed. At 
median observational period of 51 months, 2y OS and PFS 
was 95.6% and 77.3%, and 5y OS and PFS was 64.6% and 
59.8%, respectively. Th ese data suggest that ASCT is an ef-
fective therapy for POEMS syndrome but certain number of 
patients experience late disease relapse. Th erefore, all patients 
should be followed carefully, and eff ective salvage strategies 
are required.

22

S5-3
Management of AL amyloidosis in 2013
G. MERLINI1,2

1Department of Molecular Medicine, University of Pavia, Italy
2Amyloidosis Research and Treatment Center, Foundation 
Scienti  c Institute Policlinico San Matteo and Department of 
Molecular Medicine, University of Pavia, Italy

AL amyloidosis has an incidence of approximately 10 per 
million person years and is caused by a usually small, indolent 
plasma cell clone synthesizing a misfolded monoclonal light 
chain that causes systemic proteotoxicity. Th e amyloidogenic 
clone represents a particularly early stage of monoclonal gam-
mopathy possibly more susceptible to chemotherapy. Early, 
accurate diagnosis is the key to eff ective therapy, and early 
"red-fl ags" should trigger the appropriate diagnostic pro-
cedures. Unequivocal identifi cation of the amyloidogenic 
protein may require mass spectrometry-based proteomic 
techniques that are now considered gold standard for amy-
loid typing. Prognosis is dominated by the extent of cardiac 
involvement, and cardiac biomarkers direct the choice of 
therapy. Treatment for AL amyloidosis is highly individual-

ized and close monitoring of clonal response and of cardiac 
response guides regimen changes and duration of therapy. 
Novel criteria for hematological and organ response are now 
available. Alkylator-based chemotherapy is eff ective in almost 
two thirds of patients. Risk-adapted stem cell transplant and 
consolidation with novel agents should be considered in se-
lected patients. Th e combinations of proteasome inhibitors 
with dexamethasone and alkylators (melphalan and cyclo-
phosphamide) show promising results and controlled stud-
ies are warranted. Th e role of IMiDs in maintenance therapy 
and in refractory/relapsed patients is being explored. Novel 
therapeutic approaches targeting amyloid deposits will be in-
tegrated with chemotherapy in the future.

23

S5-4
Biology of Waldenström Macroglobulinemia
I. GHOBRIAL
Dana Farber Cancer Institute, Boston, MA, United States

WaldenströmMacroglobulinemia fi rst described by Jan-
Waldenström in 1944 is a lymphoplasmacytic lymphoma 
characterized by the presence of an immunoglobulin M (IgM) 
monoclonal gammopathy in the blood and monoclonal small 
lymphocytes and lymphoplasmacytoid cells in the bone mar-
row. WM is a rare and indolent disease but remains incurable. 
Here, I will discuss the pathogenesis of WaldenströmMacro-
globulinemia and focus on novel treatment options that tar-
get pathways deregulated in this disease. Recent studies have 
helped us identify specifi c genetic mutations that are com-
monly seen in WM and may prove to be important therapeu-
tic targets in the future. I will discuss the role of epigenetics 
and the changes in the bone marrow microenvironment that 
are important in the pathogenesis of WM. Th e commonly 
used drugs will also be discussed with a focus on novel agents 
that are currently being used as single agents or in combina-
tions to treat WM. Finally, I will focus on some agents that 
may be promising in future clinical trials in WM. 

24

S5-5
Current and Emerging Treatment Options for 
Waldenstrom’s Macroglobulinemia
S. P. TREON
1Division of Hematology Malignancies, Dana Farber Cancer 
Institute, Boston, United States

Genetic factors play an important role in WM, with 25% 
of patients demonstrating familial predisposition. Th e pres-
ence of familial disease impacts treatment outcome, and pa-
tients with familial WM may benefi t with proteasome inhibi-
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tor based therapy. Asymptomatic patients should be observed. 
Patients with a disease related hemoglobin level <10g/L, plate-
let count<100x109/L, bulky adenopathy or organomegaly, 
symptomatic hyperviscosity, peripheral neuropathy, amyloi-
dosis, cryoglobulinemia, cold-agglutinin disease or evidence 
of disease transformation should be considered for therapy. 
Patients with anemia often demonstrate a functional iron de-
fi cient state due to high levels of hepcidin, and may benefi t 
with parenteral iron therapy. Among chemotherapy options, 
nucleoside analogues and oral alkylators should be avoided in 
younger patients due to increased risks of secondary malig-
nancies. Plasmapheresis should be considered for symptomat-
ic hyperviscosity, and as a prophylactic measure prior to ritux-
imab administration in patients with high IgM levels since 
rituximab often induces an IgM fl are. Cyclophosphamide, 
bendamustine or bortezomib based therapy in combination 
with steroids and rituximab can be considered as an appropri-
ate fi rst line treatment. Bortezomib in combination with ste-
roids and rituximab may be particularly benefi cial to patients 
with symptomatic hyperviscosity. Peripheral neuropathy is 
more prevalent in WM versus MM patients with bortezomib, 
and close monitoring and adoption of weekly administration 
can be considered. Carfi lzomib represents a novel neuropa-
thy sparing option for proteasome inhibitor based therapy 
in WM patients. In the salvage setting, the re-use or use of 
an alternative frontline regimen can be considered as well 
as everolimus, alemtuzumab and stem cell transplantation. 
Ibrutinib is a novel agent which blocks Bruton’s Tyrosine 
Kinase, which is triggered by the recently identifi ed MYD88 
L265P mutation in WM cells. High rates of responses, and 
improvements in anemia have been observed in an ongoing 
clinical trial in relapsed/refractory WM. Panobinostat is his-
tone deacetylase inhibitor with activity in relapsed/refractory 
WM. Novel response criteria have recently been developed 
for WM, but remain challenged by novel agents which often 
show discordance between serum IgM levels and underlying 
disease burden.

25

S6
New Imaging Techniques

S6-1
Usefulness of Newer Imaging Techniques as 
Predictor of Outcomes in MM-Comparison 
between PET/CT and MRI in Different Settings 
E. ZAMAGNI
Seragnoli Institute of Hematology, Bologna University School 
of Medicine, Bologna, Italy

Imaging plays an important role in the diagnosis and man-
agement of MM. Various techniques are currently available to 
assess bone disease, evaluate bone marrow plasma cell infi ltra-
tion, detect spinal cord and/or nerve root compression and 
reveal the presence of soft tissue masses. Moreover, newer im-
aging tools, such as magnetic resonance imaging (MRI) and 
positron emission tomography (PET) integrated with com-
puted tomography (PET/CT), have shown to be predictors 
of clinical outcomes in diff erent settings. In particular, whole 
body MRI appeared to predict the risk of early progression 
from asymptomatic or smouldering MM to symptomatic dis-
ease. Both PET/CT and MRI have proved reliable techniques 
for predicting the outcome at diagnosis in symptomatic MM, 
as well as at the early phases after treatment and at the end of 
the treatment program. In addition, PET/CT showed prog-
nostic signifi cance for the risk of progression or death even 
among patients achieving conventionally-defi ned CR, thus 
allowing one to identify subgroups of patients with diff erent 
depth of response and to refi ne the defi nition of CR. Inte-
grating these techniques into the work-up of newly diagnosed 
MM patients may improve disease management, contributing 
to the design of individualised patient therapies.

26

S6-2
Clinical Contribution of PET/CT in Myeloma: 
From a Point of View of Radiologist.
Y. NAKAMOTO
Department of Diagnostic Imaging and Nuclear Medicine, 
Graduate School of Medhicine, Kyoto University, Kyoto, Japan

Positron emission tomography / computed tomography 
(PET/CT) using 18F-fl uorodeoxyglucose (FDG) has been 
widely used in various cancers. It can yield much useful in-
formation for staging or restaging, since glucose metabolism 
is activated in many cancer cells. As for the plasma cell ma-
lignancy (PCM), including multiple myeloma, it has been 
reported that FDG-PET/CT is useful not only for detecting 
viable lesions, but for monitoring therapy response and pre-
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dicting patients’ prognosis. Th erefore, it is gradually increas-
ing to have an opportunity of PET/CT scanning before treat-
ment of PCM. However, FDG is not a cancer-specifi c agent. 
It also accumulates in some benign tumors, infl ammatory foci 
or normal organs, resulting in false positive or even negative 
fi ndings. We need to familiarize ourselves with many pit-falls 
in interpreting PET/CT images.

Th e PCM is characterized by excessive production of mono-
clonal immunoglobulin, which in most cases can be detected 
in serum and/or urine, it is reasonable to suppose that an ami-
no acid-based tracer might be useful in PCM. 11C-labelled 
methionine (MET) is a radiolabelled PET tracer, which can 
image hyper-metabolism of amino acid, and has been used 
for research purposes. However, clinical value of MET-PET 
for PCM has not been fully investigated. According to our 
preliminary data, MET-PET identifi ed more viable lesions of 
PCM than FDG-PET. We believe that MET-PET/CT might 
provide useful information for determining a therapeutic 
strategy especially when FDG-PET/CT results are equivocal 
or undeterminable.

27

S6-3
New PET/CT Imaging Techonology in 
Myelomology; Two Innovative PET/CTs to Detect 
Protein-synthesizing Cellular Aggregates 
(Amino Acid PET/CT) and DNA-synthesizing 
Cells (Thio-thymidine PET/CT)
A. MIWA,1 K. KUBOTA2

1dept. of advanced medicine and hemato-oncology, National 
Center for Global Health & Medicine(NCGM), 2div. of nuclear 
medicine, NCGM

FDG/PET has been used to evaluate myeloma tumor 
burden, and its usefulness to detect extramedullary disease 
(EMD) or plasmacytoma has been established. However, in 
some cases, FDG/PET sometimes failed to visualize EMD 
or myeloma cell nests. Taken this occasional false negativity 
of FDG/PET into consideration, the introduction of more 
sensitive or myeloma-specifi c PET must be investigated. In 
this article, we present two new PET technologies; amino-
acid PET and thio-thymidine PET. Th e amino-acid PET us-
ing radio-labelled methionine can detect protein-synthesizing 
cell nests, resulting in higher detection rate of myeloma cell 
nests or EMD due to high effi  ciency of incorporation of ra-
dio- labelled methionine into protein-synthesizing cells such 
as myeloma cells. Th io-thymidine PET is truly a new-comer 
which can detect the DNA-synthesizing cell nests because 
this compound can be incorporated into DNA synthesis. 
Formerly, a radio-labelled thymidine was used to visualize 
DNA-synthesizing cells. However, this method failed to vi-

sualize DNA-synthesizing cell nests due to rapid degradation 
by blood enzymes. On the contrary to naive thymidine, our 
manipulated thymidine, thio-thymidine cannot be rapidly 
degraded. When thio-thymidine PET was performed on the 
next day after methionine PET, we could measure SUVs of 
thio-thymidine PET in protein-synthesizing cell nests detect-
ed by methionine PET. Using this technology, DNA-synthesis 
in various EMDs could be calculated (‘ in vivo’ labelling 
index?). In this session, we present fi ndings of our PETs, es-
pecially higher visualizing effi  ciency of myeloma cell nests by 
amino-acid PET and visualization of DNA-synthesizing cell 
nests. In addition, positivity by methionine PET was detected 
in some cases with normal FLC patterns. Th e upstaging might 
be possible in PLUS staging when methionine PET will be 
used.

28
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S7
Minimal Residual Disease and 
Evaluation of Response: Updated 

S7-1
What is the Best Surrogate Marker for Long-
Term Survival in Multiple Myeloma, sCR, 
ICR,MCR or PET/CT?
A. ORFAO,1 B. PAIVA,2 M. B. VIDRIALES,2 
J. FLORES-MONTERO,1 M. A. MONTALBAN,3 
J. J. LAHUERTA,3 J. F. SAN MIGUEL2 
1Department of Medicine, University of Salamanca, 
Salamanca, Spain; 2Hematology Service, Hospital Universitario 
de Salamanca, Salamanca, Spain; 3Hematology Service, 
Hospital 12 de Octubre, Madrid, Spain

Important changes have been made in the treatment of 
multiple myeloma (MM), after the introduction of high-dose 
therapy regimens (HDT) followed by autologous stem cell 
transplantation (ASCT), and an increasingly high number of 
combinations of new drugs. With these treatment strategies, 
CR rates have progressively increased. Currently, a large body 
of evidence exists in the ASCT setting which shows a clear 
association between optimal response (eg. CR) and long-term 
outcome of MM. Th is has fostered the search for a more strin-
gent defi nition of CR (stringent CR; sCR), but also for new 
minimal residual disease (MRD) approaches. Such new MRD 
approaches have proven to be particularly informative in pa-
tients that attain conventional CR, in whom assessment of ei-
ther PCR- or fl ow-based MRD levels strongly correlates with 
the quality of response to HDT/ASCT and survival (PFS and 
OS). Th is also holds true in the non-transplant setting among 
older (>65y) patients treated with novel agents. Flow-MRD 
is less time-consuming and it has a higher applicability than 
PCR-MRD; however, it displays a lower sensitivity at MRD 
levels <10(-4). Moreover, fl ow-based MRD provides addi-
tional prognostic information in cases that achieve CR and 
sCR, fl ow-based MRD levels emerging as the strongest in-
dependent prognostic factor for PFS and OS in the ASCT 
setting. Despite this, preliminary data indicates that disease 
recurrence at extramedullary sites may go undetected by bone 
marrow-based MRD testing, pointing out a clear role of im-
aging techniques for early detection of extramedullary disease 
recurrence.
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S7-2
Experience from the MRC Myeloma IX Study
 J. A. CHILD,1 A. C. RAWSTRON,2 R. M. DE TUTE,2 
F. E. DAVIES,3 W. M. GREGORY,1 S. E. BELL,1 

A. J. SZUBERT,1 N. N. COY,1 M. T. DRAYSON,4 
S. FEYLER,5 F. M. ROSS,6 G. COOK,2 G. H. 
JACKSON,7 G. J. MORGAN,3 R. G. OWEN2 
1Clinical Trials Research Unit, University of Leeds, 
United Kingdom; 2HMDS Laboratory and Department 
of Haematology, St James’s University Hospital, Leeds, 
United Kingdom; 3Institute of Cancer Research, London, 
United Kingdom; 4University of Birmingham, Birmingham, 
United Kingdom; 5Calderdale and Hudders  eld NHS Trust, 
Hudders  eld, United Kingdom; 6Wessex Regional Genetics 
Laboratory, Salisbury, United Kingdom; 7University of 
Newcastle, Newcastle, United Kingdom

Patients were allocated to either an intensive pathway which 
included high dose melphalan (HDM) and autologous trans-
plant (ASCT) or a non-intensive pathway. In both there were 
randomizations to thalidomide (thal) or non-thal containing 
induction regimens and to no maintenance or thal mainte-
nance. Bone marrow samples were submitted centrally for 
multiparameter fl ow cytometry (MFC) at key time points 
to assess minimal residual disease (MRD). Post-induction, 
a signifi cantly higher proportion of patients treated with 
thal-containing regimens achieved MRD negativity. In in-
tensive pathway patients (n=397) MRD negativity at day 
100 post-ASCT was highly predictive of superior outcome: 
overall p<0.0001 for PFS and p=0.0183 for OS; p=0.014 and 
p=0.0003 for PFS in favourable and unfavourable cytogenetic 
groups respectively; p=0.0068 for PFS in patients achieving 
conventional immunofi xation negative CR. Th ere was no sta-
tistically signifi cant eff ect of MRD status after induction in 
the non-intensively treated group. Across all intensive path-
way patients investigated by MFC in maintenance (n=292), 
the shortest PFS was observed in MRD-positive patients who 
did not receive thal, the longest PFS in those who were MRD-
negative and had thal (p=0.0003); 28% of MRD-positive pa-
tients who were given thal became MRD-negative. With the 
introduction of intensive treatment it became clear that the 
achievement of CR was predictive of outcome. Th e more crit-
ical assessment of depth of responses, exemplifi ed by MRD by 
MFC, should be of importance in evaluating new therapy in 
induction, consolidation and maintenance.
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S8
PrIME Oncology Supported by 
Millennium: The Takeda Oncology 
Company - Sponsored Symposium

Can Multiple Myeloma Become a 
Chronic Disease in the Short-Term 
Future?

S8-1
Functional Oncogenomics: A Tool for 
Identi  cation and Validation of Targeted 
Therapies in MM.
W. J. CHNG
Depart of Haematology-Oncology, National Cancer Institute of 
Singapore, Singapore

With the completion of the human genome project and ad-
vent of microarray and sequencing technologies, we can now 
identify mutated or deregulated genes and pathways in can-
cers (oncogenome) with unparalleled depth and throughput. 
However from identifying these deregulated genes and path-
ways to eff ective therapeutics still requires a process of diff eren-
tiating what is functionally relevant to oncogenesis and identi-
fying what are ‘driver’ and ‘passenger’ mutations. Th is 
is where functional oncogenomics, a process where the func-
tional relevance of the oncogenome is elucidated, comes in. A 
logical approach incorporating functional genomics through 
targeted or unbiased approach would greatly facilitate this 
process to narrow down to the most promising candidates for 
therapeutic targeting. Th ese experimental strategies have been 
successfully applied to the identifi cation of new drug targets, 
new strategies to overcome resistance,rational new combina-
tions and new strategies to target‘Achilles heels’ that are 
not directly targetable in cells through synthetic lethality.For 
example, these approaches have already led to the discovery of 
(1) cyclin D kinase inhibitors as potential therapeutic options 
with some lead compounds already showing single agent ac-
tivity in relapse / refractory myeloma; (2) the potential use of 
aurora kinase inhibitors in high-risk myeloma; (3) theidenti-
fi cation that malignant plasma cells are addicted to IRF4;and 
(4) the identifi cation of potential modulators of bortezomib 
response. Th ese discoveries are making important contribu-
tions in pushing the therapeutic frontiers in myeloma. Th is is 
particularly important as despite great therapeutic advances, 
myeloma is still generally incurable and new treatments are 
much needed.
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S8-2
Targeting the Proteasome
S. KUMAR
Division of Hematology, Mayo Clinic, Rochester, MN, United 
States

Treatment of multiple myeloma has undergone a para-
digm change during the past decade leading to signifi cantly 
improved survival for patients with myeloma. Proteasome 
inhibitors and immunomodulatory drugs represent the two 
classes of drugs that are primarily responsible for the treat-
ment advancement in this disease. Th e ubiquitin proteasome 
system, which plays a major role in protein degradation in cel-
lular systems have proven to be an attractive target for cancer 
therapy in general, and myeloma in particular. Bortezomib 
was the fi rst proteasome inhibitor to reach the clinic and was 
found to be highly eff ective in the treatment of myeloma. 
Bortezomib specifi cally inhibits the 26S proteasome function 
through its reversible but strong covalent binding between its 
dipeptidyl boronic acid moiety and the threonine proteases 
of the 20S subunit. Th e anti-myeloma eff ect of bortezomib 
has been attributed to a variety of diff erent actions, the most 
studied of which has been the eff ect on the NFkB pathway. 
Mutations of molecules along this pathway have been shown 
to correlate well with disease response following therapy with 
bortezomib. More recently, newer proteasome inhibitors have 
been developed including carfi lzomib, a non-reversible, non-
boronic acid containing inhibitor, as well as oral molecules 
such as MLN9708, another boronic acid containing molecule 
like bortezomib. Proteasome inhibitors have shown consider-
able activity in the newly diagnosed setting as well as relapsed 
disease, either alone or in combinations and particularly eff ec-
tive in high-risk myeloma.
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S8-3
Targeting the Ubiquitin Proteasome Cascade 
(UPS) in Multiple Myeloma (MM)
K. C. ANDERSON,1 D. CHAUHAN,1 T. HIDESHIMA1 
1Department of Medicine, Harvard Medical School and Dana-
Farber Cancer Institute, United States

In multiple myeloma (MM) cells Bortezomib targets chy-
motrypsin-like (CTL) proteasome activity, inhibits growth 
and survival, induces apoptosis, upregulates heat shock pro-
teins, inhibits DNA damage repair, and induces ER stress. 
Mutations in NF-κB signaling confer Bortezomib sensitiv-
ity; conversely, mutations in β 5 proteasome subunit confer 
in vitro, but not clinical, Bortezomib resistance. Preclinical 
studies provide the rationale for clinical trials targeting UPS: 
upstream of the proteasome with deubiquitinating (DUB) 
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inhibitors (USP7 or USP14/UCHL5 inhibitors); with more 
potent CTL inhibitors carfi lzomib, ONX0912 (oprozamib), 
or MLN9708 (ixazomib); as well as with CTL, trypsin-like, 
and caspase-like inhibitor NPI-0052 (marizomib). Preclini-
cal studies defi ne their mechanisms of action and show that 
these agents can overcome Bortezomib resistance. Ubiq-
uitinated protein can also bind to histone deacetylase-6 
(HDAC6) and to the dynein motility complex, thereby fa-
cilitating its aggresomal degradation. Inhibition of the pro-
teasome upregulates aggresomal degradation, and vice versa. 
Blockade of aggresomal degradation can be achieved either by 
genetic studies (HDAC6 knockdown) or pharmacologically 
with broad HDAC inhibitors (vorinostat, panobinostat) or 
HDAC6 selective inhibitors (tubacin, ACY1215). Combined 
aggresomal and proteasomal blockade triggers synergistic cy-
totoxicity, associated with increased ER stress and activation 
of extrinsic (caspase 10) apoptotic signaling. Targeting UPS 
and protein homeostasis therefore represents a promising 
therapeutic strategy in MM.
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S8-4
Combination Targeted Strategies: Choosing 
Rational Designs
J. SAN MIGUEL,1 E. OCIO,2 M. V. MATEOS2 
1Hematology, Hospital Universitario de Salamanca, Spain; 
2Servicio Hematologia. Hospital Universitario. IBSAL, IBMCC 
(USAL, CSIC), Salamanca. Spain

Treatment in oncology, and specifi cally multiple myelo-
ma, has recently shifted from the use of unspecifi c chemo-
therapeutic agents, towards an era of novel targeted therapy 
in which drugs target specifi c mechanisms within tumor 
cells. Nevertheless, only second and third generation IMIDs 
(pomalidomide) and proteasome inhibitors (carfi lzomib) have 
some clear activity, which is even higher to that of their paren-
tal compounds. Combinations of targeted agents with high 
scientifi c rational include: 1. Elotuzumab (Anti-CS1 MoAb) 
+ lenalidomide. 2. Combination of agents targeting diff erent 
steps within the unfolded protein response; this is the case of 
the simultaneous inhibition of the aggresome formation by 
DACi + proteasome inhibition. HSP-90 + proteasome inhibi-
tors is another combination directed against the UPR, that 
has shown advantage in a phase 3 trial. 3. Th e combination 
of agents inhibiting the AKT/mTOR pathway with protea-
some inhibitors (to block the indirect AKT up-regulation in-
duced by bortezomib) or with IMIDs have also shown activ-
ity in very refractory patients. Less advanced combinations 
includes: 4. agents inducing DNA damage with proteasome 
inhibitors that block the DNA repair pathways; 5. Th e com-
bination of CDK5 inhibitors with proteasome inhibitors (this 
was based on a RNAi screening that identifi ed CDK5 as one 

of the top bortezomib-sensitizing molecules in MM); or 6. 
agents blocking the cell cycle progression (such as Arry-520 or 
the CDK 4/6 inhibitors) together with proteasome inhibitors.

35
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S-9
Initial Therapy -Transplant Eligible-

S9-1
Risk Assessment
H. AVET-LOISEAU
1Laboratory for Genomics in Myeloma, University Cancer 
Institute of Toulouse, Toulouse, France

For now almost 20 years, therapeutic intensifi cation with 
high-dose melphalan is the gold standard for patients un-
der 65 years of age. Even though this approach is currently 
discussed by some investigators in the novel drug era, and is 
the main question of some large phase 3 trials, it is still the 
standard approach. Even with the signifi cant improvement 
observed with this strategy, most of the patients relapse. How-
ever, some patients encounter very long progression free sur-
vival, and some might be cured from myeloma. Th us, it is of 
major importance to evaluate this risk of relapse at diagnosis. 
Apart from the ISS, most of the outcome variability is related 
to the genetic abnormalities observed in the myeloma clone. 
Several techniques can be used: karyotype, FISH, gene ex-
pression profi ling (GEP), CGH/SNParray, sequencing. At the 
chromosomal level, an abnormal karyotype (refl ecting prolif-
eration), and the presence of the t(4;14) or the del(17p) are 
the main factors associated with poor outcome. GEP is more 
problematic since many gene models have been published, 
with diff erent performances in risk assessment depending on 
the therapeutic strategies. CGH/SNParray is probably more 
accurate at the individual level since it evaluates copy number 
rather than relative expression level. Large studies based on 
this technique are still lacking. Finally, sequencing is just at 
the beginning of its life, and cannot be yet utilized in large 
series because of cost. But no doubt that we are on the way to 
be able to really assess the risk at the patient level.
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S9-2
Debate: Induction Therapy: Risk-Adapted, 
Response-Adapted, or One Size Fits All 
Strategy 
S.V. RAJKUMAR
Mayo Clinic, Rochester, United States

Numerous trials have been conducted in myeloma in the 
last 10 years since the arrival of thalidomide and other newer 
agents, but few are randomized trials. Few have shown sur-
vival improvement with new regimens compared with older 
regimens, but very little data are available from randomized 
trials comparing two modern regimens with each other. Th ese 

regimens diff er from each other in terms of cost, toxicity and 
ease of administration. In the absence of clear survival or qual-
ity of life advantage of one regimen versus the other, therapy 
needs to be risk-adapted because the choice of a patient will 
vary depending on anticipated prognosis. Patients with stan-
dard risk myeloma have a median overall survival (OS) of 6-7 
years while those with high risk disease have a median OS of 
less than 2-3 years despite tandem autologous stem cell trans-
plantation (ASCT). Patients with intermediate risk myeloma 
have a survival similar to high risk in the absence of bort-
ezomib, while in the presence of bortezomib-based induc-
tion, high dose therapy, and bortezomib based consolidation/ 
maintenance, have an outcome similar to that of standard risk 
patients. It is hard to ignore these factors when deciding on 
initial therapy. Clearly the choice of therapies varies across 
countries based on availability. More importantly, as much as 
possible patients are best served by enrollment in prospective 
clinical trials than by following the suggestions listed above. 

37

S9-3
Debate: Induction Therapy: Risk-Adapted, 
Response-Adapted, or One Fits All Strategy
P. SONNEVELD
Department of Hematology, Erasmus Medical Center, 
Rotterdam, Netherlands

Introduction: We evaluated effi  cacy of bortezomib (B)-
based versus non-B-based induction regimens in various risk 
groups in phase 3 studies of newly diagnosed transplant-eligi-
ble patients with myeloma. Methods: Data from IFM 2005-
01 (BD vs VAD induction), HOVON-65/GMMG-HD4 
(PAD vs VAD) and PETHEMA GEM05MENOS65 (VTD 
vs TD) studies were pooled in an integrated analysis. Study-
level data from the GIMEMA MM-BO2005 study (VTD 
vs TD) supplemented the analysis. Key effi  cacy endpoints 
were post-transplant CR+nCR rate and progression-free 
survival (PFS). Results: Patient-level data for 1572 patients 
(787 B, 785 non-B induction) were included. Post-transplant 
CR+nCR rate was higher after B-based induction (38% vs. 
24%, OR 2.05, P < .0001); benefi t remained (pooled OR 
1.96) upon inclusion of GIMEMA data. Median PFS was 
35.9 vs 28.6 months (HR 0.75, P <.0001) with B vs non-
B induction; 3-year overall survival (OS) rates were 79.7% 
and 74.7%, respectively (HR for OS: 0.81, P = .0402). Th e 
benefi t of B-based induction was higher in ISS stage 2 or 3 
and poor risk FISH. Achieving CR+nCR was a signifi cant risk 
factor for PFS (HR 0.65 [95% CI: 0.53, 0.79], P < .0001). 
In addition we performed Gene Expression Profi ling in HO-
VON-65/GMMG-HD4 and we were able to identify 20% 
high-risk vs 80% standard risk patients for PFS and OS across 
B-based or non-B-based induction (p<0.001). Conclusions: 
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B-based induction especially benefi ts patients with high ISS 
and poor-risk FISH. Further assessment of risk subgroups is 
needed before risk adapted treatment choices can be made.
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S9-4
Debate: Early or Delayed Transplantation for 
Multiple Myeloma in the Era of Novel Therapies: 
Does One Size Fit All?
P. MOREAU,1 P. RICHARDSON1 
1Department of Hematology, University Hospital of Nantes, 
France; 2Dana-Farber Cancer Institute, Harverd Medical 
School, Boston, United States

High-dose therapy with autologous stem-cell transplanta-
tion (ASCT) for multiple myeloma (MM) has been consid-
ered the standard frontline treatment for younger patients 
with adequate organ function. Th e introduction of novel 
agents, specifi cally thalidomide, bortezomib, and lenalido-
mide has changed the ASCT scenario in several ways. Novel 
agents are being incorporated as a part of induction with the 
objective of increasing the response rate prior to ASCT, and 
then as consolidation followed by maintenance. Th e goal of 
applying treatments in the post-ASCT setting is the extension 
of progression-free survival (PFS) and overall survival (OS). 
Combination approaches have shown promise with signifi -
cant improvements of PFS and OS, and investigators are now 
even considering whether MM has become a functionally cur-
able disease in a subset of patients. Th e effi  cacy of the novel 
therapeutics has also led to the investigation of these agents 
upfront without ASCT, and compelling preliminary results 
have been reported. Specifi cally, high quality, depth and dura-
tion of responses are being seen with three-drug induction 
regimens, with the result that the role and positioning of 
ASCT has become a matter of debate: should it be used early 
in all eligible patients, or as a salvage treatment at the time 
of progression for selected patients achieving a high quality 
response, with ASCT kept in reserve? Our discussion will fo-
cus on these important issues and derive a consensus that will 
hopefully be useful for clinicians considering both protocol-
directed and non-protocol options for their patients.

Selected References:
1. Stewart AK, et al. Blood. 2009;114:5436-43.
2. Cavo M, et al. Lancet. 2010;376:2075-85.
3. Richardson PG, et al. Blood. 2010;116:679-86.
4. Moreau P, et al. Blood. 2011;118:5752-8;5982.
5. Moreau P, et al. J Clin Oncol. 2011;29:1898-906.
6. Laubach J, et al. Nat Rev Clin Oncol. 2011;8:255-6.
7. McCarthy PL, et al. N Engl J Med. 2012;366:1770-81.
8. Attal M, et al. N Engl J Med. 2012;366:1782-91.
9. Sonneveld P, et al. J Clin Oncol. 2012;30:2946-55.
10. Moreau P, et al. Leuk Res. 2012;36:S13-8.
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S9-5
Predictive Factors of Outcome
H. GOLDSCHMIDT
Department of Internal Medicine V, Universitaetsklinikum 
Heidelberg, Germany

High-dose therapy followed by autologues stem cell trans-
plantation is the standard of care for younger patients with 
multiple myeloma since the last two decades. Th e incorpora-
tion of new drugs, i.e. Th alidomide, Bortezomib and Lenalid-
omide, has further improved the prognosis concerning overall 
survival. At the begin of treatment host and tumor characteris-
tics predict the prognosis. Age, Karnofsky-Index, kidney- and 
other organ function are major predictive host factors. Fur-
thermore, tumor burden and disease biologiy are associated 
are of prognostic signifi cance. Extramedullary disease, plasma 
cell leukaemia, classical cytogenetic, iFISH results (Del 17p, 
t(14;16), t(4;14), t(14;20), Ampl 1q) and high-risk signature 
on gene expression profi ling (GEP) are established prognostic 
factors based on genetic investigations. Th e combination of 
the ISS-Staging-System with iFISH improves the prognostic 
prediction. In a metascore system diff erent GEP-risks are in-
cluded and added to the ISS-/iFISH score. Th is score is used 
in daily praxis at our myeloma center. Further factors during 
and after treatment were defi ned: depth of remission with the 
aim of a molecular remission, imaging-based remission analy-
sis with PET/CT and MRI as well as duration of remission. 
To analyze the immunreconstitution as a result of treatment 
is under investigation. Results of array comparative genomic 
hybridisation and genome sequencing will give new insights 
in the pathogenesis of multiple myeloma and will generate 
new prognostic factors.
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S9-6
Search for the Cure: Special Commentary
B. G. M. DURIE
Cedars-Sinai Outpatient Cancer Center at the Samuel Oschin 
Comprehensive Cancer Institute, United States

In considering best initial therapies, the role of risk and pre-
dictive factors in the setting of ASCT have been discussed. 
Th e key question is “What practical steps are needed to 
achieve success in fi nding a cure?” Th e fi rst key step is to 
have accurate and practical ways to document the presence or 
absence of minimal residual disease. Immunophenotypic cell 
sorting as well as molecular testing and imaging techniques 
are available, but need to be studied in a systematic fashion 
and correlated with outcomes. Stratifi cation and/or random-
ization by risk group are essential. It is likely that some good-
risk patients are already curable with currently available thera-

001_260_本文.indd   17 13/03/04   17:38



Abstracts

S18 14th International Myeloma Workshop, April 3rd to 7th

pies. It is already known that 15-20% of patients can have 
conventional CR for ≥ 5-10 years with induction plus ASCT 
± maintenance. Identifi cation of this subset is under way 
through an IMWG analysis of collective data sets. Th e best 
chance of true cure is to optimize treatment for this type of 
good-risk patient by modifying therapy based upon presence 
or absence of residual disease. Th ere must be a focus on cre-
ative ways to identify and study minimal residual disease us-
ing sorting/collection and/or imaging plus biopsy techniques, 
for example. Based upon results of such studies, new therapies 
can be directed against residual poorer-risk subclones that 
must be eliminated to achieve cure. Of course, new agents 
targeting novel pathways will undoubtedly be needed to cure 
multiple types of myeloma. And fi nally, early intervention 
will likely be crucial in achieving cures.
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S10
Janssen Pharmaceutical 
Companies-sponsored Symposium

Should High Risk Myeloma be 
Managed Differently? -Experience 
from Center of Excellence-

S10-1
Risk Strati  cation in Myeloma: Current 
Perspectives
P. MOREAU
Department of Hematology, University Hospital of Nantes, 
France

Over the last decade, several prognostic factors have been 
identifi ed at the time of diagnosis for patients with multiple 
myeloma, such as stage according to the International Stag-
ing System (ISS), chromosomal and genetic abnormalities de-
tected through conventional cytogenetics, fl uorescence in situ 
hybridization (FISH) or gene expression profi ling, the combi-
nation of ISS and FISH, or other biological parameters. Th e 
development of a risk-adapted strategy, based on these initial 
prognostic criteria, is undoubtedly one of the most impor-
tant goals in the 2010's. Nevertheless, our therapeutic choices 
should also be adapted according to other criteria such as dis-
ease response to therapy, that has been unambiguously shown 
to be a major prognostic factor, and its evaluation, within the 
bone marrow but also outside the bone marrow by new im-
aging techniques. In the future, an important new concept 
will also guide our therapeutic strategies both at the time of 
diagnosis and at relapse. Several groups in the US and Europe 
have clearly demonstrated that there is substantial genetic 
heterogeneity not only between myeloma patients but also 
within individual cases. Th e intrinsic genetic instability of ag-
gressive myeloma subclones in addition to the selective pres-
sures introduced by therapies during the course of the disease 
are the two driving forces of the dynamics of clonal evolution 
and diversifi cation observed in MM. Th ese new fi ndings will 
probably modify our treatment algorithms in the future.
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S10-2
Managing Transplant Myeloma Patients: High 
Risk vs. Standard Risk
M. CAVO
Seràgnoli Institute of Hematology, BolognaUniversitySchool of 
Medicine, Bologna, Italy

Autologous stem cell transplantation (ASCT) is considered 
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the standard of care in multiple myeloma patients without 
signifi cant comorbidities. Th e incorporation of the novel 
agents into the diff erent phases of the transplant procedure, 
including induction, consolidation and maintenance, has 
improved outcomes substantially. Nevertheless, the presence 
of high-risk cytogenetic abnormalities continues to present a 
substantial challenge and one of the open questions surrounds 
the appropriate management of these patient subgroups. Re-
cent analyses of phase 3 studies comparing ASCT(s) incor-
porating bortezomib versus autologous transplantation not 
including bortezomib have shown that the use of bortezomib 
during induction and consolidation/maintenance is associ-
ated with a progression-free survival benefi t that is retained 
both across patients with and without high-risk cytogenet-
ics. Bortezomib is active in patients with high-risk genetic 
features, but is not able to overcome the adverse prognosis 
completely, suggesting that diff erent strategies are needed. An 
intensifi ed treatment approach appears to be appropriate for 
such patients and the role of double ASCT requires further 
investigation in this respect. Currently, there are no data to 
support a risk-stratifi ed treatment approach, but instead, data 
indicate that all patients should receive the optimal treatment 
available, which for young patients consists of novel agents 
administered before and after ASCT.
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S10-3
Managing Elderly Myeloma Patients: High Risk 
vs. Standard Risk
A. PALUMBO
Myeloma Unit, Division of Hematology, University of Torino, 
Italy

Th e population of elderly patientsis highly heterogeneous, 
encompassing fi t elderly patients, as well as those who are frail 
elderly. Age is therefore an important parameter for risk strati-
fi cation as the tolerability of treatment will diff er substantially 
between the various subpopulations. A geriatric assessment is 
valuable to enable an adaptation of treatment goals and strat-
egies according to biological age, taking into consideration 
comorbidities and overall function. 

Novel agents, including thalidomide, bortezomib, lenalido-
mide and also bendamustine, now form an integral part of 
treatment strategies in the non-transplant setting in combina-
tion with alkylating agents and/or steroids. In addition, recent 
results suggest that maintenance therapy incorporating novel 
agents is a valuable strategy in this setting. Importantly, the 
inclusion of novel agents has resulted intangible improve-
ments in survival outcomes in a population that typically 
presents many challenges.

Important learnings in the management of novel agents in 
the elderly population have been made. A dose-adapted strat-

egy according to biological age, as well as close monitoring to 
initiate prompt dose or schedule modifi cations in case of ad-
verse events will contribute to patients being able to undergo 
the planned duration of treatment.

Taken together, the treatment of elderly patients requires 
a careful balance of effi  cacy and tolerability to enable the de-
livery of therapy for an optimal duration. Importantly, ad-
vanced age should not preclude the application of eff ective 
novel therapies.

44

S10-4
Managing High Risk (Severe) Kidney and Bone 
Disease in Myeloma
H. GOLDSCHMIDT
Department of Internal Medicine V, Universitaetsklinikum 
Heidelberg, Germany

Th e analysis of host characteristics, tumor burden, biologi-
cal tumor subgroups of multiple myeloma and response as 
well duration of response allow to defi ne high-risk myeloma 
patients. For younger patients we apply high-dose therapy fol-
lowed by autologous stem cell transplantation as back-bone 
of the treatment. Th e incorporation of new drugs like Th a-
lidomide, Bortezomib and Lenalidomide are associated with 
an improvement of response, event-free - (EFS) and overall 
survival (OS). In the HOVON-65/GMMG-HD4-Study we 
were able to show a better outcome for patients with poor cy-
togenetic features and severe kidney damage. Th e translation 
of these study results in daily praxis in Germany is ongoing. 
For cytogenetic high-risk patients we investigate the impact of 
allogeneic stem cell transplantation in prospective trials. For 
older high-risk patients we use Th alidomide, Bortezomib or 
Lenalidomide based approaches and have included as many 
patients as possible in prospective trials to investigate new 
substance classes. Focus of research to improve and predict 
the outcome are new drug combination, the role of depth and 
duration of remission. Minimal residual disease analyzed by 
FACS-, PCR- and imaging techniques are under investigation 
to develop better prognostic scores.

46
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S11
Smoldering MM/MGUS

S11-1
The Molecular Pathway to Myeloma
O. LANDGREN
Multiple Myeloma Section, National Cancer Institute, NIH, 
Bethesda, United States

Th e risk of progression from smoldering multiple myeloma 
(SMM) to multiple myeloma varies considerably among indi-
vidual patients. Reliable markers for progression to multiple 
myeloma are vital to advance the understanding of myeloma 
precursor disease (SMM and monoclonal gammopathy of 
undetermined signifi cance, MGUS) and for the develop-
ment of intervention trials designed to delay/prevent multiple 
myeloma. Clinically available risk models are signifi cantly 
(p<0.0001) discordant in overall risk-classifi cation (28.6% 
concordance). Indeed, we need prospectively validated mod-
els to characterize individual patient’s risk of transforma-
tion.

Th e past few years, our insights regarding biological chang-
es present in multiple precursor disease have increased signifi -
cantly. Molecular lesions detectable in abnormal plasma cells, 
alterations in subsets of cells in the bone marrow microenvi-
ronment, and evidence of minimal bone disease are hallmarks 
of early myeloma pathogenesis. Functional imaging and 
advanced molecular profi ling techniques reveal evidence of 
complex, multistep processes underlying the transformation 
from precursor disease to symptomatic multiple myeloma. 

Recently, a large whole-body MRI imaging study found 
~30% of patients diagnosed with SMM have bone marrow 
abnormalities similar to those found in multiple myeloma pa-
tients. Furthermore, epidemiological and clinical studies have 
found MGUS and smoldering myeloma patients to have an 
increased risk of bone fractures. 

RNA-seq is an eff ective platform to discover somatic muta-
tions and chromosomal translocations as well as to provide 
digital gene expression. Using RNA-Seq, one may conjecture 
that somatic mutations could be acquired as SMM progresses 
to multiple myeloma, some of which may represent “driver” 
mutations that alter proliferation or survival of the malignant 
cells. Furthermore, it is possible that other genetic or epigen-
etic events will alter gene expression upon transformation, 
which can be discovered using digital gene expression. 

Th is presentation will summarize our current knowledge 
regarding the molecular pathway to myeloma. It will shed 
light on insights based on functional imaging and molecular 
profi ling, and discuss these aspects in the context of clinical 
outcomes in early myeloma.
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S11-2
What are the Most Relevant Biomarkers to 
Identify High Risk Patients with Smoldering 
Myeloma (SMM)?
B. G. M. DURIE
Cedars-Sinai Outpatient Cancer Center at the Samuel Oschin 
Comprehensive Cancer Institute, United States

Recent data indicate that most, if not all, myeloma patients 
evolve from pre-existing MGUS or SMM. Standard biomark-
ers allow prediction of development of active myeloma with 
CRAB criteria within 2 years for 50% of SMM patients. Key 
markers are: bone marrow plasma cells (BMPCs) ≥ 10%, 
type of Ig protein (G versus A), M-component level (≥ 3 g/
dl), serum freelite chain (FLC) level and immune features of 
the bone marrow. Th ere is an urgent need to improve predic-
tion for high risk SMM to ≥ 90% and identify patients at the 
“pre-CRAB” stage of disease. Using higher cutoff  levels for 
bone marrow plasma cells (≥ 60%) and serum freelite levels 
(FLC ≥ 100 gives 98% prediction at 52 months), better pre-
diction is achieved. Using more refi ned immune cell sorting 
in the peripheral blood and bone marrow, it is hoped that 
the currently used “Spanish immunophenotyping meth-
odology” can be further enhanced. In addition, PET/CT, 
whole-body MRI, and other sensitive imaging techniques are 
being investigated to better identify early bone and/or extra-
medullary disease. More sensitive assessment of renal function 
is also being conducted to detect any renal impairment at a 
pre-clinical stage. Molecular testing including standard FISH 
and cytogenetic assessment of bone marrow plasma cells can 
also provide more refi ned predictive capability. Th ese current 
and future perspectives will be presented and discussed.
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S11-3
Should we Treat Smoldering Multiple Myeloma?
M. V. MATEOS,1 J. SAN MIGUEL1 
1Department of Hematology, University Hospital of Salamanca, 
Spain

Th e standard of care of Smoldering Multiple Myeloma 
(SMM) patients is observation until progression to symptom-
atic disease occurs. However, SMM is a heterogeneous disease 
and although there are SMM patients at low or standard risk 
of progression who won’t obtain any benefi t from an early 
treatment, there is a high-risk subgroup of patients in whom 
the median time to progression to active disease is of approxi-
mately 2 years and these should really be the target for an 
early intervention. All attempts to early treat SMM patients, 
including alkylators agents, thalidomide, or bisphosphonates, 
failed to obtain a benefi t but no discrimination according 
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to the risk of progression was done. Currently, several trials 
are ongoing in high risk SMM patients with diff erent drugs 
(lenalidomide, siltuximab, elotuzumab, MLN9708) and we 
have already consolidated results from a trial conducted by 
the Spanish Myeloma Group in this selected patient popula-
tion comparing lenalidomide-based therapy vs. observation. 
Th e early treatment with lenalidomide-dexamethasone fol-
lowed by lenalidomide maintenance signifi cantly delayed the 
time to progression to symptomatic disease, and resulted into 
a benefi t in overall survival. In addition, the oral administra-
tion of this regimen was convenient for the patients with a 
good toxicity profi le. In summary, at the present time, we are 
in the optimal way to change the paradigm of treatment of 
SMM patients.
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S11-4
Smoldering MM in 2013: "To Treat or not to 
Treat"?
N. MUNSHI,1 J. P. FERMAND2 
1Dana Farber Cancer Institute, Boston, United States; 2Hôpital 
Saint-Louis, Paris, France

Approximately 15% of patients with myeloma (MM) have 
an asymptomatic “smoldering” MM (SMM) and are rec-
ognized incidentally. Until recently, it was recommended that 
these patients should not be treated until unequivocal signs of 
progression appear. Regular monitoring including serum pro-
tein electrophoresis to measure the level of the tumor marker, 
the monoclonal immunoglobulin (MIg) characteristic of the 
disease, was suffi  cient. Since the introduction of the so-called 
novel anti-myeloma agents has dramatically improved our 
capabilities for reducing myeloma tumor mass, a new issue 
recently emerges: should we treat SMM?

Th e defi nition of SMM is important to consider. Indeed, 
in some patients, the underlying B cell clone has deleteri-
ous consequences that are not related to cellular proliferation 
but to other mechanisms, such as deposition of the secreted 
MIg or a fragment thereof. Th ese patients have a SMM (and 
even sometimes a monoclonal gammopathy of undetermined 
signifi cance (MGUS)), which generates a high risk of tissue 
damage. Th e kidney is the most often involved organ and this 
situation has recently being individualized as “Monoclonal 
gammopathy of renal signifi cance (MGRS)”, the spectrum 
of which include AL amyloidosis, monoclonal immuno-
globulin deposition disease (MIDD) and several other renal 
diseases. To date, targeting the underlying clonal B cell pro-
liferation, although it is not toxic per se, is the only available 
therapeutic option for MGRS.

Th e general prevailing opinion of most of the investigators 

is still to not treat SMM arguing that 1) No chemotherapy 
combination has been demonstrated yet to be curative even 
in a small number of patients with low burden MM 2) Al-
though data suggest that some regimens may delay the disease 
progression, no chemotherapy strategy has yet been shown to 
improve overall survival. Alternatively, the goal for early ther-
apy may be to pre-emptively avoid deleterious eff ects of pro-
gressive plasma cell proliferation, particularly bone complica-
tions and neurological compressions. From this point of view, 
early use of magnetic resonance imaging (MRI) or PET/CT is 
recommended to detect bone changes otherwise not seen on 
routine skeletal survey. If no abnormal signal is detected by 
one of these imaging methods, then patient truly has SMM 
and risk of vertebral fractures and spinal cord compression 
may be lower. In contrast, if hyperintense lesions are detected, 
then the disease may be considered as symptomatic and MM 
therapy might be proposed. A recent consensus recommends 
treating patients with 3 or more hyperintense lesions or one 
large macrofocal lesion on MRI.

Curability and improvement in OS are crucial issues since 
early therapeutic intervention may cause toxicity that can 
complicate further therapy at the time of progression. In ad-
dition and may be more importantly, early therapy can pro-
duce diff erential responses within the myeloma clone that can 
lead to the selection and expansion of resistant sub-clones. 
Th is risk is likely to vary within subtypes of MM: it may be 
particularly high in the multi-clonal, unstable and prone to 
clonal divergence forms of the disease but may also be of con-
cern in genetically stable and linearly evolving diseases, at least 
when using some of the agents. Current therapeutic strategies 
for SMM are based on clinical correlates that were identifi ed 
as risk factors for progression (serum monoclonal immuno-
globulin levels > 1.5 mg%, non IgG paraprotein and abnor-
mal serum free light chain ratio). Identifi cation and validation 
of biologically relevant genomic markers predicting high-risk 
disease and the impact of diff erent classes of drugs are needed 
to solve the issue of when to treat which form of SMM.

50
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S12
Myeloma-Related Renal 
Impairment

S12-1
Nephrotoxicity of Monoclonal Light Chains
N. LEUNG
Division of Nephrology and Hypertension/Hematology, Mayo 
Clinic, Rochester, United States

Monoclonal gammopathy (MG) is increasingly linked to 
kidney disease. While multiple myeloma is sine qua non for 
myeloma cast nephropathy (MCN), not all MG related kid-
ney diseases require a high tumor burden. Even a few dan-
gerous B cell clones can produce progressive kidney disease 
as denoted by monoclonal gammopathy of renal signifi cance 
(MGRS). Every component of the immunoglobulin (Ig) can 
cause kidney injury. Examples include MCN (Ig light chain), 
heavy chain deposition disease (Ig heavy chain) and prolif-
erative glomerulonephritis (GN) with monoclonal Ig deposits 
(entire Ig). Th ese components injure the kidney via a number 
of mechanisms. Precipitation and tubular obstruction is char-
acteristic of MCN. Deposition of the monoclonal protein is 
another method. Fibrillar deposits suggest Ig amyloidosis or 
immunotactoid GN while amorphous deposits are found in 
monoclonal Ig deposition disease (MIDD) and membranop-
roliferative GN. Fanconi syndrome, crystal storage histiocy-
tosis and cryocrystalglobulinemia have crystalline deposits. 
Intracapillary obstruction with cryoglobulins is seen with 
cryoglobulinemia. C3 nephropathy is unique in that the de-
posits are composed of C3 instead of a monoclonal protein 
which acts as a C3 nephritic factor. Treatment of these dis-
eases must be tailored to the clone responsible. It is therefore 
crucial to establish the link between the kidney disease and 
the B cell/plasma cell proliferative disorder before treatment. 
Successful treatment results in preservation of kidney func-
tion and prevention of recurrence after transplantation.
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S12-2
Markers of Renal Injury in Multiple Myeloma
E. TERPOS,1 E. KASTRITIS,1 M. A. DIMOPOULOS1 
1Department of Clinical Therapeutics, University of Athens 
School of Medicine, Greece

Serum creatinine (sCr) >2 mg/dl is defi ned by CRAB as 
a criterion for symptomatic multiple myeloma (MM). How-
ever, the measurement of sCr for the evaluation of renal im-
pairment (RI) has several limitations, while the estimation of 
GFR by the MDRD equation has not great value in patients 

with acute RI. For this reason, markers of renal injury have 
been recently measured in MM, such as cystatin-C (Cys-C; a 
sensitive endogenous marker of GFR), neutrophil gelatinase-
associated lipocalin (NGAL; a protein which is overproduced 
by proximal tubular cells in response to kidney injury) and 
kidney injury molecule-1 (KIM-1, which is overexpressed in 
dediff erentiated proximal tubule epithelial cells after ischemic 
or toxic injury). In a large series of MM patients (n=203), 
sCys-C was found to be a sensitive marker of RI, correlated 
with advanced ISS and had an independent prognostic value 
for survival. In a recent study of our group, we found that 
approximately all patients at diagnosis (93% of 48 patients) 
have elevated urinary NGAL (uNGAL), while only 19% have 
elevated sCr and 10% elevated uKIM-1, suggesting that tu-
bular damage is present very early in the disease course. Th is 
suggestion is further supported by the fi nding that asymp-
tomatic MM and MGUS patents had also elevated uNGAL, 
while uNGAL correlated with the involved serum free light 
chain. Th ese observations suggest that uNGAL and sCys-C 
off er valuable information for the kidney function of MM 
patients and their measurement may help in the identifi ca-
tion of patients with high risk for the development of acute 
renal failure.
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S12-3
Diagnostic Procedures and Management of 
Myeloma-Related Renal Impairment
M. A. DIMOPOULOS,1 E. KASTRITIS,1 E. TERPOS1 
1Department of Clinical Therapeutics, University of Athens 
School of Medicine, Alexandra Hospital, Greece

Renal impairment is a common complication of multiple 
myeloma (MM). Serum creatinine, urea, sodium, potassium, 
eGFR by MDRD, electrophoresis and immunofi xation of a 
sample from a 24h urine collection should be measured in all 
MM patients at diagnosis and at follow-up visits. If the patient 
has proteinuria that consists mainly of light chains, a renal bi-
opsy may not be necessary. Th e presence of nonselective pro-
teinuria or signifi cant albuminuria supports the suspicion of 
amyloidosis or MIDD; thus, a biopsy of the subcutaneous fat 
or a rectal biopsy is needed for the confi rmation of amyloidosis. 
If amyloidosis is not demonstrated, a kidney biopsy is needed 
to search for amyloid, monoclonal immunoglobulin deposition 
disease, or an unrelated glomerulopathy such as glomerulone-
phritis or diabetes nephropathy. Bortezomib plus dexametha-
sone is the recommended treatment for MM patients with renal 
impairment of any grade. Bortezomib should be started at the 
standard dose of 1.3 mg/m2 on days 1, 4, 8 and 11 of a 3-week 
cycle, and dexamethasone at a dose of 20 mg on the day of 
and the day after bortezomib administration. In fi t patients, the 
addition of a third agent such as thalidomide, cyclophospha-
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mide or doxorubicin should be considered. For patients who 
are not eligible for bortezomib-based regimens, lenalidomide 
is a feasible and eff ective option for mild and moderate renal 
impairment. Finally, there may be a role for plasma exchange 
and high cut-off  hemodialysis fi lters in myeloma patients who 
present with acute renal failure.
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S12-4
Avoidance of renal impairment
M. ENGELHARDT,1 M. KLEBER1 
1Hematology&Oncology, University of Freiburg, Germany

Renal impairment (RI) is a frequent complication in multi-
ple myeloma (MM) and correlates with increased risk of treat-
ment-related toxicity. Th e estimation of glomerular fi ltration 
rates is based on diff erent equations, currently being pursued. 
Besides supportives, the management of RI requires immedi-
ate antimyeloma therapy to achieve early renal recovery (RR). 
In the era of novel agents, RR occurs more often. Bortezomib-
based regimes induce favourable results in terms of RR, MM 
response and comparable survival in patients with and w/o 
RI. Compared with thalidomide, bortezomib induces more 
rapid responses. Albeit well tolerable and quickly acting com-
binations are important to reduce MM-burden, VMPT-VT 
vs. VMP in elderly patients had no advantage in terms of RR. 
Len/Dex can also be eff ective, but careful monitoring of renal 
function and appropriate dose adjustments are mandatory. 
Antimyeloma agents and high cut-off  dialysis for extracorpo-
real FLC-removal can also be advantageous. Corticosteroids 
are particularly useful, initially at full doses. Bisphosphonates 
must be used cautiously and dose-adjusted. Older age and 
other comorbidities increase the risk with ASCT and are im-
portant to assess to defi ne appropriate treatment and therapy 
tolerance. We have demonstrated the relevance of comorbidi-
ties and validated an easily assessable comorbidity score (FCI, 
Fig. 1). Th e management of MM with RI remains to be chal-
lenging and early diagnosis and highly eff ective treatment are 
crucial. Th e development of newer agents should address our 
need to further improve the outcome with RI.

S13
The Binding Site Group Ltd - 
Sponsored Symposium

Unstable Clones: MGUS to 
Myeloma Progression and Clonal 
Evolution

S13-1
Markers of Monoclonal and Polyclonal B Cells
O. LANDGREN
Multiple Myeloma Section, National Cancer Institute, NIH, 
Bethesda, United States

To date, work on free light-chains (FLCs) has focused al-
most entirely on their role for diagnosis and monitoring of 
patients with plasma cell dyscrasias, and these assays have 
been incorporated into a number of international clinical 
guidelines.

In addition to the assessment of monoclonal FLCs in 
plasma cell diseases, the potential utility of measuring serial 
polyclonal FLC concentrations as a biomarker of activation of 
the B-cell lineage has raised interest in several clinical settings. 
For example, recent studies have demonstrated that concen-
trations of polyclonal FLCs correlate with disease activity in 
patients with rheumatoid arthritis, Sjögren syndrome, and 
systemic lupus erythematosus. 

Another possible context in which the measurement of 
chronic immune stimulation with polyclonal FLCs might be 
informative is the identifi cation and stratifi cation of future 
risk for malignancy. Th e relationship between chronic in-
fl ammation and cancer is well established, although not fully 
understood. Recently, in a cohort of patients with HIV, we 
found a polyclonal increase in FLCs to be predictive of the 
future risk of developing non-Hodgkin lymphoma. When se-
rum κ and λ FLC concentrations were 2-fold higher than 
normal, the risk of non-Hodgkin lymphoma was increased 
by 4-fold and 8-fold, respectively. Similarly, based in a large 
prospective cancer screening trial, we found a polyclonal in-
crease in the serum FLC concentration (both monoclonal and 
polyclonal elevations) was associated with an increased risk of 
chronic lymphocytic lymphoma (CLL). Th is association was 
present up to 9 years prior to the diagnosis of CLL but be-
came stronger closer to the time of diagnosis.

Posttransplant lymphoproliferative disorder (PTLD) is a 
major complication of solid-organ transplantation. To expand 
on our observations from HIV patients to an analogous im-
munosuppressive state, we recently assessed the role of B-cell 
dysfunction in PTLD. We found strong FLC-PTLD associa-
tions. Among recipients with Epstein-Barr virus (EBV) DNA 
measured in blood, EBV DNAemia was associated with FLC 
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abnormalities (ORs 6.2 and 3.2 for monoclonal and poly-
clonal elevations). Th us, similar to HIV patients, FLC eleva-
tions are common in transplant recipients. Elevated FLCs are 
associated with heightened PTLD risk. FLCs likely refl ect 
B-cell dysfunction, perhaps related to EBV-driven lympho-
proliferation

Th is presentation will summarize our current knowledge re-
garding markers of monoclonal and polyclonal B cells. It will 
shed light on insights based on accomplished research studies 
and discuss clinical applications and future directions.
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S13-2
Clonal Evolution
S. KUMAR
Division of Hematology, Mayo Clinic, Rochester, MN, United 
States

Monoclonal gammopathies represent a spectrum of disor-
ders ranging form asymptomatic monoclonal gammopathy 
of undetermined signifi cance (MGUS) to relapsed refrac-
tory myeloma and plasma cell leukemia. Th e evolution from 
MGUS to myeloma is driven by a variety of alterations in the 
tumor cell as well as in the tumor microenvironment. It still 
remains a matter of debate as to which alterations are primary 
drivers of disease progression and which are accompanying 
secondary changes. Based on genetic studies of the monoclo-
nal plasma cell using a variety of techniques ranging from con-
ventional cytogenetic studies, FISH, gene expression profi ling 
and most recently, whole genome sequencing, it is clear that 
signifi cant genetic heterogeneity exists in myeloma. Some of 
the earliest abnormalities include translocations involving the 
immunoglobulin heavy chain locus on chromosome 14, tri-
somies of several odd numbered chromosomes, and monoso-
mies or deletions involving diff erent chromosomes. Many of 
these changes can be observed in MGUS while those involv-
ing chromosome 1 and loss of chromosome 17p become more 
common as disease evolves. While limited studies of whole 
genome sequencing have been performed in MGUS, studies 
of serial samples of patients with myeloma point towards a 
continuous process of clonal selection and clonal evolution. 
Th e continued eff orts to characterize the genetic evolution 
will allow us both to develop treatment strategies at prevent-
ing the progression form MGUS to MM as well as prevention 
of relapsed refractory disease after being initiated on specifi c 
therapies.

56

S14
Celgene Corporation-sponsored 
Symposium

Current and Future Treatment 
Paradigms in Multiple Myeloma

S14-1
Cereblon is a Target of Thalidomide, 
Lenalidomide and Pomalidomide, Predicts 
Clinical Outcomes and is Mutated in Some Drug 
Resistant Multiple Myeloma Patients 
A. K. STEWART
Division of Hematology - Oncology, Mayo Clinic Arizona, 
Scottsdale, AZ;

Immunomodulator drugs (IMiDs) are key components 
of myeloma (MM) therapy. Recently, we demonstrated that 
Cereblon (CRBN) is the major mediator of IMiD action 
in MM, operating in part via interferon regulatory factor 4 
(IRF4). Both IRF4 and MYC are down regulated by lenalido-
mide (Len) treatment or CRBN knockdown. Conversely, 
over expression of IRF4 can rescue MM cells from Len expo-
sure or CRBN deletion. Introduced mutations in the CRBN 
- thalidomide or DDB1 binding domains result in loss of 
Len-induced cytotoxicity.

CRBN mutations are uncommon in newly diagnosed pa-
tients although CRBN expression levels drop in relapsed MM. 
However, sequencing of a highly drug resistant MM revealed 
a Q99* truncating mutation as well as a R283K point muta-
tion in CRBN. Additional sequencing in an expanded cohort 
of 25 patients with low CRBN levels revealed a synonymous 
mutation in only one sample. 

We analyzed CRBN gene expression in 53 relapsed/refrac-
tory patients treated homogeneously with pomalidomide 
2-4mg daily and weekly dexamethasone 40mg. Th e percent of 
patients that demonstrated at least a partial response was 0% 
for CRBN low expressors, 19% for intermediate expression, 
and 33% for higher CRBN expression. Signifi cant diff erences 
in PFS (3.0 months vs. 8.9 months, p = 0.0006) and in OS 
(9.1 months vs. 27.2 months, p = 0.01) were observed when 
the lowest quartile of CRBN expression was compared to the 
top three quartiles. An important caveat with respect to PFS 
and OS is that CRBN mRNA level is primarily a refl ection 
of the number of copies of CRBN on chromosome 3p and 
thus low risk hyperdiploid disease will have high levels of the 
protein. 

In summary, CRBN is the major target of the IMiDs (now 
better named cereblon inhibitors) is mutated in some drug 
resistant patients, expression of CRBN predicts response to 
IMiD based therapy and survival outcomes. Inhibition of 
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CRBN and its associated complex results in alterations in the 
IRF4 pathway and blocks E3ligase function..
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S14-2
Exploring the Biology of Multiple Myeloma to 
Determine Continuous Treatment Strategies
G. MORGAN
The Institute of Cancer Research, London, United Kingdom

Progression of multiple myeloma through distinct clinical 
phases from monoclonal gammopathy of unknown signifi -
cance (MGUS) to symptomatic disease is driven by multiple 
mutations that deregulate normal plasma cell function and 
generate the features of myeloma.1,2 Primary genetic events, 
such as chromosomal translocations and hyperdiploidy, are 
myeloma-initiating steps that lead to the immortalization of 
myeloma-propagating cells. Subsequent genetic events can 
aff ect various pathways and occur in a non-linear fashion, 
increasing clonal heterogeneity. Th ere is, therefore, no single 
underlying genetic event responsible for disease development 
that could be targeted therapeutically.2 Treatment itself can 
select for clones with a more aggressive phenotype, and the 
clinical course of the disease is currently characterized by in-
creasingly shorter periods of remission followed by relapse.3-6 
A better understanding of the timing and impact of diff erent 
genetic events may lead not only to new therapies but also to 
improved use of existing therapies through enhanced treat-
ment schedules, rationally designed combination regimens, 
and optimal sequencing of therapy. Continuous therapy 
strategies have been evaluated that may improve the depth 
and duration of response to treatment thereby improving 
outcomes for patients. Early treatment of high-risk patients 
with MGUS or smouldering multiple myeloma is also being 
explored, and may help prevent or delay progression to symp-
tomatic disease.
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S14-3
Treatment of Elderly Patients – Selecting the 
Right Therapy and Schedule for Each Patient 
T. FACON

Service des Maladies du Sang, Hospital Claude Huriez, Lille, 
France

Recent improvements in treatment outcomes in multiple 
myeloma have been confi ned mainly to younger patients, 1,2 
underscoring the need for new and eff ective treatment op-
tions for elderly, non-transplant eligible patients. 

Treatment of elderly patients with MM is a complex system 
in which not only the myeloma has to be considered. Deci-
sions should be tailored to the individual patient and many 
factors, such as comorbidities and performance status, are 
important. Th e choice of therapy, the optimal dose, and the 
treatment schedule are strongly impacted by these factors, as 
the degree of frailty and comorbidity can vary considerably 
within this group. When selecting an appropriate treatment, 
consideration should be given to the treatment’s adverse 
event profi le and the patient’s relevant comorbidities (e.g. 
renal impairment, neuropathy). In many cases, dose adjust-
ments may be necessary for elderly patients to allow treatment 
to continue at therapeutically eff ective levels.3

For elderly patients with newly diagnosed disease, the ad-
dition of novel agents such as thalidomide4 or bortezomib5 to 
MP have improved treatment options in recent years. In addi-
tion combinations with lenalidomide have been evaluated.6,7 

Upon relapse, the complex decision-making process contin-
ues and is further complicated by the type of prior treatment 
and the way it was tolerated.8,9 

Several clinical trials are underway that may help further 
refi ne the current approach to the management of elderly pa-
tients with MM at every stage of their disease. 
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S14-4
Extending treatment options for patients with 
advanced MM and optimizing the management 
of relapsed and refractory disease
P. RICHARDSON,1 J. LAUBACH,1 D. CHAUHAN,1 
T. HIDESHIMA,1 R. SCHLOSSMAN,1 C. P. PRADA,1 
I. GHOBRIAL,1 C. MITSIADES,1 N. MUNSHI,1 
K. ANDERSON1 
1Dana-Farber Cancer Institute, Harvard Medical School, 
Boston, United States
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Patients with multiple myeloma (MM) refractory to 
lenalidomide and bortezomib have few eff ective treat-
ment options available, and prognosis for these patients is 
poor.1Pomalidomide, a next-generation immunomodulatory 
compound (IMiDⓇ), has shown encouraging activity in this 
setting, with favorable tolerability.2-5Recent data from a phase 
III trial indicated that, compared with Dex alone, pomalido-
mide plus low-dose dexamethasone (POM+LoDEX) im-
proves survival outcomes (HR for PFS 0.45; p < 0.001; HR 
for OS 0.53; p < 0.001) in patients with advanced MM.5 
Furthermore, data from sub-analyses of a phase II trial (221 
patients) showed that renal impairment did not infl uence the 
safety profi le of POM+LoDEX and indicated that patients 
were able to obtain benefi t from POM+LoDEX regardless of 
high-risk cytogenetics.6,7 Th e potent second generation protea-
some inhibitor carfi lzomib (CFZ) was recently FDA approved 
for patients who have received at least two prior therapies, 
including bortezomib and anIMiD. A phase II trial of single 
agent CFZ demonstrated a 24% ORR and 16 months OS 
in advanced MM patients, and manageable toxicity.8 Other 
novel agent combination approaches (including monoclonal 
antibodies and various small molecule inhibitors), as well as 
the proteasome inhibitors ixazomib (MLN9708) and marizo-
mib (NPI0052), also show considerable promise in this area 
of exquisite unmet medical need.9-12
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S14-5
Future Treatment Combinations for Multiple 
Myeloma
R. Z. ORLOWSKI
Department of Lymphoma/Myeloma, The University of Texas 
M. D. Anderson Cancer Center, Houston, United States

Doublet and triplet combinations are frequently used in 
the treatment of multiple myeloma, and immunomodula-
tory drugs (IMiDsⓇ) and proteasome inhibitors have become 
established components of these regimens. In patients with 
relapsed and/or refractory multiple myeloma (RRMM), the 
combination of lenalidomide and dexamethasone (RD) was 
shown to improve time to progression and overall survival 

compared with dexamethasone alone in two randomized tri-
als.1 Th is regimen showed a well characterized safety profi le, 
and data on long-term RD treatment suggest that continuous 
therapy strategies are feasible.2–4 Th e RD regimen is, there-
fore, an attractive “backbone” to which other therapies 
may be added in attempts to further improve effi  cacy. Pre-
liminary studies have evaluated RD in combination with 
conventional chemotherapeutic agents with known activity in 
RRMM, such as cyclophosphamide5 and bendamustine,6 as 
well as newer agents such as bortezomib,7 carfi lzomib,8 and 
the histone deacetylase inhibitor vorinostat.9 In a recent phase 
II trial, the combination of RD and the anti-CS1 mono-
clonal antibody elotuzumab elicited an impressive response 
rate of >90% and a median progression-free survival of 26.9 
months.10 Th e next-generation IMiDⓇ, pomalidomide, has 
also been evaluated in combination with low-dose dexameth-
asone plus carfi lzomib11 or clarithromycin12 and has shown 
promising results. Ongoing studies continue to evaluate novel 
treatment strategies using immunomodulatory drugs as the 
backbone of treatment for RRMM.
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S15
Consolidation / Maintenance

S15-1
What is the Role of Post-Transplant 
Consolidation Therapy?
M. CAVO
Seràgnoli Institute of Hematology, Bologna University School 
of Medicine, Bologna, Italy

When discussing treatment strategies in multiple myeloma 
(MM), the terms consolidation and maintenance are often 
used synonymously, although they identify two treatment 
phases with diff erent goals. Consolidation therapy is, by 
defi nition, short-term and intended to further enhance the 
frequency and quality of response obtained with the previ-
ous treatment phase(s). Traditionally, the most important 
consolidation therapy for transplant-eligible MM patients has 
been considered to be autologous stem-cell transplantation 
(ASCT), based upon the demonstrated ability of high-dose 
melphalan to overcome resistance to conventional chemo-
therapy. Over the last years, the choice of induction treatment 
before ASCT has moved from conventional chemotherapy to 
newer regimens incorporating the immunomodulatory de-
rivatives (IMiDs) thalidomide or lenalidomide, and the pro-
teasome inhibitor bortezomib. Up-front use of novel-agent-
based induction treatments has aff ected unprecedented rates 
of complete response (CR) that rival those previously seen 
with conventional chemotherapy and subsequent ASCT. Re-
cent studies have demonstrated that ASCT is complementary 
with novel agents and further enhances the degree of tumor 
reduction. High activity shown by IMiDs and bortezomib 
before ASCT has subsequently led to their investigational use 
as part of consolidation therapy after ASCT. In these phase 2 
and 3 studies, the novel agents have been given either alone 
or combined with one another for a (relatively) short time 
period, in the range between 2 and 5 months. Results from 
these reports have consistently shown the ability of novel-
agent-based consolidation therapy to increase the rate of CR, 
even to the molecular or immunophenotypic level, in com-
parison with that seen after single or double ASCT. In several 
studies, enhanced rates of high-quality responses resulted in 
prolonged PFS and OS from start of consolidation therapy, 
suggesting that this latter treatment phase contributed to im-
proved clinical outcomes observed with the entire treatment 
program. Th ese data collectively support the benefi ts of post-
ASCT consolidation therapy for MM. Randomized clinical 
trials designed to compare consolidation versus no consolida-
tion therapy are currently ongoing and will defi nitely assess 
the role of consolidation therapy for MM.
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S15-2
Is Maintenance Therapy Necessary for Every 
Patient?
V. S. RAJKUMAR
Mayo Clinic, Rochester, United States

Maintenance therapy has been investigated extensively in 
multiple myeloma. Several agents including prednisone, in-
terferon, and thalidomide were investigated in the past. How-
ever, until recently, data were often contradictory, and the 
benefi ts did not appear to outweigh the risks and costs associ-
ated with maintenance. More recently, we have made consid-
erable progress. Th ree randomized trials found lenalidomide 
maintenance to prolong progression free survival in myeloma; 
one of them has also found a survival benefi t. Th erapy was 
tolerated well. Two other randomized trials using bortezomib 
maintenance have also reported improvements in progression 
free survival and overall survival, although in both of these tri-
als, it is diffi  cult to separate the value of maintenance from the 
variations in induction therapy between the two arms being 
tested. Questions remain. Should all patients receive mainte-
nance therapy? If so, should it be bortezomib or lenalidomide? 
What is the required duration of maintenance for maximal 
clinical benefi t? Th ese questions will be discussed. Optimal 
selection of maintenance based on underlying risk categories 
also requires discussion and additional data. Maintenance 
therapy does carry some risks, such as second cancers with le-
nalidomide therapy. Th e cost and availability of maintenance 
are additional considerations to be discussed.
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S15-4
What is the optimal duration of maintenance 
therapy?
A. SPENCER
Department of Clinical Haematology, Alfred Health-Monash 
University, Melbourne, Australia

Th alidomide (THAL) when compared to prednisolone 
(PRED) maintenance or observation post-ASCT prolongs 
progression free (PFS) and overall survival (OS). Similarly, 
lenalidomide (LEN) when compared to observation signifi -
cantly improves PFS with an emergent OS advantage. What 
remains unresolved is the optimal duration of post-ASCT 
therapy with IMIDS, taking into consideration toxicity, SPM 
and cost versus survival advantage obtained. Re-analysis of 
the ALLG MM6 trial of THAL-PRED consolidation (THAL 
Arm - TA) versus PRED (Control Arm - CA) now with a me-
dian follow-up of 5.4 years shows estimated 5 year OS rates of 
66% and 47% (p=0.007; HR 0.12; 95% CI 0.028 to 0.558) 
in TA and CA, respectively. Th e TA cohort showed ongoing 
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disease response for up to 8 months on therapy, furthermore, 
the 80% of TA patients remaining on consolidation for at 
least 8 of the planned 12 months demonstrated improved 
OS when compared to either CA (p<0.001) or <8 months of 
THAL (p<0.032). Interim analysis of 30 patients receiving 
LEN and alternate day PRED post-ASCT with MRD moni-
toring (LEOPARD Trial) demonstrated a similar consolida-
tive eff ect with 16 patients achieving maximal response after 
a median of 109 days on therapy (range, 28 – 287 days). In 
conclusion, these data would support a minimum of 8 to 12 
months of post-ASCT IMID therapy with 12 months maxi-
mum being a realistic target for THAL, based predominant-
ly on tolerability. Th e optimal maximum duration of LEN 
maintenance remains uncertain with emergent issues related 
to both cost-eff ectiveness and SPM associated with prolonged 
usage.

S15-5
Analysis of OVERALL Survival (OS) in the 
Context of Cross-Over from Placebo to 
Lenalidomide and the Incidence of Second 
Primary Malignancies (SPM) in the Phase 
III Study of Lenalidomide Versus Placebo 
Maintenance Therapy Following Autologous 
Stem Cell Transplant (ASCT) for Multiple 
Myeloma (MM) CALGB (ALLIANCE) ECOG BMT-
CTN 100104
P. MCCARTHY,1 K. OWZAR,2 C. HOFMEISTER,3 
P. RICHARDSON,4 H. HASSOUN,5 E. STADTMAUER,6 
S. GIRALT,5 D. HURD,7 M. QAZILBASH,8 
B. MCCLUNE,9 M. PASQUINI,10 V. HARS,2 C. JIANG,2

 J. POSTIGLIONE,2 M. KELLY,11 L. BRESSLER,11 
S. DEVINE,3 K. ANDERSON,4 C. LINKER12 
1Alliance for Clinical Trials Network (Alliance) and Roswell 
Park Cancer Institute, Buffalo, NY, United States (CA59518); 
2Alliance Statistics and Data Center, Duke University Medical 
Center, Durham, NC, United States (CA33601); 3Alliance 
and Ohio State University, Columbus, OH, United States 
(CA77658); 4Alliance and Dana Farber Cancer Institute, Boston, 
MA, United States, (CA32291); 5Blood and Marrow Transplant 
Clinical Trials Network (BMT-CTN) and Memorial Sloan 
Kettering Cancer Center, New York, NY (U10HL069294-12) 
(CA77651), United States; 6BMT-CTN, Eastern Cooperative 
Oncology Group (ECOG) and University of Pennsylvania, 
Philadelphia, PA (U01HL069294) (CA15488), United States; 
7Alliance and Wake Forest University Medical Center, 
Winston-Salem, NC, United States (CA03927); 8BMT-CTN and 
University of Texas M.D. Anderson Cancer Center, Houston, 
TX, United States (U10HL069294-12); 9University of University 
of Minnesota Medical Center, Minneapolis, MN, United States 
(U10HL069294-12); 10BMT-CTN Medical College of Wisconsin, 
Milwaukee, WI, United States (U10HL069294-12); 11Alliance 
and University of Chicago, Chicago, United States, (CA41287); 

12Alliance and University of San Francisco, San Francisco, 
United States (CA138561).

CALGB 100104 demonstrated improved time to progres-
sion (TTP) and OS for MM patients treated with lenalido-
mide when compared to placebo maintenance starting at day 
100 after ASCT (McCarthy et al, NEJM,2012,366:1770). 
Th e study was un-blinded at 18 months median follow-up 
and cross-over to lenalidomide occurred in 86/120 placebo 
patients without disease progression. 

As the primary endpoint (TTP) was met, all subsequent 
analyses are conducted approximately yearly and this is a 
preliminary, updated OS, cross-over and SPM analysis at 48 
months median follow-up. 

As of Jan 2013, [29/231 (12.6%)] lenalidomide patients 
and [15/229 placebo patients (6.6%)] have developed SPMs. 
Updated OS demonstrates that deaths are less for lenalidomide 
[47/231 (20%)] versus placebo [69/229 (30%)] (P=0.008 
HR: 0.61). After randomization, median cross-over time 
from placebo to lenalidomide was 11 months (range 3-50). 
Including placebo patients crossing-over within 6 months of 
randomization in the lenalidomide arm, deaths are lower for 
lenalidomide [48/250 (19%)] versus placebo [68/210 (32%)] 
(P=0.007, HR: 0.57). Including placebo patients crossing-
over from placebo to lenalidomide within 12 months of 
randomization in the lenalidomide arm, deaths are lower for 
lenalidomide [53/277 (19%)] versus placebo [63/183 (34%)] 
(P=0.003, HR: 0.57). Th e cumulative incidence risk (CIR) of 
developing a SPM is higher for the lenalidomide arm when 
compared to placebo (P=0.03) and the CIR of progression 
(P=0.001) or death (P=0.002) is higher for placebo.

Th ere is an increased incidence of SPM for lenalidomide 
compared to placebo. However, despite cross-over of 71% 
of placebo patients, lenalidomide maintenance continues to 
demonstrate an improved OS.
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S16
Myeloma in Asia

S16-1
Report from Asian Myeloma Network (AMN)
J. H. LEE
Hematology, Gachon University Gil Hospital, Korea Republic of 
(South Korea)

Th e incidence of MM shows ethnic diff erence evidenced 
by US SEER and IARC data. Asians show lower incidence 
compared to Caucasian. However, there are growing evidenc-
es that MM is increasing in Asia. We collected 3,405 patient 
data from 22 centers of 7countries to build an Asian myeloma 
data base. Retrospective analyses were done to elucidate the 
presence of clinical and cytogenetic characteristics of MM in 
Asia. Median age was 62 years, 56% were male, bone lesion, 
severe anemia, thrombocytopenia, extramedullary plasmacy-
toma, hypercalcemia, hypoalbuminemia, renal dysfunction, 
increased LDH was observed in 80/39/8/16/19/52/23/28% 
respectively. IgG/A/LC was 55/22/17%. ISS was 20/36/44%. 
Abnormal cytogenetics were observed in 33%, hypodiploid 
15%, 13q deletion 12%, FISH analysis shows t (4; 14), t 
(11; 14), t (14; 16), del 17p, 11/17/4/13% respectively. OS 
was 47 months. Age, Hemoglobin, platelet, plasmacytoma, 
BMPC, calcium, albumin, creatinine, beta-2 MG, LDH, ISS, 
abnormal cytogenetics, 13q- by conventional cytogenetics, 
t(4;14) by FISH, ASCT, response to treatment, achievement 
of VGPR were prognostic variables for OS. Among them, 
azotemia, ISS, heavy chain, plasmacytoma, abnormal cyto-
genetics, ASCT, response to treatment remain as prognostic 
variables by multivariate analysis. In conclusion, there are 
no unique clinical or cytogenetic characteristics identifi es in 
Asian population. However, some unique fi ndings, such as 
high incidence of del 17p in China, need to be explored in 
future study.

67

S16-2
Toxic pro  les of novel agents in Japanese 
patients
T. CHOU
Department of Medicine, Niigata Cancer Center Hospital, 
Niigata, Japan

Th e introduction of novel molecular targeted anti-myeloma 
agents, such as thalidomide (Th al), lenalidomide (Len) and 
bortezomib (Bort) has a great impact on the improvement of 
survival of patients with multiple myeloma. Since these novel 
drugs may have diff erent and specifi c toxicity profi les in dif-

ferent races and countries, and should be analyzed in large 
patients cohort, the results of post-marketing surveillance 
on relapsed /refractory myeloma patients treated with these 
agents in Japan were summarized. Th e number of cases ana-
lyzed were Th al=1,548, Len=2,310, Bort=1,048, respectively.

Th e most common AEs associated with Th al are periph-
eral neuropathy(PN) (14.6%, grade3/4:0.5%), constipation 
(11.4%, G3/4:0.3%), leukocyotopenia (9.4%, G3/4:0.5%). 
Venous thromboembolism (VTE) was less common (1.1%) 
compared with previous reports from several western coun-
tries. Th e primary AEs associated with Len are myelosup-
pression, neutropenia:30.9%,G3/4:15.1%), thrombocy-
topenia: 32.6%,G3/4:9.5%), but again, less VTE (0.3%). 
Th e most relevant AEs reported in patients treated with 
Bort were PN (9.1%, G3/4:2.1%), thrombocytopenia 
(37.5%,G3/4:15.2%), and neutropenia (14.5%,G3/4:7.3%). 
Th e incidence of acute lung disorder/interstitial pneumonia 
was 3.1%. Overall, the toxic profi les of 3 drugs in Japan ap-
peared to be similar with that reported in western countries 
except lower incidence of VTE in iMIDs, but the frequency 
of AEs is variable in the diff erent clinical situations, depend-
ing on the administration of these drugs as single-agent or in 
combination with other agents. Finally, the management of 
these adverse events with a view to delivering optimal thera-
peutic eff ect in patients with newly diagnosed and relapsed 
and/or refractory multiple myeloma in Japan will be reviewed.
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S16-3
MGUS Prevalence among Nagasaki Atomic 
Bomb Survivors
M. IWANAGA,1 M. TOMONAGA2

1Teikyo University Graduate School of Public Health; 2The 
Japanese Red Cross Nagasaki Genbaku Hospital

Exposure to ionizing radiation is a known environmental 
risk factor for a variety of malignancies, including leukemia, 
myelodysplatic syndromes, and multiple myeloma. Th erefore, 
for Hiroshima and Nagasaki atomic bomb survivors (surviv-
ing victims who were exposed to ionizing radiation emitted 
from the nuclear weapons), several cancer screening tests have 
been provided annually to detect the early stage of malignan-
cies based on government support. An M-protein screening 
test is one of such cancer screenings to detect the early stage of 
multiple myeloma. For Nagasaki atomic bomb survivors, the 
screening test have been provided since 1988. In the screening 
process, a number of patients with MGUS, instead of mul-
tiple myeloma, have been identifi ed. In 2009, we for the fi rst 
time reported the age- and sex-specifi c prevalence of MGUS 
between 1988 and 2004 and the possible role of radiation 
exposure on the development of MGUS using the screen-
ing data of 1,082 patients of MGUS among approximately 
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52,000 Nagasaki atomic bomb survivors (Iwanaga et al, 2009, 
Blood). Th e fi ndings include the following: (1) the overall 
prevalence was 2.1%, which was signifi cantly lower than that 
of whites or blacks, (2) the prevalence was signifi cantly higher 
in men than women (2.8% vs. 1.6%), (3) there was an age-
related increase in the prevalence, and (4) the prevalence was 
signifi cantly higher in people exposed to higher radiation dos-
es only among those exposed at age 20 years or younger. Th e 
updated data on the survival and cause of death in patients 
with MGUS will be present as well.
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S16-4
Showcase Japan-Histories and Trials
K. SUZUKI
Department of Hematology, Japanese Red Cross Medical 
Center, Tokyo, Japan

Advances in the treatment of multiple myeloma (MM) in 
Japan are being accomplished through the joint eff orts of the 
Japan Myeloma Society and Myeloma Patients Society. Th e 
Japan Myeloma Society was inaugurated in 1980 as the My-
eloma Th erapy Study Group with Dr. Yukio Imamura as the 
chairman. Th e Japanese Myeloma Patients’ Society (JMPS), 
which became the Japanese branch of the International My-
eloma Foundation (IMF), whose slogan is “Until there is a 
cure, there is the IMF”, was inaugurated in 1997 with the 
slogan “Information can save your life” and has been work-
ing closely ever since with the Japanese myeloma study group. 

In 2004, Dr. Nagura and Dr. Takagi of the study group 
became the lead authors of the fi rst edition of the “Treat-
ment Guidelines for Multiple Myeloma in Japan”. Th e third 
version of the guidelines was published in 2012. Th ese guide-
lines have been making an important contribution towards 
myeloma therapy in Japan. 

In 2009, Dr. Kazuyuki Shimizu, who will also the chairper-
son of the IMW2013, was appointed as the Director, while in 
2011 the 36th annual general meeting was held and attended 
by approximately 400 active members under the theme of the 
globalization of MM research in Japan. In 2011, the Asian 
Myeloma Network (AMN) was formed by 8 member coun-
tries and began functioning as an academic society.

However, in some respects, clinical research on MM in Ja-
pan is still in its infancy, and results for early phase treatments 
using new drugs are especially scarce. In the future it is im-
portant to conduct research within a larger framework in or-
der to contribute our fi ndings to the world, and through this 
myeloma therapy in Japan will surely develop and progress. 
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S16-5
Current Status of Multiple Myeloma in Taiwan: 
Paradigm Shift in the Front-Line Treatment
J. S. Y. HUANG
Department of Internal Medicine, National Taiwan University 
and Hospital, Taiwan

Recently, the improvement on the survival of multiple my-
eloma (MM) has been reported in some western countries. 
In Taiwan, we also reviewed our epidemiology of MM up-
date to year 2009. From the National Taiwan Cancer Regis-
try, the age-adjusted incidence of MM increased from 0.2 per 
10000 persons in 1979 to 1.6 per 10000 persons in 2009. 
Intriguingly, the age-adjusted mortality decreased from the 
peak at year 2007 (1.18 per 10000 persons), down to 0.95 
per 10000 persons at year 2009. One explanation for the 
improved survival of MM here is the introduction of novel 
agents into MM treatment, like thalidomide (THA), bort-
ezomib (BTZ) and lenalidomide (LEN). Except for LEN, 
the THA and BTZ have been reimbursed as the front-line 
treatment in transplant-eligible and transplant-ineligible MM 
patients. We retrospectively reviewed 400 newly diagnosed 
MM patients in our hospital since 2004 and we found that 
there was a treatment paradigm shift that the induction regi-
men for transplant-eligible MM patients becomes nearly all 
BTZ+THA+Dexa (VTD) regimen. Th is regimen was able to 
induce 95% response rate (RR), terms of PR or better, includ-
ing 24% CR, which was signifi cantly higher than the pre-
vious induction regimens ever used, like VAD (RR, 65%), 
VAD+THA (RR, 75%), and TD (RR, 71%); p=0.006. For 
transplant-ineligible MM patients, MPT or MPV are both 
now recommended as the front-line regimen. We also retro-
spectively analyze our MM patients who had received MPT 
(n=66) and MPV (n=23) as their front-line treatment and the 
comparison between these two regimens will be done and pre-
sented.
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S16-6
Current State of Myeloma Treatment and 
Research in Singapore
W. J. CHNG
Depart of Haematology-Oncology, National Cancer Institute of 
Singapore, Singapore

Singapore is a small City State in Asia with a population of 
about 4.5 million. We have a complex healthcare system with 
both private and public components. We have access to all 
FDA approved drugs, so compared to many other countries, 
we have the advantage of havingaccess to novel agents such 
as Bortezomib, Lenalidomide, and Th alidomide early on.As a 
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result, we have seen a signifi cant improvement in the survival 
of our patients treated in the last 5 years.Th e drawback is that 
the patients have to pay for these treatments, which can be 
very expensive. We have a well-established clinical trial set-
up and are also part of the Mayo P2C consortium. Over the 
last few years, myeloma patients in Singapore have managed 
to get access to novel drugs such as panobinostat, CDK ini-
bitors, Carfi lzomib, Denusomab, through clinical trials. Th e 
main public hospital treating myeloma patients have devel-
oped a strong collaboration through the Singapore Myeloma 
Study Group. Our focus is on developing patient registry, a 
myeloma cell bank, and clinical trials. Building on this plat-
form, we have managed to contribute data for several inter-
national studies from the International Myeloma Working 
Group as well as the Asian Myeloma Network. Our research 
focuses on a few areas. One is through the use of genom-
ics, to identify new therapeutic target via a biological under-
standing of the disease with a particular focus on high-risk 
myeloma with t(4;14) or 17p13 deletion. Another is using a 
variety of platform to identify targets for immunotherapy ei-
ther through antibody-based therapies or cellular therapy us-
ing NK cells expressing chimeric antigen receptors. Another 
area is the development of new imaging techniques such as 
PET-MRI for myeloma.
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S16-7
Aberrant DNA Methylation of Tumor 
Suppressive MicroRNAs in Myeloma
J. C. S. CHIM
Department of Medicine, Queen Mary Hospital, The University 
of Hong Kong, Hong Kong

DNA methylation refers to the catalytic addition of a 
methyl group to carbon 5 position of a cytosine ring in a 
CpG dinucleotide. Methylation of promoter-associated CpG 
islands leads to gene silencing. During cancer development, 
apart from global DNA hypomethylation, locus-specifi c hy-
permethylation and hence silencing of multiple tumor sup-
pressor genes is frequently observed. MicroRNA (miRNA) is 
a novel class of short non-coding RNA molecules regulating a 
wide range of cellular functions through translational repres-
sion of their target genes. Methylation of promoter-associated 
CpG islands leads to repressed gene expressions and hence 
phenotypic alterations. Recently, promoter DNA methyla-
tion of tumor suppressor miRNA genes has been implicated 
in cancers including multiple myeloma (MM). Herein, we 
summarize the role of DNA methylation of tumor suppressive 
miRNAs in MM . First, miRNA methylation occurs in a tu-
mor-specifi c manner, resulting in miRNA silencing. Second-
ly, tumor suppressive miRNAs were inactivated by promoter 
hypermethylation. Th irdly, miRNAs repress gene translation 

by binding to the 3’untranslated region of the target gene. 
Moreover, based on a candidate gene approach, methylation 
of miR-203 and -224 has been shown to be an early event 
in myelomagenesis starting at MGUS. Besides, mir-129-2 
methylation is associated with progression from MGUS to 
symptomatic myeloma, miR-34b/c methylation is acquired at 
myeloma relapse/progression, and miR-124-1 methylation is 
acquired in-vitro during cell passaging, and hence unimport-
ant in myelomagenesis.
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S16-8
Clinical Trials for Myeloma in Japan; Japan 
Myeloma Network (JMN)
H. KOSUGI
Department of Hematology, Ogaki Municipal Hospital, Japan

In Japan, academic society for hematology/oncology was es-
tablished over 70 years. Japan Society of Hematology was es-
tablished in 1938, Japan Myeloma Society in 1980. For prac-
tical medicine, Japan established medical insurance system 
covered the all Japanese in 1961. Medical expenditure of Ja-
pan is over 320 billion USD per year now. On the other hand, 
approval of new drug has tendency to be delayed, caused by 
complex of factors, but one of major barriers should be the 
revised pharmaceutical aff airs law. Japanese hematologists/on-
cologists has made their eff ort to research the mechanism of 
disease and have tendency to setting aside from clinical trials. 
But, mega-pharma and drug providers push the new and ef-
fective drug into practical medicine, Japanese hematologists/
oncologists has made eff ort to establish their fundamentals 
for clinical trials by themiselves. Japanese hematologists/
oncologists have established JALSG (Japan Adult Leukemia 
Study Group) for leukemia, JCOG (Japan Clinical Oncol-
ogy Group) for lymphoma, and we have established JMN (Ja-
pan Myeloma Network) for myeloma. JMN is planning and 
conducting eight clinical trials and one of them, J-MEN 03 
STUDY, is collaborated with Asian Myeloma Network (IMF/
AMN). JMN is supported by fund/data management orga-
nization, ECRIN, legislative non-profi t organization in the 
context of Japanese law and it leads us for time-cost saving. 
I would like to introduce several clinical study conducted by 
JMN and consider to strengthen the fundamentals of clinical 
trials (domestic and international) for myeloma in Japan.
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S16-9
Multiple Myeloma in Korea: Past, Present, 
and Future. Experience of the Korean Multiple 
Myeloma Working Party
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S. S. YOON,1 J. H. LEE,2 H. J. KIM3 
1Department of Internal Medicine, Division of Hematology/
Medical Oncology, Seoul National University Hospital, Korea 
Republic of (South Korea); 2Internal Medicine, Ghil Hospital, 
Inchon, Korea; 3Internal Medicine, Hallym University Hospital, 
Anyang, Korea

Th e incidence of multiple myeloma in Korea is increasing 
steadily (fi gure). Th e most updated incidence rate of multiple 
myeloma in Korea is 1.5/100,000, and ranked as the third 
most common among the hematologic malignancies. Th is 
unprecedented increase is mainly due to environmental pol-
lution and the aging. Th e Korean Multiple Myeloma Working 
Party (KMMWP) was launched under the auspices of the Ko-
rean Society of Hematology (KSH) in 2005. Main members 
are both diagnostic and clinical hematologists. KMMWP im-
mediately began a multiinstitutional studies, including trans-
lational research projects such as cytogenetic study performed 
in the central laboratory. Next, we constructed the Korean 
Myeloma Registry (KMR), a web-based patient registry sys-
tem. Currently, more than 4,000 patients diagnosed after 
Jan., 2,000 are registered from more than 41 institutes. Th is 
serves as an excellent platform to conduct high-quality multi-
center studies. Based on these eff orts, we presented dozens of 
abstracts at international meetings. Now, we are participat-
ing actively in several important global projects. In addition, 
we have a number of ongoing prospective and retrospective 
studies of our own. We also support patient seminars with 
collaboration with International Myeloma Foundation (IMF) 
since our fi rst seminar in 2006. Also KMMWP is seeking for 
regional and international collaborations such as Japan and 
IFM. By this joined eff orts, research activities on multiple 
myeloma in Asian regions will escalate to higher levels and 
eventually, treatment outcome will be improved considerably.
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S16-10
Clinical Trials for Multiple Myeloma in China: A 
Preliminary Review
J. HOU

Changzheng Hospital, China

Multiple myeloma (MM) is still an incurable disease. China 
is becoming the new frontier in search for cure. As one of ma-
jor myeloma centers in China, we perform many global and 
domestic clinical trials for MM. Some of them are summarized 
below. In a multicenter, open-label phase II study (MM021), 
we proved that lenalidomide plus low-dose dexamethasone 
(Rd) is effi  cient and safe in Chinese subjects with relapsed/
refractory MM. Among the enrolled 199 patients, the overall 
response rate (ORR) is 46%，overall disease control rate (in-
cluding SD,PR/VGPR,CR）is 94.7%. Another multicenter, 
open-label phase IV study tested the effi  cacy of PAD vs. TAD 
in the newly diagnosed MM. Preliminary results demonstrated 
that the ORR is similar in two groups, but the CR rate in PAD 
group is much higher (35.9% vs. 0%). Recombinant Circularly 
Permuted TRAIL (CPT) is a recombinant mutant of human 
Apo2L/TRAIL developed by Sunbio Biotech Co. Ltd. CPT 
was well tolerated up to 15mg/kg.d with promising effi  cacy in 
patients with R & R MM in phase I study. In phase II study, 
the ORR of CPT alone has reached 33.3%. Th e drug related 
adverse events (>10%) included fever, AST/ALT elevation, 
leucopenia, neutropenia, rash, thrombocytopenia, and LDH 
elevation. In conclusion, a wide range of clinical trials in our 
center not only off er an opportunity for R & R patients, but 
also help to obtain progresses in the treatment of MM.
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S17
Plasma Cell Biology 2

S17-1
Molecular Pathogenesis of Multiple Myeloma
P. L. BERGSAGEL,1 M. CHESI,1 M. KUEHL2 
1Medicine, Mayo Clinic in Arizona, United States; 2Cancer 
Genetics Branch, National Cancer Institute, Bethesda, MD, 
United States

Chromosome content identifi es two pathogenic pathways, 
each occurring in about half of patients with MGUS and 
multiple myeloma (MM). Hyperdiploid MM (HRD) has 48-
75 chromosomes with multiple trisomies selectively involving 
chromosomes 3, 5, 7, 9, 11, 15, 19 and 21; only 10% of 
these HRD tumors have primary IgH translocations and no 
frequent focal genetic mutations have been identifi ed. In con-
trast primary IgH translocations are identifi ed in over 70% of 
non-hyperdiploid MM (NHRD). Rearrangements of MYC 
have been detected by FISH in only 16% of untreated MM, 
but over 90% of MM cell lines, identifying a late role for 
MYC in the progression of MM. Th e introduction of a MYC 
transgene into a mouse strain predisposed to MGUS results 
in mice that uniformly develop MM, suggesting a distinct 
early role of MYC in the progression of MGUS to MM. We 
have found that rearrangements in a 4Mb region surround-
ing MYC are present in 70% of HRD, representing the most 
frequent focal genetic mutation in this genetic subtype of 
MM. While only one third involve an immunglobulin locus, 
they are associated with cis-dysregulated expression of MYC, 
and may be one mechanism responsible for the progression 
of MGUS to MM. Tumors lacking MYC rearrangements bi-
allelically over-express MYC by a trans mechanism including 
potentially inactivating mutations of BLIMP1/PRDM1, or 
activating mutations of IRF4. We propose two largely non-
overlapping pathogenic pathways in MM: HRD associated 
with frequent MYC rearrangements, and NHRD associated 
with frequent primary IgH translocations.
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S17-2
Cytokines
D. HOSE,1 A. SECKINGER,1 T. RÈME,2 
H. GOLDSCHMIDT,1 B. KLEIN2

1Medizinische Klinik V, Universitätsklinikum Heidelberg, 
Heidelberg, Germany and Nationales Centrum für 
Tumorerkrankungen, Heidelberg, Germany; 2Centre 
HospitalierUniversitaire Montpellier, Institute for Research 
in Biotherapy, Hôpital Saint-Eloi, Montpellier, France and 
InsermU1040, Montpellier, France

Normal bone marrow plasma cells (BMPC) live up to de-
cades, but immediately apoptose when aspirated and thus 
deprived from their interaction with the bone marrow mi-
croenvironment (BMME). Th is thus provides crucial survival 
signals.Likewise, myeloma cells from most untreated patients 
cannot be grown for days ex vivo, despite ubiquitous presence 
of genetic alterations impacting on signaling chains or one 
of their ultimatetargets, D-type cyclins. Cytokine signaling is 
thus crucial for the maintenance of normal as well as malig-
nant plasma cells. 

Almost all of these factors (but for Inteleukin-6) are heparin 
binding; in perfect agreement with expression of syndecan-1 
(CD138) beingthe hallmark of normal and malignant plasma 
cells. Th isheparan-sulfate proteoglycan has no signal trans-
duction capability, but acts as “sponge” locally concentrat-
ingheparin-binding growth (GF) and survival factors (SF) for 
receptors in its vicinity. Th ese factors are either i) aberrantly 
produced by myeloma cells (e.g. HGF, IL-6) orii) their ex-
pression is “inherited” from normal BMPC (e.g. VEGFA). 
Indeed, BMPC share abilities of myeloma cells, likeexpression 
of pro-angiogeneic (e.g. VEGFA) or bone remodeling modi-
fying factors (e.g. BMP6). iii) Factors are produced by normal 
or myelomatous BMME (e.g. IL-6), or are iv) present in the 
serum (e.g. IGF-1).

Th us, part of the myelomatous nature of the BMME can 
be caused by factors normally present but appearing in higher 
abundance due to an increasing number of “producers”. 
Th is in turn marks themas targets - as those aberrantly ex-
pressed.

78

S17-3
Interactions of Plasmacytoid Dendritic Cells 
with Myeloma Cells: Therapeutic Implications
D. CHAUHAN
Dana-Farber Cancer Institute, Boston, United States

Th e bone marrow (BM) microenvironment confers growth, 
survival, and drug resistance in multiple myeloma (MM) cells. 
Our prior studies delineated the functions of various cellular 
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components of the BM milieu including endothelial cells, fi -
broblasts, osteoclasts, and osteoblasts. Here we characterized 
the role of plasmacytoid dendritic cells (pDCs) in the BM 
milieu. We show increased numbers and more frequent local-
ization of pDCs in MM patient BM than normal BM. pDCs 
are dysfunctional in MM, since they fail to stimulate T cell 
proliferation. Both in vitro and in vivo models of human MM 
show that pDCs confer growth, survival, chemotaxis, and 
drug resistance in MM cells. We observed that pDCs protect 
MM cells against the cytotoxicity triggered by novel and con-
ventional anti-MM agents. Our studies have also identifi ed 
a role of cell surface receptor-ligand interactions (e.g. BAFF-
RANKL, Toll-like receptor-9, or IL-3R) in mediating pDC-
MM interactions. Importantly, targeting Toll-like receptor-9 
with CpG ODNs (SD101) both improves immune function 
of pDCs and abrogates pDC-induced MM cell growth. Th e 
anti-MM activity of SD101 is observed only in the pDC-
MM co-cultures, with minimal cytotoxic eff ect on either cell 
type when cultured alone. Moreover, combinations of SD101 
with bortezomib, HDAC inhibitors, lenalidomide, pomalid-
omide, or Dex trigger synergistic anti-MM activity. Our study 
exemplifi es a treatment paradigm targeting MM cell-host BM 
interactions and their tumor-protective functional sequelae to 
overcome drug resistance and improve patient outcome.
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S17-4
Importance of T Cells in Multiple Myeloma
Q. YI
Department of Lymphoma/Myeloma, UT MD Anderson Cancer 
Center, United States

Multiple myeloma (MM) is still a fatal disease. Even with 
advances in high-dose chemotherapy and autologous stem-
cell support, relapses of the underlying disease remain the pri-
mary cause of treatment failure. Novel therapeutic approaches 
that have a mode of action diff erent from and non-cross-re-
sistant with cytotoxic chemotherapy are required to eradicate 
tumor cells that have become multidrug resistant. To this end, 
immunotherapy aimed at inducing or enhancing myeloma-
specifi c T-cell immunity in tumor-bearing patients may be 
desirable. Indeed, in the post-allograft relapse setting of MM 
(in which patients are chemotherapy refractory), long-lasting 
disease remission has been achieved after infusion of donor 
lymphocytes, suggesting that chemotherapy and T-cell-me-
diated cytolysis kill myeloma cells by diff erent modes of ac-
tion that are non-cross-resistant. In this presentation, I will 
discuss potential myeloma antigens, antigen-specifi c T cells 
and their function on myeloma tumor cells, and T-cell-based 
immunotherapies for myeloma. Furthermore, clinical studies 
of T-cell-based immunotherapy in the form of vaccination, 
allogeneic stem cell transplantation and donor lymphocyte 

infusions, with or without donor vaccination using patient-
derived idiotype, and future application of donor-derived or 
patient-derived, antigen-specifi c T-cell infusion in this disease 
are also discussed. Based on the specifi city of the immune ef-
fector molecules and cells, immunotherapies with specifi c T 
cells may represent novel strategies for the treatment of MM 
in the near future.
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S17-5
 Histone Deacetylase 6 (HDAC6) Inhibition in 
Combination with Car  lzomib Demonstrated 
Signi  cant Cytotoxicity in Multiple Myeloma 
(MM) Cells
T. HIDESHIMA,1 L. SANTO,2 N. MIMURA,1 
D. TAMANG,3 M. YANG,3 N. RAJE,2 S. S. JONES,3 
K. C. ANDERSON1

1Jerome Lipper Multiple Myeloma Center, Department of 
Medical Oncology, Dana-Farber Cancer Institute, Harvard 
Medical School, Boston, MA, United States; 2MGH 
Cancer Center, Massachusetts General Hospital, Harvard 
Medical School, Boston, MA, United States; 3Acetylon 
Pharmaceuticals, Boston, MA, United States

HDAC6 selective inhibitors (tubacin, ACY-1215) with bort-
ezomib (BTZ) show synergistic cytotoxicity in MM cells. In 
this study, we examined the cytotoxic eff ect of HDAC6 inhi-
bition by knockdown or small molecule inhibitors (tubastatin 
A, ACY-1215, ACY-775) with BTZ versus carfi lzomib (CFZ). 
Both BTZ and CFZ showed signifi cant growth inhibition in 
HDAC6 knockdown RPMI8266 cells; however, more promi-
nent combination eff ect was observed by CFZ treatment, as-
sessed by MTT assay.Moreover, CFZ demonstrated more en-
hanced cytotoxicity than BTZ combined with ACY-1215 in 
MM.1S and RPMI8226 cells. Similar results were observed in 
cells treated with tubastatin A and ACY-775 with CFZ. Taken 
together, these results confi rm the essential role of HDAC6 in 
this combination treatment. Since we also observed synergistic 
cytotoxicity with combination class-I HDAC inhibitor MS-
275 and CFZ, we further delineated molecular mechanisms 
inducing cytotoxicity induced by class-I HDAC inhibition 
vs HDAC6 inhibitioncombined with CFZ. Surprisingly, we 
observed that ACY-1215, but not MS-275, triggered accumu-
lation of lysine (K)48-linked polyubiquitinated proteins, fol-
lowed by induction of endoplasmic reticulum stress, evidenced 
by induction of phosphorylation of IRE1α, XBP-1 splicing, 
CHOP, and JNK activation. Importantly, ACY-1215 triggered 
intrinsic apoptosis (caspase-9 cleavage) whereas MS-275 trig-
gered extrinsic (caspase-10 cleavage) apoptotic pathways in 
combination with CFZ. Th ese results provide the preclinical 
framework for clinical evaluation of ACY-1215 with CFZ to 
improve patient outcome in MM.
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S17-6
Aberrant Histone Methylation in Multiple 
Myeloma
J. D. LICHT
Robert H. Lurie Comprehensive Cancer Center, Northwestern 
University, Chicago, IL, United States

Aberrant regulation of histone methylation is a recurrent 
theme in multiple myeloma, lymphoma and other B-cell ma-
lignancies. MMSET (Multiple Myeloma SET domain) is a 
histone methyltransferase (HMT) overexpressed as a result 
of the translocation t(4;14), present in about 15% of mul-
tiple myeloma patients. MMSET encodes a histone methyl-
transferase, and protein overexpression of MMSET induces 
a global increase in H3K36 methylation with concomitant 
loss of global H3K27 methylation. Th e HMT activity of 
MMSET is essential for growth stimulation by MMSET as 
re-expression of MMSET in a t(4;14) myeloma cell line 
which the rearranged MMSET allele was disrupted by ho-
mologous recombination (KMS11-TKO), rescued growth 
only when the HMT activity of the protein was intact. Th e 
complete H3K36/H3K27 switch mediated by MMSET re-
quires all PHD fi nger domains of the protein, the second 
PWWP domain and the functional SET domain. Despite the 
global change in histone methylation in response to MMSET, 
microarray and RNA-Seq analysis showed that only ～1000 
genes are appreciably changed in response to MMSET. Many 
genes activated by MMSET display a peak of H3K27me3 
near the transcription start site in MMSET low cells, which is 
absent in MMSET overexpressing cells, displaced by a broad 
pattern of H3K36me2 modifi cation. We also found a subset 
of genes repressed in response to MMSET overexpression, 
displaying increased H3K27me3 levels were increased in as-
sociation with increased occupancy by EZH2. Collectively, 
these data indicate that aberrant histone methylation, general-
ly aff ecting H3K27 is a common theme in multiple myeloma. 
Oncogenic lesions in histone modifying enzymes in myeloma 
and other lymphoid neoplasms need to be understood on 
their own terms, as the lessons learned from normal function 
of these enzymes may not predict their activity in malignancy. 
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S18
Relapsed MM

S18-1
Cereblon is a Target of Thalidomide, 
Lenalidomide and Pomalidomide, Predicts 
Clinical Outcomes and is Mutated in Some Drug 
Resistant Multiple Myeloma Patients
A. K. STEWART
Division of Hematology - Oncology, Mayo Clinic Arizona, 
Scottsdale, AZ, United States

Immunomodulator drugs (IMiDs) are key components 
of myeloma (MM) therapy. Recently, we demonstrated that 
Cereblon (CRBN) is the major mediator of IMiD action 
in MM, operating in part via interferon regulatory factor 4 
(IRF4). Both IRF4 and MYC are down regulated by lenalido-
mide (Len) treatment or CRBN knockdown. Conversely, 
over expression of IRF4 can rescue MM cells from Len expo-
sure or CRBN deletion. Introduced mutations in the CRBN 
- thalidomide or DDB1 binding domains result in loss of 
Len-induced cytotoxicity.

CRBN mutations are uncommon in newly diagnosed pa-
tients although CRBN expression levels drop in relapsed MM. 
However, sequencing of a highly drug resistant MM revealed 
a Q99* truncating mutation as well as a R283K point muta-
tion in CRBN. Additional sequencing in an expanded cohort 
of 25 patients with low CRBN levels revealed a synonymous 
mutation in only one sample. 

We analyzed CRBN gene expression in 53 relapsed/refrac-
tory patients treated homogeneously with pomalidomide 
2-4mg daily and weekly dexamethasone 40mg. Th e percent of 
patients that demonstrated at least a partial response was 0% 
for CRBN low expressors, 19% for intermediate expression, 
and 33% for higher CRBN expression. Signifi cant diff erences 
in PFS (3.0 months vs. 8.9 months, p = 0.0006) and in OS 
(9.1 months vs. 27.2 months, p = 0.01) were observed when 
the lowest quartile of CRBN expression was compared to the 
top three quartiles. An important caveat with respect to PFS 
and OS is that CRBN mRNA level is primarily a refl ection 
of the number of copies of CRBN on chromosome 3p and 
thus low risk hyperdiploid disease will have high levels of the 
protein. 

In summary, CRBN is the major target of the IMiDs (now 
better named cereblon inhibitors) is mutated in some drug 
resistant patients, expression of CRBN predicts response to 
IMiD based therapy and survival outcomes. Inhibition of 
CRBN and its associated complex results in alterations in the 
IRF4 pathway and blocks E3ligase function.
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S18-2
Treatment should not Immediately be Started at 
Time of Biochemical Relapse
H. LUDWIG
Department of Medicine I, Center for Oncology, Hematology 
and Palliative Care, Wilhelminenspital, Austria

Biochemical relapse, by defi nition, is not associated with 
symptoms or CRAB criteria and can evolve slowly, or fast. 
Immediate start of therapy is not required in either case, but 
requirements for monitoring and workup diff er signifi cantly. 
Patients with rapidly increasing M-component (M-C) should 
receive a thorough clinical exploration and, in addition to 
basic monitoring, further testing for exclusion or documen-
tation of progressive organ manifestations. A whole body 
MRI and/or PET/CT will inform about a possible increase 
of preexisting or occurrence of new bone lesions and of ex-
tramedullary manifestations. A bone marrow biopsy should 
be considered when a disruption of the correlation between 
M-component level and clonal size, or a light chain escape is 
suspected. In case no new abnormalities are found, treatment 
can be withheld temporarily in pts with favorable prognostic 
factors, but close monitoring is required. In pts with a history 
of aggressive disease or light-chain induced renal failure, del 
17p, t(4; 14), high LDH, and/or plasmablastic morphology, 
initiation of treatment seems justifi ed even in the absence of 
overt signs of clinical progression. In pts with slowly evolv-
ing M-C, treatment should be withheld until the emergence 
of early signs of myeloma-associated organ damage. Start of 
therapy is indicated in case of clear signs of clinical progres-
sion (before matching full CRAB criteria) and/or imminent 
complications. Taken together, instead of a one size fi ts all 
strategy, an individualized approach based on the above cited 
considerations should be applied.
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S18-3
De  ning the Correct Sequence of Novel Agents 
in the Treatment of Relapsed Multiple Myeloma.
S. JAGANNATH
Hematology/Oncology, The Mount Sinai Medical Center, New 
York, United States

During the past 10 years the life expectancy of myeloma pa-
tients has doubled due to the approval of several new drugs for 
the treatment of multiple myeloma, including thalidomide, 
lenalidomide, and bortezomib. All these drugs had shown 
effi  cacy in the treatment of relapsed and relapsed/refractory 
multiple myeloma. Now, these drugs are often incorporated 
in frontline regimen. Th erefore, defi ning the correct sequence 
of novel agents in the treatment of relapsed multiple myeloma 

has become a challenge.
Most patients with multiple myeloma do eventually relapse. 

Th e proportion of patients with good risk or high risk genetics 
is almost in the same proportion as newly diagnosed myelo-
ma. Th e genomes of standard risk patients show few changes 
over time, whereas those of cytogenetically high risk patients 
show signifi cantly more changes over time. Th ese fi ndings add 
to the complexity of the management of relapsed multiple 
myeloma.

Th e choice of novel agents in the relapsed myeloma is based 
more on empiric clinical criteria. Th ese include disease-relat-
ed, patient-related or treatment-related factors. Th e choices 
are often predicated on the history of prior drug exposure. 

Bortezomib-based, salvage therapy is optimal for patients 
who have relapsed disease after IMiDs or have high risk ge-
netics and/or renal impairment. Lenalidomide-based salvage 
therapy is preferable for patients who had prior exposure to 
bortezomib, patients with signifi cant neuropathy and patients 
with good risk cytogenetics. Th alidomide-based salvage thera-
py is preferable for patients presenting with cytopenia, severe 
renal impairment and have had prior exposure to bortezomib 
and/or lenalidomide.

85

S18-4
The Role of Allotransplants in the Era of Novel 
Therapies
G. GAHRTON,1 S. IACOBELLI,2 B. BJORKSTRAND,1 
U. HEGENBART,3 A. GRUBER,4 H. GREINIX,5 L. 
VOLIN,6 F. NARNI,7 A. M. CARELLA,8 M. BEKSAC,9 
A. BOSI,10 G. MILONE,11 P. CORRADINI,12 S. 
SCHOENLAND,3 K. FRIBERG,1 A. VAN BIEZEN,13 L. 
DE WREEDE,13 H. GOLDSCHMIDT,3 T. DE WITTE,14 
C. MORRIS,15 D. NIEDERWIESER,16 L. GARDERET,17 
N. KROEGER18 
1Department of Medicine, Karolinska Institutet, Huddinge, 
Sweden; 2Centro Interdipartimentale di Biostatistica e 
Bioinformatica, Universita di Roma “Tor Vergata”, Italy; 
3University of Heidelberg, Germany; 4Department of Medicine, 
Karolinska Institute, Solna, Sweden; 5Medical University 
of Vienna, Austria; 6Helsinki University Central Hospital, 
Finland; 7University of Modena, Italy; 8“CSS” Hospital IRCCS, 
S.G. Rotondo, Italy; 9Ankara University Faculty of Medicine, 
Turkey; 10Ospedale di Careggi, Florence, Italy; 11Ospedale 
Ferrarotto, Catania, Italy; 12University of Milano, Italy; 13Leiden 
University Medical Center, The Netherlands; 14Radboud 
University Nijmegen Medical Center, The Netherlands; 15The 
Queens University, Belfast, United Kingdom; 16University 
Hospital Leipzig, Germany; 17Hopital St Antoine, Paris, France; 
18University Hospital Hamburg-Eppendorf, Germany

Allogeneic stem cell transplantation (allo) in patients with 
multiple myeloma is a controversial treatment method. A re-
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cent study of relapsed patients after autologous transplanta-
tion (auto) showed that those treated with reduced intensity 
conditioning allo (RIC/allo) had better progression free sur-
vival (PFS) as compared to those that received novel drugs, 
but overall survival (OS) was similar. Upfront tandem auto/
RICallo has been more promising and has shown improved 
long term PFS and OS as compared to auto alone in two out of 
six prospective trials. One of these, the EBMT-NMAM2000 
study, comprising 357 patients has now been updated at 96 
months median follow-up. Patients with an HLA-identical 
sibling were allocated to auto/RICallo (n=108) and patients 
without to auto (n=249). Single (n=145) or tandem (n=104) 
auto were optional. Conditioning for RICallo was total body 
irradiation 2 Gy plus fl udarabine 30 mg/m2/day x 3. PFS was 
22% at 96 months with auto/RICallo, as compared to 12% 
with auto (p=0.027). OS at this time was 49% with auto/
RICallo as compared to 36% with auto (p=0.030). Non-
relapse mortality at 36 months was 13% after auto/RICallo 
compared to 3% with auto (p=0.0004). Survival from pro-
gression was signifi cantly better with auto/RICallo, i.e. 48% 
versus 26% at 60 months from progression (p= 0.019) and 
patients that obtained CR with auto/RICallo had better out-
come than those who obtained CR with auto. Auto/RICallo 
should be combined with novel drugs in future studies and 
may have a place both upfront in high risk patients and after 
relapse.
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Plenary Session

O-1
Stable Epigenetic Reprogramming of Bone 
Marrow Mesenchymal Stem Cells is Seen in 
Patients with Multiple Myeloma
S. J. ESSEX,1 A. SEETHARAM,2 A. BARKHUIZEN,2 
W. WEI,3 S. BASU,2 A. FILER,4 G. PRATT,5 P. MOSS3 
1School of Cancer Sciences, University of Birmingham, 
Birmingham, United Kingdom; 2Department of Haematology, 
The Royal Wolverhampton Hospitals NHS Trust, 
Wolverhampton, United Kingdom; 3School of Cancer 
Sciences, University of Birmingham, United Kingdom; 4School 
of Immunology and Infection, University of Birmingham, 
Birmingham, United Kingdom; 5Centre for Clinical 
Haematology, University Hospital Birmingham NHS Foundation 
Trust, United Kingdom

Multiple myeloma (MM) plasma cells co-cultured with 
stroma taken from MM bone marrow demonstrates that it is 
the stroma, rather than the plasma cell, that acts as a major 
determinant of disease progression in MM. Th e role of bone 
marrow mesenchymal stem cells (BMMSC) in the progression 
of MM and monoclonal gammopathy of undetermined sig-
nifi cance (MGUS) was investigated. BMMSC were isolated 
from control, MGUS and MM bone marrow. Th e full genetic 
profi le of these cells was examined using microarrays, with 
detailed pathway analysis to determine the genes involved in 
disease progression. 30 patients BMMSC were analysed using 
U133 plus 2.0 GeneChip microarrays; this highlighted 187 
genes that had over a 1.5 fold diff erence in expression be-
tween control and disease BMMSC. Pathway analysis of these 
genes generated several diff erentially expressed pathways, with 
Wnt signalling being the most evident. Two Wnt pathway 
genes whose expression is signifi cantly decreased in disease 
BMMSC are secreted frizzled-related proteins (sFRPs) 2 and 
4. Th is decrease in expression was confi rmed by RT-PCR, 
with a concurrent increase in methylation status suggesting 
these genes have become epigenetically silenced. Splice vari-
ant analysis of these particular genes showed a diff erential ex-
pression of exons, which may be functionally signifi cant for 
Wnt signalling. For the fi rst time we show profound silenc-
ing of negative regulators of Wnt signalling within MM and 
MGUS BMMSC, which may help to design early interven-
tions aimed at patients in the premalignant state.
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O-2
Identi  cation of Tumor Suppressive MicroRNAs 
in Multiple Myeloma by Pharmacologic 
Unmasking
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B. CHONGLEI,1 J. ZHOU,2 T. H. CHUNG,2 G. 
HUANG,2 J. YAN,2 W. J. CHNG2 
1Medicine, National University of Singapore, Singapore; 
2Cancer Science Institute Singapore

Deregulation of microRNAs (miRNAs) has been associ-
ated with pathogenesis and prognosis of multiple myeloma 
(MM). Although several causes may lead to miRNA deregu-
lation, epigenetic alterations such as aberrant DNA methyla-
tion and/or histone modifi cations, have emerged as the main 
culprit. We conducted genome-wide screening for miRNAs 
induced in MM cells by demethylating agent 5-azacytidine 
(5’aza), global histone methylation inhibitor DZNep and 
histone deacetylase inhibitor SAHA respectively. Among 
1205 human miRNAs profi led, 32 were consistently upregu-
lated by 5’aza. Th ese miRNAs were closely associated with 
CpG islands and include miR-155, miR-198, miR-135a*, 
miR-200c, miR-125a-3p, miR-188-5p which were under-
expressed in MM patients, miR-150*, miR-3141, miR-4257 
and miR-1471 which were upregulated by all three com-
pounds, as well as miR-483-5p, miR-663, and miR-630 with 
known tumor suppressor functions in other cancers. Among 
the predicted mRNA targets of these 13 miRNAs, 305 were 
upregulated in MM patients (UAMS dataset, GSE2658) and 
contained a 46-gene signature that was associated with patient 
survival. Ectopic restoration of miR-155, miR-198, miR-
135a*, miR-200c, miR-663 and miR-483-5p signifi cantly 
repressed MM cell proliferation, colony formation and migra-
tion. In summary, we have revealed important, epigenetically 
silenced tumor suppressor miRNAs by pharmacologic rever-
sal of epigenetic silencing. Th ese miRNAs are of functional 
relevance and aff ect genes that are associated with survival in 
myeloma.
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O-3
Early Detection of Osteolytic Lesions in Multiple 
Myeloma Using Natural Calcium (Ca) Isotopes
R. FONSECA,1 J. SKULAN,2 A. ANBAR,2 G. 
GORDON3 
1Mayo Clinic in Arizona, United States; 2Dept. of Chemistry 
and Biochemistry, and School of Earth and Space Exploration, 
Arizona State University, United States; 3School of Earth and 
Space Exploration, Arizona State University, United States

Th ere is need for real time monitoring of bone metabolism 
in multiple myeloma (MM). Better markers of incipient or 
asymptomatic bone destruction could be used to evaluate the 
need for and duration of bone specifi c therapies. We propose 
that measuring serum levels of naturally occurring Ca isotopes 
should be further explored as such a marker. Natural changes 
in the Ca isotope composition of urine and blood provide 

quantitative information on short-term changes in net bone 
mineral balance (BMB), information unavailable from con-
ventional biochemical measures of bone metabolism. Specifi -
cally, net bone gain and net bone loss cause blood and urine 
to be respectively enriched or depleted in heavy Ca isotopes. 
Based on studies in which bed rest was used to induce bone 
loss, net bone mineral loss rate of about <4%/year are detect-
able with current analytical techniques. Osteolytic lesions that 
occur in >80% of MM patients should cause negative shifts in 
BMB detectable by Ca isotopic analysis. In a pilot study, Ca 
of blood from patients with MGUS was signifi cantly isotopi-
cally heavier than Ca in blood of patients with MM (p=0.01, 
Mann-Whitney test). Th is diff erence likely refl ects negative 
bone mineral balance caused by osteolytic lesions in MM pa-
tients. As the onset of osteolytic lesions is a common clini-
cal manifestation of progression from MGUS or smoldering 
MM, their early detection would be of value in monitoring 
the progression of the disease and in evaluating which patients 
are at highest risk for rapid progression.
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O-4
High Risk Cytogenetics and Achievement 
of Molecular Remission after Tandem 
Transplantation for Multiple Myeloma
N. KROGER,1 A. BADBARAN,1 T. ZABELINA,1 F. 
AYUK,1 C. WOLSCHKE,1 D. ATANACKOVIC,2 G. 
SCHILLING,2 T. HANSEN,2 T. STUEBIG,1 B. FEHSE,1 
A. R. ZANDER1 
1Department of Stem cell Transplantation, University Hospital 
Hamburg Eppendorf, Germany; 2Oncology/Hematology, 
University Medical Center Hamburg-Eppendorf, Germany

Within a prospective protocol the incidence and impact 
of achievement of molecular remission (mCR)and high risk 
cytogenetics was investigated in 73 patients with multiple 
myeloma (MM) after auto-allo tandem transplantation. Af-
ter induction chemotherapy patients received melphalan 200 
mg/m2and autologous stem cell transplantation (SCT) and 
after 3 months melphalan 140 mg/m2 and fl udarabine 180 
mg/m2 followed by allogeneic SCT. 16 patients had high risk 
cytogenetic features defi ned by positive FISH for del(17p13) 
and/or t(4;14).Overall, 66% achieved complete or near com-
plete remission and 41% molecular remission, which was sus-
tained negative (at least four consecutive samples negative) 
in 15 patients (21%), and did not diff er between high risk 
cytogenetics and others (p=0.7).After a median follow-up of 
6 years the 5 year progressive-free survival was 29 % with-
out diff erence between del 17p13/t(4;14) harbouring patients 
and others (24% vs. 30%, p=0.7). Th e 5 y PFS diff ers sub-
stantially according to the achieved remission and was for PR, 
CR, mCR, and sustained mCR 17 %, 41 %, 57 %, and 85 
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%, respectively. Th ese results suggested that auto-allo tandem 
transplantation may overcome negative prognostic eff ect of 
del(17p13) and/or t(4;14) and achievement of molecular re-
mission resulted in long-term freedom from disease. (registra-
tion: NCT 00781170).
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O-5
Pomalidomide Cyclophosphamide and 
Prednisone is Active in Lenalidomide Relapsed/
Refractory Multiple Myeloma
A. LAROCCA,1 V. MONTEFUSCO,2 S. OLIVA,1 D. 
ROSSI,3 C. CRIPPA,4 M. GENUARDI,1 M. GALLI,5 
M. MARCATTI,6 A. MOSCETTI,7 N. GIULIANI,8 R. 
MINA,1 T. GUGLIELMELLI,9 D. ROTA-SCALABRINI,10 
D. ODDOLO,1 A. SANTAGOSTINO,11 I. BALDI,12 M. 
SPRIANO,13 M. BOCCADORO,1 P. CORRADINI,2 A. 
PALUMBO1 
1Myeloma Unit, Division of Hematology, University of Torino, 
Torino, Italy; 2Division of Hematology, IRCCS Fondazione 
Istituto Nazionale dei Tumori, Milano, Italy; 3Division of 
Hematology, Department of Translational Medicine, Amedeo 
Avogadro University of Eastern Piedmont, Novara, Italy; 
4Division of Hematology, Spedali Civili, Brescia, Italy; 5Division 
of Hematology, Ospedale Papa Giovanni XXIII, Bergamo, 
Italy; 6Hematology and BMT Unit, San Raffaele Scienti  c 
Institute, Milano, Italy; 7U.O.S. Diagnosi e Cura delle Discrasie 
Plasmacellulari e delle Amiloidosi, A.O. Sant’Andrea, La 
Sapienza University, Roma, Italy; 8Department of Clinical and 
Experimental Medicine, University of Parma, Parma, Italy; 9Unit 
of Hematology, Ospedale San Luigi Gonzaga, Orbassano, Italy; 
10University division of Oncology, Fondazione del Piemonte 
per l'oncologia (FPO) IRCC, Candiolo, Italy; 11Department 
of Oncology and Hematology, Ospedale S.Andrea, Vercelli, 
Italy; 12Unit of Cancer Epidemiology, Univerisity of Torino and 
CPO Piemonte, Torino, Italy; 13Division of Hematology, IRCCS 
Azienda San Martino-IST, Genova, Italy

Background: Patients failing novel agents represent an un-
met medical need. Th e median event-free survival is 5 months 
and overall survival is 9 months1. Pomalidomide has shown 
to rescue patients relapsed or refractory after lenalidomide 
and bortezomib. Aims: Th is phase 1/2 study determined the 
maximum tolerated dose (MTD) of pomalidomide-cyclo-
phosphamide-prednisone in myeloma patients relapsed or 
relapsed/refractory to lenalidomide. Methods: Pomalidomide 
was administered at doses ranging from 1 to 2.5 mg/d, cyclo-
phosphamide at 50 mg every other day, and prednisone at 50 
mg every other day, for six-28 day cycles, followed by mainte-
nance with pomalidomide-prednisone. Th romboprophylaxis 
with aspirin 100 mg/d or low-molecular weight heparin was 
recommended at physician’s discretion. Results: Sixty-nine 
patients were enrolled. Th e MTD was 2.5 mg/d. Fifty-fi ve 
patients enrolled at the MTD were evaluated after complet-

ing at least 1 cycle. Best responses included 5% of complete 
response, 24% of at least very good partial response, 51% of 
at least partial response and 71% of at least minimal response. 
Th e median time to response was 1.83 months. After a me-
dian follow-up of 14.8 months, median progression-free sur-
vival was 10.4 months and 1-year overall survival was 69%. 
Grade 3-4 toxicity included anemia (9%), thrombocytopenia 
(11%), neutropenia (42%), neurologic (7%), dermatologic 
(7%), infections (5%) and thromboembolism(2%). Conclu-
sions: Pomalidomide-cyclophosphamide-prednisone induced 
high response rates, prolonged progression-free survival, with 
manageable toxicity.
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O-6
Phase II Study: Car  lzomib (CFZ), Lenalidomide 
(LEN), and Dexamethasone (Dex) in High Risk 
SMM (Early Myeloma)
C. O. LANDGREN,1 E. MANASANCH,2 M. KWOK,2 
A. FLANDERS,2 A. ZINGONE,2 R. COSTELLO,2 
M. MULQUIN,2 D. ZUCHLINSKI,2 G. CARTER,3 I. 
MARIC,4 K. CALVO,4 R. BRAYLAN,4 P. TEMBHARE,5 
C. YUAN,5 M. STETLER-STEVENSON,5 D. 
ARTHUR,5 L. LINDENBERG,6 P. CHOYKE,6 K. 
KURDZIEL,6 S. STEINBERG,7 M. ROSCHEWSKI,2 N. 
KORDE2 
1Multiple Myeloma Section, National Cancer Institute, 
Metabolism Branch, United States; 2Multiple Myeloma Section, 
National Cancer Institute, Metabolism Branch, United States; 
3Medical Oncology Branch, NCI, United States; 4Hematology 
Service, DLM, NIH, United States; 5Laboratory of Pathology, 
NCI, United States; 6Molecular Imaging Program, NCI, United 
States; 7Biostatistics and Data Management Section, NCI, 
United States

BACKGROUND. Multiple myeloma is consistently pre-
ceded by a precursor state. High risk smoldering multiple 
myeloma (SMM) or “early myeloma” has a 72-76% risk 
of progression at 5 years. Emerging QUIREDEX data show 
26% nCR/CR response rate after a median of 15 (2-41) LEN/
DEX maintenance cycles and (vs follow-up) overall survival 
benefi t (HR=3.5, p=0.01). METHODS. Th is phase II single 
arm study for high risk (Mayo clinic or PETHEMA models) 
SMM patients treats with dosing schedule (8x28 day cycles) 
CFZ IV 20/36 mg/m2 on days 1, 2, 8, 9, 15, 16; LEN 25 
mg days 1-21; and DEX IV/oral 20/10 mg on days 1, 2, 8, 
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9, 15, 16, 22, 23; >SD receive LEN maintenance 10 mg days 
1-21. Primary endpoint: response rate; secondary endpoints: 
PFS, DOR, safety, and correlative assays focusing on minimal 
residual disease (MRD) eradication. RESULTS. Th us far, 8 
patients (median age 55 yrs; range 48-61) meeting eligibil-
ity criteria have been enrolled; 83% obtained nCR/sCR after 
a median of 4.5 (range 1-7) cycles; Table. Mean serum M-
protein was 1.9 g/dL (1.1-2.9). Toxicities >grade 3 include 
non-hematologic: 1 CHF, 1 rash; hematologic: 2 lymphope-
nia, 1 neutropenia. No patients have progressed to multiple 
myeloma. CONCLUSIONS. Based on small numbers, 83% 
of high risk SMM patients obtained nCR/sCR after a me-
dian of 4.5 cycles CFZ/LEN/DEX therapy. Updated results 
(more patients, longer follow-up) with extensive correlative 
assays will be presented at the meeting. “Early myeloma” 
may represent a key interventional time point before develop-
ment of “metastatic myeloma” with debilitating end-organ 
damage.
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O-7
Cyclophosphamide-Lenalidomide-
Dexamethasone vs Autologous Transplant in 
Newly Diagnosed Myeloma: a Phase 3 Trial.
F. GAY,1 R. HAJEK,2 F. DI RAIMONDO,3 M. 
GENUARDI,1 M. KREJCI,2 A. P. FALCONE,3 L. 
CATALANO,3 A. LEVI,3 T. PIKA,4 G. CICCONE,5 
M. OFFIDANI,3 A. M. LIBERATI,3 M. SPRIANO,3 V. 
MAISNAR,6 A. ROCCI,1 T. CARAVITA DI TORITTO,3 
V. MONTEFUSCO,3 R. RIA,3 S. PULINI,3 R. 
STOCCHI,3 C. CONTICELLO,3 M. T. PETRUCCI,3 M. 
BOCCADORO,1 A. SPENCER,7 A. PALUMBO1 
1Myeloma Unit, Division of Hematology, University of 
Torino, Italy; 2Czech Myeloma Group; 3Italian Multiple 
Myeloma Network, GIMEMA; 43rd Department of Internal 
Medicine, University of Hospital Olomouk, Olomouk; 5Tumor 
Epidemiology Unit, Citta della Salute e della Scienza, Torino; 
6Department of Medicine - Hematology, Charles University 
Faculty Hospital, Hradec Kralove; 7Department of Clinical 
Haematology, The Alfred Hospital, Monash University, 
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Background : Novel agents question the role of autologous 

stem cell transplant in the treatment of younger Multiple 
Myeloma (MM) patients.Th is trial evaluated the effi  cacy and 
safety of Cyclophosphamide-lenalidomide-dexamethasone 
(CRD) versus Melphalan 200mg/mq (MEL200). Methods 
and Materials: 389 patients (< 65 ys) with newly diagnosed 
MM were enrolled. All patients received Rd induction (four 
28-day cycles lenalidomide 25 mg d 1-21 and low-dose dexa-
methasone 40 mg d 1,8,15,22). Th e consolidation treatment 
consisted of CRD [six 28-day cycles of Cyclophosphamide 
(300 mg/mq d 1,8,15), dexamethasone (40 mg d 1,8,15,22) 
and lenalidomide (25 mg d 1-21))] or MEL200 [tandem mel-
phalan 200 mg/m2 with stem-cell support]. Primary study 
endpoint was PFS. Results : After induction the PR rate was 
60%, VGPR rate was 18% including 4% CR. After con-
solidation VGPR rate was 48% (including 16% CR) in the 
CRD arm (N 126) versus 43% (including 15% CR) in the 
MEL200 arm (N 118). Median follow-up was 27,4 months. 
Th e 2-year PFS was 61% for CRD arm and 72% for MEL200 
arm (p=.02) and OS was 92% and 88% respectively (p=.32). 
In the CRD and MEL200 arms the incidence of grade 3-4 
infections (21% vs 0%, p<.001). Th e incidence of throm-
boembolic events (VTE) was 3.87% after induction. In the 
CRD and MEL200 arms the incidence of grade 3-4 VTE was 
2% and 0% respectively. Conclusions: In this trial MEL200 
signifi cantly improved PFS as compared to CRD. As expected 
MEL200 induced higher hematologic and non-hematologic 
toxicities. Longer follow-up is needed to assess OS.
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O-8
Randomized Phase 3 Trial in Elderly NDMM 
Comparing MPT Followed by T Maintenance 
Versus MPR Followed by R Maintenance.
S.ZWEEGMAN,1 U. H MELLQVIST,1 C. V. 
MONTFORT,1 M. SALOMO,1 B. V. D. HOLT,1 G.M.J 
BOS,1 H.M. LOKHORST,1 H. VISSER-WISSELAAR,1 
P.SONNEVELD,1 A. WAAGE1 
1Department of Hematology, VU University Medical Center, 
Netherlands; 2Department of Hematology, Sahlgrenska 
University Hospital Gothenburg, Sweden

In Europe standard therapy of newly diagnosed patients in-
eligible for autologous stem cell transplantation is a melpha-
lan-based regimen (M), combined with prednisone (P) and a 
novel agent. Currently, in fi rst line this novel agent is either 
thalidomide (MPT) or bortezomib (MPV). Results from the 
MM015 study showed that MPR followed by R maintenance 
therapy is also superior to MP. However, these regimens have 
not been compared head to head. 

We compared MPT-T versus MPR-R in elderly symptomat-
ic NDMM. We determined that a sample size of 668 patients 
would provide a power of 90% to detect an improvement of 
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PFS with a HR of 0.714 for patients receiving MPR-R. Th e 
study was closed for inclusion at October 19, 2012.

Demographic data are presented in table 1. Importantly, 
this study refl ects the general elderly population as 41% is ≥ 
75 years. Concerning toxicity; 54% of patients experienced 
a SAE. Th e main reason for a SAE was hospitalisation; 77%. 
Th ere was no statistically signifi cant diff erence in the number 
and reasons of SAEs in patients <75 and ≥75. Fifty-one% of 
all off  protocol patients discontinued therapy due to toxicity 
(48% <75 and 55% ≥75 years of age). Th e number of second 
primary malignancies were 33 after a median follow up of 14 
months (max. 44).

In conclusion, this joint HOVON/NMSG study will reveal 
whether Lenalidomide in combination with MP will improve 
outcome of elderly NDMM patients. Data on response and 
PFS are to be expected at Q3 2013 and 2014 respectively at 
the earliest.
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O-9
Durable Survival Bene  t for Thalidomide 
Consolidation Post-ASCT: Extended Analysis of 
the ALLG MM6 Trial
A. KALFF,1 N. KENNEDY,1 A. SMILEY,1 H. M. 
PRINCE,2 A. W. ROBERTS,3 K. BRADSTOCK,4 A. 
SPENCER1 
1Department of Clinical Haematology, The Alfred Hospital, 
Melbourne, VIC, Australia; 2Peter MacCallum Cancer Institute, 
Melbourne, VIC, Australia; 3Royal Melbourne Hospital, 
Parkville, VIC, Australia; 4Westmead Hospital, Sydney, NSW, 
Australia

Aims To determine whether the signifi cant PFS and OS 
advantages seen for thalidomide consolidation post ASCT at 
3 yrs post randomization in the ALLG MM6 trial are du-
rable at longer follow-up. To compare overall response rate 
(ORR) to salvage therapy and secondary primary malignancy 
(SPM) incidence. Methods 243 newly diagnosed MM pa-
tients post single MEL200ASCT were randomly assigned to 
receive indefi nite prednisolone (pred) maintenance (50mg al-

ternate days) alone (CA n=125) or in combination with 12 
months of thalidomide consolidation(100mg/d increased to 
200mg after 2/52) (TA n=111). PFS and OS were measured 
from date of randomization. Results After a median follow-
up of 5.4 yrs, the post randomization estimated 5 yr PFS 
rates were 27% and 15% (P=0.005; hazard ratio [HR], 0.16; 
95% CI 0.044 to 0.582) and OS rates were 66% and 47% 
(P=0.007; HR 0.12; 95% CI 0.028 to 0.558) in TA and CA 
respectively. TA remained benefi cial irrespective of pre-ASCT 
B2M level <4mg/L (p=0.002) and 4+ (p=0.049). Patients re-
quired a minimum of 8 months of TA to gain PFS advantage 
(p=0.017), however only patients who completed 12 months 
of TA gained OS benefi t (p=0.001). Th ere was no diff erence 
in ORR to salvage therapy including thalidomide-based sal-
vage, and no diff erence in SPM incidence. Conclusion Th e 
PFS and OS advantages ascribed to thalidomide consolida-
tion post ASCT remain highly signifi cant at 5 years, however 
the full 12 months of thalidomide was required to derive OS 
benefi t. Further recapitulating previous fi ndings, thalidomide 
did not impact on ORR to salvage therapy at relapse.
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O-10
Car  lzomib, Lenalidomide, Low-dose 
Dexamethasone (CRd) in Elderly Patients with 
Newly Diagnosed Multiple Myeloma (NDMM)
A. J. JAKUBOWIAK,1 D. DYTFELD,2 J. JASIELEC,3 
K. A. GRIFFITH,4 D. LEBOVIC,5 D. H. VESOLE,6 S. 
JAGANNATH,7 A. AL-ZOUBI,8 T. ANDERSON,8 K. 
DETWEILER-SHORT,8 K. STOCKERL-GOLDSTEIN,9 
A. AHMED,10 T. JOBKAR,10 D. DURECKI,10 K. 
MCDONNELL,11 M. MIETZEL,11 D. COURIEL,11 M. 
KAMINSKI,11 R. VIJ12 
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University of Medical Sciences, Poland; 3Department 
of Hematology, University of Chicago, United States; 
4Biostatistics, University of Michigan Comprehensive Cancer 
Center, United States; 5Department of Internal Medicine , 
University of Michigan Comprehensive Cancer Center, United 
States; 6Myeloma Division, The John Theurer Cancer Center 
at Hackensack University Medical Center, United States; 
7Department of Hematology and Oncology, Mount Sinai 
Medical Center, United States; 8Department of Hematology, 
University of Michigan Comprehensive Cancer Center, United 
States; 9Department of Medicine, Washington University 
School of Medicine, United States; 10Department of Internal 
Medicine, University of Michigan Comprehensive Cancer 
Center, United States; 11Department of Medicine, University of 
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Background We previously reported results from a Ph1/2 
trial of CRd demonstrating a favorable effi  cacy /safety profi le 
in NDMM (median age 59y, range 35-81; Jakubowiak et al 
Blood, 2012). To assess CRd in elderly patients (pts), we report 
herein outcomes in the >=65y subset of this study. Methods 
Pts received 28-day (d) cycles (C) of carfi lzomib (CFZ) 20-
36mg/m2 IV (d1/2/8/9/15/16), lenalidomide (LEN) 25mg 
PO (d1-21), dex 40/20mg PO wkly (C1-4/5-8). CRd was 
given with modifi ed CFZ schedule (d1/2/15/16) for C8-24; 
LEN alone >C24. Stem cell transplant was an option >C4. 
Response was assessed by IMWG+nCR. Results Of 53 pts 
enrolled, 23 were >=65y (median 72y, range 65-81). Baseline 
characteristics were similar to overall pt data except higher ISS 
II/III (70%). All 23 pts were evaluable with 100% achieving 
>=PR, 87% >=VGPR, 78% >=nCR, 65% sCR after median 
12C (range 1-25). Response improved during tx with 100% 
>=VGPR, 94% >=nCR, 88% sCR for >=8C (n=17). Of 13 
pts in CR, 12 had no minimal residual disease by multicolor 
fl ow cytometry. AE rates were comparable to overall pt data 
with trends of higher thrombocytopenia, neutropenia, and 
hyperglycemia (G3/4 30%, 35%, 43%, respectively) and dose 
changes (56%). All pts >=65y were progression-free and alive 
at median follow-up of 13 mo (range 6-25). Conclusions In 
this subset analysis, CRd was highly active and well tolerated 
in pts >=65y, with a sCR rate of 65% and all pts progression-
free and alive at median follow-up of 13 mo. Results compare 
favorably with other tx in elderly and support a Ph3 NDMM 
study of CRd in all age groups.
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Bortezomib (btz)- Versus Non-btz-based 
Induction Prior to ASCT in Multiple Myeloma 
(MM): Meta-analysis of Phase 3 Trials
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J. BLADE,3 J. J. LAHUERTA,4 M. CAVO,5 P. 
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M. ATTAL,7 H. M. LOKHORST,8 A. DESAI,9 A. 
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1Department of Hematology, Erasmus Medical Center, 
Rotterdam, Netherlands; 2University Hospital of Heidelberg, 
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France; 7Department of Hematology, Hopital Purpan, Toulouse, 
France; 8Utrecht Medical Center, Utrecht, the Netherlands; 
9Janssen Global Services, Raritan, NJ, United States; 
10Janssen Research & Development, High Wycombe, United 
Kingdom; 11Janssen Research & Development, Raritan, NJ, 
United States; 12Janssen Research & Development, Beerse, 
Belgium; 13Millennium Pharmaceuticals, Inc., Cambridge, MA, 
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An integrated analysis was conducted using data from all 
phase 3 studies of IV btz-based vs non-btz-based induction in 
ASCT-eligible patients (pts) with previously untreated MM. 
Pt-level data from 3 studies (btz-dex vs VAD; btz-doxorubicin-
dex vs VAD; btz-thalidomide-dex [VTD] vs thalidomide-dex 
[TD] induction) were pooled in a thorough integrated analysis 
of effi  cacy and safety. Study-level data from a 4th study (VTD 
vs TD; pt-level data not available due to local legal restrictions) 
supplemented the pt-level analysis. Key effi  cacy endpoints were 
post-ASCT complete+near-complete response (CR+nCR) rate 
and progression-free survival (PFS). Pt-level data for 1572 pts 
(787 btz-based, 785 non-btz-based induction) were included. 
Post-ASCT CR+nCR rate was signifi cantly higher following 
btz-based vs non-btz-based induction (38% vs 24%, OR 2.05, 
p<0.0001); benefi t remained similar (pooled OR 1.96) upon 
inclusion of data from the 4th study. Median PFS was 35.9 vs 
28.6 months (HR 0.75, p<0.0001) with btz-based vs non-btz-
based induction; 3-year overall survival (OS) rates were 79.7% 
and 74.7% respectively (HR for OS 0.81, p=0.0402). Median 
induction duration was 11 weeks in both treatment groups. 
Peripheral neuropathy (PN) rates during induction were 34% 
vs 17% (grade >=3: 6% vs 1%). Overall, 3% and 4% of pts 
died during btz-based and non-btz-based induction. Btz-based 
induction resulted in signifi cant improvements in response and 
PFS/OS vs non-btz-based induction and was generally well tol-
erated, with a higher rate of PN but no increase in the risk of 
death during induction.
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O-12
Visualizing Multiple Myeloma Progression 
Through the Intact Bone Using Multi-color Light 
Sheet Fluorescence Microscopy
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M. FRIEDRICH,2 A. MOTTOCK,3 C. LANGER,4 S. 
BRUEDERLEIN,5 P. MOELLER,5 J. BAKER,6 H. 
EINSELE,1 K. HEINZE,2 A. BEILHACK1 
1Department of Internal Medicine, University Hospital 
Wuerzburg, Germany; 2Rudolf Virchow Center, DFG Research 
Center for Experimental Biomedicine, Wuerzburg, Germany; 
3Institute of Pathology, Wuerzburg University, Germany; 
4Department of Internal Medicine III, University of Ulm, 
Germany; 5Department of Pathology, University of Ulm, 
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Despite therapeutic advances, multiple myeloma (MM) 
remains largely incurable and effi  cient preclinical testing of 
new drugs is needed. To advance this goal we established 
two highly reproducible bioluminescent MM mouse models 
combined with a novel multi-color light-sheet fl uorescence 
microscopy (LSFM) approach (Brede et al. J Clin Invest. 
122, 4439-4446, 2012) to visualize MM progression in 3D 
through the intact bone. We generated fi refl y luciferase+ 
and eGFP+ murine MOPC-315 and newly patient-derived 
UMM3 cell lines and monitored multifocal growth of both 
MM cell lines in hematopoietic compartments by non-inva-
sive bioluminescence imaging (BLI) in BALB/c or NSG mice, 
respectively. Ex vivo imaging and histological analyses validat-
ed in vivo BLI data and revealed multiple osteolytic lesions. 
Multi-color LSFM was employed after decalcifi cation, specif-
ic deep-tissue antibody staining and clearing of the bones. We 
recorded 1500 optical sections for three individual channels 
(488/532/647nm), which allowed scanning the whole bone 
marrow compartment of the sternum in single-cell resolution. 
With this innovative microscopy technique, we were able to 
visualize clusters of CD138+ cells within a collagen IV+ net-
work. To prove the applicability for preclinical testing, we 
compared new treatment approaches to standard melphalan 
therapy. BLI measurements revealed reduced tumor burden 
compared to vehicle-treated mice. Our innovative preclini-
cal MM mouse models may lead to better insights into the 
pathogenesis of MM and serve for further preclinical testing 
of new therapeutic approaches.
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department, tours, france; 16hematology department, la roche 
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Several biological parameters are used to classify patients 
with multiple myeloma at high risk of progressive disease 
(PD). However, none of these enable the identifi cation of the 
subgroup of patients at high risk of early death from PD. We 
investigated prognostic parameters of patients enrolled in the 
IFM2005-01 trial. In a multivariate logistic regression analy-
sis, the risk of death from PD (not toxicity) within the fi rst 
two years from the start of therapy was found to be related to 
three independent adverse initial characteristics: high LDH 
(p=0.0014), International Staging System (ISS) 3 (p=0.0097) 
and cytogenetic abnormalities defi ned by the presence of ei-
ther t(4;14) or 17p deletion (p=0.0002). Th ese three variables 
enabled the creation of a simple scoring system, which predicts 
for overall survival (Table 1). Th is score was subsequently vali-
dated in a large population of patients (n=1601) enrolled in 
four recent phase 3 studies conducted by diff erent European 
myeloma cooperative groups (IFM, GIMEMA, HOVON/
GMMG, PETHEMA), which all compared a bortezomib-
based induction regimen to induction without bortezomib 
prior to ASCT. Two-year OS was found to diff er signifi cantly 
according to the categories defi ned by our scoring system: 
93% (score 0), 85% (score 1), 67% (score 2), 53% (score 
3) (p<0.0001). We have devised a simple scoring system that 
allows the identifi cation of a group of patients with very high-
risk disease and shortened survival despite the use of novel 
agent-based intensive therapy, who might be candidates for 
innovative therapeutic approaches.
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New Assay Predicts Myeloma Survival and 
Progression
S. ELY,1 R. NIESVIZKY,2 T. MARK,2 A. MODIN,3 S. 
SHENKER,4 O. ELEMENTO4 
1Hematopathology, Weill-Cornell, New York Presbyterian, 
United States; 2Hematology, Weill-Cornell, United States; 
3Hematopathology, Weill-Cornell, New York Presbyterian, 
United States; 4Computational Biomedicine, Weill-Cornell, 
United States

Th ere are now several treatment options for myeloma but 
little data to help decide which drugs to use. A proliferation 
assay devised in the 1980s showed proof of principle, that 
assessment of proliferation is an accurate predictor of clini-
cal behavior. Since then, for technical reasons, clinical imple-
mentation of a proliferation assay has not been successful. We 
invented an immunohistochemical platform (U.S. patents ap-
plied) to assess myeloma proliferation. Unlike prior methods, 
it is performed at the single-cell level, on routinely-preserved 
marrow, using standard laboratory equipment. Th e test can be 
read manually or via image analysis, using our software (U.S. 
copyright applied) which runs on any PC or Mac. Our pro-
spective analysis of patients followed 14 years after an IRB-
approved BMT trial showed an inverse correlation between 
survival and myeloma cell proliferation (P = 0.006). Also, 
our retrospective cohort study showed that each 1% increase 
in proliferation was associated with a 3% increase in risk of 
progression (P = 0.02). PFS was 232 weeks vs. 110 weeks 
for <10% vs. >10%, respectively (P = 0.03). Our new assay 
provides reliable prognostic information that can be used to 
approach care on a patient-specifi c basis. Because our assay 
can be performed currently in any diagnostic laboratory, we 
believe patients would benefi t from its standard use in clinical 
trials. It would improve upon current practice by providing 
biologic tumor behavior data. Such data might predict well, 

which drugs would work best in an individual patient.
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Impact of POM + LoDEX on Disease Parameters 
and Cytogenetic Status in Relapsed and 
Refractory Multiple Myeloma (RRMM)
P. G. RICHARDSON,1 S. LONIAL,2 A. 
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1Dana-Farber Cancer Institute, Harvard Medical School, United 
States; 2Emory University School of Medicine, United States; 
3University of Chicago Medical Center, United States; 4H. Lee 
Mof  tt Cancer Center and Research Institute, United States; 
5Southern Alberta Cancer Research Institute, University of 
Calgary, Canada; 6John Theurer Cancer Center, Hackensack 
University Medical Center, United States; 7Princess Margaret 
Hospital, Canada; 8University of Alberta, Canada; 9Mayo Clinic, 
United States; 10Celgene Corporation, United States; 11Dana-
Farber Cancer Institute, United States

Background: Th e MM-002 phase 2 study showed that 
pomalidomide (POM) had clinical activity in RRMM pa-
tients (pts) who had received many prior therapies. Methods: 
Pts with >=2 prior therapies including lenalidomide and bort-
ezomib, and refractory to their last treatment, were random-
ized to POM+LoDEX (POM 4mg/day, days 1-21 of a 28-day 
cycle; LoDEX 40mg/week) or POM alone. Changes in critical 
end-organ functional parameters for pts in the POM+LoDEX 
arm were measured. Outcomes were analyzed in pts with 
high-risk [del(17p13) and/or t(4p16/14q32)] and standard-
risk cytogenetic profi les. Results: In the POM+LoDEX arm 
(N=113), ORR (>= partial response) was 34%, median PFS 
was 4.6 mos. During treatment, platelet counts, calcium, and 
serum creatinine levels improved in 60%, 93%, and 39% of 
pts with abnormal values at baseline, respectively. Albumin 
levels increased by >=0.5g/dL in 15% of pts and hemoglobin 
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levels increased by >=2g/dL in 18% of pts by cycle 8. Th irty 
pts (27%) had high-risk cytogenetics; median PFS was 3.1 
mos, median OS was 13.2 mos, duration of response was 4.9 
mos, and ORR was 23%. Outcomes for pts with standard-risk 
cytogenetics are described in the table. Overall, the most com-
mon grade 3/4 AEs were neutropenia (41%), anemia (22%), 
thrombocytopenia (19%) and pneumonia (22%). Conclu-
sions: POM+LoDex is associated with a consistent improve-
ment in critical end-organ functional parameters and shows 
promising activity in RRMM pts with adverse cytogenetics. 
Th ese data strongly favor future combination strategies, in-
cluding proteasome inhibitors, especially in high-risk pts.
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Impact of Minimal Residual Disease and 
Induction Therapy on Outcome Post ASCT: 
Insights from the MRC Myeloma IX trial
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Unit, University of Leeds, United Kingdom; 4Institute of 
Cancer Research, London, United Kingdom; 5University of 
Birmingham, Birmingham, United Kingdom; 6Calderdale 
and Hudders  eld NHS Trust, Hudders  eld, United Kingdom; 
7Wessex Regional Genetics Laboratory, Salisbury, United 
Kingdom; 8University of Newcastle, Newcastle, United 
Kingdom

Th e overall outcome for patients with multiple myeloma 
has greatly improved over the last decade. It is unclear whether 
this relates to the unique biological eff ects of novel combina-
tions or simply refl ects the increasing incidence of high qual-
ity responses. In order to investigate this we have used multi-
parameter fl ow cytometry to assess MRD in patients treated 

in the intensive arm of the MRC Myeloma IX trial. Of the 
397 patients examined 208 received induction with CVAD 
whilst 189 received CTD. All patients were assessed at day 
100 post ASCT. 247/397 (62.2%) became MRD-negative 
following ASCT and this was associated with a superior out-
come (PFS 28.6 versus 15.5 months p<0.0001 and OS 80.6 
versus 59.0 months, p=0.018). When MRD status post ASCT 
was assessed according to induction CTD appeared superior 
to CVAD (71% MRD-negative versus 54%, p<0.0001). 
When outcome was assessed according to both MRD status 
and induction regimen it was noted that MRD had a similar 
eff ect on outcome irrespective of induction regimen received. 
Th e outcome of CVAD-treated patients who became MRD-
negative was identical to that of MRD-negative CTD-treated 
patients. Similarly the outcome of MRD-positive patients was 
identical in both CVAD and CTD treated cohorts (see Figure 
below). We would conclude that quality of response is the 
principal determinant of outcome in myeloma rather than the 
treatment regimen received. MRD assessment by fl ow cytom-
etry is a powerful prognostic tool and we would suggest that it 
be used more widely as an outcome measure in clinical trials.
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Long-term Safety of Continuous Lenalidomide 
Therapy in Newly Diagnosed Multiple Myeloma 
(NDMM) Patients: MM-015 Update
M. DELFORGE,1 M. DIMOPOULOS,2 Z. ADAM,3 R. 
HAJEK,3 Z. YU,4 L. HERBEIN,4 C. JACQUES,4 A. 
PALUMBO5 
1Katholieke Universiteit Leuven, Belgium; 2University of Athens 
School of Medicine, Alexandra Hospital, Greece; 3University 
Hospital Brno, Czech Republic; 4Celgene Corporation, United 
States; 5University of Turin, Italy

In transplant-ineligible NDMM patients (pts), lenalid-
omide-melphalan-prednisone induction followed by le-
nalidomide maintenance (MPR-R) signifi cantly prolonged 
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progression-free survival (median 31 months) compared with 
MPR (14 months; P<0.001) or MP (13 months; P<0.001) in 
a phase 3 randomized trial (MM-015). Here we present an 
updated analysis of safety data from MM-015 with a median 
follow-up of 53 months for surviving pts. Newly occurred or 
worsening grade 3/4 adverse events (AEs) reported in >=5% 
of pts during maintenance are listed (Table). Th ree pts de-
veloped deep-vein thrombosis (DVT) (2 MPR-R, 1 MPR). 
Eighteen pts (21%) discontinued lenalidomide maintenance 
due to AEs compared with placebo maintenance (4% for 
both MPR and MP arms). AEs leading to dose reduction or 
discontinuation of lenalidomide or placebo are presented in 
the Table. Invasive second primary malignancies (SPM) were 
reported in 14 (MPR-R), 11 (MPR), and 5 (MP) pts, cor-
responding to low incidence rates per 100 patient-years (IR) 
of 3.01 (MPR-R), 2.37 (MPR), and 1.01 (MP). SPM IR in 
MM-015 are similar to those observed with bortezomib-con-
taining regimens: VMPT-VT (0.9) vs VMP (1.5) (Palumbo, 
ASH 2012, abstract 200), and consistent with SEER data for 
age-matched population (<75 yrs, IR 1.9 and >=75 yrs, IR 
2.3). In conclusion, the safety profi le of continuous therapy 
with MPR-R was predictable and manageable with little evi-
dence of cumulative toxicity and low SPM risk in transplant-
ineligible NDMM. Lenalidomide maintenance was effi  ca-
cious and well tolerated, allowing for continuous long-term 
treatment.
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O-18
Idiopathic Bence Jones Proteinuria (Smoldering 
Monoclonal Light-chain Proteinuria): Clinical 
Course and Prognosis
R. A. KYLE,1 D. LARSON,2 T. THERNEAU,2 A. 
DISPENZIERI,3 J. BENSON,2 J. MELTON,2 S. 
KUMAR,3 S. V. RAJKUMAR3 
1Department of Hematology, Mayo Clinic, United States; 
2Health Sciences Research, Mayo Clinic, United States; 
3Department of Hematology, Mayo Clinic, United States

Idiopathic Bence Jones Proteinuria (Smoldering Monoclo-

nal Light-Chain Proteinuria), is defi ned as the presence of a 
monoclonal light chain in the urine > 200 mg/24h, absence 
of an intact immunoglobulin M protein (IGH expression) in 
the serum and no evidence of MM, AL amyloidosis or other 
related plasma cell disorders. From January 1, 1960 through 
June 30, 2004, 101 Mayo Clinic patients fulfi lled the crite-
ria for diagnosis. Th e M protein ranged from 200 mg/24h to 
4.7 g/24h (median value, 500 mg/24h); 29% had > 1 g/24h. 
Kappa light chain accounted for 49.5%. A monoclonal light 
chain was present in the serum on immunofi xation in 62%. 
Th e median bone marrow plasma cell level was 9% (range 
0-35%). Concentration of uninvolved (normal, polyclonal or 
background) immunoglobulins were reduced in 62%. During 
900 person years of follow-up, 88% died, 27 patients devel-
oped symptomatic MM (relative risk, 140.3; 95% CI, 93.9-
201.5) and an additional 7 patients developed AL amyloidosis 
(relative risk, 104.4; 95% CI, 47.8-198.4). Th e cumulative 
probability of progression to active MM or AL was 20% at 5 
years, 37% at 10 years and 47% at 15 years. Th e factors as-
sociated with progression to MM or AL included size of urine 
M protein, percentage of bone marrow plasma cells, abnormal 
serum free light chain ratio <0.26 or >1.65 and reduction of 
all 3 uninvolved immunoglobulins. We conclude that patients 
with Idiopathic Bence Jones Proteinuria (Smoldering Mono-
clonal Light-Chain Proteinuria) are at risk for the develop-
ment of MM or AL and must be followed indefi nitely.
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O-19
Long-term Outcomes of Autologous Stem Cell 
Transplantation for POEMS Syndrome; A Single 
Center Experience of 23 Cases
C. NAKASEKO,1 C. OHWADA,1 N. SHIMIZU,1 E. 
SAKAIDA,1 M. TAKEUCHI,1 Y. TAKEDA,1 S. SAKAI,1 
S. TSUKAMOTO,1 T. KAWAGUCHI,1 A. YAMAZAKI,1 
Y. SUGITA,1 K. YOKOTE,2 T. ISEKI3 
1Department of Hematology, Chiba University Hospital, 
Japan; 2Department of Clinical Cell Biology and Medicine, 
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Chiba University Graduate School of Medicine; 3Division of 
Transfusion Medicine and Cell Therapy, Chiba University 
Hospital, Japan

POEMS syndrome is a rare plasma cell disorder charac-
terized by polyneuropathy, organomegaly, endocrinopathy, 
M-protein, and skin changes associated with multiorgan in-
volvement. Th e pathogenesis of POEMS syndrome is not well 
understood, but overproduction of VEGF probably secreted 
by plasma cells is considered to be responsible, and ASCT 
has been reported to be a successful treatment strategy. Here, 
we assessed the long-term clinical out- comes of 23 POEMS 
patients treated with ASCT at our institution from 2004 to 
2012. Th e median age at ASCT was 52 (range, 34-64), and 
the median interval from diagnosis to ASCT was 9 months. 
Fifteen patients (65.2%) received thalidomide before ASCT. 
Nine patients presented poor PS of 3 to 4 due to peripheral 
neuropathy. All patients achieved prompt engraftment. En-
graftment syndrome was observed in 5 patients (21.5%), but 
they all responded well to corticosteroid therapy. Improve-
ment of clinical symptoms and reduction of VEGF were ob-
served in 22 patients (95.6%). No transplant related death 
was observed. Five patients experienced disease relapse. At 
median observational period of 51 months, 2y OS and PFS 
was 95.6% and 77.3%, and 5y OS and PFS was 64.6% and 
59.8%, respectively. ASCT is an eff ective therapy for POEMS 
syndrome, and by stabilization of serum VEGF level with 
induction therapy, transplant related mortality was low and 
peri-engraftment complications were manageable. However, 
certain number of patients experience disease relapse. Th ere-
fore, all patients should be followed carefully, and eff ective 
salvage strategies are required.
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Poster Session

Section A: Basic Biology

P-1
A Metabonomic-based Strategy for the 
Discrimination of Different Stages in the 
Progression of Multiple Myeloma
Y. BOUKO,1 R. CONOTTE,2 D. MAYNE,1 
A. M. BARBUTO,1 V. ROBIN,1 J. M. COLET2 
1Department of Clinical Research, CHU Ambroise Pare, 
Belgium; 2Biomedical Pro  ling Unit, UMHAP, 7000 Mons

Mulitple Myeloma (MM) is often preceded by a Monoclo-
nal Gammopathy of Undetermined Signifi cance (MGUS) 
which does not represent an emergency but should be closely 
monitored due to a signifi cant risk (1%/year) of progression 
to MM. MGUS is 100 more time frequent than MM. Re-
liable predictors of progression have not been identifi ed yet 
and information on prognosis is limited. Th e diff erentiation 
of MGUS from MM or any other gammopathy is usually 
diffi  cult and is mainly based on the presence or absence of 
end-organ damage. It is impossible to diff erentiate MGUS 
patients from those who will subsequently develop smolder-
ing MM or overt MM at the time of the initial presentation. 
Metabonomics is an emerging technology that can evaluate 
the impact of a pathological condition on the overall meta-
bolic profi le of an organism from the spectroscopic analysis 
(mainly NMR and Mass spectrometry) of its biofl uids (urine, 
blood, saliva ...). Th e main objective of this pilot study was 
to identify a urinary “metabolic signature” that could help 
in discriminate patients suff ering of over multiple myeloma 
(MM) versus other gammopathies, i.e MGUS, smoldering 
myeloma, Waldenstrom disease and primary amyloidis. Our 
preliminary results show a clear diff erence in metabolic pro-
fi les of 10 patients with gammopathies (MGUS, MM and 
Waldenstrom disease) as compared to a cohort of healthy sub-
jects. Moreover, some data indicate that the metabolic signa-
ture obtained for Waldenstrom patient is diff erent from MM 
patients. Th is has still to be confi rmed in larger cohorts of 
patients.
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P-2
Identi  cation of Calcineurin as a Novel 
Therapeutic Target in Multiple Myeloma
Y. IMAI,1 E. OHTA,1 Y. WANG,1 Y. KITAGAWA,2 
Y. DING,1 O. YAMADA,1 Y. MARU,3 T. MOTOJI1 
1Department of Hematology, Tokyo Women's Medical 
University, Japan; 2Institute for Integrated Medical Sciences, 
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Tokyo Women's Mediacl University, Japan; 3Department of 
Pharmacology, Tokyo Women's Medical University, Japan

Many novel drugs, including HDAC inhibitors, are cur-
rently undergoing preclinical and clinical evaluation for 
multiple myeloma therapy. Treatment of myeloma cell lines 
with LBH589, an HDAC inhibitor, inhibits their prolifera-
tion. Here, we report that protein expression of PPP3CA, a 
catalytic subunit of calcineurin (an important signal mediator 
in NFAT transcription), is suppressed by LBH589 without a 
decrease in mRNA. Th is indicates that LBH589 induces deg-
radation of PPP3CA protein. HDAC inhibitors are shown 
to target HSP90, a molecular chaperone HSP90 essential for 
the protein-folding and stability of several proteins. PPP3CA 
levels were reduced by 17-AAG, an inhibitor of HSP90, and 
HDAC inhibitors are suggested to induce the degradation of 
PPP3CA via inhibition of the chaperone function of HSP90. 
Furthermore, co-treatment with LBH589 and FK506 en-
hanced the anti-proliferative eff ect of LBH589. FK506 is a 
selective inhibitor of calcineurin B, a regulatory calcineurin 
subunit. Co-treatment of NOD/SCID mice bearing human 
myeloma cells with LBH589 and FK506 was also eff ective. 
Th ese results indicate that the calcineurin signaling pathway 
plays an important role in the proliferation of myeloma cells. 
In clinical samples, expression of PPP3CA tends to be high 
in more advanced disease. Surprisingly, bortezomib also sup-
pressed PPP3CA via inhibition of HDAC6. Th is is the fi rst 
report to identify calcineurin as a novel oncogene and an im-
portant target of HDAC inhibitors in the treatment of mul-
tiple myeloma. Th ese fi ndings will be helpful in establishing a 
new therapeutic strategy.
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P-3
MOS Gene as a Prognostic Marker for Relapsed 
Multiple Myeloma Patients after Autologous 
Stem Cell Transplantation.
J. H. KWON,1 H. J. LEE,2 K. S. AHN,3 D. S. LEE,4 
S. S. YOON2 
1Department of Internal Medicine, Seoul National University 
College of Medicine, Korea; 2Department of Internal Medicine, 
Seoul National University College of Medicine, Korea 
Republic of (South Korea); 3Seoul National University College 
of Medicine, Cancer Research Institute, Seoul, Republic 
of Korea.; 4Seoul National University College of Medicine, 
Department of Laboratory Medicine, Seoul, Republic of Korea

Objectives. We performed gene expression profi ling with 
microarray data to better dissect the molecular phenotypes 
and prognoses of relapsed multiple myeloma (MM). Th e aim 
of the present study was to examine the prognostic impact of 
MOS expression in both MM cell lines and relapsed MM pa-

tients’ bone marrow samples. Methods. Using gene expres-
sion and clinical data, we applied gene expression signatures 
refl ecting deregulation of oncogenic pathways to highlight 
molecular changes in MM cell lines and bone marrow aspirate 
from 24 patients with relapsed MM after autologous stem cell 
transplantation (ASCT). Th e patient subgroups were defi ned 
according to relapse-free interval, within 6 months versus 
more than 6 months. Results. Realtime analysis indicated 
that the expression of MOS gene was higher in samples from 
patients with relapsed MM than MM cell lines (p=0.0021). 
IL-6, sIL-6R, and HGF expression in patients who relapsed 
within 6 months after ASCT was higher than that of the pa-
tients whose relapse-free interval were longer than 6 months. 
Treatment of shRNA MOS gene in U266 and MOLP8 
dramatically led to decreasing IL-6/sIL-6R mediated ERK 
phosphorylation and HGF-mediated MET phosphorylation. 
Similar results were noted for cluster genes for MOS-MAPK. 
Result for MOS gene expression meets the level of signifi -
cance to predict relapse after ASCT. Conclusion. Our analysis 
suggested that MOS gene is a novel prognostic marker for 
relapse of MM. Th e importance of the MOS-MAPK pathway 
as a prognostic marker in relapsed MM should be reassessed 
in the era of novel therapeutic agent.
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P-4
Frequent Involvement of PVT1 in Multiple 
Myeloma with 8q24 Abnormality and Novel 
Chimeric Genes PVT1-NBEA and PVT1-WWOX
H. NAGOSHI,1 T. TAKI,2 I. HANAMURA,3 
M. NITTA,3 T. OTSUKI,4 K. NISHIDA,1 K. OKUDA,2 
N. SAKAMOTO,1 S. KOBAYASHI,1 M. YAMAMOTO-
SUGITANI,1 Y. TSUTSUMI,1 T. KOBAYASHI,1 
Y. MATSUMOTO,1 S. HORIIKE,1 J. KURODA,1 
M. TANIWAKI1 
1Department of Hematology and Oncology, Kyoto Prefectural 
University of Medicine, Japan; 2Department of Molecular 
Diagnostics and Therapeutics, Kyoto Prefectural University 
of Medicine, Japan; 3Division of Hematology, Department 
of Internal Medicine, Aichi Medical University, Japan; 
4Department of Hygiene, Kawasaki Medical School, Japan

Genetic abnormalities play a crucial role in the pathogenesis 
of various malignancies, including multiple myeloma (MM). 
Th e 8q24 rearrangements, including MYC and PVT1, are oc-
casionally found in MM and are associated with MM progres-
sion. 8q24 rearrangements were detected by fl uorescence in 
situ hybridization (FISH) in 12 of 54 MM patients (22.2%) 
and in 8 of 11 MM cell lines (72.7%). Th e breakpoints of 
8q24 in 10 patients and in all cell lines were assigned to a 
360 kb segment, which was divided into four regions: 120 kb 
centromeric to MYC (5' side of MYC), the region centromeri-
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cally adjacent to PVT1 (170 kb region, including MYC, of 5' 
side of PVT1), the PVT1 region, and the telomeric region to 
PVT1. PVT1 rearrangements were most common and found 
in 7 of 12 patients (58.3%) and 5 of 8 cell lines (62.5%). A 
combination of spectral karyotyping (SKY), FISH, and oligo-
nucleotide array delineated the candidate genes within part-
ner loci of 8q24 rearrangements, MMSET, EPHA5, NBEA, 
and WWOX at 4p16, 4q13, 13q13, and 16q23, respectively. 
Two novel chimeric genes were identifi ed: PVT1-NBEA in the 
AMU-MM1 cell line harboring t(8;13)(q24;q13) and PVT1-
WWOX in RPMI8226 cell line harboring der(16)t(16;22)
ins(16;8)(q23;q24). Th e PVT1-NBEA chimera in which 
PVT1 exon 1 was fused to NBEA exon 2 and the PVT1-
WWOX in which PVT1 exon 1 was fused to WWOX exon 9 
were associated with the expression of abnormal NBEA and 
WWOX lacking their N-terminus respectively. Th ese fi ndings 
indicate that PVT1 rearrangements may play signifi cant roles 
in myelomagenesis via fusion to cancer-related genes.
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P-5
RSK2Ser227 is an Universal Therapeutic Target 
for Multiple Myeloma with Diverse Molecular 
Signatures.
Y. SHIMURA,1 J. KURODA,1 H. NAGOSHI,1 
M. YAMAMOTO-SUGITANI,1 T. KOBAYASHI,1 
N. SAKAMOTO,1 Y. MATSUMOTO,1 S. HORIIKE,1 
M. RI,2 Y. SHIOTSU,3 S. IIDA,2 M. TANIWAKI1 
1Division of Hematology and Oncology, Kyoto Prefectural 
University of Medicine, Japan; 2Department of Medical 
Oncology and Immunology, Nagoya City University, Japan; 
3Kyowa hakkou kirin inc., Japan

Th e search for new therapeutic target molecule upon which 
various multiple myeloma (MM)-promoting signalings 
converge is essential for the development of more eff ective 
therapy for MM. We studied the association with 90 kDa ri-
bosomal S6 serine/threonine kinases, RSK2, activation and 
chromosomal status, especially focusing on RSK2Ser227, and 
the value of RSK2 as the therapeutic target. Twelve human 
myeloma cell lines and primary MM cells were utilized in 
this study. BI-D1870, a RSK2 inhibitor, was purchased from 
Symansis Limited (Auckland, New Zealand). RSK2Ser227, 
an N-terminal kinase domain for downstream substrate phos-
phorylation, was shown to be phosphorylated in all 12 MM 
cell lines examined and 6 of 9 primary MM cells regardless 
of types of chromosomal aberration or the phosphorylation 
status of ERK-1/2, a major upstream signaling molecule of 
RSK2. Both RSK2Ser227 inactivation by BI-D1870 and 
RNAi for RSK2 inhibited the proliferation of MM cells via 
induction of cell death through caspase-independent apop-
tosis. Both BI-D1870 treatment and RNAi for RSK2 caused 

down-regulation of cyclin D2, c-MYC and p21. BI-D1870 
showed additive/synergistic anti-MM eff ects with various 
agents, including novel agents such as MS275 (a HDAC 
inhibitor), RAD001 (mTOR inhibitor), or ABT-263 (BH3 
mimicking inhibitor of BCL-2/BCL-XL). We found no cross 
resistance between RSK2 inhibition by BI-D1870 and bort-
ezomib (BTZ) in BTZ-resistant cell lines. In conclusion, 
RSK2, especially RSK2Ser227, may be an universal therapeu-
tic target for MMs with diverse molecular signatures.
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P-6
Comparison of Vascularity and Adhesion 
Molecule between Extramedullary 
Plasmacytoma and BM Specimen in Multiple 
Myeloma
H. SHIN,1 C. JOOSEOP,2 S. MOOGON2 
1Pusan National University Hospital, Korea; 2Pusan National 
University Hospital, Korea Republic of (South Korea)

Purpose: In recent study, of patients with multiple myeloma 
who were treated with thalidomide, none of the patients with 
extramedullary plasmacytoma (EP) showed any reduction in 
the size of their plasmacytomas. Although some of these pa-
tients had a signifi cant decrease of serum M-protein, they had 
progressive EP. Th e lack of response of highly vascularized tis-
sues, such as EP or extramedullary multiple myeloma (EMM), 
supports the theory that the response of MM to thalidomide 
might be as a result of mechanisms other than the inhibition 
of angiogenesis. It may be related with that in the bone mar-
row (BM) stroma and plasmacytoma, where modulation of 
adhesion molecules and modulation via cytokines may play 
a role in the action of thalidomide. Th is report analyzes the 
expression of CD56, Ki-67 and CD34 from extramedullary 
sites and compare this expression with that from BM tissues. 
Subjects and methods: 26 paraffi  n-embedded BM specimens 
and EMM tissues from patients with multiple myeloma who 
were diagnosed from January, 1990 to December, 2004 were 
studied. Immunohistochemical staining for CD56, Ki-67 and 
CD34 was utilized. Results: Th e adhesion molecule CD56 
expression was 28.46% (range 0-80%) in EMM while 0.15% 
(1% expression in two cases and no expression in other cases) 
in BM (p=0.006). However, Ki-67 (36.69% vs 18.77%) and 
CD34 expression (43.85% vs 26.83%) were not signifi cantly 
diff erent in EMM and BM tissues. Conclusions: We assume 
that the highly decreased expression of adhesion molecule in 
EMM compared to BM contributes poor response of EMM 
to thalidomide therapy.
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P-7
Evaluation of Novel CD8 T Regulatory Cells in 
Patients with Multiple Myeloma at Baseline and 
after Len-dex Treatment
K. MUTHU RAJA,1 L. RIHOVA,2 J. PELCOVA,3 
L. ZAHRADOVA,4 R. HAJEK5 
1Babak Myeloma Group, Dept. of Pathological Physiology, 
Masaryk University, Czech; 2Department of Clinical 
Hematology, University Hospital, Brno, Czech Republic; 
3Deptartment of Internal Medicine- Hematooncology, 
University Hospital, Brno, Czech Republic; 4Deptartment of 
Internal Medicine-Hematooncology, University Hospital, Brno, 
Czech Republic; 5Babak Myeloma Group, Dept. of Pathological 
Physiology, Masaryk University, Czech Republic

Regulatory T cells (Tregs) play a signifi cant role in main-
taining immune homeostasis in healthy individuals. In can-
cer patients Tregs were considered as immune suppressors 
due to their expansion. In multiple myeloma (MM), we and 
others have shown the suppressive role of CD4 Tregs. In the 
present study, we investigated novel regulatory cells express-
ing CD8 marker (CD8 Tregs) in MM patients at baseline 
and after lenalidomide plus dexamethasone (LD) treat-
ment. Peripheral blood (PB) samples were collected at base-
line and after 4 cycles of LD treatment from a cohort of 16 
MM patients. As a control group, 10 healthy donors (HDs) 
PB samples were also collected. CD8 Tregs were identifi ed 
as CD8+CD25hi+FoxP3+. Th ese CD8 Tregs share similar 
phenotypic features of CD4 Tregs in terms of expression of 
CD127 and CTLA-4. Baseline CD8 Treg numbers were sig-
nifi cantly increased in MM patients compared to HDs (medi-
an: 0.51% vs. 0.12%; P<0.01), but no other signifi cant diff er-
ences were observed with respect to total lymphocytes, CD4 
and CD8 T cell numbers. Analysis of CD8 Tregs at baseline 
and after LD treatment clearly showed a signifi cant increase 
in CD8 Treg numbers after LD treatment (median: 1.35% vs. 
0.51%; P<0.01). Functional studies revealed that CD8 Tregs 
from MM patients at baseline and after LD treatment were 
suppressive (inhibited CD4 T cell proliferation and IFN-γ 
secretion) as similar to CD8 Tregs from HDs. Th ese fi ndings 
suggest that increase in CD8 Treg numbers might promote 
immune impairment, thereby, predisposing MM patients to 
infections and disease progression.
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P-8
Cell Cycle Genes Coexpression in Multiple 
Myeloma and Plasma Cell Leukemia
F. KRYUKOV,1 E. DEMENTYEVA,2 L. KUBICZKOVA,2 
S. SEVCIKOVA,2 J. JARKOVSKY,3 L. BROZOVA,3 P. 
NEMEC,2 L. ZAHRADOVA,4 L. POUR,4 R. HAJEK2 

1Department of Clinical Hematology, University Hospital Brno, 
Czech; 2Department of Pathological Physiology, Faculty of 
Medicine, Masaryk University, Brno, Czech Republic; 3Institute 
for Biostatistics and Analyses, Faculty of Medicine, Masaryk 
University, Brno, Czech Republic; 4Department of Internal 
Medicine - Hematooncology, University Hospital Brno, Czech 
Republic

Th e regulation of cell cycle is dynamic and is determined 
not by the absolute level of any regulator, but by the aggregate 
balance between positive/negative cell-cycle regulators and 
the interplay among them. Th e objective of study was to de-
scribe coexpression correlations of cell cycle regulatory genes 
in MM and PCL. Chosen genes, responsible for G1-to-S cell-
cycle progression, were divided into 2 groups based on their 
regulatory role: activators and blockers. Comparison of gene 
expression (qRT-PCR) in MM and PCL revealed up-regula-
tion of CDKN2A (2.7-fold change, p=0.045) and CCND1 
(7.9-fold change, p=0.005) in PCL samples. In PCL cohort, 
CCND1 and CDK6 expression lost correlation with blocker 
genes and CDKN1B expression lost correlation with activator 
genes. For CDKN2A and CDKN1A blocker genes loss of cor-
relation with some activators were associated with signifi cant 
increasing of correlation with other ones. Such reaction can 
be explained by compensation mechanisms. Univariate Cox 
proportional hazards survival model with one explanatory 
variable showed prognostic impact for CDKN2A (HR 1.022 
[HR95%CI: 1.004; 1.040]; p=0.016) and CCND3 (HR 
1.489 [HR95%CI: 1.112; 1.993]; p=0.008) in MM cohort. 
Th us, our data highlight changes in correlations between cell 
cycle blockers and activators during MM to PCL progression. 
Despite compensation mechanisms activation (CDKN2A, 
CDKN1A) whole regulatory complex seems to be imbalanced 
(CCND1, CDK6, CDKN1B), which can be explained by se-
vere cell cycle dysregulation during progression to PCL. Th is 
work was supported by grants NT11154, NT13190.
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P-9
Forced Expression of miR-16 in Multiple 
Myeloma Induces Growth Arrest but May Confer 
Drug-resistance
M. ZANG,1 M. HAO,1 Y. QIN,1 X. FENG,1 G. AN,1 Z. 
YU,1 Y. XU,1 L. QIU1 
1Hematology & Blood Diseases Hospital, Peking Union Medical 
College, China

Background: Several miRNAs were abnormally regulated in 
MM cell lines (MMCL) and primary MM cells, which play 
critical roles in the pathogenesis of MM. We have already dem-
onstrated a signifi cant down-regulation of miR-16 in plasma 
cells from MM patients compared with healthy controls. Ex-
posure to melphalan and bortezomib resulted in a marked 
up-regulation of miR-16 in MMCL (NCI-H929,RPMI-
8226,MM1.S) by dose and time dependent manner. Now, 
we evaluated the biological functions of miR-16 in MM and 
its potential role in chemotherapy resistance. Methods and 
Results: over-expressed miR-16 was established in H929 cells 
and a signifi cant cell growth arrest was measured by CCK-8 
assay. Cell cycle analysis and the disregulated expression of 
cyclin A/E and p21 indicated S-phase arrest. Unexpectedly, 
miR-16 over-expressed cells were more resistant to melphalan 
and bortezomib. Furthermore, we found that hsp90 decreased 
and hsp70 increased in those cells, which may confer drug re-
sistance as previously published (Vladimir, Oncogene 2005). 
Target prediction (miRanda, PicTar, TargetScan) identifi ed 
CDC37L1 as a potential target of miR-16. CDC37L1 acts as 

a co-chaperone of hsp90, participating in the maturation and 
function of many client proteins. In a panel of MMCL, CD-
C37L1 mRNA were indeed negatively correlated with miR-
16. In addition, miR-16 over-expression reduced CDC37L1 
mRNA level in H929. Conclusions: Forced expression of 
miR-16 inhibits MM proliferation and may confer drug resis-
tance through heat shock protein and its co-chaperone. How-
ever, the mechanism needs further investigation.
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P-10
The Relationship of Myeloma Cells, Stromal 
Cells and Monocyte in Bone Marrow 
Microenvironment
H. IKEDA,1 Y. AOKI,1 Y. MARUYAMA,1 T. HAYASHI,1 
T. ISHIDA,1 Y. SHINOMURA1 
1First department of internal midicine, Sapporo Medical 
University, Japan

Th e Bone marrow (BM) microenvironment plays crucial 
role in pathogenesis of multiple myeloma (MM). Paracrine 
secretion of cytokines in BM stromal cells promotes multiple 
myeloma cell proliferation and protects against drug-induced 
cytotoxicity. In current study, monocytes, component of BM 
cells, can directly promote mesenchymal stem cells osteogenic 
diff erentiation through cell contact interactions. Down-regu-
lation of inhibitors such as DKK1 drives the diff erentiation of 
mesechymal stem cells into osteoblasts. In this study, we ex-
amined the role of monocytes as a potential niche component 
that supports myeloma cells. We investigated the proliferation 
of MM cell lines cultured alone or co-cultured with BM stro-
mal cells, monocytes, or a combination of BM stromal cells 
and monocytes. Consistently, we observed increased prolifera-
tion of MM cell lines in the presence of either BM stromal 
cells or monocytes compared to cell line-only control. Fur-
thermore, the co-culture of BM stromal cells plus monocytes 
induced the greatest degree of proliferation of myeloma cells. 
In addition to increased proliferation, BMSCs and monocytes 
decreased the rate of apoptosis of myeloma cells. Our results 
therefore suggest that highlights the role of monocyte as an 
important component of the BM microenvironment.
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P-11
Association of SNPs in P-glycoprotein 1 with 
Longer Time to Event in Bortezomib-treated 
Multiple Myeloma Patients
M. ALMASI,1 B. SABLIKOVA,2 L. KUBICZKOVA,2 
S. SEVCIKOVA,2 F. KRYUKOV,2 L. BROZOVA,3 
J. JARKOVSKY,3 M. JURAJDA,2 Z. ADAM,4 Z. 
STEFANIKOVA,5 M. PENKA,6 A. VASKU,2 R. HAJEK7 
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Czech; 2Department of Pathological Physiology, Faculty of 
Medicine, Masaryk University, Czech Republic; 3Institute of 
Biostatistics and Analyses, Faculty of Medicine and Faculty of 
Science, Masaryk University, Czech Republic; 4Department 
of Internal Medicine-Hematooncology, University Hospital 
Brno, Czech Republic; 5Department of Hematology and Blood 
Transfusion, University Hospital Bratislava, Slovak Republic; 
6Department of Clinical Hematology, University Hospital Brno, 
Czech Republic; 7Institute of Clinical Hematology,University 
Hospital Ostrava, Czech Republic

Background: Single nucleotide polymorphisms (SNPs) in 
P-glycoprotein 1 (MDR1) and multiple drug resistance pro-
tein 1 (MRP1) genes may mediate drug resistance. Th erefore, 
association of three SNPs and their haplotypes in MDR1 and 
one in MRP1 gene (rs4148356) with outcomes in patients 
(pts) with multiple myeloma (MM) was evaluated. Methods: 
In total, 235 MM pts (112F/123M) was included in our 
study. All pts underwent bortezomib-based treatment in these 
treatment lines: 1st (20.4%; 48/235), 2nd (40.9%; 96/235), 
3rd (28.9%; 68/235), 4th (7.7%; 18/235), over 5th line 
(2.1%; 5/235). Regimen CVD-cyclophosphamide, Velcade 
(bortezomib), dexamethasone was used in 63.8% (150/235) 
of pts. Genotypes were determined using TaqMan real-time 
PCR allelic discrimination. Results: All SNPs were in Hardy-
Weinberg equilibrium. All pts with no copies of haplotype 
TGT (rs1045642, rs2032582 and rs1128503) in MDR1 
gene had longer time of survival up to 2 years from the begin-
ning of therapy (median 23.1 vs. 11.4 months; p=0.017), lon-
ger time of progression-free survival (PFS; median 9.1 vs. 7.5 
months; p=0.007) and longer time to progression (TTP; me-
dian 13.0 vs. 9.1 months; p=0.017) than pts with one or two 
copies of this haplotype, no association was found in MRP1 
gene. Conclusion: We found signifi cant pharmacogenetic as-
sociation of specifi c haplotype in MDR1 gene with two-year 
outcome of pts with MM treated with bortezomib. Further 
studies are needed to determine if such data can be used for 
individualization of the treatment. Supported by grants: IGA 
NT13190 and NT11154.
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P-12
Correlation of Gene Expression Pro  les of Bone 
Marrow Stromal Cells and Clinical Presentation 
of Multiple Myeloma
S. KIM,1 E. J. LEE,2 S. N. PARK,2 J. KWON,2 J. A. 
KIM,3 Q. CHOI,3 S. M. HWANG,3 S. S. YOON,3 D. S. 
LEE3 
1Department of Laboratory Medicine, Seoul National University 
College of Medicine, Korea; 2Cancer Research Institute, 
Seoul National University College of Medicine, Seoul, Korea; 

3Department of Laboratory Medicine, Seoul National University 
College of Medicine, Korea Republic of (South Korea)

Bone marrow (BM) microenvironmental cells play impor-
tant roles in the pathogenesis of multiple myeloma (MM). 
Th e aim of this study is to investigate expression profi les of 
BM stromal cells to explore their relationship with clinical 
presentations of MM. BM stromal cells were cultured from 
BM aspirates of 12 patients newly diagnosed with MM and 
13 controls. Fluorescence in situ hybridization (FISH) stud-
ies for IGH, RB1, 1q, p16, IGH/FGFR3, IGH/MAF, TP53 
were performed. Gene expression profi les were analyzed us-
ing Illumina HumanHT-12 BeadChips. FISH study did not 
show any abnormalities in BM stromal cells from MM pa-
tients. In clustering analysis of gene expression profi les, MM 
and control groups did not form clearly separate clusters. 
However, the gene expression profi les of BM stromal cells of 
MM patients revealed preferential grouping refl ecting clinical 
presentations. Many of diff erentially expressed genes of BM 
stromal cells from patients with multiple bone lesions were 
involved in cell to cell interactions and formation of extracel-
lular matrix, and those of BM stromal cells from patients with 
renal failure were associated with cell proliferation. BM stro-
mal cells from an MM patient with amyloidosis demonstrated 
signifi cant higher expression levels of the lambda light chain 
gene. Th e gene expression profi les of BM stromal cells in MM 
patients were diff erent between patients with diff erent clini-
cal presentations, and we could suggest that these genes may 
play important roles in MM pathogenesis and manifestation 
of clinical symptoms.
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P-13
Chaetocin Enhances Tumor Speci  c Dendritic 
Cell Response on Myeloma Cells
T. NGUYEN-PHAM,1 H. J. LEE,2 S. H. JUNG,2 
H. T. THANH TRAN,2 M. C. VO,2 M. D. HOANG,2 
N. CHOI,2 H. J. KIM,2 J. J. LEE2 
1Department of Hematology-Oncology, Chonnam National 
University Hwasun Hospital, Korea; 2Department of 
Hematology-Oncology, Chonnam National University Hwasun 
Hospital, Korea Republic of (South Korea)

We investigated whether chaetocin could be used to induce 
apoptotic bodies for loading into DCs to enhance myeloma 
specifi c antitumor responses. Chaetocin showed to induce 
apoptotic cells mostly from tumor cells and led to increase 
the expression of heat shock protein 90 (HSP90) at a level 
comparable to bortezomib. Th e transfer of activating signal 
from chaetocin induced tumor cells to induce DCs matura-
tion is mediated by the exposure of HSP90 on the surface of 
apoptotic cells. Th e HSP90 inhibitor geldanamycin can block 
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this immunogenicity. Chaetocin up-regulate the expression of 
cancer testis antigens MAGEA3 and MAGEC1/CT7, which 
are commonly expressed in MM and the potent targets for ac-
tive immunotherapies. Th e cytokines production during up-
take tumor antigens and maturation was comparable in DCs 
loaded with either irradiated MM cells or chaetocin-induced 
MM cells. However, DCs loaded with chaetocin-induced 
MM cells can reduce the production of an inhibitory cytokine 
(IL 10) after stimulation with CD40 ligand. CTLs stimulated 
by chaetocin-induced MM cells-loaded DCs showed the in-
creasing of CD8+ T cells and displayed a greater number of 
IFN γ secreting cells than did those stimulated by other DCs 
loaded with MM cell made by other conditions. Th ese results 
indicate that antimyeloma drug-induced apoptotic cells can 
be used as the source of myeloma antigens to loading onto 
DCs that could elicit potent antimyeloma activity of CTLs 
due to the expression of heat shock proteins and cancer testis 
antigens as a mechanism of immunogenic death of human 
MM cells.
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P-14
Lenalidomide Synergistically Enhances the 
Effect of Dendritic Cell Vaccination in Mouse 
Multiple Myeloma Model
T. NGUYEN-PHAM,1 S. H. JUNG,2 M. C. VO,2 
H. J. LEE,2 M. D. HOANG,2 N. CHOI,2 H. J. KIM,2 
J. J. LEE2 
1Department of Hematology-Oncology, Chonnam National 
University Hwasun Hospital, Korea; 2Department of 
Hematology-Oncology, Chonnam National University Hwasun 
Hospital, Korea Republic of (South Korea)

Th e purpose of this study was to investigate the immu-
nomodulatory eff ects of lenalidomide in combination with 
DCs vaccine to treat MM in vivo mouse model. After tumor 
growth, LEN (50 mg/kg/day) was injected intraperitoneally 
at three consecutive days to cover the DC vaccination. Th e 
tumor growth inhibition eff ect and the antitumor activity of 
splenocytes from vaccinated mice were evaluated to reveal the 
synergistic eff ect of DCs and LEN. Th e combination of LEN 
and DC vaccine effi  ciently inhibited tumor growth in mouse 
MM model when compared to single therapeutic agent. Th ese 
vaccinated mice exhibit the reduction of myeloid-derived sup-
pressor cells (MDSC) and regulatory T cell (Treg) in spleen. 
Inhibition of MDSC and Treg resulted in the increasing pro-
portion of CD4+ and CD8+ T cell in the spleen. High ratio 
of Th 1- to Th 2-type cytokines was induced by LEN plus DC 
vaccine. LEN also enhance the innate immune response by 
modulating NK cell number and function. In addition, LEN 
also can enhance the population of eff ector memory T cells in 
the spleen of vaccinated mice. Furthermore, the treatment of 

LEN can down-regulate the levels of VEGF and TNF-α on 
tumor tissues of vaccinated mice. Th ese results suggest that a 
treatment combining the immunomodulatory drug lenalido-
mide with DC vaccine can improve antitumor immunity in 
mouse MM model by inhibiting immunosuppressor cells and 
recovering eff ector cells, as well as superior polarization of the 
Th 1/Th 2 balance in favor of Th 1 type immune response.
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Ex Vivo Evaluation of the Effect of Regulatory T 
Cells (TREG) on Bortezomib in Multipl Myeloma
M. A. OZCAN,1 A. P. ERCETIN,2 S. AKTAS,2  
F. YUKSEL,3 A. KATGI,3 G. O. SEVINDIK,3  
O. PISKIN4 
1Clinical Oncology, Institute of Oncology, Turkey; 2Department 
of Basic Oncology, Dokuz Eylul University Institute of Oncology, 
Turkey; 3Department Of Internal Medical Sciences, Dokuz 
Eylul University Faculty Of Medicine, Turkey; 4Department 
of Preventive Oncology, Dokuz Eylul University Institute of 
Oncology, Turkey

Multiple myeloma (MM) is a hematological cancer which 
is characterized by malign proliferation of plasma cells and 
their precursors. Although MM cells express antigens which 
can be recognized by host T cells they can be rarely eradicated 
by the immune system because of the immunsupression by 
tumor microenvironment. It is determined in the literature 
that the immunsuppressive regulatory T cells (Treg) with 
CD4+CD25+Foxp3+ fenotype are increased in peripheral 
blood of MM patients which have key roles on oto-immune 
control, T-cell homeostasis, immunmodulation of all the im-
mune response. According to this knowledge, we aimed to 
evaluate the ex vivo eff ect of CD4+CD25+Foxp3+ Treg cells 
on the proteosome inhibitor bortezomib which is being used 
for the fi rst-line therapy and also for relaps patients as a tar-
geted therapy. We collected peripheral blood and bone mar-
row samples from newly diagnosied 16 MM patients and iso-
lated CD4+CD25+Foxp3+ Treg cells from peripheral blood 
mononuclear cells (PBMC) and confi rmed by fl owcytometric 
analysis. We evaluted the viability of CD138+ myeloma cells 
in subgroups of bortezomib, CD4+CD25+Foxp3+Treg and 
their combinations compared to their controls in primary 
bone marrow cultures of each patient. In this study, Treg cells 
showed variable eff ects on bortezomib by increasing, decreas-
ing or not changing its eff ects. According to the results of this 
study, Treg cells can not be suggested as a therapeutical eff ect 
enhancer of bortezomib on MM. Th e clinical basis of these 
diff erent eff ects among patients should be explored in the fu-
ture studies.
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P-16
Serum Microrna as a Marker of Multiple 
Myeloma
L. KUBICZKOVA,1 S. SEVCIKOVA,2 
E. DEMENTYEVA,2 F. KRYUKOV,2 O. SLABY,3 
J. NEKVINDOVA,4 L. RADOVA,4 L. ZAHRADOVA,5 
L. POUR,5 R. HAJEK6 
1Department of Pathological Physiology, Masaryk University, 
Czech; 2Department of Pathological Physiology, Masaryk 
University, Czech Republic; 3Department of Comprehensive 
Cancer Care, Masaryk Memorial Cancer Institute, Czech 
Republic; 4Institute of Molecular and Translational Medicine, 
Faculty of Medicine and Dentistry, Palacky University 
Olomouc, Olomouc, Czech Republic; 5Department of Internal 
Medicine - Hematooncology, University Hospital Brno, Czech 
Republic; 6Institute of Clinical Hematology, University Hospital 
Ostrava, Czech Republic

Background. MicroRNA (miRNA) are small non-coding 
RNA playing a signifi cant role in pathogenesis of multiple 
myeloma (MM). We have identifi ed a specifi c serum miRNA 
profi le in MM patients (pts) and correlated it with clinical pa-
rameters. Methods. 133 serum samples: 103 (51M/52F) from 
newly diagnosed MM pts and 30 (14M/16F) from healthy 
donors (HD) were tested. A screening of 667 serum miRNA 
was performed on 4 MM and 4 HD with TaqMan Low Den-
sity Arrays (TLDA). Expression of diff erentially expressed 
miRNA was validated by RT-PCR. Area under curve (AUC), 
specifi city, sensitivity and correlation with clinical parameters 
was analyzed.Results. Based on TLDA, 14 miRNA were dif-
ferentially expressed between MM and HD (p<0.05). Out 
of them, fi ve miRNA were validated by RT-PCR: miR-744 
(p=0.0004), miR-130a (p=0.0002), let 7d (p<0.0001) and 
let-7e (p<0.0001) were signifi cantly downregulated and miR-
34a (p<0.0001) was signifi cantly upregulated. ROC analysis 
showed highest sensitivity (80.6%), specifi city (86.7%) and 
AUC (0.898) for a combination of miR-34a and let-7d. Posi-
tive correlation was observed between low levels of miR-744, 
let-7d and let-7e and levels of hemoglobin, thrombocytes 
and albumin (all p<0.0001), negative correlation between 

low miRNA levels and levels of creatinine and β2 micro-
globulin was found (all p<0.0001). Expression of miR-744, 
let-7d and let-7e showed an inverse correlation with ISS stage 
(all p<0.0001).Conclusion. Our study shows that miRNA 
may be a promising biomarker for MM pts. Grants support: 
NT12130, MSM0021622434, CZ.1.07/2.3.00/20.0019 and 
NT11154.
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P-17
Inhibition of miRNA-451 Contributes to Enhance 
Anti-myeloma Agents Effectiveness by 
Activating mTOR Pathway in SP Cells
J. DU,1 S. LIU,1 J. HE,1 W. YAN,1 W. FU,1 H. XI,1 
C. ZHANG,1 H. JIANG,1 J. FAN,1 J. HOU1 
1Department of Hematology, The Myeloma & Lymphoma 
Center, Changzheng Hospital, The Second Military Medical 
University, China

Side population (SP) cells are an enriched source of cancer 
stem cells (CSC) properties, which has be acted as a unique 
hallmark for no specifi c marker of multiple myeloma (MM) 
CSC study. Th e biological signifi cance of microRNA associ-
ated with MM SP cells is unknown. Based on previous results 
in successful isolation and identifi cation SP cells of myeloma, 
miR-451 was revealed with signifi cantly higher expression 
in SP by miRNA expression profi ling and confi rmed by Q-
RT-PCR. Bioinformatic analysis predicted the high-proba-
bility interesting target gene of calcium-binding protein 39 
(CAB39) regulated to mTOR signaling pathways of deregu-
lated miR-451. In function analysis, inhibition expression of 
miR-451 did not aff ect the proliferation, apoptosis, and cell 
cycle in NCI-H929 cells. However, after MM cells treatment 
with As2O3, bortezomib, and lenalidomide, knockdown of 
miR-451 showed a dramatically increases in apoptosis (24%, 
15%, and 8% elevation of apoptosis compared to control, re-
spectively), S-phase cell cycle (10%, 8%, 5% elevation com-
pared to control cells, respectively), and CAB39 expression, 
moreover inh-miR-451 synergily elevated CAB39 expression 
with anti-myeloma novel agents. Finally, a specifi c inhibitor 
of mTOR, rapamycin, was found to reduce remarkably the 
SP fraction within NCI-H929 cells, which contained 1.3%-
3.57% SP cells and 0.05% SP after treatment. Th ese fi ndings 
suggest inh-miR-451 is essential to enhance anti-myeloma 
novel agents’ eff ectiveness and harbor potential target to at-
tenuate mTOR pathway for developing myeloma SP therapy.

122

001_260_本文.indd   54 13/03/04   17:38



Abstracts

S5514th International Myeloma Workshop, April 3rd to 7th

P-18
Analysis of the GEP Dataset Identi  es lncRNAs 
Differential Expression Pattern and Prognosis 
Model of Multiple Myeloma
J. DU,1 H. LUO,2 H. XI,1 Y. QU,1 Y. ZHAO,2 J. HOU1 
1Department of Hematology, The Myeloma & Lymphoma 
Center, Changzheng Hospital, The Second Military Medical 
University, China; 2Bioinformatics Research Group, Key 
Laboratory of Intelligent Information Processing, Advanced 
Computing, Research Laboratory, Institute of Computing 
Technology, Chinese Academy of Sciences, Beijing

Long noncoding RNAs (lncRNAs) are an important class of 
pervasive genes involved in a variety of biological functions, yet 
their potential involvement in multiple myeloma (MM) is un-
der defi ned. We employed a practical and economics computa-
tional method for lncRNA analysis according to Liao’s report 
(Nucleic Acids Res. 2011). We fi rstly re-annotated the Aff ymetrix 
HG_U133plus2 Array probes corresponding to both coding and 
non-coding (CNC) genes, and constructed a CNC network based 
on existing microarray data, which can be publically employed in 
NCBI GEO GEP-dataset of myeloma, including GSE2658、
GSE3369、GSE4204、GSE4452、GSE4581、GSE5900、
GSE7116、GSE9031. NcFANs predicts functions for the ln-
cRNAs using module-based, hub-based and co-location-based. 
Nine lncRNAs were identifi ed as diff erentially expressed (>2 
fold, P <0.05). Combined with Arkansas dataset’s GSE24080 
(n=509), we are intriguing found that fi ve of nine lncRNAs dif-
ferentially expressed, GAS5, CRNDE, LOC400657, PMS2P3, 
and TCL0000445, which were associated with inferior prognosis 
and corresponded with 70 genes with 30% mapped to chromo-
some 1 (P < 0.001). GO enrichment analysis these diff erentially 
expressed lncRNAs enriched for cell cycle pathway (P<10-35)and 
apoptosis(P<10-27). Our data suggests that lncRNA expression 
profi ling can be screened based on a CNC network construction 
method, and lncRNAs might be used to identify prognosis and 
guide therapeutic interventions. Further analysis, however, to con-
fi rm their expression in myeloma samples as well as to reveal their 
functions, needs to be performed.
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P-19
Interaction between B7-H1 Molecules on 
Myeloma Cells and PD-1 Molecules on T Cells 
Induces Myeloma Cell Drug Resistance
M. SUNAKAWA,1 M. ISHIBASHI,1 H. TAMURA,1 
K. OGATA1 
1Division of Hematology, Department of Medicine, Nippon 
Medical School, Japan

B7-H1 (CD274) is a co-inhibitory molecule detected on 

various cancer cells and may evade tumor-specifi c cytotoxic T 
lymphocytes (CTLs). Our previous study demonstrated that 
B7-H1-expressing multiple myeloma (MM) cells had a prolif-
erative advantage and were resistant to antimyeloma chemo-
therapy (Tamura et al. Leukemia 2012). However, the mecha-
nism of this phenomenon was not clarifi ed. In this study, to 
investigate the mechanisms by which B7-H1 on MM cells is 
associated with tumor cell proliferation, we established B7-
H1-expressing MM cell lines (MOSTI) that express high 
levels of CD38 and CD138 from the bone marrow mononu-
clear cells of MM patients. Knockdown of B7-H1 expression 
signifi cantly suppressed the proliferation of MOSTI-1 cells, 
demonstrating that B7-H1 expression is directly associated 
with tumor cell growth. To examine the reverse signal derived 
from B7-H1 molecules binding to their receptors (PD-1 and 
CD80) on myeloma cells, we used bead-coupled PD-1-Ig or 
CD80-Ig fusion proteins. B7-H1 molecules on MOSTI-1 
cell surfaces were bound to PD-1-Fc more strongly than to 
CD80-Fc. Th is binding produced a reverse signal from PD-1, 
but not from CD80, to MM cells, which induced the resis-
tance of myeloma cells to melphalan. However, this reverse 
signal did not induce cell growth. Our study revealed a new 
mechanism via which the interaction between B7-H1 on MM 
cells and PD-1 molecules on T cells not only inhibits CTLs 
but also induces drug resistance of MM cells. Further studies 
are in progress to clarify the disease progression mechanism 
via B7-H1 molecules.
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Glycolysis Inhibition Enhances the 
Susceptibility of Myeloma Cells to DR4-
mediated Immunotherapy
H. MIKI,1 A. NAKANO,2 R. AMACHI,3 
K. WATANABE,3 M. HIASA,3 M. IWASA,4 T. HARADA,4 
S. FUJII,4 S. NAKAMURA,4 K. KAGAWA,4 S. OZAKI,5 
T. MATSUMOTO,4 M. ABE4 
1Division of Transfusion Medicine, Tokushima University 
Hospital, Japan; 2Department of Internal Medicine, Health 
Insurance Naruto Hospital, Tokushima, Japan.; 3Department 
of Orthodontics and Dentofacial Orthopedics, The University 
of Tokushima Graduate School of Oral Science, Tokushima, 
Japan; 4Department of Medicine and Bioregulatory Sciences, 
The University of Tokushima Graduate School of Health 
Biosciences, Tokushima, Japan; 5Department of Internal 
Medicine, Tokushima Prefectural Central Hospital, Tokushima, 
Japan

TRAIL-mediated immunotherapy is an attractive anti-tu-
mor maneuver because of its tumor-specifi c activity. However, 
we found that exposure to lactic acid reduced the expression 
of the TRAIL receptor DR4 in myeloma (MM) cells. Because 
MM cells robustly secrete lactate through enhanced aerobic 
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glycolysis, we hypothesized a link between glycolysis and 
DR4 editing in MM cells. Th e present study was therefore 
undertaken to clarify the role of glycolysis in DR4 editing in 
MM cells. Cocultures with osteoclasts (OCs) enhanced the 
levels of hexokinase (HK) II, a critical glycolytic enzyme, in 
MM cells and their lactate secretion along with the suppres-
sion of their DR4 expression, which was abrogated by the 
inhibition of the PI3K-Akt pathway by LY294002. Treatment 
with metoformin, anti-diabetic stimulator of glycolysis, up-
regulated lactate production by MM cells, and substantially 
down-regulated the DR4 expression in MM cells; conversely, 
3-bromopyruvate (3BrPA), an inhibitor of HKII, enhanced 
their DR4 expression, suggesting inverse relation between 
glycolytic activity and DR4 expression in MM cells. Impor-
tantly, the cytotoxic eff ects of an anti-DR4 agonistic antibody 
on MM cells were markedly enhanced in combination with 
3BrPA. We previously reported that “side population” cells 
had highly enhanced glycolytic activity compared to “main 
population” MM cells (Nakano et al. 2011). Taken together, 
present observations warrant further study for the combina-
tory treatment of TRAIL-mediated immunotherapy with gly-
colysis inhibition to target drug resistant-“side population” 
cells.

125

P-21
Hyperhaploid Multiple Myeloma (MM): A Rare 
Karyotypic Subgroup Retaining Disomy 18 and 
1q12～23 Ampli  cation
J. SAWYER,1 E. TIAN,2 C. HEUCK,2 Q. ZHANG,2 
J. EPSTEIN,2 J. LUKACS,3 R. LICHTI BINZ,3 
E. THOMAS,3 G. SAMMARTINO,3 C. SWANSON,3 
S. WAHEED,2 S. USMANI,2 F. VAN RHEE,2 
B. BARLOGIE2 
1Myeloma Institute for Research and Therapy, University of 
Arkansas for Medical Sciences, United States; 2Myeloma 
Institute for Research and Therapy, University of Arkansas for 
Medical Sciences, United States; 3Department of Pathology, 
University of Arkansas for Medical Sciences

We have identifi ed 22 patients with hyperhaploid karyo-
types that are defi ned by clones with chromosome numbers 
in the 24-34 range. Th ey share the same set of odd-numbered 
chromosomes, including 3, 5, 7, 9,11,15,19, and 21, found 
in hyperdiploid MM, except that these specifi c chromosomes 
are found in disomy instead of trisomy. Th e single exception is 
that in the hyperhaploid karyotypes the chromosome 18 was 
retained in 18 of 22 patients, and all or part of 1q was retained 
or newly amplifi ed in fi ve patients. We investigated nine cases 
utilizing metaphase fl uorescence in-situ hybridization (FISH) 
and spectral karyotyping. FISH identifi ed two of the nine 
cases with IGH translocations, one with a t(4;14), while in 

the other, the receptor of the IGH signal was not identifi ed. 
Deletions of 17p were found in all nine samples. Th e only 
recurring structural aberrations were amplifi cations of 1q12
～23 or jumping translocations of 1q identifi ed in fi ve cases. 
Th ree patients showed a 1q21 copy number (CN) of 2, one 
with a CN of 3, and one with a CN of 2-6. Th e most striking 
amplifi cation of 1q involved the formation of 1q triradials 
on both the 1q and 3pter, thus demonstrating that amplifi ca-
tion of 1q can subsequently occur on diff erent chromosomes 
after initiation on 1q. Th e retention of disomy for chromo-
some 18 and amplifi cation of 1q provides evidence that these 
chromosomes are important in the survival and progression 
of these clones. Th e median survival time for these patients 
from diagnosis was 32 months, suggesting a poor prognosis 
for hyperhaploid MM.
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P-22
HLA (Human Leukocyte Antigen) Polymorphism 
and the Risk of Developing Multiple Myeloma 
(MM)
M. BEKSAC,1 H. PARAMESWARAN,2 L. GRAGERT,3 
S. DIPRIMA,3 M. ALBRECHT,3 M. MAIERS,3 
A. DISPENZIERI,4 S. LONIAL,5 X. ZHONG,6 
M. J. ZHANG6 
1Hematology, Ankara University school of Medicine, Turkey; 
2CIBMTR, Wisconsin School of Medicine, Milwaukee, United 
States; 3Bioinformatics Research, National Marrow Donor 
Program, Minneapolis, United States; 4Mayo Clinic, Rochester, 
Minnesota, United States; 5Winship Cancer Institute Emory 
University School of Medicine, Atlanta, United States; 
6CIBMTR, Medical College of Wisconsin, Milwaukee, United 
States

Ethnic and familial distribution of myeloma suggests a 
genetic basis for development of myeloma. We attempted 
to defi ne the predisposing and protecting HLA specifi cities 
in Caucasian (CAU) and African American (AFA) individu-
als with MM using the National Marrow Donor Program 
(USA) registry and Center for International Blood and Mar-
row Transplant Research (CIBMTR) databases. MM cases 
were identifi ed from the CIBMTR/ NMDP database (2887 
US CAU and 509 AFA). Controls (500,000 US CAU and 
439,423 AFA) were recruited donors to the NMDP. Cases 
and controls were compared using multivariate logistic regres-
sion model. Among CAU, single HLA specifi city HLA-B*07 
and C*07:02 were associated with higher odds of (OR: 1.24, 
p=0.0003 and OR: 1.22, p= 0.005, respectively) but B*44:02 
with lower odds of MM (OR:0.85, p=0.049). Th e role of the 
B*07, C*07 and B*44 alleles were confi rmed in ABCDRB1 
doublets and haplotypes including these alleles. HLA-B*07 
did not reach statistical signifi cance among AFA cases (OR: 
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1.33, p=0.07). However among healthy AFA subjects the pro-
tective B*44 allele was relatively infrequent (14% population 
frequency in CAU vs. 6.8% in AFA). Among AFA, HLA B*27 
homozygosity and allele DRB1*11 were associated with high-
er odds of MM (OR: 2.76, p= 0.013 and OR:1.43, p=0.01 
respectively). Th is population based study based on the largest 
sample size identifi es the common HLA allele variants and 
haplotypes associated with MM risk. Th e relative infrequency 
of MM protective HLA variants in AFA controls may explain 
the higher risk of plasma cell dyscrasia in AFA.
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P-23
Genomic Mapping of Glucocorticoid Receptor 
Binding in Multiple Myeloma
N. L. KRETT,1 J. QIAN,2 W. XIAO,3 C. COARFA,3 
P. GUNARATNE,3 S. ROSEN2 
1Robert H. Lurie Comprehensive Cancer Center, Northwestern 
University, United States; 2Robert H. Lurie Comprehensive 
Cancer Center, Northwestern University, United States; 
3Department of Biology & Biochemistry, University of Houston, 
United States

Glucocorticoids (GC) are a cornerstone of myeloma treat-
ment, however, little is known about mechanisms which in-
duce cell death or post-receptor mechanisms to obviate resis-
tance. Our overall goal is to defi ne the direct targets of GC 
actions which induce cell death and identify druggable targets 
of GC signaling pathways that can be used to overcome re-
sistance to GC in the absence of a functional glucocorticoid 
receptor (GR). Th e induction of apoptosis by GCs primarily 
involves trans-repression of growth inducing genes. Mecha-
nisms for GR-mediated trans-repression include GR tethering 
to and inhibiting growth inducing transcription factors (TFs) 
through protein-protein interactions; by interactions with 
growth inducting TFs at composite GREs or by direct DNA 
binding to newly described negative GREs (nGRE). Th e TFs 

which interact with GR have not been identifi ed in myeloma 
and are likely cell specifi c. In addition, global GR-chromatin 
interactions have not been investigated in myeloma. Chro-
matin immunoprecipitation combined with massively parallel 
sequencing (ChIP-seq) of GR in conjunction with bioinfor-
matics platforms to integrate ChIP-seq data with GR-induced 
changes in gene expression have been used to globally eluci-
date the primary targets of GC trans-repressive actions. Th ese 
data are presented here and will provide the basis of down-
stream target identifi cation for drug development.
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P-24
Potential Role of PPAR-  and HO1 in Multiple 
Myeloma (MM) Cell Death
C. CONTICELLO,1 D. TIBULLO,1 C. GIALLONGO,1 
P. LA CAVA,1 N. PARRINELLO,1 A. ROMANO,1 A. 
CHIARENZA,1 G. A. PALUMBO,1 F. DI RAIMONDO1 
1Department of Biomedical Sciences, Hematology Section, 
University of Catania, Ospedale Ferrarotto, Italy

Peroxisome-proliferator-activated-receptor-γ(PPAR-γ) is 
a transcription factor that regulates immune and infl ammato-
ry responses. Normal and malignant B cells, including MM, 
express PPAR-γ. Moreover, while certain PPAR-γ ligands 
induce apoptosis of MM cells and PPAR- γ over-expression 
decreases MM cell growth, silencing PPAR-γ expression by 
RNAi increases survival of B cells. Heme Oxygenase 1 (HO1) 
is an enzyme that plays a pivotal role in infl ammation, oxida-
tion and apoptosis. It is able to regulate PPAR-γ by enhance 
its expression and diff erent PPAR-γ agonists upregulates 
HO1. It has been recently described that bortezomib is able to 
increase HO1 expression but a correlation between bortezo-
mib, HO1 and PPAR-γ has not been actually investigated. 
We have treated human MM cells with rosiglitazone, a syn-
thetic agonist of PPAR-γ, or with bortezomib and evaluated 
cell viability by fl ow cytometer analysis, PPAR-γ and HO1 
expression by real-time PCR and HO1 enzymatic activity by 
a colorimetric assay. Rosiglitazone was able to induce apopto-
sis in MM cells and a relevant increase of PPAR-γ (30 folds) 
and HO1 (12 folds) expression. Bortezomib decreased cell vi-
ability and, more notably, was able to increase HO1 (40 fold) 
and PPAR-γ expression (16 folds). Our results indicate that 
rosiglitazone, a PPAR-γactivator, is able to induce apoptosis 
in MM cells and HO1 expression. In addition, bortezomib 
is able to increase the expression of HO1 and PPAR-γ sug-
gesting a potential role of PPAR-γ and HO1 in MM-drug 
induced cell death.
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P-25
Myeloid Derived Suppressor Cells are Increased 
in Multiple Myeloma but not in MGUS
A. ROMANO,1 N. L. PARRINELLO,1 C. VETRO,1 
P. LA CAVA,1 A. CHIARENZA,1 M. CAVALLI,1 D. 
TIBULLO,1 C. GIALLONGO,1 C. CONTICELLO,1 G. A. 
PALUMBO,1 F. DI RAIMONDO1 
1Divisione di Ematologia- Ospedale Ferrarotto, Italy

Introduction In Multiple Myeloma (MM) the immune 
function is impaired but the role of microenvironment on this 
dysfunction is unknown. Methods In 60 consecutive newly di-
agnosed MM and 70 MGUS we studied myeloid subpopula-
tions and lymphoid paresis, evaluating the percentage and ab-
solute count of circulating myeloid suppressor cells (MDSC) 
in peripheral blood assessed by fl ow cytometry, their phago-
cytic activity using a commercially available kit (Phagotest 
R), dosage of inhibitory molecule arginase-1 (Arg-1), and 
in-vitro immunosuppressive assays. Results MDSC were sig-
nifi cantly higher in MM vs healthy (p=0.002) and MGUS 
(p=0.001). Th e capability of phagocytosis MDSC from MM 
patients at diagnosis was signifi cantly reduced compared to 
healthy subjects (p<0.001) and MGUS (p<0.0001), and par-
tially restored after induction chemotherapy. After PHA-P 
stimulation, normal T-lymphocytes missed the expression of 
activation markers CD71, CD69, CD25, CD3ζ in presence 
of MM-MDSC, and in a more moderate way in presence of 
MGUS-MDSC. MDSC-associated immune inhibitory mol-
ecules ARG-1, BV-8 and reactive oxygen species (ROS) were 
signifi cantly increased in MM MDSCs, evidenced by fl ow 
cytometry and RT-PCR analysis and positively correlated 
with advanced disease. Finally, in MM, but not in MGUS, 
increased levels of circulating MDSC correlated with regula-
tory T-cells (Treg) and were negatively associated with the ex-
pression of CD200+ T-lymphocytes, and L-selectin (CD62L) 
expression on CD8+T-lymphocytes, suggesting the myeloid 
contribution to the T-cell arm impairment and MM progres-
sion from MGUS.
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P-26
Hypoxia Reduces CD138 Expression and 
Induces Immature Phenotype in Myeloma Cells
Y. KAWANO,1 S. FUJIWARA,1 N. WADA,1 H. 
MITSUYA,1 H. HATA2 
1Department of Hematology, Kumamoto University School 
of Medicine, Japan; 2Department of Immunology and 
Hematology, Faculty of Life Sciences, Graduate School of 
Health Sciences, Kumamoto University, Japan

[Introduction] Although CD138 expression is a hallmark 

of plasma cells and myeloma cells, decreased expression of 
CD138 is occasionally found. We previously reported that 1) 
CD138 expression decreased by disease progression 2) My-
eloma cell lines with reduced CD138 expression had imma-
ture phenotype. However, the mechanisms of CD138 down-
regulation are still unclear. We examined changes of CD138 
and transcription factor expression in myeloma cells under 
hypoxia, which is an important factor of the BM microen-
vironment. [Methods] Myeloma cell lines were cultured un-
der normoxic (20% O2) and hypoxic (1% O2) conditions. 
Changes of CD138 expression and transcription factors were 
analyzed. [Results] CD138 expression was found to be de-
creased under hypoxic condition compared to normoxic con-
dition. Plasma cell specifi c transcription factors were down-
regulated under hypoxic condition compared to those under 
normoxic condition. Oct-4, NANOG, and SOX2, which are 
stem cell specifi c transcription factors, were up-regulated un-
der hypoxic condition. Interestingly, the decreased CD138 
expression rendered under hypoxic condition recovered when 
they were treated by All-trans retinoic acid (ATRA) along 
with decrease of stem cell specifi c transcription factor expres-
sions.[Conclusions] We conclude that hypoxia induces down 
regulation of CD138, accompanying immature phenotype. 
Th e diff erentiation stimulating agent ATRA can render these 
changes. Our fi ndings suggest not only the mechanism of 
CD138 down-regulation but also a new treatment strategy 
for CD138 negative or low myeloma cells.
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P-27
Histone Demethylase Inhibitor Overcomes 
Reversible Tolerance to Bortezomib
Y. TERUI,1 N. NISHIMURA,1 K. HATAKE1

1Department of Clinical Chemotherapy, Cancer Chemotherapy 
Center, Japanese Foundation for Cancer Research, Japan

Th e proteasome inhibitor bortezomib has shown impressive 
clinical activity alone and in combination with conventional 
and other novel agents for the treatment of multiple myeloma 
(MM). However, resistance to bortezomib as a single agent 
develops in the majority of patients, and activity in other ma-
lignancies has been less impressive. To overcome bortezomib 
resistance, we compared diff erential gene expression profi les 
of bortezomib-resistant IM-9 and sensitive IM-9 cells in re-
sponse to bortezomib. Th e diff erential gene expression pro-
fi les of bortezomib-resistant IM-9 and bortezomib-sensitive 
IM-9 cells in response to bortezomib was performed using 
Aff ymetrix GeneChip. To confi rm the results, real-time PCR 
and Western blot analysis were performed. bortezomib-re-
sistant IM-9 cells were treated with or without bortezomib 
and/or histone demethylase inhibitor, trans-2-phenylcyclo-
propylamine hydrochloride (2-PCPA). At concentrations 
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that eff ectively inhibited proteasome activity (maximum dose 
with 100nM), bortezomib induced cell death in bortezomib-
sensitive IM-9 cells, but not in bortezomib-resistant IM-9. In 
comparison of diff erential gene expression profi les between 
bortezomib-resistant IM-9 and bortezomib-sensitive IM-9 
cells, we showed overexpression of KDM3A and KDM5A, 
which are associated with chromatin-mediated reversible 
drug-tolerant state, Moreover, 2-PCPA overcame bortezomib 
resistance in a dose-dependent manner. Histone lysine-spe-
cifi c demethylase inhibitors as combination with bortezomib 
may be useful for overcoming bortezomib-resistance in my-
eloma cells.
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P-28
Myeloma Cells in a Hypoxic Milieu Modulate 
Bone Marrow Angiogenic Activity via Exosomes
K. OHYASHIKI,1 T. UMEZU,2 H. TADOKORO,3 C. 
KOBAYASHI,4 K. OHTSUKI,4 S. IMANISHI,4 T. 
HIRANO,3 J. OHYASHIKI4 
1First Department of Internal Medicine, Tokyo Medical 
Univeristy, Japan; 2Department of Molecular Science, 
Tokyo Medical University, Japan; 3Department of Clinical 
Pharmacology, Tokyo University of Pharmacy and Life Science, 
Japan; 4Institute of Medical Science, Tokyo Medical University, 
Japan

Background: In multiple myeloma (MM), abnormal 
plasma cells interact with bone marrow (BM) stromal cells 
and vascular cells among others. A part of the BM milieu is 
considered highly hypoxic, and myeloma cells in situ may be 
infl uenced by circumstances other than normoxia in vitro. 
Hence, we attempted to confi rm the role of hypoxic, MM-
derived exosomes in the BM microenvironment, since our 
previous study showed that cell-cell communication between 
tumor and endothelial cells occurs via exosomes (Umezu et 
al., Oncogene 2012). Design and Methods: We established a 
new hypoxia-resistant cell line, RPMI-8226HR, derived from 
RPMI-8226 cells cultured for >4 months under hypoxia (1% 
O2), as a model of MM cells localizing in an extensively hy-
poxic milieu. Exosomes derived from RPMI-8226 or RPMI-
8226HR cells cultured in normoxia (20% O2) or hypoxia 
(1% O2) for 24 h were used for validating angiogenesis, and 
tube formation assay was performed using human umbilical 
vein endothelial cells (HUVECs) as targets. Exosomal miR-
NA profi ling of myeloma cell lines was performed using a 
Taqman low-density array. Results and Discussion: Exosomes 
secreted by the RPMI-8226HR cells under hypoxia signifi -
cantly increased tube formation of HUVECs than those from 
RPMI-8226 cells under normoxia and hypoxia. Th e level of 
an miRNA subset, including miR-210, was signifi cantly ele-
vated inside the cells as well as exosomes derived from RPMI-

8226HR cells. Our results suggest that exosomal miRNAs 
secreted by MM cells in a hypoxic milieu may, in part, aff ect 
the angiogenic activity in the BM microenvironment.
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P-29
MMSET Knockdown Induced Apoptosis 
in T(4;14) Multiple Myeloma Cells through 
Regulating IRF4 Expression
Z. XIE,1 C. BI,1 W. J. CHNG2

1Cancer Science Institute of Singapore, National University of 
Singapore, Singapore; 2Cancer Science Institute of Singapore, 
Department of Medicine, National University of Singapore, 
Department of Haematology and Oncology, National University 
Healthy System, Singapore

Multiple myeloma (MM) is characterized by recurrent chro-
mosomal translocations. Th e multiple myeloma SET domain 
(MMSET), identifi ed by its fusion to the IgH locus in t(4;14) 
MM, is universally overexpressed and has been suggested to 
play an important role in tumorigenicity in t(4;14) MM. In or-
der to identify downstream functional targets of MMSET, we 
knocked down MMSET expression with shRNAs in KMS11, 
a t(4;14) MM cell line, and identifi ed diff erentially expressed 
genes by gene expression microarray analysis. Th e results indi-
cated 321 genes were down regulated and 375 genes were up 
regulated upon MMSET knockdown. Functional clustering 
analysis using DAVID Bioinformatics Resource 6.7 indicated 
MMSET knockdown aff ected key pathways essential for cell 
cycle/division, response to nutrient and nucleotide binding. 
Importantly, the knockdown reduced the transcription levels 
of the transcription factor IRF4 (interferon regulatory factor 
4), which is required for myeloma cell survival with recent 
evidence. Quantitative-PCR analysis confi rmed the transcrip-
tion levels of IRF4 were reduced upon MMSET knockdown 
in t(4;14) MM cells (KMS11, KMS18, KMS28BM). Flow 
cytometric analysis indicated MMSET knockdown could 
induce apoptosis in KMS11 cells, and ectopic expression of 
IRF4 could rescue KMS11 from the apoptosis induced by 
MMSET knockdown. Furthermore, IRF4 knockdown could 
also induce apoptosis in KMS11 cells by fl ow cytometric anal-
ysis. Overall, our preliminary data suggested that MMSET 
knockdown induced apoptosis in t(4;14) MM cells through 
regulating IRF4 expression.
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P-30
Polymorphisms of IL-10, IL-17A, IL-17F and IL-18 
Affect the Clinical Features of Multiple Myeloma 
in Japanese Patients.
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A. IWASAKI,1 T. SAITOH,1 C. USHIE,1 
N. MORIYAMA,1 T. TAKANI,1 H. HATTORI,1 
H. HANDA,2 M. MATSUMOTO,3 M. SAWAMURA,3 
J. ISODA,3 H. OGAWARA,1 A. YOKOHAMA,4 
H. KOISO,5 N. TSUKAMOTO,5 H. MURAKAMI1 
1Gunma Graduate School of Health Sciences, Gunma 
University, Japan; 2Department of Medicine and Clinical 
Science, Gunma University Graduate school of Medicine, 
Gunma, Japan; 3Department of Medicine, Nishi-Gunma 
Hospital, Gunma, Japan.; 4Department of Blood Transfusion 
Service, Gunma University Hospital.; 5Oncology Center, 
Gunma University Hospital.

Background: We examined the SNPs of cytokines includ-
ing IL-10 (－1082A/G, －819T/C, and － 592A/C), IL-
17A－197G/A, IL-17F 7488 T/C, and IL-18 (－137G/C 
and －607A/C) in multiple myeloma(MM) patients, and 
analyzed the relationship between these SNPs and the sus-
ceptibility and clinical features. Methods: Ninety three pa-
tients [age, 35-83 years; male/female 44/49; IgG (n=55), 
IgA (n=15), IgD (n=2), non-secretory (n=3), Bence Jones 
(n=18)] with MM and 192 healthy controls were examined. 
Genotyping were determined by the polymerase chain reac-
tion based methods. Results: No signifi cant diff erences were 
observed in the allele or genotype frequencies of IL-10 and 
IL-17 polymorphisms between MM patients and the control 
group. However, patients with MM had a signifi cantly higher 
frequency of the IL-18-137 CC genotype compared to the 
control group (7.5% vs 2.0% P<0.05). In the clinical features, 
IL-10 592 CC genotype was signifi cantly associated with 
advanced ISS and higher β2 microglobulin level (p<0.05). 
IL-17A-197 non GG (AA+GA) genotype was signifi cantly 
associated with advanced ISS (P<0.05). Patients with IL-10-
592 CC or IL-18-607 AA genotype showed tendency to more 
unfavorable survival (p=0.07). A multivariate analysis demon-
strated that Bence Jones protein, ISS 3, the use of new drugs, 
IL-10-592CC genotype, and IL-17 AA were independent 
adverse prognostic factors. Conclusion: Th ese results indicate 
that cytokine polymorphisms are associated with prevalence 
and clinical feature of MM in Japanese patients.
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P-31
Functional Aspects of Decreased Bone Marrow 
Plasma Concentrations of Decorin in Patients 
with MGUS and Multiple Myeloma
I. B. KRISTENSEN,1 L. PEDERSEN,2 T. B. RO,3 
J. H. CHRISTENSEN,4 M. B. LYNG,5 
L. M. RASMUSSEN,6 H. J. DITZEL,7 M. BORSET,8 
N. ABILDGAARD9 
1Department of Hematology and Institute of Clinical 
Research, Odense University Hospital and University of 
Southern Denmark (SDU), Denmark; 2Department of Clinical 

Biochemistry and Pharmacology, Odense University Hospital, 
Odense, Denmark; 3Department of Cancer Research and 
Molecular Medicine, NTNU, Trondheim, Norway; 4Department 
of Hematology, Odense University Hospital, Denmark; 
5Cancer and In  ammation Research, Institute of Molecular 
Medicine, SDU, Odense, Denmark; 6Department of Clinical 
Biochemistry and Pharmacology, Odense University Hospital 
and Institute of Clinical Research, SDU, Odense, Denmark; 
7Cancer and In  ammation Research, Institute of Molecular 
Medicine, SDU, and Department of Clinical Oncology, Odense 
University Hospital, Odense, Denmark; 8Department of Cancer 
Research and Molecular Medicine, NTNU, and Department 
of Immunology and Transfusion Medicine, St. Olav's Hospital, 
Trondheim, Norway; 9Department of Hematology, Odense 
University Hospital and Institute of Clinical Research, SDU, 
Odense Denmark

Decorin is a stromal-produced small leucine-rich proteo-
glycan known to have antitumor eff ects. It has recently been 
shown that decorin interacts with the HGF receptor c-Met 
(Goldoni et al, JCB 2009), a potential key pathway in multi-
ple myeloma (MM). We aimed to measure the levels of deco-
rin in peripheral blood and bone marrow plasma in MGUS 
and MM patients by a commercial ELISA kit (DuoSet, R&D 
Systems), and investigated the functional aspects of HGF 
and decorin interactions in vitro in MM. We found that the 
concentration of decorin was signifi cantly higher (p<0.05) in 
bone marrow (BM) plasma from healthy volunteers (median 
35.2 ng/mL, range 15.3-99.1) compared to MGUS (median 
22.5 ng/mL, range 11.1-59.5) and MM patients (median 
21.5 ng/mL, range 10.6-35.9). Decorin levels were lower in 
peripheral blood than in BM plasma in all groups with a BM/
PB ratio of 3.9, 3.4 and 2.5 for HV, MGUS and MM, respec-
tively. A positive correlation (Spearman’s rho=0.51, p<0.05) 
was found between simultaneously measured levels of HGF 
and decorin in BM plasma in healthy volunteers, but not in 
MM or MGUS samples. Functionally, we found inhibition 
of HGF-induced Transwell migration and viability (mea-
sured by the ATP-based CellTiter-Glo assay) of myeloma cell 
lines (INA-6 and ANBL-6), but no down-regulation of the 
c-Met receptor determined by fl ow cytometry after decorin 
exposure. In conclusion, we show here for the fi rst time that 
decorin is down-regulated in MM and MGUS bone marrow 
plasma and that it in vitro abrogates some of the functional 
eff ects of HGF on myeloma cell lines.
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P-32
Measurement of Myeloma Cell Survival in Co-
culture with Bone Marrow Stromal Cells
A. SUNDAN,1 K. MISUND,1 K. BARANOWSKA,1 
T. HOLIEN,1 C. RAMPA,1 D. KLEIN,1 M. BORSET,1 
A. WAAGE1 
1Cancer Research and Molecular Medicine, NTNU, Norway

Th e aim of this work was to establish a robust and simple 
method for the measurement of drug sensitivity in myeloma 
cells under conditions mimicking aspects of the bone mar-
row microenvironment. In particular we wanted to measure 
drug sensitivity in myeloma cells cultivated in the presence 
of stromal cells. We analyzed survival of myeloma cells co-
cultured with BMSC using an automated fl uorescence mi-
croscope, ScanR. ScanR is a microscope based screening sta-
tion. By staining the cell nuclei with DRAQ5, we were able 
to discriminate between BMSC and myeloma cells, based on 
their staining intensity and nuclear shape. Using the apop-
totic marker YO-PRO-1, the eff ects of drug treatment on the 
viability of the myeloma cells in the presence of stromal cells 
could be measured. Th e main advantages of this method are 
the lack of cell manipulation before co-culture (e.g. stain-
ing or viral transduction), and the low number of myeloma 
cells (5000 primary cells) that are needed per measurement, 
which makes the method ideal for experiments with purifi ed 
primary myeloma cells. In fact, the analysis was easier and 
more robust when using slowly growing cells, i.e. by using 
primary myeloma cells compared to more rapidly proliferat-
ing myeloma cell lines. Th is method should be well-suited for 
high throughput analysis, as the cells are stained in situ with 
no washing, centrifugation, or fi xation steps before analysis. 
Examples of the results obtained will be presented.
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P-33
ST3GAL6 is Upregulated in Multiple Myeloma 
and is Associated with Inferior Survival.
S. V. GLAVEY,1 L. S. MURILLO,2 C. LOUGHREY,3 
P. WU,4 M. KANE,3 G. J. MORGAN,4 L. JOSHI,3 
I. M. GHOBRIAL,5 M. E. O'DWYER6 
1Department of Medical Oncology, Dana-Farber Cancer 
Institute, Harvard Medical School, Boston, MA, United 
States; 2Centre for Chromosome Biology, National University 
of Ireland, Galway, Ireland; 3Glycoscience Group, National 
University of Ireland, Galway, Ireland; 4Haemato-Oncology 
Research Unit, The Institute of Cancer Research, London, 
United Kingdom; 5Department of Medical Oncology, Dana-
Farber Cancer Institute, Harvard Medical School, Boston, 
MA, United States; 6Department of Haematology, National 
University of Ireland, Galway and Galway University Hospital, 
Galway, Ireland

Aberrant expression of cell surface carbohydrates is a feature 
of cancer progression and metastases, therefore glycosylation 
gene expression may be dysregulated in MM. Deregulated 
glyco-genes in MM were identifi ed and results were validated 
using quantitative PCR (QPCR). Lectin microarrays were 
used to profi le the surface glycosylation of MM cell lines.
Protein expression was assessed by immunohistochemistry 
(IHC) on primary MM bone marrow.Functional studies were 
performed following gene knockdown (KD) in MM1S and 
RPMI cell lines. Glyco-genes are diff erentially regulated in 
MM, including, notably, the sialyltransferase gene ST3GAL6.
ST3GAL6 plays a central role in the synthesis of functional 
selectin ligands with reduced leucocyte rolling and homing in 
knockout mice.Upregulation of ST3GAL6 was confi rmed by 
QPCR in MM cell lines and primary cells.Higher expression 
of ST3GAL6 in MM patient bone marrow vs. healthy cells 
is seen on IHC.Lectin arrays show binding of MM cell sur-
face proteins to sialic acid specifi c lectins.Analysis of the MRC 
Myeloma IX microarray dataset (n=260) confi rmed a statisti-
cally signifi cant reduction in overall survival with increased 
expression of ST3GAL6 (median OS 35.7 vs. 48 months, log 
rank test p=0.04).Preliminary functional studies reveal that 
ST3GAL6 KD reduces adhesion to fi bronectin in compari-
son to scrambled controls. ST3GAL6 is upregulated in MM 
with higher expression associated with inferior survival.Fur-
ther studies are ongoing to evaluate the full role of this critical 
regulator of selectin ligand function in MM cell adhesion and 
traffi  cking.
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P-34
The Role of Aryl Hydrocarbon Receptor 
Activation in Multiple Myeloma
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T. HUGHES,1 D. CIARLARIELLO,2 C. BAKAN,2 
D. BENSON3

1Comprehensive Cancer Center, The Ohio State University, 
United States; 2Comprehensive Cancer Center, The Ohio State 
University, United States; 3The Ohio State University College of 
Medicine, Division of Hematology, The Ohio State University, 
United States

Background: Th e cause of multiple myeloma (MM) is un-
known, although some data suggest a role for aromatic hy-
drocarbon exposure. Th e aryl hydrocarbon receptor (AHR) is 
expressed by some lymphocytes and by many human cancers. 
We explored AHR expression and signaling in MM, hypoth-
esizing its possibility as a novel therapeutic target. Methods: 
AHR and CYP1A1 were assessed by real-time PCR. Cell via-
bility (measured via Trypan blue exclusion assay) and CYP1A1 
mRNA expression were assessed after 72 hours of in vitro cul-
ture with AHR agonist (FICZ), antagonist (CH-223191), or 
vehicle. Results: U266 and OPM2 MM cell lines, healthy do-
nor plasma cells, and primary MM cells constitutively express 
AHR. Primary MM cells and MM cell lines also constitu-
tively express CYP1A1. Compared to control in OPM2 cells, 
AHR agonist expanded MM cells 16.8 ± 9.9% (P = 0.03, 
n = 3) and increased CYP1A1 mRNA expression (indicating 
AHR activation) by 14.5 ± 0.34-fold (P = 0.005, n = 2). 
Conversely, AHR antagonist suppressed MM cell viability by 
35 ± 8.7% (P = 0.02, n = 3) and inhibited CYP1A1 expres-
sion by 120 ± 1.9-fold (P = 0.05, n = 2). AHR signaling also 
modulated MM cell surface phenotype. Conclusions: AHR is 
expressed by healthy and MM plasma cells, and function con-
tributes to MM cell viability. We have shown previously that 
AHR plays a role in normal natural killer cell development, 
and the present data suggest a complementary, inverse role for 
AHR signaling in MM. Th ese data support further inquiry 
into AHR as a possible immunomodulatory and therapeutic 
target for MM.
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P-36
Longitudinal Gene Expression Signatures in 
Multiple Myeloma
D. R. HEWETT,1 C. KOK,1 P. DIAMOND,1 
K. VANDYKE,1 A. ZANNETTINO,2 L. BIK-TO1 
1Department of Haematology, SA Pathology, Adelaide, 
Australia; 2School of Medical Sciences, Faculty of Health 
Science, University of Adelaide, Adelaide, South Australia, 
Australia

What causes an individual patient to progress from mono-
clonal gammopathy of undetermined signifi cance (MGUS) 
to multiple myeloma (MM) is still incompletely understood. 
Previous gene expression array studies have either examined 

unrelated MGUS and MM donors, or compared donor-
matched smouldering (S) MM with MM. We have assembled 
a biospecimen bank comprised of a large number of matched 
MGUS and MM clinical samples taken from patients at the 
time of diagnosis and performed a pilot study using 12 of 
these samples. RNA was extracted from purifi ed plasma cell 
populations (CD138+CD38++CD19-) and gene expression 
profi ling performed using Illumina microarrays. Bioinformat-
ics revealed a number of individual genes whose altered ex-
pression had not previously been associated with disease pro-
gression. Reductions in TLE1, BIRC3, SMAP2 and MERTK 
gene expression upon MGUS to MM transition were vali-
dated using quantitative PCR. Pathway analysis revealed a 
gene signature indicative of an increase in specifi c cytokine 
signalling upon MGUS to MM transition. Th ese analyses will 
be extended to a larger cohort of patients, and validated using 
established in vitro and in vivo models of myeloma. Th is lon-
gitudinal study of MM patients will provide a much clearer 
picture of gene expression changes which accompany disease 
progression. Moreover, these studies will enable us to establish 
a list of candidate genes/proteins which play a role in MGUS 
to MM transition and allow us to defi ne their signifi cance as 
prognostic indicators of disease progression and/or as novel 
therapeutic targets.
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P-37
Silencing of Sumo-1 Gene Modulates Beta-
catenin Protein Stability and Enhances 
Myeloma Cells' Sensitivity to Doxorubicin
H. HUANG,1 L. ZHOU,1 J. HOU1

1Department of Hematology, Changzheng Hospital, China

Multiple myeloma (MM) is a malignant plasma cell disorder, 
with the sumoylation pattern being greatly enhanced. However, 
the precise targets of sumoylation during myeloma pathogen-
esis remain uncertain. In our study, the constitutive Sumo-1 
modifi cation of beta-catenin, the key protein in the canonical 
Wnt pathway, was detected in myeloma cell line NCI-H929 by 
means of immunoprecipitation and immunofl uorescence . We 
then transfected NCI-H929 with Sumo-1 siRNA to suppress 
the conjugation of Sumo-1 and beta-catenin. Downregulation 
of Sumo-1 was confi rmed by real-time PCR and western blot. 
Besides, immunoprecipitation result showed a decreased level of 
sumoylated beta-catenin. Interestingly, the protein level of beta-
catenin decreased following sumo-1 silencing, indicating a role 
for sumoylation in the regulation of beta-catenin protein stabil-
ity. Moreover, the downstream genes of Wnt pathway, such as 
c-Myc and cyclinD1, were down regulated by about 50% and 
70% respectively. Functional assays indicated a marginal dif-
ference in cell proliferation and apoptosis when inhibited cells 
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were compared with negative controls. However, we found that 
the transfection of siRNA increase cell death signifi cantly from 
30% to 80% when treated with doxorubicin at a concentration 
of 100nM, indicating that silencing of Sumo-1 enhanced my-
eloma cells' sensitivity to doxorubicin. Th ese results suggested 
that sumoylation of beta-catenin might play an important role 
in the pathogenesis, as well as drug resistance of MM.
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P-38
Characterization of Plasma Cell Disorders with 
Subclones Having Distinct DNA Content as 
Identi  ed by Flow Cytometry
W. G. MORICE,1 K. REICHARD,2 F. ROSADO,2 
J. KINNALLY,2 S. KUMAR,3 V. RAJKUMAR,3 
R. KETTERLING2 
1Department of Laboratory Medicine and Pathology, Mayo 
Clinic, United States; 2Department of Laboratory Medicine 
and Pathology, Mayo Clinic, United States; 3Department of 
Medicine, Mayo Clinic, United States

Plasma cell (PC) proliferative disorder cases with either 
diploid and aneuploid PCs (12 cases) or multiple aneuploid 
PCs (13 cases) were identifi ed by 8-color fl ow cytometry 
(FC) that measures PC phenotype and DNA content. Th e 
diploid and aneuploid cases all had hyperdiploid subclones. 
In the 13 multiple aneuploid cases, 1 was hypodiploid and 
hyperdiploid, 2 were hyperdiploid and tetraploid, and 10 had 
two hyperdiploid subsets. Th e FC fi ndings are summarized in 
Table 1, the primary diff erence between groups was the more 
frequent diminution of normal PCs in the multiple aneuploid 
group. 2 multiple aneuploid cases had repeat studies, in both 
the paired results were similar. Clinical history was available 
for 6 cases in each group, in 4 of the 6 diploid and aneu-
ploid cases the clinical diagnosis was MGUS, 1 was newly 
diagnosed multiple myeloma (MM), and one relapsed MM. 
In all 6 multiple aneuploid cases the clinical diagnosis was re-
lapsed or refractory MM. Table 2 summarizes the cytogenetic 
data. As expected abnormalities were more readily detected by 
FISH, however these methods combined detected the pres-
ence of multiple DNA content populations in only a single 
case. In 4 multiple aneuploid cases FISH identifi ed adverse 
genetic events. Novel 8-color FC detects DNA content clonal 
heterogeneity in PC disorders that are not readily identifi ed 
by cytogenetic methods. Furthermore, the presence of mul-
tiple aneuploid subclones is strongly associated with relapsed/
refractory MM and adverse laboratory attributes whereas the 
presence of diploid and aneuploid subclones is not.
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P-39
Unconventional Prefoldin RPB5 Interactor Over-
expresses in Multiple Myeloma and Regulates 
its Developement
J. FAN,1 J. ZHANG,3 W. FU,2 LIWEI. DONG,3 
JUAN DU,2 BO ZHANG,3 HUA JIANG,2 W. YAN,2 
H. HUANG,2 J. HOU,2 H. WANG3 
1The Myeloma & Lymphoma Center, Department of 
Hematology, Changzheng Hospital, the Second Military 
Medical University, China; 2The Myeloma & Lymphoma Center, 
Department of Hematology, Changzheng Hospital, the Second 
Military Medical University, Shanghai, P.R. China; 3International 
Cooperation Laboratory on Signal Transduction, Eastern 
Hepatobiliary Surgery Institute, the Second Military Medical 
University, Shanghai, P. R. China.

Unconventional prefoldin RPB5 Interactor (URI) is as-
sociated with the RNA polymerase II subunit 5, which has 
been recognized as oncoprotein in solid tumors. But its role 
on multiple myeloma (MM) remains unclear. First, we de-
tected the expression of URI in MM patients and healthy 
volunteers, fi nding that URI is overexpressed in MM at both 
protein and mRNA levels. Side population (SP) cells of MM 
cell lines showed much higher level of URI than non-SP cells. 
Use of lentivirus-delivered shRNA, we established stable URI 
knockdown MM cell lines. Cell proliferation assays showed 
that cells were inhibited to grow signifi cantly in U266 after 
URI knockdown. Cell cycle assays suggested that these cells 
were arrested in S phase. Colony-forming assays were car-
ried out in NCI-H929 and LP-1. After URI knockdown, the 
numbers of clones reduced by 61% and 45.6%, respectively. 
Tumor growth assays in NOD/SCID mice further confi rmed 
the promotion role of URI during MM development in vivo. 
Th en, the mRNA levels of stemness and infl ammatory genes 
were examined and Bmi1, together with other stemness genes, 
IL-6 and its downstream genes IL-8, CCL5 and TNFα de-
creased in URI knockdown cells. Transient overexpression of 
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URI, in turn, elevated the mRNA expression of IL-6. Final-
ly, we stimulated cells with IL-6 and found that the level of 
pSTAT3 in URI knockdown cells was much lower than con-
trol cells. In conclusion, URI may play an important role in 
MM development through activating IL-6/STAT3 pathway.
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P-40
Development of a Therapeutic sgRNA for 
Multiple Myeloma Based on TRUE Gene 
Silencing
M. NASHIMOTO,1 M. TAKAHASHI,1 N. WATANABE,1 
M. NARITA,2 M. TAKAHASHI,2 M. KAWANO,1 M. 
TAMURA3 
1Applied Life Sciences, Niigata University of Pharmacy and 
Applied Life Sciences, Japan; 2Niigata University Graduate 
School of Health Sciences, Japan; 3Hokkaido University 
Graduate School of Dental Medicine, Japan

tRNase ZL-utilizing effi  cacious gene silencing (TRUE gene 
silencing) is one of the RNA-mediated gene regulation tech-
nologies that have therapeutic potential (1-3). Th is technol-
ogy is based on the observation that tRNase ZL can cleave 
any target RNA at any desired site under the direction of an 
appropriate artifi cial small guide RNA (sgRNA). In order to 
fi nd candidate myeloma therapeutic sgRNAs, we constructed 
a library composed of 160 heptamer-type sgRNAs, and ex-
amined them for inducing apoptosis in human myeloma cell 
lines. We found seven highly eff ective sgRNAs, which were 
taken up easily by myeloma cells without any transfection re-
agents, activated caspases, and induced DNA fragmentation. 
None of them displayed observable cytotoxicity in human 
peripheral blood mononuclear cells. We further analyzed the 
action mechanism of one of the eff ective sgRNAs, H15540, 
and found that this sgRNA induces reactive oxygen species 
in myeloma cells. Furthermore, DNA microarray and 3′-
RACE analyses suggested that one of the target RNAs of 
H15540 may be a mitochondrial mRNA. Th ese observations 
imply that TRUE gene silencing may pave the way to new 
therapies for multiple myeloma. 1. Nakashima, et al. (2007) 
Gene-silencing by the tRNA maturase tRNase ZL under the 
direction of small guide RNA. Gene Th erapy 14, 78-85. 2. 
Takahashi, et al. (2012) Elimination of specifi c miRNAs by 
naked 14-nt sgRNAs. PLoS ONE 7, e38496. 3. Takahashi, et 
al. (2013) A naked RNA heptamer targeting the human Bcl-
2 mRNA induces apoptosis of HL60 leukemia cells. Cancer 
Letters 328, 362-368.

145

P-41
Flow Cytometry to Identify Symptomatic MM 
Pts with MGUS-like Signature at Diagnosis 
Associated with Long-term Survival
B. PAIVA,1 M. B. VIDRIALES,2 J. J. PEREZ,2 M. A. 
MONTALBAN,3 N. C. GUTIERREZ,4 L. ROSINOL,5 J. 
MARTINEZ-LOPEZ,3 M. V. MATEOS,4 L. CORDON,6 
A. ORIOL,7 M. J. TEROL,8 M. A. ECHEVESTE,9 R. 
DE PAZ,10 F. DE ARRIBA,11 L. PALOMERA,12 J. DE 
LA RUBIA,6 J. DIAZ-MEDIAVILLA,13 A. SUREDA,14 
A. GOROSQUIETA,15 A. ALEGRE,16 A. MARTIN,17 A. 
ORFAO,18 J. J. LAHUERTA,3 J. BLADE,5 J. F. SAN 
MIGUEL2 
1Hospital Universitario Salamanca, Spain; 2Hospital 
Universitario de Salamanca, Salamanca; 3Hospital 12 de 
Octubre, Madrid; 4Hospital Universitario de Salamanca; 
5Hospital Clinic, IDIBAPS, Barcelona; 6Hospital Universitario 
de la Fe, Valencia; 7Hospital Universitari Germans Trias i Pujol, 
Badalona; 8Hospital Clinico de Valencia, Valencia; 9Hospital 
de Donostia, San Sebastian; 10Hospital Universitario La Paz, 
Madrid; 11Hospital Morales Meseguer, Murcia; 12Hospital 
Lozano Blesa, Zaragoza; 13Hospital Clinico San Carlos, Madrid; 
14Hospital de la Santa Creu i Sant Pau, Barcelona; 15Hospital 
Universitario Navarra, Pamplona; 16Hospital Universitario La 
Princesa, Madrid; 17Hospital Virgen de la Concha, Zamora; 
18Servicio General de Citometria and Department of Medicine, 
Universidad de Salamanca

Th e degree of clonality assessed by fl ow cytometry (MFC) 
has become relevant to identify pts with MGUS or smolder-
ing MM at diff erent risk of progression. Here, we hypothesize 
that the balance between malignant and normal PCs may 
also help to identify symptomatic MM pts with an MGUS-
like signature, in whom attaining CR may not be critical to 
achieve long-term survival. We have generated a phenotypic 
library (composed by the frequency of BMPCs, clonal and 
normal PCs) that included 698 transplant-eligible newly-
diagnosed symptomatic MM and 497 MGUS pts. Principal 
component analysis of the phenotypic library revealed a sub-
set of MM pts that clustered with MGUS cases (n=59). When 
compared to the overall population, MGUS-like-MM pts 
showed a markedly superior TTP (10y: 59% vs 14%; P<10-6) 
and OS (10y: 65% vs 29%; P<10-4). When the survival anal-
ysis was restricted to MM pts that were unable to achieve CR 
after HDT/ASCT, TTP (38m vs NR; P<10-4) and OS (54m 
vs NR; P=.003) decreased in the overall population but not 
in MGUS-like MM pts, respectively. Th us, MGUS-like-MM 
pts failing to achieve CR showed similar TTP (P=.81) and 
OS (P=.24) as compared to those attaining CR. In summary, 
MFC identifi es a subset of symptomatic MM pts with an oc-
cult MGUS-like signature. Th e prospective identifi cation of 
this signature may contribute to discriminate a sub-optimal 
response that requires additional treatment from a residual 
"MGUS-like component" that may remain stable without 
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further treatment. Th is new biomarker is also eff ective to pre-
dict risk of transformation in MGUS and smoldering MM.
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P-42
HGF Expression in Multiple Myeloma
C. S. RAMPA,1 T. K. VATSVEEN,1 A. WAAGE,2 A. 
SUNDAN1 
1Department of Cancer Research and Molecular Medicine, 
Norwegian University of Science and Technology, Norway; 
2Section of Hematology, St. Olavs University Hospital 
Trondheim, Norway

Hepatocyte growth factor (HGF) is a pleiotropic growth 
factor important in cell survival, tissue remodeling and 
wound healing. In multiple myeloma, patients often show 
elevated HGF serum levels which correlate with poor prog-
nosis. Furthermore, we have earlier found that myeloma cells 
may produce HGF. We therefore questioned whether my-
eloma cells are responsible for the excess HGF serum levels 
found in myeloma patients. Here, we quantifi ed HGF levels 
in 30 patients followed by measurement of HGF mRNA lev-
els in CD138+ plasma cell samples from the same patients. 
Th e results showed that about half of the patients investigated 
have elevated and one third highly elevated HGF serum val-
ues. However, we could not fi nd a correlation between HGF 
serum and HGF mRNA levels (Figure). Th us, there were pa-
tients that had high serum HGF but little or no myeloma 
cell HGF mRNA, and vice versa. Furthermore, myeloma cell 
diploidy had no eff ect no HGF expression. We sequenced the 
HGF promoter region in myeloma cells from ten patients but 
we could not fi nd any aberration. Th e data obtained revealed 
however a distinct set of SNPs and a highly polymorphic de-
oxyadenosine tract element located about -700 bp relative to 
the HGF transcriptional start. We also co-cultured myeloma 
cell lines with bone marrow stromal cells and measured HGF 
concentrations in the cell culture supernatants. Depending on 
myeloma cell line used in the co-culture, we could measure 
elevated concentrations of secreted HGF, suggesting that in-
teraction between myeloma and stromal cells induced HGF 
secretion.
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P-43
Myelodysplastic-phenotypic Alterations 
Detected in MM Pts Predict Myelodysplasia-
associated Cytogenetic Abnormalities
S. MATARRAZ,1 B. PAIVA,2 A. LOPEZ,1 
J. M. SAYAGUES,1 M. JARA-ACEVEDO,1 
M. L. SANCHEZ,1 P. BARCENA,1 J. F. SAN MIGUEL,2 
A. ORFAO1 
1Servicio de Citometria and Departamento de Medicina, 
Centro de Investigacion del Cancer (IBMCC, CSIC-Universidad 
de Salamanca) and IBSAL, Spain; 2Servicio de Citometria 
and Departamento de Medicina Centro de Investigacion del 
Cancer (IBMCC, CSIC-Universidad de Salamanca) and IBSAL 
and Hospital Universitario de Salamanca

Th e progress made in MM treatment has been accompanied 
by an increasing concern for therapy-related secondary prima-
ry malignancies (SPMs). Consequently, it would be relevant 
to identify pts at higher risk of developing SPMs, preferably 
using routinely available techniques. Here, we investigated if 
the presence of myelodysplastic-associated phenotypic altera-
tions (MDS-FC) predicted for cytogenetic abnormalities. Th e 
presence of MDS-FC was previously investigated in 70 pts 
and was detectable by fl ow cytometry (FC) in 23 (33%). In 
these later cases FACS purifi ed CD34+ hematopoietic stem 
cells (HSC), neutrophils, monocytes and erythroblasts were 
analyzed by FISH (in male pts, n=12), for the detection of -5/
del(5q), -7/del(7q), del(20q), trisomy 8, and -Y. Conversely, 
in female pts (n=11) these cell populations were screened for 
clonality using the human androgen receptor X-chromosome 
inactivation test (HUMARA). Four male pts (33%) showed 
cytogenetic abnormalities; 3 cases with del(5q31) and 1 with 
-Y, both abnormalities being detected in all 4 cell populations. 
Six of the 11 (55%) female pts showed a clonal HUMARA 
test. Th e presence vs absence of MDS-FC alterations pre-

001_260_本文.indd   65 13/03/04   17:38



Abstracts

S66 14th International Myeloma Workshop, April 3rd to 7th

dicted for a clonal HUMARA test in the correspondent cell 
compartment, namely HSC (100% vs 11%;P=.005) and neu-
trophils (67% vs 0%;P=.05), with a similar trend being also 
found in erythroblasts (80% vs 29%;P=.08). Our results show 
that immunophenotypic dysplastic features are present in ap-
proximately one-third of MM pts at diagnosis and that in half 
of them these are associated with clonality at the genetic level.
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P-44
Can Immunophenotypic CR be also Achieved in 
Relapsed Multiple Myeloma (MM) Patients?
B. PAIVA,1 M. CHANDIA,1 M. B. VIDRIALES,1 
J. J. PEREZ,1 N. PUIG,1 L. LOPEZ-CORRAL,1 
E. M. OCIO,1 R. GARCIA-SANZ,1 N. C. GUTIERREZ,1 
M. V. MATEOS,1 J. F. SAN MIGUEL1 
1Hospital Universitario Salamanca, Spain

Although the introduction of IMiDs and proteasome in-
hibitors has signifi cantly improved response rates and out-
come in relapse MM, the management of these pts remains 
challenging and prognostic biomarkers to identify pts at dif-
ferent risk are scarce. Here, we hypothesized that in parallel 
to the front-line setting, novel therapeutic options and auto 
or alloSCT may induce MRD clearance and that this may 
translate into extended survival in the relapse setting. 27 pts 
achieving CR after rescue therapy and referred for MRD in-
vestigation by MFC are the focus of the study. Th e majority 
(82%) of pts was initially submitted to ASCT and only 11% 
were exposed to >=1 novel agent up-front. Rescue therapy im-
mediately preceding CR was usually based with novel agent 
combinations (89%), followed by alloSCT in 33% of cases 
and autoSCT in 26%. Th e remaining 41% were not trans-
planted. From the 27 pts in CR, 14 (52%) also achieved im-
munophenotypic CR whereas the remaining 13 (48%) were 
MRD+. MRD clearance was most likely in pts submitted to 
SCT vs those who were not (79% vs 21%;P=.03). Only 2/14 
(14%) MRD- cases experienced subsequent relapse as com-
pared to 93% in MRD+ cases (P<.001); median TTP NR 
vs 14 months (P=.01), respectively. Median OS was NR vs. 
57 months (P=.22), respectively. It should be noted that only 
2/14 MRD- pts have died (both from GVHD without MM 
progression) in contrast to 7/13 MRD+ cases (P=.03). We 
show that achieving immunophenotypic CR is possible in a 
subset of relapse MM pts particularly after SCT, and identifi es 
a subset of cases with long term relapse free survival
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P-45
Identi  cation of Poly (ADP-ribose) Polymerase 
as a Novel Target for Antitumor Effects of 
Bufalin in Multiple Myeloma
H. YAN,1 H. HUANG,1 W. WEI,1 Y. WANG,1 C. YANG,1 
Y. L. WU2 
1Department of Hematology, Rui-Jin Hospital, Shanghai Jiao-
Tong University School of Medicine, Shanghai, China., China; 
2Department of Pathophysiology, Chemical Biology Division 
of Shanghai Universities E-Institutes, Key Laboratory of Cell 
Differentiation and Apoptosis of National Ministry of Education, 
Shanghai Jiao To

In multiple myeloma (MM), therapies remain unsatisfac-
tory, and Poly(ADP-ribose) polymerase1 (PARP1) inhibitors 
are newly investigated to fi ght MM cells when combined with 
proteasome inhibitor in vitro. Here, we explored a traditional 
Chinese agent bufalin and found its potent anti-tumor eff ect 
on MM cells, mainly via PARP1 inhibition. We fi rstly tested 
the eff ect of bufalin on the proliferation of MM cells including 
NCI-H929, U266, RPMI8226 and MM.1S cells. Th e results 
showed that the proliferation of cells was markedly inhibited 
by 10-20 nM bufalin. Secondly, we isolated the CD138+ cells 
from 5 cases of MM patients and also found signifi cant reduc-
tion of cell survival when cultured with bufalin. Based on the 
suppose that bufalin has some close relationship with PARP1, 
we carried out DARTS analysis in MM cell lysates and proved 
that bufalin could directly bind to presumed target protein, 
and resulted in PARP1 activity inhibition. Th ereafter, we car-
ried out docking simulation for binding mode, and predicted 
the catalytic domain of PARP1 was the possible bufalin target-
ing domain by amino acid sequence processing. In addition, 
the inhibition of PARP1 activity by bufalin was suffi  cient for 
the suppression of PAR activation (which reveals the PARP1 
activity in response to DNA damage), G2-M transition, and 
accumulation of p-AKT in H929 cells. Of importance and 
interest, bufalin was found to have synergistic eff ect when 
combined with AKT inhibitor in H929 cells. In conclusion, 
we identifi ed bufalin was a potent therapeutic agent in MM 
cells, which mainly via PARP1 inhibition.
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Knockdown of RalA Induces Apoptosis in Ras 
Mutant Multiple Myeloma Cells
T. STEINBRUNN,1 T. STUHMER,1 M. CHATTERJEE,1 
A. MOTTOK,2 A. ROSENWALD,2 H. EINSELE,1 
R. C. BARGOU1 
1Department of Internal Medicine II, University Hospital of 
Wuerzburg, Germany; 2Institute of Pathology, University of 
Wuerzburg, Germany

001_260_本文.indd   66 13/03/04   17:38



Abstracts

S6714th International Myeloma Workshop, April 3rd to 7th

INTRODUCTION: Up to 40 percent of primary multiple 
myeloma (MM) cases harbor activating point mutations in K- 
or N-Ras, which confer oncogenic Ras-dependence in these 
cells. Ral counts among the potential Ras eff ector candidates 
and may relay illegitimate cell survival signals originating 
from mutant Ras. We tested the eff ects of shRNA-mediated 
Ral knockdown on the survival MM cells. METHODS: ShR-
NA expression vectors against RalA and RalB isoforms were 
transiently transfected to MM cell lines by electroporation. 
Cells were co-transfected with EGFP expression vector and 
strongly transfected cells were selected by cell sorting. Ral iso-
form specifi city was verifi ed by depletion of (over)expressed 
HA-tagged RalA and RalB protein, respectively. Cell survival 
was measured by fl ow cytometry after 4 days using annexin V/
APC-staining. RESULTS: Both Ral isoforms were expressed 
in all MM cell lines tested (n=10). Expression levels were het-
erogeneous and without obvious correlation to the presence 
of mutant Ras. Knockdown of RalB generally conferred mod-
erate apoptotic eff ects in transfectable cell lines (n=6), whereas 
knockdown of RalA reduced cell survival preferentially in Ras 
mutant cells. Combined depletion of both Ral isoforms did 
not relevantly enhance cell death compared to single isoform 
knockdown. CONCLUSION: RalA may confer tumor cell 
survival in MM with oncogenic Ras. Like Ras, Ral is currently 
not pharmacologically druggable. To exploit this pathway for 
potential therapeutic intervention, characterization of Ral sig-
naling eff ectors is warranted.
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Gain of Chromosome 1q21: Pathogenesis, 
Prognostication, and Treatment of a Time-
lapsed Multiple Myeloma
D. HOSE,1 A. SECKINGER,1 T. MEISSNER,1 
T. HIELSCHER,2 T. REME,3 J. MOREAUX,3 
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1Medizinische Klinik V, Universitaetsklinikum Heidelberg, 
Germany; 2Abteilung fuer Biostatistik, Deutsches 
Krebsforschungszentrum, Heidelberg, Germany; 3CHU 
Montpellier, Institute of Research in Biotherapy, Montpellier, 
France; 4Myeloma Institute for Research and Therapy, 
University of Arkansas for Medical Sciences, Little 
Rock, AR, United States; 5Institut fuer Humangenetik, 
Universitaetsklinikum Heidelberg, Heidelberg, Germany

BACKGROUND. Chromosome 1q21-gain is a ceneren-
tolesquely investigated frequent genetic alteration in multiple 
myeloma, poorly understood in terms of pathogenic, prog-
nostic and clinical relevance. METHODS. We analyzed 1246 
CD138-purifi ed plasma cell samples by iFISH and gene ex-

pression profi ling (n=902) alongside clinical parameters, in-
cluding patients at either early stage (n=139), or undergoing 
high-dose therapy and autologous stem cell transplantation 
(n=1068). RESULTS. i) Patients with 1q21-gain show faster 
progression from asymptomatic to therapy-requiring myelo-
ma. ii) Symptomatic 1q21+-patients reach a faster and deeper 
remission after induction treatment and autologous stem cell 
transplantation, but subsequently relapse faster with adverse 
event-free and overall-survival. iii) 1q21-gain is copy-num-
ber-dependently associated with proliferation and iv) shows 
a characteristic gene expression pattern. CONCLUSIONS. 
1q21-gain hijacks myeloma into a time-lapsed unique bio-
logical, clinical, and treatment related entity, that should be 
assessed in all myeloma patients. Patients with 1q21-gain 
might benefi t from maintenance treatment independent if in 
(near) complete remission and additional cell cycle targeting 
treatment.
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A Tumor Cell Maturation Heirachy in MM 
Extending from CD20+ CD38- Tumor B Cells 
and Its Role in Therapeutic Resistance
R. TIEDEMANN,1 C. LEUNG-HAGESTEIJN,1 
N. ERDMANN,1 K. CHAN CHUNG,1 G. CHEUNG,1 
D. REECE1 
1Princess Margaret Hospital, University of Toronto, Canada

Primary multiple myeloma (MM) tumors are shown to 
contain an ongoing diff erentiation program mediated by 
precursor subpopulations that correspond to maturation 
stages between B cells and plasma cells (see fi gure). We show 
that secondary acquired genetic events such as del(1p) and 
del(17p) occur in early tumor progenitors including CD20+ 
CD38- CD138- B cells that these early precursors likely con-
tribute continously to the bulk tumor plasma cell population, 
acting as tumor stem-like cells. Th e MM tumor cell matura-
tion heirachy identifi ed is shown to contribute to therapeutic 
resistance in the clinic. Proteasome inhibitors are a mainstay 
of treatment for MM but fail to cure. We show that XBP-
1snegative tumor pre-plasmablasts and B cells survive bort-
ezomib therapy, and other chemotherapies, preventing cure. 
MM tumor maturation-arrest at pre-plasmablast stage en-
ables progressive disease on proteasome inhibitor treatment. 
Mechanistically, suppression of XBP1s in MM cells is found 
to induce bortezomib resistance via de-comittment of tumor 
cells to plasma cell maturation and immunoglobulin produc-
tion, diminishing endoplasmic reticulum stress and ERAD 
dependence. Th is suggests that IRE1α inhibitors currently 
in development may be ineff ective or deleterious for the treat-
ment of MM and that MRD studies in MM should include 
evaluation of tumor progenitors. Th ese results highlight the 
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diversity of tumor cell maturation in MM and its role in ther-
apeutic failure. We conclude that a spectrum of MM progeni-
tor stages must be addressed by future treatment strategies to 
achieve cure.
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Pyk2 Mediates Niche Speci  c Multiple Myeloma 
Cell Survival.
K. SHAIN,1 M. MEADS,2 J. KOOMEN,2 J. GEMMER,2 
L. MATHEWS,2 B. FANG,2 R. MACLEOD,3 L. NONG2 
1Department of Malignant Hematology, Mof  tt Cancer Center, 
United States; 2Department of Malignant Hematology, Mof  tt 
Cancer Center, United States; 3Isis Pharmaceuticals, Carlsbad, 
CA, United States

Multiple myeloma (MM) is an incurable malignancy, in 
part, due to the infl uences of the bone marrow microenvi-
ronment. Th erefore, identifi cation of niche-specifi c survival 
signaling determinants is critical for the rationale design of 
therapy. Collaborative signaling between fi bronectin (FN)-
adhesion and IL-6 aff ords a more malignant phenotype via 
preferential amplifi cation of IL-6-induced JAK/STAT3 acti-
vation in MM cells (Shain et al 2009). Phosphoproteomic 
analysis of MM cells under co-stimulatory conditions identi-
fi ed 338 diff erentially phosphotyrosine (pY) peptides. Among 
these were proteins involved focal adhesion assembly includ-
ing Pyk2, paxillin, p130CAS, CASL, and Tyk2. Targeting of 
Pyk2 with siRNA or the Pyk2 inhibitor PF562571 attenuated 
Jak1/STAT3 phosphorylation, thereby identifying a co-stim-
ulation specifi c to the Pyk2/JAK1/STAT3 signaling axis. Tar-
geting this axis with antisense oligonucleotides to both Pyk2 
and STAT3 promoted apoptosis under co-stimulatory condi-
tions (FN+ IL-6), but not when cells were stimulated with 
either eff ector alone. Activation of the Pyk2/Jak1/STAT3 sig-
naling cascade was also observed upon co-culture of MM cell 
lines and patient tumor cells in direct contact with patient 
bone marrow stromal cells (BMSC), but not under transwell 
conditions. Targeting Pyk2 and STAT3 induced apoptosis in 
BMSC-adherent MM cells from patients. Similar attenuation 
of Pyk2 and STAT3 reversed BMSC-induced melphalan re-

sistance. In summary, the Pyk2/JAK1/STAT3 axis represents 
a niche-specifi c MM cell survival pathway and putative anti-
myeloma target.
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P-50
Establishment of Novel Mice Model for 
Extramedullary Plasmacytoma
Y. MISHIMA,1 M. MOSCHETTA,2 I. SAHIN,2 R. 
ALDO,2 K. HATAKE,3 G. IRENE2 
1Medical Oncology, Dana Farber Cancer Institute, United 
States; 2Medical Oncology, Dana Farber Cancer Institute, 
United States; 3Cancer chemotherapy Center, Japanese 
Foundation for Cancer Research

Background: Extramedullary myeloma (EMD) is defi ned as 
a plasma cell tumor that occurs outside the bone marrow or ad-
jacent soft tissues. EMD seems to have a diff erent pathogenesis 
from medullary myeloma and is often characterized by a more 
aggressive clinical course. To date molecular mechanisms of the 
development of EMD have not fully understood, because of lack 
of the good in vivo model. Methods: A human MM cell line, 
IM-9 was serially selected in vivo using SCID-bg mice. IM-9 
cells were inoculated intravenously and harvested from the tumor 
developed in BM and liver, aiming to establish BM-prone and 
liver-prone clones. Tumor progression was periodically checked 
by BLI and confocal imaging. After four rounds screening, the 
selected clones of both BM- and liver-prone were characterized 
by gene and protein expression and cellular function assays. Re-
sults: We obtained three liver-prone sub-clones after four round 
in vivo selections. Th ese cells had equal or lower in vitro pro-
liferation rate compared to the original or BM-prone cells, but 
exhibited more aggressive phenotype in vivo. Two of the three 
clones had signifi cant high migration activity. Gene and protein 
expression analysis revealed that each liver-prone clone had a 
remarkable higher expression of sets of inconsistent chemokine 
receptors. Discussions; We established the EMD-prone human 
MM cell lines that reproducibly developed liver plasmacytoma. 
Th ese cells exhibited higher migratory ability and overexpression 
of several chemokine receptors that may contribute to the aggres-
sive phenotype observed in vivo.
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P-51
IL-6 Does Not Protect against Myeloma Cell 
Death Induced by CD28-CD86 Blockade
C. M. GAVILE,1 J. NAIR,2 K. P. LEE,2 S. LONIAL,3 
L. H. BOISE3 
1Departments of Hematology and Medical Oncology, 
Winship Cancer Institute, Emory University, United States; 
2Departments of Immunology and Medicine, Roswell Park 
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Cancer Institute, Buffalo, New York 14263; 3Departments of 
Hematology and Medical Oncology, Winship Cancer Institute, 
Emory University, United States

CD28 and CD86, surface molecules better known for their 
key roles in T-cell costimulation, have recently been shown 
to play important roles in the generation and maintenance 
of normal long-lived plasma cells. Myeloma cells are malig-
nant versions of normal plasma cells, and high expression of 
CD28 or CD86 are known to be poor prognostic markers 
for myeloma patients. Previous data from our lab has shown 
that CD28-signaling can protect myeloma cells from cell 
death induced either by drug treatment, or growth-factor 
deprivation. Using lentiviral-mediated shRNAs targeting ei-
ther CD28 or CD86, we found that ablation of expression of 
CD28 or CD86 results in cell death in 3 myeloma cell lines 
(RPMI8226, MM1.s, and KMS18). To determine if we could 
recapitulate this using a pharmacologic agent, we treated my-
eloma cells with CTLA4-Ig, a reagent that blocks the inter-
action between CD28 and CD86. We found that treatment 
of RPMI8226, MM1.s, and KMS18 cells with CTLA4-Ig 
resulted in apoptosis after 2-3 days. Since myeloma cells rely 
heavily on the bone marrow milieu for growth and survival 
signals, we next determined whether co-treatment with IL-6 
could protect against cell-death induced by blocking CD28-
CD86 signaling. Interestingly, our data show that IL-6 co-
treatment does not protect against cell death induced either 
by knockdown of CD28 or CD86, or CTLA4-Ig treatment. 
Th ese data suggest that CD28 and CD86 are important in 
maintaining myeloma cell viability, and that blocking this 
pathway in myeloma cells may be a new therapeutic avenue 
that warrants further investigation.
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P-52
Genomic Characterization of the Putative 
MM Stem Cells Reveals Alterations Possibly 
Correlated with the Disease Origin
C. TERRAGNA,1 M. MARTELLO,1 G. MARTINELLI,1 
E. BORSI,1 E. ZAMAGNI,1 L. PANTANI,1 
P. TACCHEETI,1 B. ZANNETTI,1 K. MANCUSO,1 
F. DICO,1 M. CAVO1 
1University of Bologna, Italy

Although advances in MM therapy, the disease remains in-
curable. Th e existence of Myeloma Propagating Cells (MPCs) 
is supposed to be one of the major causes of MM drug-
resistance and relapse. Little is known about the molecular 
characteristics of MPCs, even if according to some studies, 
their phenotype resembles the memory B cells. CD138+ and 
CD138-19+27+ cell fractions obtained from BM PBL of 50 
newly diagnosed MM, 7 MGUS and 15 relapsed patients 

were molecularly characterized by SNPs array 6.0. BM and 
PBL CD138+ cell fractions shared exactly the same genomic 
macroalterations, whereas any of them was shown in BM and 
PBL CD138-19+27+ cell fractions. Th e B memory cells were 
characterized by several microalterations (range 1-834 Kb) lo-
cated out of any genomic variants region and involving genes 
related to cholesterol metabolism, embryonic development 
and transcriptional regulation. By applying a stringent analy-
sis, the CD138-19+27+ cells obtained from all pts showed a 
unique microdeletion (410 Kb) on chr 14, involving JAG2, 
BRF1, PACS2, NUDT4 and BTBD6, which has been already 
described in the chr.14q pediatric syndrome, characterized by 
developmental disorders and mental retardation. Data suggest 
that the MM CD138+ clone might resume the end of the 
myelomagenesis process, proven by the presence of numer-
ous macroalterations, possibly due to an established genomic 
instability. In contrast, the memory B cells displayed several 
microalterations, supporting the idea that these post germinal 
center cells might be involved in the transforming event that 
originate the neoplastic clone.
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P-53
The Phosphatase of Regenerating Liver-3 (PRL-
3) is Essential for IL-6-mediated Survival of 
Myeloma Cells
T. S. SLORDAHL,1 K. MISUND,1 T. B. RO,1 
M. BORSET1 
1The KG Jebsen Center for Myeloma Research and 
Department of Cancer Research and Molecular Medicine, 
Norwegian University of Science and Technology, Norway

PRL-3 is a protein expressed in myeloma (MM) cells, but 
not in normal plasma cells. PRL-3 was previously shown to 
be induced in MM cells by IL-6 and other growth factors, 
to promote MM-cell migration (Fagerli et al, 2008), and has 
been identifi ed as a marker gene for a subgroup of patients 
with MM (Broyl et al, 2010). We permanently overexpressed 
PRL-3 in INA6 cells by retroviral transduction and found 
that it increased cell proliferation and survival in the absence 
of IL-6. PRL-3 overexpression led to a signifi cant increase in 
phosphorylation of STAT3 both in the presence and the ab-
sence of IL-6. A pharmacological inhibitor of PRL-3 reduced 
survival of the MM cell lines INA6, ANBL6, IH1, OH2 and 
RPMI8226. Th e inhibitor also induced apoptosis in 5 of 5 
samples of purifi ed primary myeloma cells. Treatment with 
the inhibitor down-regulated the anti-apoptotic protein Mcl-
1 and led to activation of the intrinsic apoptotic pathway. In-
hibition of PRL-3 reduced IL-6-induced phosphorylation of 
STAT3. Treatment with 10 μM of PRL-3 inhibitor I also sig-
nifi cantly reduced migration against an SDF-1α gradient and 
HGF-, IGF-1- and SDF-1α-mediated adhesion of the cell 
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line INA-6. PRL-3 overexpression mediated a major increase 
in adhesion, whereas the migration was reduced. In conclu-
sion, PRL-3 expression renders MM cells less dependent on 
IL-6 for survival and proliferation, and has an important role 
in cell migration and adhesion. IL-6 and other MM growth 
factors induce expression of PRL-3, which in turn amplifi es 
STAT3 phosphorylation and cause expression of Mcl-1.
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P-54
Cyclin D1 Expression is Associated with 
Shorter Survival in Myeloma Patients with 
Moderate Plasma Cell In  ltration.
P. KOZLOWSKI,1 R. UDUMYAN,2 R. BEFEKADU,3 
S. MONTGOMERY,2 V. HAHN-STROMBERG3 
1Hematology Section, Department of Medicine, Orebro 
University Hospital, Orebro University, Sweden; 2Clinical 
Epidemiology and Biostatistics Unit, Orebro University 
Hospital, Orebro University, Sweden; 3Section for Pathology, 
Department of Laboratory Medicine, Orebro University 
Hospital, Orebro University, Sweden

Background: Th e aim of this study was to evaluate the as-
sociation of cyclin D1 (Bcl-1) expression with survival of 
patients with multiple myeloma and whether plasma cells 
percentage in bone marrow (BM) modifi es this. Methods: 
Ninety-seven consecutive patients with symptomatic myelo-
ma diagnosed and treated at the Department of Medicine/
Orebro University Hospital during 2000-2005 were evalu-
ated. Immunocytochemical staining for cyclin D1 was per-
formed on formalin-fi xed and paraffi  n-embedded BM cloths 
taken at diagnosis. Survival analysis was performed using Cox 
regression adjusted for important prognostic factors. Results: 
Positive cyclin D1 staining of plasma cells was found in 47 
(48.5%) patients. Th e median survival (and 95% CI) in the 
patients with positive cyclin D1 was 3.60 years (2.55, 5.31), 
and 4.74 years (3.01, 6.42) among cyclin D1 negative pa-
tients. Th e adjusted hazard ratio (HR) for the eff ect of cyclin 
D1 was 0.98 (95% CI: 0.60, 1.59). Patients were divided in 
three groups by BM plasma cell infi ltration: <10% (n=19), 
10-20% (n=28) and >20% (n=50). Worst survival associ-
ated with positive cyclin D1 (compared with negative cyclin 
D1) was among patients with 10-20% BM plasma cell in-
fi ltration (p=0.007 for interaction terms) with HR of 3.71 
(1.37, 10.05). Conclusions: Th ere was no overall statistically 
signifi cant association of plasma cell cyclin D1 positivity with 
survival. However, in a subset of patients with moderate BM 
plasma cell infi ltration cyclin D1 expression was associated 
with a raised mortality risk, possibly refl ecting variations in 
diagnostic group by percentage infi ltration.
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P-55
Silencing of Insulin Like Growth Factor Binding 
Protein 7 is Linked to Myeloma Tumor Growth, 
Survival and Bone Disease
A. BOLOMSKY,1 D. HOSE,2 M. SCHREDER,1 
D. HEINTEL,1 A. SECKINGER,2 T. MEISSNER,2 
B. KLEIN,3 S. PFEIFER,1 H. LUDWIG,1 N. ZOJER1 
1Wilhelminen Cancer Research Institute, Wilhelminenhospital, 
Vienna, Austria; 2Internal Medicine V, University of Heidelberg, 
Heidelberg, Germany; 3INSERM U1040, Institute for Research 
in Biotherapy, CHU Montpellier, Hospital St Eloi, Montpellier, 
France

Insulin like growth factor binding protein 7 (IGFBP7) was 
found to act as secreted tumor suppressor in various solid tu-
mors. More recently, IGFBP7 was shown to play a role in he-
matological diseases as well. In this study we aimed to char-
acterize the role of IGFBP7 in the pathophysiology of MM. 
Microarray analysis of BMP signaling antagonists revealed 
downregulation of IGFBP7 in MGUS (n=22) and MM patient 
samples (n=329) as well as MM cell lines (MMCLs)(n=17) 
compared to normal plasma cells (n=10)(P<0.02). IGFBP7 si-
lencing in MM cells was found to be regulated by methylation, 
confi rmed by pyrosequencing and by upregulation of expres-
sion after 5-aza-2-deoxycytidine treatment in 4 of 7 MMCLs 
(P<0.05). Treatment with recIGFBP7 decreased viable cell 
numbers in 6 of 7 MMCLs tested (P<0.05) accompanied by an 
upregulation of p21. Furthermore, we observed decreased ex-
pression of IGFBP7 in BMSCs after co-culture with MMCLs 
(P<0.001). Treatment with recIGFBP7 stimulated osteoblast 
activity up to 1.8 fold (P<0.001). In line with this, we found an 
association of IGFBP7 expression with myeloma bone disease 
(P<0.05) in primary MM cells of 61 patients of another series. 
Furthermore, high IGFBP7 expression correlated with longer 
OS (median survival 62 vs. 20 months, P=0.06). In conclusion, 
our data show that IGFBP7 is downregulated in MM cells by 
methylation, which likely contributes to loss of cell cycle con-
trol and enhanced proliferation of myeloma cells. Silencing of 
IGFBP7 in myeloma and BM stromal cells likely contributes to 
myeloma bone disease and adverse outcome.
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P-56
Autophagy as a Novel Regulator of ER 
Homeostasis Required for Myeloma Cell 
Viability.
E. MILAN,1 T. PERINI,1 M. RESNATI,1 M. MARCATTI,2 
A. BACHI,1 F. CICERI,2 S. CENCI1 
1Division of Genetics and Cell Biology, San Raffaele Scienti  c 
Institute Milano, Italy; 2Hematology and Bone Marrow 
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Transplantation Unit, Department of Oncology, San Raffaele 
Scienti  c Institute, Milano

Proteasomes and protein homeostasis are valuable thera-
peutic targets in Multiple Myeloma (MM). We recently re-
ported that normal plasma cells require autophagy for critical 
containment of endoplasmic reticulum (ER) size, ER stress 
signaling and Ig production. To gauge its role in myeloma, 
we characterized a panel of MM lines, revealing remarkable 
diff erences in basal autophagic fl ux. Bortezomib-sensitive 
lines showed accumulation of insoluble p62, a cargo receptor 
for selective engulfment of ubiquitinated protein aggregates, 
denoting insuffi  cient autophagy. We then compared the pro-
teome of two MM lines hallmarked by diff erential autophagic 
effi  ciency by SILAC mass spectrometry. Attesting to a relevant 
homeostatic function, insuffi  cient autophagy correlated with 
higher amounts of ER resident and anti-oxidant response 
proteins. Moreover, pharmacological inhibition of autophagy 
synergized with bortezomib and overcame bortezomib re-
sistance, implying a crucial cooperation of proteasomes and 
autophagy. Furthermore, genetic disruption of autophagy 
was lethal, and resistant populations emerged that displayed 
signifi cant upregulation of proteasome activity. Finally, we 
defi ned p62 as an integrated stress sensor, able to report effi  -
ciently on proteasomal and autophagic activity. In particular, 
its distribution in intracellular aggregates proved a reliable, 
easy-to-detect predictor of bortezomib sensitivity. Altogether, 
our data support a crucial role for autophagy in MM, and 
prompt further studies to identify novel therapeutic targets 
and predictive single-cell markers.
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P-57
CD28 Signaling in Multiple Myeloma Regulates 
Survival and Antibody Production by Enhancing 
Metabolism under Cell Stress.
A. UTLEY,1 M. MURRAY,2 M. FARREN,2 
L. CARLSON,2 K. LEE2 
1Immunology, Roswell Park Cancer Institute, United States; 
2Immunology, Roswell Park Cancer Institute, United States

Multiple myeloma depends upon stromal interactions 
within the bone marrow microenvironment for survival and 
antibody production. In order to maintain elevated antibody 
titers in a nutrient starved environment like that of the bone 
marrow, myeloma cells must possess a high level of metabolic 
activity for protein synthesis and proliferation. However, the 
signaling pathways that regulate metabolism in multiple my-
eloma are not well characterized. It has been demonstrated 
that CD28 is expressed on myeloma cells, and we have shown 
that CD28 signaling in myeloma is necessary for cell sur-
vival and sustained antibody production. In T cells, CD28 

is known to regulate glycolysis during activation. What is 
unclear is how CD28 may regulate metabolism in myeloma. 
Here we demonstrate that CD28-mediated signaling induces 
glut1 expression and that poisoning glycolysis inhibits prolif-
eration and antibody production in multiple myeloma cells. 
Interestingly, inhibition of glycolysis inactivates AMPK, a ma-
jor metabolic sensor responsible for facilitating fatty acid oxi-
dation (FAO). Furthermore, induction of AMPK by AICAR 
could not rescue the defects induced by glycolytic inhibition 
and in fact decreased cell viability in the absence of glycolysis, 
suggesting that multiple myeloma cells require CD28-medi-
ated glycolytic end products for both antibody biosynthesis 
and oxidative energy production. By understanding the meta-
bolic regulation of myeloma cell survival, proliferation, and 
function, we may be able target metabolism in myeloma cells 
for more effi  cacious therapeutic intervention.
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P-58
Metabolomics Identi  es Circulating Biomarkers 
of Multiple Myeloma Development and 
Progression
S. CENCI,1 F. FONTANA,1 J. M. GARCIA 
MANTEIGA,1 M. MARCATTI,2 F. LORENTINO,2 
G. TONON,3 N. NAPOLI,4 F. CICERI,2 R. SITIA1 
1San Raffaele Scienti  c Institute, Milano, Italy; 2Hematology and 
Bone Marrow Transplantation Unit, Department of Oncology, 
San Raffaele Scienti  c Institute, Milano, Italy; 3Division of 
Molecular Oncology, San Raffaele Scienti  c Institute, Milano, 
Italy; 4University Campus Bio-Medico di Roma, Italy

Th e development of multiple myeloma relies on vicious in-
teractions with the bone microenvironment, a deeper knowl-
edge of which is needed to identify prognostic markers and 
potential therapeutic targets. To achieve an unbiased, compre-
hensive assessment of the extracellular milieu of myeloma, we 
performed metabolic profi ling of patient-derived peripheral 
and bone marrow plasma by UHPLC/GC-MS. In multivari-
ate analyses, metabolic profi ling of both peripheral and bone 
marrow plasma successfully discriminated active disease from 
control conditions (health, MGUS or remission), and corre-
lated with bone marrow plasma cell counts. Independent dis-
ease vs. control comparisons consistently identifi ed a panel of 
metabolic alterations hallmarking active disease, including in-
creased levels of the complement C3f peptide, HWESASLL, 
of specifi c amino acid metabolites, and decreased lysophos-
phocholines. In vitro tests on cell lines and patient-derived 
myeloma cells revealed a previously unsuspected trophic 
function of lysophosphocholines on malignant plasma cells. 
Our metabolomic study provides relevant information on the 
complex interactions established by multiple myeloma with 
the bone marrow environment, and identifi es unanticipated 
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disease markers to develop more accurate early diagnostic 
strategies.
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P-59
AMD3100 Enhances in Vitro Anti-myeloma 
Activity- a Rationale to Target Bone Marrow 
Adhesion in Future Myeloma Therapies
J. WALDSCHMIDT,1 D. WIDER,1 M. KLEBER,1 
M. FOLLO,1 J. UDI,1 J. LORENZ,1 G. IHORST,1 
R. WÄSCH,1 M. ENGELHARDT1 
1University of Freiburg Medical Center, Department of 
Hematology and Oncology

Introduction: Th e interaction between malignant plasma 
cells and their microenvironment is central in the pathogene-
sis of multiple myeloma (MM). Binding of MM cells to bone 
marrow (BM) stroma cells alters the expression of SDF1α, 
its receptor CXCR4 and other adhesion molecules, in turn 
promoting tumor growth and drug resistance.

Methods: Expression of CXCR4, CD49d, CD11a and 
CD44 was evaluated in BM samples of MM patients (pts, 
n=59), MGUS (n=3) and healthy volunteers (HV, n=7) using 
fl ow cytometry (see Tab.1) and automated microscopy. Cyto-
toxic eff ects of specifi c anti-MM agents (bortezomib, vorino-
stat, pomalidomide) were tested with (w) and without (w/o) 
M210B4 stroma support and w and w/o the CXCR4 inhibi-
tor AMD3100. Experiments were performed using MMCLs 
(U266, RPMI-8226, L363, NCI-H929), MM-pt BM sam-
ples and the T-cell line MOLT-4 as a control. Cell viability 
was assessed via trypan blue- and annexin V / PI-staining. 

Results: Cytotoxic eff ects on MMCLs confi rmed prior cy-
totoxic doses of bortezomib, vorinostat and pomalidomide. 
Cocultivation w stroma substantially reduced apoptosis 
and induced tumor protective eff ects. CXCR4 expression 
was blocked after additional AMD3100 treatment in both 
MMCLs and primary MM cells. AMD3100 restored sensi-
tivity to drug treatment w/o inducing cytotoxicity by itself 
(see Fig.1). Th e expression of CD49d, CD44 and CD11a re-
mained widely unchanged. 

Conclusions: Our fi ndings underline the critical role of ad-
hesion and migration molecules in MM and may pave the 
way for novel therapeutic strategies which also target these 
accessory mediators.
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P-60
Effect of DNA Dosage into Gene Expression in 
Patients with Multiple Myeloma
P. NEMEC,1 F. KRYUKOV,1 E.DEMENTYEVA,1 
J. SMETANA,1 I. IHNATOVA,1 L. POUR,1 P. KUGLIK,1 
R. HAJEK 1

1Dept. of Pathological Physiology, Faculty of Medicine, 
Masaryk University, Brno, Czech Republic

Whole genomic methods represents eff ective tool for study-
ing genomic changes in cancer cells. Aim of this study was 
to fi nd and describe genes whose expression is dependent on 
the DNA copy number (gene dosage) in patients with mul-
tiple myeloma. Total of 57 patients with MM were simultane-
ously examined by arrayCGH for DNA copy number varia-
tions (gain/losses) utilizing Agilent Human Genome CGH 
Microarray 4x44K Arrays and for gene expression utilizing 
Aff ymetrix GeneChip Human Gene 1.0 ST. Gene dosage-de-
pendent genes were defi ned by Spearman correlation[R>0.5, 
p(FDR)<0.05]of CNV status and expression level and anal-
ysed using DAVID Bioinformatics software.

Total of 852 fromall 27391 transcripts were strongly and 
signifi cantly dependent ongene dosage. Cytogeneticaly, ma-
jority (25%) of all 852 genes were located on chromosome 1 
(with 19 genes mapped to 1q21 locus). Other involved genes 
were mostly located on chromosomes 15 (8.7%), 19 (8.7%), 
and chromosome 13 (8.6%). Pathway analysis showed most 
genes to be involved in PDGF pathway, ubiquitin proteasome 
pathway, Ras pathway and TNFR1 signaling pathway.

Although almost all chromosomes have been at least once 
aff ected by either gain or loss of genetic material, number of 
genes with aff ected exrrpession is relatively low. We antici-
pate two mechanism for expression level compensations: i) 
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increase of related supressors activity in case of gains ii) impact 
of second allele in case of losses.

Th is work was supported by IGA grants NT 11154 and 
NT 13190.
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Section B: Bone Disease (including 
Imaging)

P-61
A Comparative Imaging Study of Multiple 
Myeloma; FDGPET, Methionine PET and 
Thiothymidine PET
K. KUBOTA,1 M. OKASAKI,1 R. MINAMIMOTO,1 
M. MOROOKA,1 Y. MIYATA,1 K. ITO,1 K. ISHIWATA,2 
J. TOYOHARA,2 R. HIRAI,3 A. MIWA3 
1Div. Nuclear Medicine, Dept.Radiology, National Center for 
Global Health and Medicine, Tokyo, Japan; 2Positron Medical 
Center, Tokyo Metropolitan Institute of Gerontology, Tokyo, 
Japan; 3Dept. Hematology, National Center for Global Health 
and Medicine, Tokyo Japan

[Objective] FDG-PET/CT is known to be more accurate 
to localize active myeloma lesions than other imaging modali-
ties. 11C-methionine (MET)-PET, refl ecting the increased 
protein production in myeloma cells, may be useful for active 
myeloma lesions. [methyl-11C]4’-thiothymidine(4DST) is 
a tracer for DNA synthesis, refl ecting in vivo cell proliferation 
(J Nucl Med 2012;53:199). 4DST-PET may detect myeloma 
cell’s proliferation. To search better imaging methods for ac-
tive myeloma, we compared three PET studies to CT, and to 
aspiration cytology. [Methods] 1. 55 focal lytic lesions of 24 
patients by CT were examined by FDG, MET and 4DST-
PET. Th e tracers accumulation were visually evaluated. 2. 
29 patients who had aspiration cytology results (positive or 
negative) of sacroiliac joint were evaluated by accumulation of 
FDG, MET and 4DST in the lesions. [Results] 1. Th e trac-
ers accumulation in lytic lesions by CT were, 33 positive, 10 
equivocal, 12 negative by FDG-PET, 39 positive, 3 equivocal, 
13 negative by MET-PET, 40 positive, 1 equivocal, 14 nega-
tive by 4DST. 2. Compared to cytology, PET showed sensitiv-
ity (73% by FDG, 91% by MET, 91% by 4DST) , specifi c-
ity (78%, 78%, 72% respectively), positive predictive value 
(67%, 71%, 67% ), negative predictive value (52%, 93%, 
93%), and overall accuracy (76%, 83%, 79%). [Conclusions] 
MET & 4DST-PET detected active lesions of MM among 
the lytic lesions by CT more clearly than FDG-PET. Th e sen-
sitivity by MET-PET and 4DST-PET were higher than FDG-
PET. In addition to FDG, MET or 4DST-PET provide better 
characterization of MM.
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P-62
p38 MAPK in Myeloma Cells Induces Bone 
Destruction
J. YANG,1 J. HE,2 Z. LIU,2 Y. ZHENG,2 J. QIAN,2 
H. LI,2 Y. LU,2 B. HONG,3 M. ZHANG,2 P. LIN,4 

001_260_本文.indd   73 13/03/04   17:38



Abstracts

S74 14th International Myeloma Workshop, April 3rd to 7th

Z. CAI,5 R. Z. ORLOWSKI,2 L. KWAK,2 Q. YI,2 
J. YANG2 
1MD Anderson Cancer Center, United States; 2Department 
of Lymphoma/Myeloma, MD Anderson Cancer Center, 
United States; 3Department of Lymphoma/Myeloma, MD 
Anderson Cancer Center United States; 4Department of 
Hematopathology, MD Anderson Cancer Center United States; 
5Department of Hematology, Zhejiang University, China

p38 mitogen-activated protein kinase (MAPK), which is 
constitutively activated in human myeloma, has been impli-
cated in bone destruction by this cancer, but the processes it 
recruits are obscure. In this study, we show that p38 activ-
ity in myeloma inhibits osteoblast diff erentiation and bone 
formation but also enhances osteoclast maturation and bone 
resorption. p38 regulated the expression and secretion of the 
Wnt pathway antagonist DKK-1 and the monocyte chemoat-
tractant MCP-1. Attenuating p38, DKK-1 or MCP-1 were 
each suffi  cient to reduce bone lesions in vivo. Although it is 
well known that DKK-1 inhibits osteoblast diff erentiation, 
we found that together with MCP-1, it could also promote 
osteoclast diff erentiation and bone resorption. Th e latter ef-
fects were mediated by enhancing expression of RANK in os-
teoclast progenitor cells and by upregulating secretion of its 
ligand RANKL from stromal cells and mature osteoblasts. In 
summary, our study defi ned the mechanisms by which p38 
signaling in myeloma cells regulates osteoblastogenesis, osteo-
clastogenesis, and bone destruction. Our fi ndings, which may 
have implications for bone invasion by other cancers where 
p38 is elevated, strongly suggests that targeting p38 for inhi-
bition might off er an eff ective therapeutic approach to treat 
osteolytic bone lesions in patients with myeloma.
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P-63
Second Primary Cancers in Patients with 
Multiple Myeloma and Monoclonal Gammopathy 
of Unknown Signi  cance
J. BACOVSKY,1 M. MYSLIVECEK,2 P. KORANDA,2 
E. BURIANKOVA,2 J. MINARIK,3 T. PIKA,3 
V. SCUDLA,3 J. ZADRAZIL3 
1Department of Internal Medicine III, Nephrology, 
Rheumatology and Endocrinology, Faculty of Medicine and 
Dentistry, Palacky University Olomouc, Czech; 2Clinic of 
Nuclear Medicine, Faculty of Medicine and Dentistry, Palacky 
University Olomouc Czech Republic; 3Department of Internal 
Medicine III, Nephrology, Rheumatology and Endocrinology, 
Faculty of Medicine and Dentistry, Palacky University Olomouc 
Czech Republic

Th e exact frequency of PET/CT incidental detection of 
additional primary cancers during evaluation of MM is not 
well known. Purpose of this study was to evaluate PET/CT 

using [18F] fl uorodeoxyglucose (FDG) in detecting a second 
primary cancer at the time of diagnosis and initial staging of 
MM and MGUS. Methods: A total of 240 patients with MM 
and 92 patients with MGUS were enrolled in the study. All 
patients underwent 18F- FDG PET/CT examination at the 
time of intial paging for MM or MGUS before any therapy.
Routine diagnostic tests including biochemistry, conventional 
radiograpphy and ultrasound examination were done. Results: 
A total of 9 second primary malignant tumors were identifi ed 
in group of 240 MM patients (5%). PET/CT found focal le-
sions indicative of a second primary cancer, which were not 
detected by routine examination and staging of MM. Second 
primary cancers included: 3 patients with carcinoma of thy-
roid gland, 3 patients with carcinoma of colon, 1 patient with 
carcinoma of breast, 1 patient with carcinoma of lung, 1 pa-
tient with lymphoma. In one patient with MM dwou oter 
cancers were detected, carcinoma of kidney an carcinoma of 
coln. In group of 92 patents with MGUS were no other pri-
mary cancers detected.All patiens were succesfully treated and 
because their disese was diagnosed early. Conclusion: PET/ 
CT is useful for screening a second primary cancer with a high 
sensitivity. Second clinically asymptomatic cancers were de-
tected in 5% of MM patiens. All these unexpectedly detected 
cancers were succesfully treated. Supported by grant IGA MZ 
CR NT 12215-4/2011
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P-64
Vertebral Fracture Risk of Multiple Myeloma 
Assessed by a CT-based Finite Element- and 
Trabecular Structure Analysis
M. TAKASU,1 Y. KAICHI,2 S. DATE,1 Y. SAKODA,3 
Y. KURODA,4 A. SAKAI,5 H. ASAOKU,6 N. NANGO,7 
K. AWAI2 
1Diagnostic Radiology, Hiroshima University Hospital, Japan; 
2Department of Diagnostic Radiology, Graduate School of 
Biomedical Sciences, Hiroshima University; 3Department of 
Radiology, Hiroshima Red Cross Hospital; 4Department of 
Hematology and Oncology, RIRBM, Hiroshima University; 
5Department of Radiation Life Sciences, Fukushima Medical 
University School of Medicine; 6Department of Hematology, 
Hiroshima Red Cross Hospital; 7Ratoc System Engineering, 
Co., Ltd.

Purpose: By using microstructural analysis and fi nite ele-
ment modeling based on MDCT, the purpose of our study 
was to compare trabecular properties in myeloma with dif-
ferent clinical stage and control subjects and assess fracture 
risk of vertebral bone. Materials and Methods: We examined 
trabecular properties in patients with MGUS (n=20), asymp-
tomatic myeloma (n=26), symptomatic myeloma without 
spinal fracture (n=25), symptomatic myeloma with spinal 
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fracture (n=22), and 90 controls by using a 64-detector CT. 
Microstructural and mechanical properties of L3 vertebral 
bodies were compared between the fi ve groups using post 
hoc test. Multivariate regression model was constructed to 
identify the best predictors that diff erentiated between pa-
tients with- and without vertebral fracture. To evaluate the 
diagnostic performance of signifi cant contributors to fracture, 
comparisons of the receiver operating characteristic (ROC) 
curves were performed. Results: Multivariate regression anal-
ysis demonstrated that failure load and apparent trabecular 
width (app Tb.W) in male patients and failure load in female 
patients contributed to risk for pathologic fracture when com-
paring with non-fractured myeloma patients. Area under the 
curves were 0.91 for failure load and 0.90 for app Tb.W for 
male patients. Conclusions: Our results demonstrate that im-
ages from clinical 64-detector CT can be used to create fi nite 
element models capable of distinguishing unfractured from 
fractured vertebrae in patients with multiple myeloma.
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P-65
Dynamic Contrast-enhanced MRI Parameters 
are Correlated to Parameters of Disease Activity 
MGUS and Multiple Myeloma
J. HILLENGASS,1 J. RITSCH,1 M. MERZ,1 
B. WAGNER-GUND,1 C. KUNZ,2 T. HIELSCHER,2 
C. ZECHMANN,2 H. GOLDSCHMIDT,1 S. DELORME2 
1University of Heidelberg, Germany; 2German Cancer 
Research Center, Heidelberg, Germany

Bone marrow microenvironment is an important patho-
physiologic and prognostic factor in monoclonal plasma cell 
diseases. Dynamic contrast-enhanced magnetic resonance 
imaging (DCE-MRI) is a non-invasive tool to display micro-
circulation. In a prospective study we examined 33 healthy 
controls and 289 untreated patients with monoclonal gam-
mopathy of undetermined signifi cance (MGUS n=68); smol-
dering myeloma (sMM n=89) and symptomatic myeloma 
(MM n=132) with DCE-MRI of the lumbar spine. Th e pa-
rameters amplitude (A) refl ecting the maximum blood fl ow 

and exchange rate constant (kep) linked to vascular perme-
ability were compared between the 3 patient groups and cor-
related to parameters of disease activity. Th e analysis revealed 
signifi cant diff erences of both MRI-parameters between 
MGUS, sMM and MM patients ((ex)p<0.001 respectively) 
with an increase of the parameters from MGUS over sMM 
to MM. SMM and MM (Fig. 1) but not MGUS patients 
showed signifi cantly diff erent values compared to controls. 
Amplitude A was positively correlated to beta2 microglobulin 
((ex)p<0.001), high riskcytogenetics (p=0.009), immunopa-
resis ((ex)p<0.001) and negatively correlated to albumin ((ex)
p<0.001), hemoglobin ((ex)p<0.001) and age ((ex)p<0.001). 
Th ese preliminary data show that DCE-MRI is able to display 
increasing bone marrow microcirculation from MGUS over 
sMM to MM and that the DCE-MRI parameters are signifi -
cantly correlated to other characteristics of disease activity and 
prognostic factors. Analyses of the prognostic signifi cance of 
the data are currently in progress.
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P-66
Prognostic Signi  cance of a Gadolinium 
Contrast Agent for Survival and Renal Function 
in Patients with MGUS and Myeloma
J. HILLENGASS,1 J. STOLL,1 M. MERZ,1 
B. WAGNER,1 C. KUNZ,2 T. HIELSCHER,2 
C. ZECHMANN,2 H. GOLDSCHMIDT,1 S. DELORME2 
1University of Heidelberg, Germany; 2German Cancer 
Research Center, Heidelberg, Germany

Magnetic resonance imaging (MRI) is increasingly ap-
plied in the diagnostic work-up of patients with monoclonal 
plasma cell diseases. Recent data suggested that Gadolini-
um-based contrast agents commonly used in MRI promote 
plasma cell growth in vitro and in vivo. To investigate the 
clinical signifi cance of these data we retrospectively compared 
survival and renal function of 323 patients with symptom-
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atic myeloma (MM), 154 patients with smoldering myeloma 
(sMM) and 148 patients with monoclonal gammopathy of 
undetermined signifi cance (MGUS) who were examined with 
MRI either with (n = 290) or without (n = 324) the gado-
linium containing contrast agent Gadopentetat-Dimeglumin. 
For progression free survival no signifi cant diff erence between 
the 2 groups was found respectively (P = 0.49 for MM; P 
= 0.45 for sMM and P = 0.65 for MGUS). In systemically 
treated MM patients with an initial MDRD lower than 60 
ml/min/1.73m2 who had not received the Gadolinium-based 
contrast agent renal function had signifi cantly improved after 
one year while it had not in the group who was examined 
with contrast medium (P = 0.03). We conclude that the ap-
plication of the contrast agent Gadopentetat-Dimeglumin 
does not have an adverse prognostic signifi cance in terms of 
PFS and OS for patients with monoclonal plasma cell disease. 
However, an improvement of renal function after systemic 
therapy in patients with a low MDRD at baseline was sup-
pressed by the application of the contrast medium.
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P-67
Severity of Osteoporosis in Multiple Myeloma 
and the Prognostic Role of Lumbar Spine QCT
T. GOLOMBICK,1 T. DIAMOND,1 Y. L. KWAN1 
1Department of Endocrinology, St George Hospital, Australia

Aim: To determine the frequency and severity of osteopo-
rosis in patients with multiple myeloma and its relationship 
with disease activity. Design: Prospective single centre study. 
Methods: 108 consecutive patients with biopsy-proven mul-
tiple myeloma were evaluated over a 10-year period. Th e data 
collected comprised of clinical demographics, serum bio-
chemistry, paraprotein estimations, bone resorption markers, 
spinal radiography and bone densitometry (DXA: dual-ener-
gy X-ray absorptiometry and QCT: quantitative computed 
tomography). Patient data was expressed as mean + 1 SD. 
Relationship between BMD and variables of myeloma activ-
ity was assessed using regression multivariate analysis. Results: 
Th ere were 56 men and 52 women with a mean age of 69 
years. 35% (n=36) presented with stage III disease. Th e mean 
lumbar spine QCT T-score = minus 3.3, lumbar spine DXA 
T-score = minus 2.1 and femoral neck DXA T-score = minus 
1.4. Osteoporosis as defi ned by lumbar spine QCT T-score lt 
-2.5 occurred in 57% (n=62) of patients. Th ere was no cor-
relation between the lumbar spine QCT and either serum cal-
cium, paraprotein or Hb. Th e lumbar spine QCT was a major 
independent variable contributing to myeloma-related deaths 
(chi square=12.63, P=0.02). Conclusions: Although osteopo-
rosis is frequent in myeloma, the value of lumbar spine QCT 
in this condition is not fully appreciated. Th is study suggests 
that lumbar spine QCT T-scores are markedly reduced in my-

eloma and may contribute independently to both the morbid-
ity and mortality of the disease.
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P-68
Can IDEAL-MR Imaging of Multiple Myeloma 
be Used as a Biomarker for Predicting 
Symptomatic Myeloma?
M. TAKASU,1 Y. KAICHI,2 C. TANI,2 S. DATE,1 
Y. AKIYAMA,1 Y. KURODA,3 A. SAKAI,4 K. AWAI2 
1Diagnostic Radiology, Hiroshima University Hospital, Japan; 
2Department of Diagnostic Radiology, Graduate School of 
Biomedical Sciences, Hiroshima University; 3Department of 
Hematology and Oncology, RIRBM, Hiroshima University; 
4Department of Radiation Life Sciences, Fukushima Medical 
University School of Medicine

Purpose: To evaluate the eff ectiveness of the iterative de-
composition of water and fat with echo asymmetric and least-
squares estimation (IDEAL) MRI to predict symptomatic 
myeloma without visible focal lesions. Materials and Meth-
ods: Th e lumbar spine was examined with 3T-MRI in 47 pa-
tients with multiple myeloma (MGUS + asymptomatic my-
eloma, 23; symptomatic myeloma, 24). Th e fat-signal fraction 
(FSF) was calculated as the mean value from three vertebral 
bodies. For data analysis, univariate and multivariate logistic 
regression analyses, as well as receiver operating characteristic 
(ROC) curves were used. A diff erence with P < .05 was con-
sidered signifi cant. Results: Univariate analysis results demon-
strated that MRI signal pattern on T1-weighted image, FSF, 
the proportion of plasma cells in the bone marrow, the serum 
monoclonal protein level, the reduction in uninvolved immu-
noglobulins, β2-microgrobulin (β2m), and β2m/albumin 
ratiowere signifi cantly associated with symptomatic myeloma. 
Results of multivariate analysis demonstrated that β2m, FSF, 
and the reduction in uninvolved immunoglobulinshad signif-
icant eff ects in diff erentiation between non-symptomatic and 
symptomatic patients. Area under the curves were 0.793 for 
the fat-signal fraction and 0.844 for the β2m. Conclusions: 
Fat quantifi cation using the IDEAL sequence in MRI was 
signifi cantly diff erent when comparing patients with symp-
tomatic myeloma and those with asymptomatic myeloma. 
Th e fat-signal fraction and β2m facilitated discrimination 
of symptomatic myeloma from non-symptomatic myeloma.
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P-69
The Diagnostic Value of 18F-FDG PET/CT 
in Older Patients with Transplant-ineligible 
Multiple Myeloma
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Y. TAKEOKA,1 R. YAMAMURA,2 S. KOSAKA,2 
Y. FUJITANI,2 T. ARAKI,2 K. OHTA2 
1Department of Hematology, Saiseikai Nakatsu Hospital, 
Japan; 2Department of Hematology, Saiseikai Nakatsu 
Hospita,l Japan

Th e value of 18F-FDG PET/CT in diagnosis and follow 
up of multiple myeloma (MM) has been demonstrated pre-
dominantly for younger patients eligible for autologous stem 
cell transplantation. In the present study, we evaluated the di-
agnostic value of 18F-FDG PET/CT in 36 untreated patients 
with symptomatic MM, of whom 81% were age over 65. Th e 
patients were diagnosed as symptomatic MM between Janu-
ary 2009 and September 2012. Fifteen were male and 21 were 
female with median age of 71 (47-79). Th e number of the 
patients with IgG, IgA, BJP and non-secretory types were 26, 
6, 1, and 3, respectively. Th e serum levels of CRP (mg/L), 
LDH(IU/L), and B2MG(mg/L) were 2.5(0.2-84), 183(103-
562) and 4.2(1.6-17.8), respectively. Abnormal uptake of 
18-F FDG was found in 86% of the patients. For these pa-
tients, 42% had >3 focal lesions (FLs), 39% had diff use lesions 
(DLs), and 11% had extramedullary diseases (EMDs), accord-
ing to the classifi cation proposed by Zamagni et al (Blood. 
2011;118:5989-). A median SUV of these lesions was 6.3 in 
total (1.7-17.3), with increment in accordance with disease 
progression (2.2 in patients with 1 to 3 FLs, 4.8 with >3FLs 
and/or DL, and 8.8 with EMDs). Compared with the previ-
ous reports with younger populations, our patients seemed to 
have more progressed diseases with >3 FLs and higher SUVs, 
although serum levels of CRP, LDH, and B2MG were lower 
than those in the previous reports. Th e treatment outcomes of 
these patients are now under investigation.
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P-70
Diffusion-weighted Magnetic Resonance vs 
Skeletal X-ray and Magnetic Resonance of the 
Spine in Multiple Myeloma
F. SPINA,1 P. POTEPAN,2 G. TRECATE,2 
V. MONTEFUSCO,1 E. MONTIN,3 A. LAFFRANCHI,2 
L. MAINARDI,3 P. PANIZZA,2 L. MARIANI,4 
P. CORRADINI5 
1Division of Hematology-Bone Marrow Transplantation, 
Fondazione IRCCS Istituto Nazionale dei Tumori, Italy; 
2SC Diagnostica Radiologica 1, Fondazione IRCCS Istituto 
Nazionale dei Tumori, Italy; 3Dipartimento di Bioingegneria, 
Politecnico di Milano, Italy; 4Statistica e Biometria, Fondazione 
IRCCS Istituto Nazionale dei Tumori, Italy; 5Chair of 
Hematology, University of Milan - Division of Hematology-Bone 
Marrow Transplantation, Fondazione IRCCS Istituto Nazionale 
dei Tumori, Italy

Diff usion-weighted (DW) magnetic resonance (MR) is a 

functional MR that detects water diff usion through cells. Th is 
prospective study compared whole-body (WB) DW-MR with 
skeletal X-ray (XR) and MR of the spine (MRS) in symp-
tomatic multiple myeloma (MM) patients. Th e aims were to 
assess whether DW-MR could detect more focal lesions (FL) 
than XR and MRS, to correlate FL with response and sur-
vival, and to compare DW-MR with conventional WB-MR. 
XR, MRS, DW and WB-MR were done at enrolment (time 
1, T1), after treatment (T2), and 6 months after treatment 
(T3). MR exams were done in one 45-minute session on a 
1.5 T scanner. DW-MR consisted of multiple stacked axial 
EPI sequences, evaluated by MIP and MPR reconstructions 
at 4 b-values (maximum b value=1000). 36 symptomatic pts 
with newly diagnosed (43%) or recurrent MM (57%) were 
enrolled. At T1, the DW-MR detected more FL than XR 
(p<0.01), MRS (trend, p=0.08) and WB-MR (p=0.02). At 
T2, DW-MR detected similar FL than XR and MRS (p=0.99, 
p=1.00), and more than WB-MR (p=0.01). At T3, the DW-
MR detected similar FL than XR (p=0.27), and more FL 
than MRS (p=0.05) and WB-MR (p<0.01). Overall, DW-
MR detected more FL than XR, MRS and WB-MR (p=0.01, 
p=0.02, p<0.01). FL number by DW-MRI and MRS at T2 
correlated with response (p=0.04 both), XR and WB-MR did 
not (p=0.55, p=0.13). DW-MR detected a median of 4 FL at 
T1. Pts with <=4 FL had better PFS (72 vs 50% at 2 years, 
p=0.02) than those with >4 FL. In conclusion, DW-MR de-
tects more FL than XR, MRS, and WB-MR in symptomatic 
MM (table 1), predicts PFS, and correlates with response to 
treatment.
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P-71
Selective Histone Deacetylase 6 Inhibition 
Shows a Bene  cial Effect on Multiple Myeloma 
(MM) Bone Disease
L. SANTO,1 N. NEMANI,2 H. EDA,2 D. CIRSTEA,2 
B. WANG,3 T. T. YAO,3 J. WU,4 P. WATERMAN,5 
D. JEON,5 M. BOUXSEIN,6 L. LOUIS,6 S. LOTINUN,7 
R. BARON,7 A. J. YEE,2 T. HIDESHIMA,8 
K. C. ANDERSON,8 S. S. JONES,9 N. RAJE2 
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1Massachusetts General Hospital, Harvard Medical School; 
Boston, MA, United States; 2Massachusetts General Hospital, 
Harvard Medical School; Boston, MA, United States; 
3Department of Pharmacology and Cancer Biology, Duke 
University, Durham, NC, United States; 4Endocrine Unit, 
Massachusetts General Hospital, Boston, Ma, United States; 
5Center for Systems Biology, Massachusetts General Hospital, 
Boston, Ma, United States; 6Center for Advanced Orthopaedic 
Studies, Beth Israel Deaconess Medical Center, Boston, MA, 
United States; 7Department of Oral Medicine, Infection and 
Immunity, Harvard School of Dental Medicine, Boston, MA, 
United States; 8Dana Farber Cancer Institute, Harvard Medical 
School, Boston MA, United States; 9Acetylon Pharmaceuticals, 
Boston, MA, United States

Histone deacetylase (HDAC) 6, in addition to its cyto-
plasmic actions, binds Runx2 in the nucleus and represses its 
activity, thus aff ecting osteoblast (OB) diff erentiation. Here 
we evaluated the role of HDAC6 on bone turnover in the 
context of MM bone disease. Micro-CT analysis on the fe-
murs of HDAC6 knockout (KO) mice showed an increase 
in trabecular and cortical bone. Moreover, markers of bone 
formation were slightly increased in bone marrow stromal 
cells (BMSC) isolated from the KO mice compared to wild-
type (WT). Importantly, when murine MM cells were cul-
tured with KO vs WT BMSC-derived OB, a decrease in MM 
cell migration was observed, suggesting that a microenviron-
ment lacking HDAC6 reduces MM cell migration. To further 
evaluate the role of HDAC6 inhibition, we used a selective 
HDAC6 inhibitor ACY-1215 (Acetylon Pharmaceuticals). 
ACY-1215 in combination with bortezomib has shown po-
tent anti-MM activity in preclinical studies. Here we show 
that ACY-1215, alone and in combination with bortezomib, 
both enhanced OB diff erentiation in MM patient-derived 
OB as well as inhibited osteoclasts diff erentiation and func-
tion. Using the xenograft model of disseminated human MM 
cells in SCID mice, we observed a decrease in markers of bone 
resorption and an increase in markers of bone formation in 
the serum of the combination treated cohort. Cells isolated 
from the calvaria from the combination treated group showed 
a signifi cant increase in mRNA expression of markers of bone 
formation. Th ese results indicate a potential benefi cial role of 
HDAC6 inhibition on MM-related bone disease.
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P-72
Diagnostic and Prognostic Implications of Spine 
Magnetic Resonance Image at Diagnosis in 
Patients with Multiple Myeloma
I. C. SONG,1 J. N. KIM,2 K. S. LEE,3 H. W. RYU,3 
M. W. LEE,3 H. J. LEE,3 H. J. YUN,3 S. KIM,3 
S. T. KWON,2 D. Y. JO3 

1Chungnam National University Hospital, Korea; 2Department 
of diagnostic radiology, Chungnam national university hospital, 
Daejeon, Korea; 3Chungnam National University Hospital, 
Korea Republic of (South Korea)

We prospectively evaluated the diagnostic and prognostic 
implications of whole-spine MRI at the time of diagnosis in 
patients with multiple myeloma. Patients who were newly 
diagnosed with multiple myeloma between 2004 and 2011 
at Chungnam National University Hospital were enrolled. 
A total of 113 patients with a median age of 65 (range, 40-
89) years were enrolled in the study. Pathological fractures 
that were not detected in the bone survey were found in 26 
(23.0%) patients, including three (2.6%) patients with no 
related symptoms or signs. Extramedullary extension of the 
plasmacytoma was detected in 22 (19.5%) patients, including 
15 (13.3%) with epidural extension of the tumor. Of these 
22 patients, 11 (50.0%) had no relevant symptoms or signs. 
Th e presence of pathological fractures did not infl uence over-
all survival, whereas non-epidural extramedullary extension of 
the plasmacytoma was associated with poor overall survival in 
multivariate analysis (HR 3.205; 95% CI, 1.430-9.845; P = 
0.042). Of the 113 patients, 35 had a diff use infi ltrative pat-
tern, 39 had a micronodular pattern, 15 had a macronodular 
pattern, 17 had the mixed type, and 7 appeared normal. Dur-
ing follow-up for a median of 21 (range 1-91) months, the 
overall survival of patients with the mixed type (median 24.0 
months; 95% CI, 22.9-25.1) was shorter compared to those 
with other patterns (median 56 months; 95% CI, 48.9-63.1) 
(P = 0.030). Th ese results indicate that spine MRI should be 
included in the initial diagnostic investigations for patients 
with multiple myeloma.
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P-73
Successfully Induced Osteogenesis from 
Adipose Mesenchymal Stem Cells of Myeloma 
Patients Had Intensive Therapy
H. H. LIN,1 S. M. HWANG,2 S. Y. HUANG,1 
Y. H. LIAO,3 Y. X. SHEN,3 S. J. WU,1 W. H. CHUANG1 
1Department of Internal Medicine, National Taiwan University 
Hospital, Taiwan; 2Bioresource Collection and Research 
Center, Food Industry Research and Development Institute, 
Taiwan; 3Department of Dermatology, National Taiwan 
University Hospital, Taiwan

Introduction Despite the therapeutic advances, bone repair 
in multiple myeloma(MM) remains unachievable, a problem 
that may result from impaired osteoblastogenesis of bone 
marrow mesenchymal stem cells(BM-MSC) caused by MM 
and/or the anti-MM therapy. In this study, we induced os-
teoblastogenesis in both adipose-derived MSC(Ad-MSC) 
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and paired BM-MSC to explore the potential of Ad-MSC 
as an alternative source for bone repair. Materials & Meth-
ods Ad-MSC from gluteal subcutaneous fat and paired BM-
MSC were obtained simultaneously from 10 patients who 
had received bortezomib-based induction and autologous 
stem cell transplantation(AuSCT). Ad-MSC from 4 healthy 
donors were used as control. MSC were identifi ed by fl ow-
cytometry. Th e capacity of proliferation was measured by 
doubling time(DT), and that of osteoblast diff erentiation, by 
Alkaline Phosphatase(ALP) activity. Gene expression levels 
were measured by Q-PCR. Results Th e proliferation capac-
ity of patients’ Ad-MSC were similar to that of control(DT 
31.5±4.5 and 30.2±1.9 hr, respectively), whereas it was 
worse in paired BM-MSC(120.6 hr, p=0.09). Patients’ 
BM-MSC also had worse diff erentiation capacity than Ad-
MSC did by their inferior ALP activities(0.5 vs. 2.1 ng/ml, 
p=0.007). Th e expression levels of ALPL and COL1A1, two 
bone-formation related genes, were also higher in Ad-MSC 
than in BM-MSC. Conclusion Th ough the osteoblastogenesis 
capacity of BM-MSC is impaired, that of Ad-MSC is reserved 
even after intensive anti-MM therapy. Ad-MSC, a MSC out-
side the BM, could be an alternative source of cell therapy for 
MM bone disease.
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P-74
TLR Signaling in hMSC/Osteoblasts Up-
regulates Cytokines Promoting Osteoclast 
Activation and MM-cell Growth
S. H. MOEN,1 N. N. NORGAARD,1 M. WESTHRIN,1 
B. STORDAL,1 H. HELLA,1 A. SUNDAN,1 
T. STANDAL1 
1The KG Jebsen Center for Myeloma Research and 
Department of Cancer Research and Molecular Medicine, 
Norwegian University of Science and Technology, Norway

Toll-like receptors (TLRs) act as sensors for infectious 
agents. Th ey also recognize host-derived stress signals such as 
heat shock proteins and extracellular degradation products. 
In multiple myeloma, infectious agents and endogenous li-
gands released due to cellular stress in the bone marrow mi-
croenvironment can potentially activate TLRs. Objective  To 
investigate the eff ect of TLR1/2, TLR3 and TLR4 signaling 
on the cytokine profi le and the expression of RANKL/OPG 
in human mesenchymal stem cells (hMSC). Methods Bone 
marrow derived human mesenchymal stem cells from 4 dif-
ferent donors were treated with TLR agonists in osteogenic 
media for one to four days. Cytokine levels in conditioned 
media were quantifi ed by multiplex assay or ELISA. mRNA 
expression of cytokines, RANKL and OPG were evaluated by 
real time PCR. Results We found that human bone marrow 
derived MSCs treated with the TLR3 agonist polyinosinic-

polycytidylic acid (poly(I:C)), a dsRNA analog, or the TLR4 
agonist LPS increased the mRNA expression of RANKL. In 
three out of four donors TLR3-signaling reduced the OPG 
mRNA expression, thereby changing the RANKL/OPG ra-
tio into a more bone destructive state. Both TLR3 and TLR4 
activation increased the expression of MIP1α, MIP1β, IL-
17 and other pro-osteoclastogenic cytokines, as well as IL-6 
known to support survival of MM cells. Conclusion Activa-
tion of TLRs increases the expression of RANKL and pro-
osteoclastogenic cytokines. Th us, increased levels of TLR ago-
nists in bone marrow of MM patients may indirectly promote 
osteoclast activation and growth or survival of MM cells.
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P-75
Abnormal Medullary Lesions in Appendicular 
Skeletons on Whole-body CT, High Tumor 
Burden and Poor Prognosis in Myeloma
Y. NISHIDA,1 K. TSUDA,1 T. UGAI,1 H. SUGIHARA,1 
M. YAMAKURA,1 M. TAKEUCHI,1 K. MATSUE1 
1Department of Internal Medicine, Kameda Medical Center, 
Japan

BACKGROUND: Th is study was performed to determine 
the incidence and prognostic implications of abnormal med-
ullary lesions (AMLs) in appendicular skeletons (AS) detected 
by whole-body, low-dose, multidetector computed tomog-
raphy (WBLD-MDCT) in patients with multiple myeloma 
(MM) and monoclonal gammopathy of unknown signifi cance 
(MGUS). PATIENTS AND METHODS: Between January 
2008 and July 2012, WBLD-MDCT was performed in 89 
patients with MGUS, asymptomatic and symptomatic MM. 
AMLs were evaluated and the CT values (CTV) of the hu-
merus and femur were measured. Th e results were compared 
between MGUS/asymptomatic MM and symptomatic MM. 
Th e prognostic implications of CTV in patients with symp-
tomatic MM were also examined. RESULTS: AMLs were 
detected much more frequently in patients with symptomatic 
MM than MGUS/asymptomatic MM (83.6% vs. 25%, P < 
0.001). Mean CTV of symptomatic MM patients was signifi -
cantly higher than that of MGUS/asymptomatic MM patients 
(-5.64 vs. -69.99, P < 0.001). Symptomatic MM patients with 
mean CTV > 0 had signifi cantly shorter median overall survival 
(OS) (40.6 months vs. not reached, P = 0.040) than those with 
mean CTV < 0. In univariate analyses, Cr > 2.0 and CTV > 
0 were relevant to survival outcome. On multivariate analysis, 
CTV > 0 remained marginally signifi cant (P = 0.054) on OS. 
AMLs disappeared completely in 36% (4 of 11) of patients 
who obtained CR, and clinical relapse was observed only in 
patients with residual AMLs. CONCLUSIONS: AMLs in the 
AS in patients with MM refl ect high tumor burden and are 
probably related to high risk of disease progression.
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P-76
Bone Turnover in Myeloma: Impact of Novel 
Agents on Osteoblast and Osteoclast Function 
within the GMMG-MM5 Trial
A. SECKINGER,1 T. MEISSNER,1 U. BERTSCH,1 
H. SALWENDER,2 J. DUERIG,3 M. HAENEL,4 
I. BLAU,5 C. SCHEID,6 K. WEISEL,7 B. KLEIN,8 
H. GOLDSCHMIDT,1 D. HOSE1 
1Medizinische Klinik V, Universitaetsklinikum Heidelberg, 
Germany; 2II. Medizinische Abteilung, Asklepios Klinik 
Altona, Hamburg, Germany; 3Zentrum fuer Innere Medizin, 
Universitaetsklinikum Essen, Essen, Germany; 4Klinik fuer 
Innere Medizin III, Klinikum Chemnitz, Chemnitz, Germany; 
5Medizinische Klinik mit Schwerpunkt Haematologie, 
Onkologie, Charite - Universitaetsmedizin Berlin, Berlin, 
Germany; 6Klinik I fuer Innere Medizin, Universitaetsklinikum 
Koeln, Koeln, Germany; 7Medizinische Klinik, Universitaet 
Tuebingen, Tuebingen, Germany; 8CHU Montpellier, Institute 
for Research in Biotherapy, Montpellier, France

AIM. Evaluation of the impact of bortezomib-based induc-
tion treatment, high-dose therapy, and lenalidomide con-
solidation on alterations of bone turnover, i.e. surrogates of 
osteoblast- (osteocalcin, OC) and osteoclast- (collagen type 
I fragments, CTX-I) function,and their induction by myelo-
ma cells (DKK1-level). METHODS. Within the GMMG-
MM5 trial (EudraCT 2010-019173-16), serum levels of 
CTX-I, OC, and DKK1 were assessed by ELISA at inclu-
sion (n=365), after induction therapy with either PAd (n=88) 
or VCD (n=84), stem cell mobilization using CAD (n=69), 
high-dose melphalan (n=92), and 2 months lenalidomide 
consolidation (n=92). DKK1 levels were correlated with the 
expression in CD138-purifi ed myeloma cells (Aff ymetrix mi-
croarrays, n=365). RESULTS. Prior to treatment, CTX-I lev-
els are increased, those of OC decreased compared to healthy 
donors (uncoupled bone turnover). DKK1 protein levels are 
increased and correlate with DKK1-expression in myeloma 
cells. After induction therapy, osteoclast activity (CTX-I) is 
decreased below normal values. PAd unlike VCD further de-
creases osteoblast activity (OC-levels); DKK1-levels are nor-
malized. Subsequent treatment further decreases DKK1-levels 
below normal values andblocks osteoclast function. After 2 
months lenalidomide consolidation, no normalization of os-
teoblast activity is found. CONCLUSION. Th e main impact 
on bone turnover by bortezomib-based induction treatment 
is a reduction of osteoclast activity alongside a decrease in 
DKK1-levels. During the reported period, no normalization 
of decreased osteoblast function was observed.
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P-77
The Novel VDR Co-activator, TAF12 Enhances 
Tumor Cell Growth and Osteoclast Formation in 
Myeloma
N. KURIHARA,1 J. TERAMACHI,2 J. M. CHIRGWIN,2 
G. D. ROODMAN2 
1Medicine, Indiana University, United States; 2Medicine, 
Indiana University, United States

Vitamin D regulates normal cell diff erentiation, prolifera-
tion, skeletal homeostasis and tumor growth, but its role in 
multiple myeloma (MM) is not clear. We found that in con-
trast to other tumors, physiologic levels of vitamin D signifi -
cantly contributes to myeloma bone disease (MBD) due to 
increased sensitivity of both MM and bone cells to 1,25-dihy-
droxyvitamin D3 (Vit.D). Th e enhanced Vit.D sensivity results 
from expression of a novel vitamin D receptor co-activator 
TAF12, which is highly expressed in CD138+ primary MM 
cells and marrow stromal cells (BMSC) from patients com-
pared to their nomal counterparts. Treatment with low doses 
Vit.D increased expression many of the genes involved in tu-
mor growth and bone disease including α4-integrin, VEGF, 
and RANK ligand (RANKL) in MM cells and VCAM-1, the 
receptor for α4β1, and RANKL in BMSC. Vit.D induced 
VCAM-1 and α4-integrin expression was NFκB-dependent. 
Th e induction of VCAM-1/α4β1 resulted from increased 
stromal cell/MM cell adhesive interactions that enhanced 
MM cell growth. Increased RANKL production by MM cells 
markedly enhanced MM support of osteoclast (OCL) forma-
tion. Knockdown of TAF12 in MM cells or BMSC blocked 
Vit.D-dependent increases in expression of these genes and 
the enhanced MM cell growth and OCL formation seen in 
response to VitD. Th ese results suggest that TAF12 is a novel 
therapeutic target to block the increased cytokine production 
and adhesive interactions induced by Vit.D in MM cells and 
BMSC that enhance tumor growth and OCL formation.
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P-78
CC-292: a Novel Bruton's Tyrosine Kinase 
Inhibitor +/- Car  lzomib Impacts Bone 
Resorption in Multiple Myeloma
H. EDA,1 L. SANTO,2 D. D. CIRSTEA,2 A. YEE,2 
A. MAHINDRA,2 T. A. SCULLEN,2 N. NEMANI,2 
Y. MISHIMA,2 S. ARASTU-KAPUR,3 E. EVANS,4 
J. SINGH,4 C. J. KIRK,3 W. WESTLIN,4 N. S. RAJE2 
1Massachusetts General Hospital, United States; 
2Massachusetts General Hospital, United States; 3Onyx 
Pharmaceuticals, Inc., United States; 4Celgene Avilomics 
Research, United States
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Th e activation of BTK regulates B-cell development and 
activation. BTK and the other Tec kinase family member, Tec, 
regulate osteoclast (OC) diff erentiation via RANK signaling. 

Here, we show that a specifi c inhibitor of BTK, CC-292 
inhibits OC function in MM patients. We examined the ef-
fect of CC-292 on MM patient derived OC and observed 
that OC function was inhibited in the presence of CC-292; 
however, markers of OC diff erentiation were increased, sug-
gesting that CC-292 inhibits OC function without aff ecting 
OC diff erentiation. 

Given the role of Proline-rich tyrosine Kinase 2 (Pyk2) sig-
naling in sealing zone formation and OC function, we inves-
tigated the eff ect of CC-292 on Pyk2. Interestingly, CC-292 
inhibited Pyk2 signal activation and OC sealing zone forma-
tion. 

We next evaluated the eff ect of the novel proteasome in-
hibitor, carfi lzomib (CFZ), on OC sealing zone formation 
and OC diff erentiation. CFZ did not impact OC sealing 
zone formation, but signifi cantly inhibited OC diff erentia-
tion. CC-292+CFZ inhibited both sealing zone formation 
and OC diff erentiation, resulting in a more profound sup-
pression of OC function than CFZ alone. Ongoing studies 
are testing the combination of CC-292 and CFZ in a diff use 
NOD Scid MM model and data on eff ects on tumor and the 
bone microenvironment will be presented. 

Our preliminary data demonstrate that the novel BTK in-
hibitor CC-292 inhibits OC function via OC sealing zone 
formation inhibition. Moreover, CC-292+CFZ augments ef-
fects against OC and has promising therapeutic potential for 
the treatment of MM and its related bone disease.
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P-79
hMSCs in Mineralized Alginate Beads: A 
Potential New Tool to Study Interactions 
between Osteocytes and Myeloma Cells
M. WESTHRIN,1 M. XIE,2 M. OLDEROEY,2 
P. SIKORSKI,2 B. L. STRAND,3 T. STANDAL4 
1KG Jebsen Center for Myeloma Research and Department 
of Cancer Research and Molecular Medicine, Norwegian 
University of Science and Technology, Norway; 2Department 
of Physics, Norwegian University of Science and Technology, 
Trondheim, Norway; 3Department of Cancer Research and 
Molecular Medicine/Department of Biotechnology, Norwegian 
University of Science and Technology, Trondheim, Norway; 
4Department of Cancer Research and Molecular Medicine, 
Norwegian University of Science and Technology, Norway

Increased osteocytic cell death has been suggested to play a 
role in myeloma bone disease. However, due to diffi  culties in 
culturing and diff erentiating osteocytes in vitro, the interac-
tions between myeloma cells and osteocytes have been scarce-

ly studied. Aim: to develop a biopolymer/hydroxyapatite 
scaff old that can support growth and diff erentiation of bone 
and myeloma cells. Methods: human mesenchymal stem cells 
(hMSCs) were encapsulated into alginate beads mineralized 
using calf intestinal ALP to generate a scaff old mimicking 
the composition of bone. In a separate experiment ANBL-6 
cells were encapsulated together with hMSCs. All cells were 
induced to diff erentiate in osteogenic direction by adding 
BMP-2. Results: hMSC in mineralized beads survived and 
sustained metabolic activity for a period of 21 days in vitro as 
evaluated by live dead staining and alamar blue assay. hMSC 
in beads expressed higher mRNA levels of type I Collagen, 
Runx2 and Osterix compared with cells on plastic. Moreover, 
cells in beads expressed DMP1, a marker for late osteoblasts/
osteocytes, whereas cells on plastic did not, suggesting that 
beads support osteocyte diff erentiation (Figure 1). ANBL-6 
cells survived for 21 days in co-culture with hMSCs inside the 
scaff olds. Conclusion: hMSC can successfully be diff erenti-
ated into fully mature osteoblasts/osteocytes in mineralized 
alginate beads, and myeloma cells can successfully be cultured 
together with these. Hence, mineralized alginate beads have 
the potential to enable the study of osteocytes and myeloma 
cells in a 3D environment mimicking bone.
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P-80
Quantitative In-vivo Monitoring of Bone 
Formation in Multiple Myeloma Patients after 
Bortezomib Treatment: a Pilot Study
J. C. REGELINK,1 P. RAIJMAKERS,2 
N. BRAVENBOER,3 N. HOETJES,2 R. MILEK,4 
A. DE KREUK,5 M. VAN DUIN,6 M. WONDERGEM,1 
J. ZIJLSTRA,1 E. TERPOS,7 P. LIPS,8 
P. SONNEVELD,6 S. ZWEEGMAN1 
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1Department of Hematology, VU University medical center, 
Netherlands; 2Department of Nuclear Medicine and PET 
Research, VU University medical center, Netherlands; 
3Endocrine Research Laboratory, VU University medical 
center, Netherlands; 4Janssen, pharmaceutical companies 
of Johnson&Johnson, Netherlands; 5Department of Internal 
Medicine, Sint Lucas Andreas Hospital, Netherlands; 
6Department of Haematology, Erasmus Medical Center, 
Netherlands; 7Department of Clinical Therapeutics, Univeristy 
of Athens, School of Medicine, Alexandra General Hospital, 
Greece; 8Endocrine Section, Department of Internal Medicine, 
VU University medical center, Nehterlands

Background: Bone formation is suppressed in multiple my-
eloma (MM). In vitro data and bone markers suggest that 
bortezomib stimulates bone formation. However, informa-
tion on in vivo bone formation is scarce. Th e gold standard 
for quantifi cation of bone formation is the mineral apposition 
rate (MAR) in non-decalcifi ed bone biopsies. A non-invasive 
alternative could be 18F-Fluoride(18F)-PET. Objective: To 
validate the ability of 18F -PET scan for quantitative mea-
surement of bone formation in MM patients by comparing 
the standardized uptake value (SUV) with the MAR and to 
evaluate the eff ect of bortezomib on bone remodelling. Meth-
ods and Results: 18F -PET-CT, FDG-PET-CT and bone 
biopsies were performed in 5 patients before and after bort-
ezomib treatment. A strong correlation between the Fluoride 
uptake of the spina iliaca posterior and the MAR was found 
(Spearman’s coeffi  cient 0.762, p=0.028). Th ere was an inverse 
correlation between change in Fluoride uptake and response 
either defi ned by FDG-PET (patients 01, 04 and 06) or 
IMWG criteria (patient 07)[fi gure]. In patient 05 we could 
not fi nd an increased Fluoride uptake after treatment because 
of a very high pre-treatment SUV of 40 (reference levels of 
normal bone: 1.49 ± 1.39) due to rib fractures. Conclusion: 
Th e signifi cant correlation between 18F -PET and MAR, in-
dicates that 18F -PET can replace the invasive gold standard 
for quantifi cation of bone remodelling. 18F -PET showed 
an increase in bone formation after bortezomib treatment. 
Whether this is independent of response remains to be de-
termined.
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P-81
A Systematic Review of the Diagnostic 
Accuracy of Modern Imaging Techniques in 
Establishing Myeloma Related Bone Disease
J. C. REGELINK,1 M. MINNEMA,2 E. TERPOS,3 
M. KAMPHUIS,2 P. RAIJMAKERS,4 
I. PIETERS-VAN DEN BOS,5 B. HEGGELMAN,6 
R. J. NIEVELSTEIN,7 R. OTTEN,8 
D. VAN LAMMEREN-VENEMA,9 J. ZIJLSTRA,1 
A. ARENS,10 J. DE ROOY,11 O. HOEKSTRA,4 
R. RAYMAKERS,12 P. SONNEVELD,13 R. OSTELO,14 
S. ZWEEGMAN1 
1Department of Hematology, VU University medical center, 
Netherlands; 2Department of Hematology, University Medical 
Center Utrecht, Netherlands; 33Department of Clinical 
Therapeutics, University of Athens, School of Medicine, 
Alexandra General Hospital, Greece; 4Department of Nuclear 
Medicine and PET Research, VU University medical center, 
Netherlands; 5Department of Radiology, VU University medical 
center, Netherlands; 6Department of Radiology, Meander 
Medical Center Amersfoort, Netherlands; 7Department of 
Radiology, University Medical Center Utrecht, Netherlands; 
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8Medical Library, VU University, Netherlands; 9Department 
of Hematology, Haga Hospital, Netherlands; 10Department 
of Nuclear Medicine, Radboud University Nijmegen 
Medical Center, Netherlands; 11Department of Radiology, 
Radboud University Nijmegen Medical Center, Netherlands; 
12Department of Hematology, University Medical Centre 
Utrecht, Netherlands;; 13Department of Haematology, 
Erasmus Medical Center, Netherlands; 14Department of Health 
Sciences, EMGO Institute for Health and Care Research VU 
University & department of Epidemiology and Biostatistics VU 
University medical center, Netherlands

Purpose: We performed a systematic review of studies com-
paring MRI, FDG-PET, FDG-PET-CT and CT as an index 
test with Whole Body X-Ray (WBXR) or CT as a reference 
test in order to provide evidence-based diagnostic guidelines 
in MM bone disease. Materials and methods: A compre-
hensive search in 3 bibliographic databases was performed. 
Methodological quality was assessed using QUADAS crite-
ria (score 1-14). Sensitivity and specifi city of the index tests 
were calculated using STATA software. A descriptive analysis 
of the detection rate was performed. Results: Data from 32 
directly comparative studies were extracted, of whom 3 con-
cerned CT, 22 MRI and 11 FDG-PET(-CT) as an index test. 
Th e reference test was either WBXR (n=29) or CT (n=3). Th e 
mean QUADAS score was 7.1 (3-11), with quality hampered 
mainly by a poor description of selection and execution cri-
teria. All index tests had a higher detection rate when com-
pared to WBXR, with up to 82% more lesions detected by the 
newer imaging techniques; as refl ected by fi gure 1. However, 
modern imaging techniques detected fewer lesions in the skull 
and ribs. In a direct comparison CT and MRI perform equal-
ly with respect to detection rate, sensitivity and specifi city. 
Conclusion: Th is systematic review supports that MRI can re-
place WBXR in the diagnostic work-up of myeloma patients. 
In our opinion, due to the equal performance, WBCT is a 
valuable alternative as well. Since lesions of skull and ribs are 
underdiagnosed by the modern imaging techniques we advise 
additional X-rays of these regions.
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P-82
Proposal for Risk Scoring System for BRONJ 
Incidences in Myeloma Patients.
A. MURASE,1 N. TANGE,1 T. KANEMATSU,1 
M. YUGE,1 H. KOSUGI1 
1Department of Hematology, Ogaki Municipal Hospital, Japan

【INTRODUCTION】To manage the bone disease in 
myeloma, many data show the effi  cacy of bisphosphonates 
including zoledronate. On the other hand, BRONJ (bisphos-
phonate-related osteonecrosis of the jaws), one of the im-
portant complications, is diffi  cult for prediction. 【METH-
ODS】We collect the data of 303 cases of cancer patients, 
who were treated with zoledronate for prevention of SRE 
(skeletal-related events) in our hospital between Nov. 2008 
and Nov. 2012. We analyzed, (i) incidence rate of BRONJ 
(comparing with BRONJ cases of oral bisphosphonate for 
prevention for osteoporosis), (ii) risk factors of BRONJ, and 
(iii) study for usefulness for predictive scoring system for 
BRONJ. 【RESULTS】(i) BRONJ incidence rate in preven-
tive treatment for cancer SRE was 2.6% (8/303) and 4.0% 
(2/51) in myeloma patients, and 0.20% (4/1975) for preven-
tive treatment for osteoporosis, comparably. Any statistical 
diff erence was not found among the cancer types. (ii) We 
identifi ed the two risk factors, dental pre-treatment (p=0.045) 
and steroid usage (p=0.02) in multivariate analysis following 
study for many factors, such as, age, gender, total doses, ad-
ministered duration, duration between ZOL and dental pre-
treatment, scale of tooth-extraction, anemia, renal function, 
pre-existed infl ammation, obesity, DM, habit of smoking, al-
cohol, EPO, THAL treatment, cyclophosphamide treatment, 
radiologic treatment. (iii) We studied cumulative incidence 
rate of BRONJ stratifi ed with putative risk scoring system 
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with above factors, and hazard ratio of score 0+1 vs score 2 
was 16.7 (p=0.0001).
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P-83
An Acidic Milieu Suppresses Histone 
Acetylation in Myeloma Cells to Down-regulate 
the TRAIL Receptor DR4 Expression.
R. AMACHI,1 M. HIASA,2 K. WATANABE,3 
K. KAGAWA,1 S. FUJII,1 T. HARADA,1 H. MIKI,1 
S. NAKAMURA,1 A. ODA,1 E. TANAKA,3 
T. MATSUMOTO,1 M. ABE1 
1Department of Medicine and Bioregulatory Sciences, 
Tokushima University, Japan; 2Department of Biomaterials 
and Bioengineering, Tokushima University. Tokushima, Japan; 
3Department of Orthodontics and Dentofacial Orthopedics, 
Tokushima University. Tokushima, Japan

TRAIL-mediated immunotherapy is an attractive anti-tu-
mor maneuver because of its tumor-specifi c activity. In os-
teolytic lesions in myeloma (MM), MM cells and osteoclasts 
(OCs) create an acidic milieu, which confers drug resistance 
in MM cells. Here, we explored DR4 editing and the anti-
MM activity of an anti-DR4 agonistic antibody in acidic con-
ditions. DR4 expression was markedly reduced at mRNA as 
well as protein levels in MM cells cultured in media acidifi ed 
by lactic acid or cocultured with acid-producing OCs. Th e 
acetylation of histones, H3 and H4, was suppressed along 
with the induction of Akt phosphorylation in MM cells at 
pH7.1 or lower. Treatment with the HDAC inhibitor valpro-
ate restored the DR4 expression in MM cells suppressed in 
the acidic conditions, suggesting HDAC-mediated suppres-
sion of DR4 in an acidic environment. Furthermore, the in-
hibition of the PI3K-Akt pathway by LY294002 or Akt in-
hibitors abrogated the suppression of histone acetylation and 
restored the DR4 expression in MM cells in acidic conditions. 
Although the anti-MM eff ects of the anti-DR4 agonistic an-
tibody R1-B12 were blunted in acidic conditions, the Akt 
or HDAC inhibition sensitized MM cells to R1-B12. From 
these results, an acidic milieu in MM bone lesions is suggested 
to confer the resistance in MM cells against TRAIL-mediated 
immunotherapy through the PI3K-Akt-mediated epigenetic 
regulation of DR4 expression. Furthermore, an acidic micro-
environment may epigenetically alter gene expression profi les 
to endow MM cells with an additional growth and survival 
potential.

188

P-84
Whole-body Diffusion-weighted MRI and 
18F-FDG PET-CT in the Assessment of Bone 
Disease in Multiple Myeloma
T. BERNO,1 C. LACOGNATA,2 M. GREGIANIN,3 
E. DE MARCH,1 S. VIO,2 M. CAVRARO,1 F. PIAZZA,1 
C. GURRIERI,1 L. TRENTIN,1 G. SEMENZATO,1 
R. ZAMBELLO1 
1Hematology and Clinical Immunology, Dept. Medicine, 
University of Padua, Italy; 2Radiology, Padua Hospital, Padua, 
Italy; 3Nuclear Medicine, Istituto Oncologico Veneto, Padua, 
Italy

Although bone disease is usually present at diagnosis in 
patients with symptomatic multiple myeloma (MM), the 
most accurate method to evaluate bone involvement is not 
still established, being standard bone X-rays largely inad-
equate. 18F-FDG PET-CT has been claimed to be relevant 
in MM diagnosis and prognosis. Recently, Whole Body Dif-
fusion Weighted MRI (DWI-MRI) has been proposed as a 
new functional imaging technique for bone disease detection. 
We investigated the role of DWI-MRI and apparent diff u-
sion coeffi  cient (ADC) compared with PET-CT in skeletal 
survey. Twenty patients (median age 59y) with symptomatic 
MM were studied: 12 at diagnosis (2 also at the end of HD 
therapy) and 8 at relapse. PET-CT was carried out using stan-
dard procedure. Th e number of focal lesions (FL) and associ-
ated standardized uptake values (SUV) were recorded. DWI-
MRI was performed with echo planar imaging sequence with 
short T1 inversion recovery fat suppression. ADC measure-
ment was based on the region of interest method. In 11 pa-
tients a positive PET/CT was found, whereas 19 patients had 
a positive DWI-MRI. A total of 24 (range 1-9, mean 2.18) 
FL (SUV>3.0) were detected in 11 patients using PET-CT 
as compared to 249 (3-60, mean 18.3) FL with pathological 
ADC (<1) in 19 patients. In the 2 patients evaluated before 
and after therapy, FL changed from 19 and 21 to 1 each, re-
spectively, with DWI-MRI, and from 9 and 4 to 1 each, with 
PET/CT. Our data indicate that DWI represents a potentially 
useful technique for bone evaluation in MM with the advan-
tage of preserving patients from radiation exposure.
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P-85
Targeting Novel Molecular Bridges in the 
Myeloma Microenvironment
J. NAIR,1 M. MURRAY,2 C. KOORELLA,2 
L. CARLSON,2 L. BOISE,3 K. LEE2 
1Immunology, Roswell Park Cancer Institute, United States; 
2Immunology, Roswell Park Cancer Institute, United States; 
3Emory University, Atlanta, Georgia
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Normal plasma cells or their transformed counterparts 
multiple myeloma (MM) cells depend on their interactions 
with bone marrow stroma for survival. But the molecular 
interactions that mediate this are less clear. Clinical studies 
have independently shown that expression of CD28 or its 
ligand CD86 on MM portends poor survival in patients. 
Microarray analysis show that CD28 expression in MM also 
correlates strongly with the poor prognosis subtype MAF as-
sociated with the t(14:16) translocation. We have shown that 
myeloid DC form a vital part of the MM microenvironment 
and modulate it via a CD28-CD80/CD86(B7) interaction. 
While CD28 activation with antibodies or by DC coculture 
protected MM against cell death, inhibiting DC diff erentia-
tion and B7 expression with lenalidomide or blocking CD28-
B7 reversed this. We delineated key molecules downstream of 
CD28 that transduce pro-survival signals on myeloma side as 
well as explored strategies to target DC that help MM survive 
in the microenvironment. CD28 signaling in MM involves 
activation of PI3K and NFκB. We show that just like in T 
cells, CD28 activation is accompanied by association of pro-
tein tyrosine kinases, phosphorylation of proximal tyrosine 
and distal proline motifs in CD28’s cytoplasmic tail fol-
lowed by association of p85 (PI3K subunit) and Vav1 activa-
tion. Th ese events were lost when these motifs were mutated. 
Our data suggests that targeting DC or using agents that can 
block the CD28-CD80/CD86 interaction between DC and 
MM might be viable strategies towards augmenting chemo-
therapy.
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P-86
Enumeration of Bone Microparticles in Plasma 
of Multiple Myeloma Patients
S. LAM,1 C. BIGGS,2 L. MERAW,1 L. LUYT,3 
H. LEONG,2 L. MINUK1 
1Division of Hematology, Department of Internal Medicine, 
London Health Sciences Centre, Canada; 2Translational 
Prostate Cancer Research Group, Lawson Health Research 
Institute, Canada; 3Department of Chemistry, Western 
University, Canada

Objective: To develop a non-invasive test that can be used 
to monitor the dysregulated bone metabolism induced by 
multiple myeloma (MM). Methods: A novel blood test was 
developed to enumerate bone microparticles Th is test utilizes 
a bisphosphonate conjugated with a fl uorophore (Bisphos-
phonate-Cy5) to bind to hydroxyapatite, a calcium phosphate 
mineral that is the principal component of bone. Specialized 
nanoscale fl ow cytometry is used to enumerate bisphospho-
nate-Cy5+ microparticle events (diameter 110-880nm) Bone 
microparticles were enumerated in 3 cohorts: 1) healthy vol-
unteers, 2) patients with monoclonal gammopathy of unde-

termined signifi cance (MGUS) and 3) patients with newly di-
agnosed MM. Results: Plasma samples were obtained from 21 
healthy volunteers, 12 MGUS patients, and 22 MM patients. 
Cy5 positive bone microparticle events were 3648±1034/
μL, 4836±1423/μL, and 6230±1913/μL respectively 
(Figure 1). A signifi cant portion of healthy volunteer plas-
mas exhibited zero bone microparticle counts/μL of plasma 
(9/21) whereas a minor subpopulation of MM patients ex-
hibited zero bone microparticle counts/μL of plasma (4/22). 
Conclusion: In a pilot study, we demonstrated the feasibility 
of this assay and observed high counts of bone microparticles 
in MM patient plasmas while lower levels were found in nor-
mal volunteer plasmas and in patients with MGUS. Results 
from a larger cohort of patients as well as serial samples from 
myeloma patients on therapy are ongoing and an update will 
be presented at the meeting.
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Ef  cacy and Safety of Percutaneous 
Vertebroplasty in Patients with Spinal Myeloma 
Lesions.
E. ABELLA,1 J. A. SOLER,2 A. ANGONA,1 J. ARES,3 
M. ZAUNER,4 A. SOLANO,5 J. SERRA,6 C. BESSES1 
1Department of Hematology, Parc de Salut Mar, Barcelona, 
Spain; 2Hematology Department , Parc Tauli, Sabadell; 
3Radiology Department, IMI Parc de Salut Mar, Barcelona; 
4Radiology Department, Parc Tauli, Sabadell; 5Radiology 
Department, Parc de Salut Mar, Barcelona; 6Radiology 
Department, CRC Mar, Barcelona

Aim: To evaluate the effi  cacy and safety of percutaneous 
vertebroplasty (PV) in the treatment of spinal myeloma le-
sions (SML) refractory to analgesia, byphosphonates or radia-
tion therapy. Methods:42 patients with SML, from 2 centers 
were eligible. Vertebral fracture or collapse was confi rmed by 
computed tomography or magnetic resonance imaging. PV 
of more than one vertebra was performed if feasible. Pain re-
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sponse was evaluated by a qualitative scale at 24 h, one and six 
months after PV. Complications were considered secondary 
to PV during the following 30 days. Results:110 PV were per-
formed in 49 procedures. Th e number of vertebrae treated in 
each procedure was: 1 in 14 cases, 2 in 15 cases, 3 in 15 cases, 
4 in 4 cases and 5 in 1 case, being the T12 the most frequent 
localization (16 cases). Cement leakage was observed in 46%. 
Six out of 42 patients (14%) experimented complications re-
lated to PV: two cases of psoas hematoma, one patient with 
pulmonary insuffi  ciency, two patients suff ered a pulmonary 
embolism (one died because of cement embolism) and one 
patient presented a subdural hematoma without neurological 
repercussion. 24 hours after PV, 83% of patients referred a de-
crease in pain. Th e evaluation at 1 and 6 months later, showed 
an improvement of pain in 83% and 70% respectively. Con-
clusions: PV is eff ective for pain control in 70-80% of my-
eloma patients with SML at short and long-term. However, 
some patients may experience life-threatening eff ects.
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P-88
Should We De  ne Osteolytic Skull Lesions as 
Myeloma-related Organ Impairment?
J. O. LEE,1 S. M. BANG,2 J. KIM,2 K. W. LEE,2 
J. H. KIM,2 J. S. LEE2 
1Department of Internal Medicine, Seoul National University 
Bundang Hospital, Korea; 2Department of Internal Medicine, 
Seoul National University Bundang Hospital, Korea Republic of 
(South Korea)

We planned this study to determine whether only osteo-
lytic skull lesions in patients with MGUS should be defi ned 
as myeloma related organ or tissue impairment (M-ROTI). 
We reviewed the medical records for patients who showed os-
teolytic skull lesions between 2008 and 2012. Patients with 
symptomatic multiple myeloma (MM) having additional M-
ROTI to osteolytic skull lesions or solid tumor were excluded. 
Asymptomatic skull osteolytic lesions were identifi ed in 20 
patients including 9 MGUS. Among 13 patients with bone 
densitometry, 6 and 7 showed osteoporosis and osteopenia. 
In 9 MGUS patients, mean age was 81 (range 60-93) and 
they had no M-ROTI except asymptomatic osteolytic skull 
lesions. Median serum M protein was 0.5g/dL (range:0-1.3). 
18F-fl uoride PET was conducted 6 MGUS patients and 2 
patients showed increased metabolic uptakes in skull. 11 non-
MGUS patients had various underlying comorbidities includ-
ing osteoporosis or ostopenia (n=7), localized eyelid amyloi-
dosis (n=2), solitary bone plasmacytoma of spine (n=1). Two 
non-MGUS cases which also had osteolytic lesions in spine 
were diagnosed as hemangioma pathologically. All patients 
had neither development of M-ROTI including new bony le-
sions, nor progression to MM during the follow-up. Presence 

of asymptomatic osteolytic lesions limited on skull should be 
interpreted cautiously especially in patients with MGUS. As-
sociation between incidental osteolytic skull lesions and aging 
or osteoporosis needs to be further investigated.
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P-89
Matrix Metalloproteinase 13 (MMP13) Induces 
Osteolytic Lytic Lesions Independent from Its 
Catalytic Activity
S. LENTZSCH,1 J. FU,2 S. LI,2 M. MAPARA,2 
R. FENG,3 F. SABEH,3 D. ROODMAN,3 S. WEISS3 
1Hematology/Oncology, Columbia University, United States; 
2Hematology/Oncology, Columbia University, United States; 
3University of Pittsburgh

We showed that MMP13 is highly expressed in MM cells 
and induced by IL6 via induction of AP1 binding to the 
promoter of MMP13. MMP13 strongly increased osteoclast 
(OCL) fusion and bone resorption. OCL formation assays 
using MNC from mmp13-/- mice showed signifi cantly de-
creased OCL fusion and bone resorption, which was reversed 
by exogenous MMP13. We investigated the eff ects of silenc-
ing MMP13 in MM cells on bone disease using the 5TGM1 
intratibial tumor model. Rag2-/- mice were intratibially in-
jected with either 5TGM1-EV or 5TGM1-MMP13 KD MM 
cells, and lytic lesions were monitored by microQCT. Mice 
injected with 5TGM1-MMP13 KD MM cells showed less 
lytic lesions confi rming the critical role of MMP13. To de-
termine whether MMP13 protease activity is required for the 
eff ects on osteoclasts, we generated an enzymatically inactive 
MMP13 by mutating E223, in the zinc binding motif. Pro-
MMP13 wt and E223A mutant constructs containing a C-
terminal his tag were produced in HEK 293 cells, which do 
not express detectable endogenous MMP13 expression. Th e 
enzymatic activity was confi rmed by comparison with com-
mercial pro-MMP13 wt protein in the presence of MMP13 
activator APMA confi rming that the MMP13 E223A mutant 
totally lost the protease activity. Surprisingly, MMP13 wt and 
E223A used for OCL cultures showed equal activity in pro-
moting OCL formation indicating that proteolytic activity of 
MMP13 is not required for induction of osteoclast formation 
and activity. Our data show that MMP13 independent of its 
catalytic activity is critical for MMBD and is a potential new 
treatment target.
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P-90
Def124b is Downregulated in Differentiating 
Osteoblasts by IMiDs Which May Mediate 
Suppressive Effects on Osteogenesis
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A. BOLOMSKY,1 M. SCHREDER,1 T. MEISSNER,2 
D. HOSE,2 H. LUDWIG,1 S. PFEIFER,1 N. ZOJER1 
1Wilhelminen Cancer Research Institute, Wilhelminenhospital, 
Vienna, Austria; 2Medizinische Klinik V, Universitaetsklinikum 
Heidelberg, Heidelberg, Germany

We recently reported a suppressive eff ect of thalidomide and 
lenalidomide on osteoblast (OB) development in vitro. Simi-
lar fi ndings were noted when these IMiDs were combined 
with bortezomib. Previous studies showed that IMiDs up-
regulate DKK1 in myeloma cells. Here, we evaluated whether 
the IMiD induced upregulation of DKK1 accounts for their 
suppressive eff ects on osteogenesis via inhibition of the Wnt 
signalling pathway. DKK1 expression was studied by qPCR 
in developing OBs derived from hBMSCs in vitro. Blocking 
experiments were performed using antibodies against DKK1. 
We further used gene expression profi ling to identify key fac-
tors in IMiD-modulated osteogenesis. Exposure of diff eren-
tiating OBs with thal or len resulted in enhanced DKK1 ex-
pression up to 8.6 fold (P<0.05). Neither DKK-1 nor activin 
A inhibition rescued BMSCs from the OB inhibitory action 
of the IMiDs, suggesting that other mechanisms are involved 
in IMiD related suppression of osteogenesis. Microarray 
analysis revealed deregulation of several OB associated genes 
including Runx2, MMP3, COL5A3, PTN and GREM1, with 
diff erent patterns depending on the IMiD used. Def124b, a 
poorly characterized member of the family of β-defensins, 
was the only gene aff ected by both IMiDs, being downregu-
lated 5-fold. Hence, DKK1 does not seem to be a key factor 
responsible for IMiD mediated suppression of osteogenesis. 
Our data point to Def124b as a central orchestrator of IMiD 
induced inhibition of osteogenesis. Modulating its expression 
might obviate the untoward bone related side eff ects of these 
compounds.
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P-91
Percutaneous Vertebroplasty (PV) Does 
Not Alter Stem Cell (PBSC) Collection and 
Transplant in Multiple Myeloma (MM)
P. TOSI,1 M. SINTINI,2 M. RATTA,1 S. MANGIANTI,1 
M. IMOLA,1 A. MERLI,1 A. M. MIANULLI,1 
S. TOMASSETTI,1 V. POLLI,1 A. L. MOLINARI1 
1Hematology Unit Department of Oncology and Hematology, 
Infermi Hospital, Rimini, Italy; 2Neuroradiology Unit, Infermi 
Hospital, Rimini Italy

Vertebral fractures occur in over 50% of MM patients 
and can cause pain, disability and poor quality of life. MM 
therapy can lead to symptoms improvement in the majority 
of the patients, but these positive eff ects can take time to be 
perceived. Furthermore, application of radiotherapy prior to 

PBSC mobilization can severely impair stem cell collection. 
PV has been proposed as a suitable option to rapidly relieve 
bone pain from vertebral fractures in patients with neoplastic 
diseases such as MM, but so far, little is known about the 
eff ects of this procedure on subsequent PBSC mobilization, 
collection and transplant. 17 consecutive patients (9M, 8F, 
median age 63 yrs) with untreated, symptomatic MM and 
painful vertebral lesions underwent PV prior to proceed to 
the planned transplant program at our institution. 30 pro-
cedures were performed at C2-L5 levels, 58% of the patients 
were treated at a single level, a maximum of seven levels were 
treated in 1 patient. PBSC mobilization regimen consisted 
of cyclophosphamide + G-CSF in 14 patients and G-CSF + 
plerixafor in 3 patients; all the patients successfully mobilized 
PBSC; in a median of 1.8 pheresys, the median number of 
collected CD34+ cells was 10.8 x 106/kg. All the patients 
underwent autologous stem cell transplant; hematological re-
covery averaged 11 days both for PMN >500/mmc) and for 
platelets (>20000/mmc). In conclusion, PV is useful in MM 
patients with painful vertebral fractures as it allows rapid and 
durable achievement of pain control, without interfering with 
PBSC collection and transplant.
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P-92
Urine N-telopeptide across the Plasma Cell 
Dsycrasias
K. A. AUTIO,1 M. SHAH,2 S. M. DEVLIN,3 
H. HASSOUN,1 N. K. LENDVAI,1 H. J. LANDAU,1 
S. A. GIRALT,1 G. KOEHNE,1 D. J. CHUNG,1 
D. CHIMENTO,1 A. M. LESOKHIN1 
1Medical oncology, Memorial Sloan-Kettering Cancer Center, 
United States; 2Medical oncology, New York University Medical 
Center, United States; 3Biostatistics, New York University 
Medical Center, United States

Background: Multiple myeloma (MM) is characterized by 
lytic bone disease and abnormal bone resorption markers such 
as urinary N-telopeptide (uNTx). Whether abnormal uNTx 
occurs in earlier precursor states including MGUS and smol-
dering myeloma (SMM) is uncertain. 

Methods: Medical charts of patients (pts) with a plasma cell 
dyscrasia and uNTx value were reviewed for myeloma-related 
labs, lytic disease, clinical information including date of di-
agnosis, comorbidities, concurrent medications, and survival 
outcomes. MM pts were categorized based on whether they 
had received anti-myeloma therapy at the time of the uNTx 
value. Diff erences in uNTx between diagnostic groups were 
made using t-tests; linear regression controlled for additional 
clinical characteristics; log-rank tests were performed for sur-
vival analyses. 

Results: 402 pts (100 MGUS, 64 SMM, 238 MM) were in-
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cluded. Mean uNTx values diff ered between MGUS, SMM, 
and untreated MM (40.4 vs 34.4 vs 49.6, p=0.005). uNTx 
of treated MM pts were lower than those who had not yet 
begun treatment (p=0.02), even after adjusting for bisphos-
phonate use (p=0.01). Th ere were no diff erences in survival 
when either treated or untreated MM pts were stratifi ed by 
uNTx (p=0.54-0.70). uNTx did not diff er dependent on the 
presence of lytic disease in MM (p=0.66). 

Conclusions: Urinary NTx diff ers between MGUS, SMM, 
and untreated MM. Whether this abnormality in bone me-
tabolism is truly a refl ection of progressive underlying bone 
disease or could represent the development of myelomagen-
esis is unknown, but worthy of prospective investigation. 
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Section C: Clinical Studies 
(including Transplantation)

P-93
Higher Incidence of Injection Site Reaction 
after Subcutaneous Bortezomib on the Thigh 
Compared with the Abdomen
T. KAMIMURA,1 T. MIYAMOTO,2 N. YOKOTA,3 
Y. CHONG,1 Y. ITO,1 K. AKASHI2 
1Department of Hematology, Harasanshin Hospital, Japan; 
2Department of Medicine and Biosystemic Science, Graduate 
School of Medical Science, Kyushu University, Japan; 
3Department of Nursing, Harasanshin Hospital, Japan

Subcutaneous (sc) rather than intravenous administration 
of bortezomib (Bor) is becoming more common for treating 
multiple myeloma (MM) because scBor results in lower inci-
dence and severity of peripheral neuropathy and has equiva-
lent effi  cacy. Bor is an irritant cytotoxic agent when it leaks 
out; therefore, it is recommended that injections of scBor 
should be rotated among 8 diff erent sites on the abdomen 
and thigh. However, detailed information about injection 
site reactions (ISR) have not been suffi  ciently documented. 
We retrospectively analyzed the incidence and severity of ISR 
following scBor administration in 15 Japanese patients with 
MM. Grade 1 ISR occurred following 40 of 158 (25.3%) sc-
Bor injections in 10 patients, whereas grade 2 ISRs occurred 
following 7 injections (4.4%) in 5 patients. Five patients did 
not develop ISR. Of note, grade 2 ISR was documented in 
6 of 63 (9.5%) thigh injections but only in 1 of 95 (1.1%) 
abdominal injections. Th ese data show that grade 2 ISR were 
more common in the thigh compared with the abdomen pos-
sibly because the thigh contains lesser adipose tissue than the 
abdomen. Grade 2 ISRs resolved without any sequela within 
a median of 7 days. scBor administration on the abdomen in-
stead of the thigh should be considered, especially for emaci-
ated patients, because ISR rapidly resolves within the interval 
before the next injection even if it occurs.
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P-94
Melphalan 200 mg/m2 vs 140 mg/m2 as 
Conditioning Regimens for Autologous Stem 
Cell Transplantation in Multiple Myeloma
S. HASSAN,1 M. JULVE,2 J. MATTHEWS,3 
M. FARRELL,2 A. GUY,2 R. POPAT,2 M. SMITH,2 
H. OAKERVEE,2 J. GRIBBEN,3 J. CAVENAGH2 
1Barts Cancer Institute, Barts and the London School of 
Medicine, United Kingdom; 2Department of Haemato-
oncology, St Bartholomews Hospital, United Kingdom; 3Barts 
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Cancer Institute, Barts and the London School of Medicine, 
United Kingdom

Autologous stem cell transplantation (ASCT) in newly di-
agnosed myeloma increases progression-free survival (PFS) 
and overall survival(OS) compared with conventional chemo-
therapy. Melphalan 200 mg/m2(MEL200) is considered the 
standard conditioning regimen for patients aged <65 years. 
Th ere is limited published data on how to condition older pa-
tients or those with comorbidities. We performed a retrospec-
tive analysis of 199 ASCTs performed at St Bartholomews 
Hospital. 142 and 57 patients underwent MEL200 (median 
age 56) and MEL140 (median age 64) conditioning respec-
tively. Patients were dose reduced on account of renal impair-
ment, age >65 or the presence of comorbidities. Median PFS 
from ASCT was 21 months in the MEL200 group and 24 
months in the MEL140 group (p=0.49). Median OS from 
ASCT in all patients was 78 months with no diff erence be-
tween the MEL200 and MEL140 groups (p=0.53). Th ere was 
no signifi cant diff erence in transplant related mortality and 
no diff erence within each conditioning group when analysed 
by age (<65 vs >= 65 years); p=0.97 (MEL200) and p=0.91 
(MEL140). We conclude MEL140 ASCT in patients >65 
years, with renal impairment or with comorbidities is an ef-
fective consolidation strategy with near equivalence to con-
ditioning with MEL200. Th is suggests the need for a pro-
spective randomised trial comparing the two conditioning 
regimens.
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P-95
Phase II Study of Sequential High-dose Dexa 
and Response Adapted PAD or VAD Followed 
by ASCT for Newly Diagnosed MM
J. H. LEE,1 J. HONG,2 J. S. KIM,3 J. W. CHEONG,3 
C. SUH,4 K. KIM,5 Y. S. KIM,6 S. R. LEE,7 S. H. BAE,8 
Y. D. JOO,9 S. M. LEE,10 H. S. EOM,11 E. PARK,12 
S. S. YOON,13 I. KIM,13 J. Y. KWAK,14 C. K. MIN,15 
J. A. KIM,16 M. R. PARK,17 S. H. KIM,18 H. J. KANG,19 
M. K. KIM,20 H. KIM,21 Y. C. MUN,22 H. G. KIM,21 
M. H. LEE22 
1Hematology, Gachon University Gil Hospital, Korea; 
2Hematology, Gachon University Gil Hospital, Korea Republic 
of (South Korea); 3Department of Internal Medicine, Severance 
Hospital, Yonsei University College of Medicine, South Korea; 
4Department of Oncology, Asan Medical Center, University 
of Ulsan College of Medicine, South Korea; 5Department of 
Medicine, Samsung Medical Center, Sungkyunkwan University 
School of Medicine, South Korea; 6Department of Internal 
Medicine, Kosin University Gospel Hospital, South Korea; 
7Department of Internal Medicine, Korea University Medical 
Center, South Korea; 8Department of Internal Medicine, 
Catholic University of Daegu School of Medicine, South Korea; 

9Department of Internal Medicine, Haeundae Paik Hospital, 
Inje University College of Medicine, South Korea; 10Department 
of Internal Medicine, Busan Paik Hospital, Inje University 
College of Medicine, South Korea; 11Hematology-Oncology 
Clinic, National Cancer Center, South Korea; 12Department 
of Internal Medicine, Chung-Ang University Hospital, South 
Korea; 13Department of Internal Medicine, Seoul National 
University Hospital, South Korea; 14Department of Internal 
Medicine, Chonbuk National University Hospital, South Korea; 
15Department of Hematology, Seoul St. Mary's Hospital, The 
Catholic University of Korea, South Korea; 16Department of 
Internal Medicine, St. Vincent Hospital, The Catholic University 
of Korea, South Korea; 17Department of Internal Medicine, 
Wonkwang University School of Medicine, South Korea; 
18Department of Internal Medicine, Dong-A University College 
of Medicine, South Korea; 19Department of Internal Medicine, 
Korea Cancer Center Hospital, South Korea; 20Department of 
Internal Medicine, Yeungnam University College of Medicine, 
South Korea; 21Department of Internal Medicine, Ulsan 
University Hospital, University of Ulsan College of Medicine, 
South Korea; 22Department of Hematology-Oncology, Ewha 
Womans University School of Medicine, South Korea; 
23Department of Internal Medicine, Gyeongsang National 
University School of Medicine, South Korea; 24Department of 
Internal Medicine, Inha University College of Medicine, South 
Korea

Background: We evaluate the effi  cacy and safety of the brief 
course of high dose dexamethasone (HD) and the response 
adapted PAD (Bortezomib, Adriamycin, Dexamethasone) 
or VAD (Vincristine, Adriamycin, Dexamethasone) induc-
tion chemotherapy in the newly diagnosed younger patients 
with MM. Methods: Patients with newly diagnosed MM re-
ceived 2 cycles of HD followed by PAD or VAD according 
to the response to the HD. PAD 4 cycles were given to non-
responsders and VAD 2 cycles were given to who achieved 
more than PR to HD. Th e primary endpoint was CR + nCR 
rate after ASCT. Th is trial will be continued until total 210 
patients will be enrolled. Results: 155 patients (88 male) were 
enrolled. CR + PR rate was 53% after 2 cycles of HD. 61 
patients (53%) received subsequent VAD chemotherapy and 
54 patients (47%) received PAD. CR + PR rate after induc-
tion therapy was 83% (79% in VAD vs 89% in PAD). CR 
+ nCR rate after ASCT were 74% (74% in VAD vs 73% in 
PAD). Among 115 patients in whom VAD or PAD was actu-
ally performed, 1 year OS was 88.1%. (VAD 90.7% vs. PAD 
86.1% (P=0.105): median follow-up; 16.6 months). Conclu-
sion: PAD re-induction therapy after failure of initial steroid 
induction treatment might overcome the inferior results in 
the high risk MM patients. Almost half of the patients who 
responded to HD can be saved of novel agents during induc-
tion treatment, and PAD can successfully rescue the other 
half who are not sensitive to HD. Th erefore, initial steroid 
response adapted strategy might be the more cost-eff ective ap-
proach in the newly diagnosed ASCT eligible MM patients.
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P-96
A Comparison of Next-generation Sequencing 
and ASO-qPCR for Minimal Residual Disease 
(MRD) Detection in Multiple Myeloma
H. TAKAMATSU,1 M. FAHAM,2 L. WENG,2 
J. ZHENG,2 M. MOORHEAD,2 F. PEPIN,2 
R. MURATA,3 Y. TERASAKI,4 T. YOSHIDA,5 
S. NAKAO6 
1Department of Hematology, Kanazawa University Graduate 
School of Medical Science, Japan; 2Sequenta, Inc., United 
States; 3Internal Medicine, NTT WEST Kanazawa Hospital, 
Japan; 4Division of Internal Medicine, Toyama City Hospital, 
Japan; 5Toyama Red Cross Blood Center, Japan; 6Cellular 
Transplantation Biology, Kanazawa University Graduate School 
of Medical Science, Japan

Background: Although molecular CR in multiple myeloma 
(MM) can be assessed by ASO-PCR, this technique requires 
preparation of clonotype-specifi c primers for each individual 
which is both laborious and time-consuming. Th e usage of 
the LymphoSIGHTTM method, a next-generation sequencing 
(NGS)-based platform, may overcome these challenges and 
further increase sensitivity and specifi city. Th erefore, we com-
pared the LymphoSIGHTTM approach with ASO-qPCR for 
MRD detection in autografts in the ASCT setting. Patients 
and Methods: Seventeen Japanese patients with newly diag-
nosed MM who received various induction regimens prior to 
ASCT were retrospectively analyzed. All patients had achieved 
a PR or CR after ASCT. BM slides from 13 MM patients and 
fresh BM cells from 4 MM patients at diagnosis as well as au-
tografts were obtained for DNA extraction. Results: MRD in 
autografts was detected in 6 of 17 (35%) by ASO-qPCR and 
13 of 17 (76%) by NGS (Fig. 1A). When MRD was assessed 
by NGS, 6 MRD (+) cases received post-ASCT therapy while 
4 MRD (-) cases and 7 MRD (+) cases were followed with-
out post-ASCT therapy. Th e MRD (-) cases tended to show a 
better PFS than the MRD (+) cases with post-ASCT therapy 
(P = 0.26) and those without post-ASCT therapy (P = 0.09) 
(Fig. 1B) although OS rates were comparable among the three 
groups. Th ere was no diff erence in PFS between MRD (-) and 

MRD (+) cases when MRD was assessed by ASO-qPCR (P = 
0.6). Conclusions: MRD-negativity in autografts revealed by 
NGS may be more closely associated with durable remission 
of MM than that revealed by ASO-qPCR.
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P-97
Bendamustine and Prednisone in Combination 
with Bortezomib in Patients with Relapsed/
Refractory Multiple Myeloma
W. POENISCH,1 M. BOURGEOIS,1 B. MOLL,1 
S. HEYN,1 R. ROHRBERG,2 H. J. HURTZ,2 
M. SCHMALFELD,2 T. EDELMANN,3 
U. SCHOENFELDER,4 R. KRAHL,1 D. NIEDERWIESER1 
1Department of Hematology/Oncology, University of Leipzig, 
Germany; 2Hematology Practice, Halle, Germany; 3Hematology 
Practice, Schkeuditz, Germany; 4Depatment of Hematology, 
Diakonissenkrankenhaus Leipzig, Germany

Introduction: Bortezomib (Velcade) is a proteasome inhibi-
tor that has shown important clinical effi  cacy either as a single 
agent or in combination with other cytostatic agents in multi-
ple myeloma (MM). In the present protocol, bortezomib was 
combined with other active substances like bendamustine and 
prednisone (BPV), in order to assess the effi  cacy and toxicity 
of the combination therapy in patients with relapsed or re-
fractory MM. Methods: Between January 2005 and Decem-
ber 2011, 78 patients with relapsed or refractory MM were 
treated with bendamustine 60 (-120) mg/m2 on day 1 and 2, 
bortezomib 1.3 mg/m2 on day 1, 4, 8 and 11, and prednisone 
100 mg on day 1, 2, 4, 8 and 11. 33 patients had pre-existing 
severe thrombocytopenia and/or neutropenia. Results: A me-
dian number of two (range 1-7) BPV cycles were given to the 
patients. Th e majority of the patients (n = 54) responded after 
at least one cycle of chemotherapy with 3 CR, 10 nCR, 10 
VGPR, and 31 PR. Median PFS and OS for patients without 
severe hematological toxicities due to previous treatments (n 
= 45) were 11 months and 50 months, respectively. Outcome 
for these patients was signifi cantly better than that for patients 
with severe hematological toxicities (n = 33) with a PFS, and 
OS of 3 months (p < 0.05) and 5 months (p < 0.001), re-
spectively. Th e regimen was well-tolerated in patients without 
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severe hematological toxicities due to previous treatments. 
Summary: Th ese results indicate that the combination of 
bortezomib, bendamustine and prednisone is well tolerated in 
patients with relapsed or refractory MM
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P-98
Treatment of Newly Diagnosed Multiple 
Myeloma with Advanced Renal Failure Using 
Bortezomib, Bendamustine and Prednisone
W. POENISCH,1 M. ANDREA,1 
D. HAMMERSCHMIDT,2 U. KREIBICH,3 
A. SCHWARZER,4 T. ZEHRFELD,5 
C. WINKELMANN,6 S. PETROS,1 A. BACHMANN,1 
T. LINDNER,1 D. NIEDERWIESER1 
1Department of Hematology/Oncology, University of 
Leipzig, Germany; 2Department of Hematology/Oncology, 
Vogtlandklinikum Plauen, Germany; 3Department of 
Hematology/Oncology, Heinrich Braun Hospital Zwickau, 
Germany; 4Hematology Practice, Leipzig-Doesen, Germany; 
5Department of Hematology/Oncology, Hospital Johann 
Kentmann Torgau, Germany; 6Department of Hematology/
Oncology, Paul Gerhardt Stift Wittenberg, Germany

Purpose: Renal failure is a frequent complication of mul-
tiple myeloma (MM) and, if present at diagnosis, a consider-
able risk factor for outcome. Treatment with chemotherapy 
and/or new agents may result in recovery of renal function 
in up to 50% of patients. Th e window of opportunity to re-
verse renal impairment is however rather small, making an 
immediate and highly active treatment strategy mandatory. 
Bortezomib as well as bendamustine have been demonstrated 
to be potent drugs in the treatment of MM. Methods: A total 
of 18 patients with newly diagnosed/untreated MM and renal 
insuffi  ciency (GFR <35 ml/min) were treated with benda-
mustine, prednisone and bortezomib (BPV). Results: Th e 
majority of them (n=15; 83%) responded after at least one 
cycle of chemotherapy with three sCR, fi ve nCR, fi ve VGPR, 
and two PR. With a median follow up of 17 months, PFS at 
18 months was 57% and OS was 61%. Th e myeloma protein 
decreased rapidly, reaching the best response after the fi rst 
cycle in four and after the second cycle in additional seven 
patients. 13 patients (72%) improved their renal function af-
ter treatment. Conclusion: Th e combination of bortezomib, 
bendamustine and prednisone is an eff ective and well toler-
ated treatment protocol in patients with newly diagnosed/ 
untreated MM and light chain induced severe renal failure. 
Th e haematological and renal response was very rapid and oc-
curred within six weeks in the majority of patients. Th e high 
effi  cacy and the favourable toxicity profi le of BPV therapy 
warrant further evaluation in clinical trials.
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P-99
Successful Stem Cell Mobilization and 
Autologous SCT after Bendamustine 
Pretreatment in Patients with Multiple Myeloma
W. POENISCH,1 J. WIESLER,1 S. LEIBLEIN,1 
E. EDEL,1 H. K. AL ALI,1 V. VUCINIC,1 
U. HEGENBART,2 C. HEISS,2 D. NIEDERWIESER,1 
H. GOLDSCHMIDT2 
1Department of Hematology/Oncology, University of Leipzig, 
Germany; 2Department of Hematology/Oncology University of 
Heidelberg Germany

Bendamustine is a bifunctional alkylating agent with 
promising activity in lymphoid malignancies and multiple 
myeloma. Unfortunately, the previous development of this 
agent did not provide suffi  cient information on stem cell tox-
icity and mobilization of stem cells for autologous SCT after 
Bendamustine therapy. A retrospective analysis of periph-
eral blood stem cell mobilization and autologous SCT was 
performed in 63 patients with multiple myeloma who had 
received Bendamustine pretreatment at the University Hospi-
tals Leipzig and Heidelberg. Th e cumulative dosis of Benda-
mustine per patient was median 960 (range 120 - 2400) mg/
qm. Th e mobilization regimen consisted of Cyclophospha-
mide 4g/qm (n=41) or 7g/qm (n=4) and G-CSF (2x5ug/kg). 
Alternative regimens such as CAD and others were also used 
in the remaining patients. Stem cell mobilization and harvest 
was successful in 60 of the 63 patients. In 19 of 60 patients 
a single apharesis was suffi  cient to reach the target. Th e me-
dian number of aphareses was two (range 1-7) and the median 
CD34+ cell-count/kg was 5.9 (range 1.7-20.4) x106. Infor-
mation on autologous SCT is available from all 60 patients 
with successful harvest. Engraftment was successful in 59 of 
60 patients. Th e median time to leucocytes count >1×Gpt/l 
was reached after 12 days and the time to platelet count of 
>50×Gpt/l was 14 days. 54 patients responded after the au-
tologous SCT with 6 CR, 4 nCR, 12 VGPR, and 32 PR. In 
conclusion, the stem cell mobilization and autologous SCT 
is feasible in multiple myeloma patients who have received 
Bendamustine pretreatment.
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P-100
Revlimid, Bendamustine and Prednisolone in 
Relapsed/Refractory Multiple Myeloma: Results 
of a Phase I Study; OSHO #077
W. POENISCH,1 S. HEYN,1 J. BECK,1 M. MOHREN,2 
T. LANGE,1 M. SCHMALFELD,3 T. ZEHRFELD,4 
A. SCHWARZER,5 C. WINKELMANN,6 N. JAEKEL,1 
D. NIEDERWIESER1 
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1Department of Hematology/Oncology, University of Leipzig, 
Germany; 2Department of Hematology/Oncology, Johanniter 
Krankenhaus Stendal, Germany; 3Hematology Practice, Halle, 
Germany; 4Department of Hematology/Oncology, Hospital 
Johann Kentmann Torgau, Germany; 5Hematology Practice, 
Leipzig-Doesen, Germany; 6Department of Hematology/
Oncology, Paul Gerhardt Stift Wittenberg, Germany

Purpose: While the role of lenalidomide monotherapy in 
the treatment of relapsed/refractory patients with multiple 
myeloma (MM) is well established, combination therapies 
with lenalidomide are still under investigation. In the cur-
rent dose fi nding study, a combination therapy of lenalino-
mide (Revlimid), bendamustine and prednisolone (RBP) was 
tested in patients with advanced MM. Methods: Th e fi rst 
cohort of patients received a starting dose of 10 mg/d d1-
21 lenalidomide, 60 mg/qm/d d1-2 bendamustine and 100 
mg/d d1-4 prednisolone. Escalation steps in cohorts of three 
(-six) patients increased the dose of lenalidomide to 15, 20 
and 25 mg and after reaching 25 mg/d lenalidomide to in-
crease bendamustine to 75 mg/qm. Results: 21 patients (3 at 
each of the fi rst three dose levels and 6 at each of the last two 
dose levels) were enrolled in this phase I study and all com-
pleted at least 2 cycles. Two patients developed dose-limiting 
hematoxicity: one patient at 25 mg/d lenalidomide combined 
with 60 mg/qm bendamustine and one patient at the high-
est dose level (25 mg/d lenalidomide in combination with 75 
mg/qm bendamustine). Th e maximum tolerable dose was not 
reached. Sixteen patients (76%) responded after at least two 
cycles of RBP with 1 sCR, 1 nCR, 5 VGPR and 9 PR. After 
a median observation time of 16 months, PFS at 18 months 
was 48% and OS was 64%. Conclusions: RBP with a dose of 
25 mg lenalidomide d 1-21 and 75 mg/qm bendamustine d 
1-2 is well tolerated in patients with relapsed/refractory MM.
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P-101
Pre-transplant Treatment Goal in Multiple 
Myeloma
T. FIRATLI TUGLULAR,1 T. TOPTAS,2 
I. KAYGUSUZ-ATAGUNDUZ,1 C. ADIGUZEL1 
1Department of Hematology, Marmara University Hospital, 
Turkey; 2Department of Hematology, Van Territorial Training 
and Research Hospital, Van, Turkey

Background: Th ere are several prospective and retrospective 
studies exploring the impact of pre-transplant response sta-
tus on disease outcomes in patients with multiple myeloma 
(MM). While a half claims that it has a prognostic impact on 
myeloma endpoints, others found no association. We aimed 
to investigate the impact of pre-transplant response depth on 
MM outcomes. Methods: We retrospectively analyzed the data 
of a total of 56 patients with MM who underwent autologous 

stem cell transplantation (ASCT) between 2000 and 2010. 
Primary endpoint was time to progression (TTP). Secondary 
endpoints were progression-free survival (PFS), time-to-next-
treatment (TNT), and overall survival (OS). Results: Time-
to-transplantation, median follow-up, and treatment-related 
mortality were 12 (6-36) months, 32 months, and 3.6%, re-
spectively. Median PFS, TTP, TNT, and OS were 25, 32, 47, 
and 84 months respectively. 5- and 10-year OS were 60.9%, 
and 26.6%. Pre-ASCT response >partial response (PR) was 
41.9%. Proportion of post-ASCT response >PR estimated 
to be 75.8%. Th ere were no signifi cant diff erences between 
patients with a pre-ASCT response >PR and partial response 
(PR) in terms of PFS (median 33 vs 24 months, p= 0.3), TTP 
(not reached vs 25 months, p= 0.2), TNT (not reached vs 33 
months, p= 0.09), and OS (not reached vs 71 months, p= 0.8) 
(Figure 1). Conclusion: Patients with MM who achieve PR or 
>PR before ASCT have similar disease outcomes. Since only 
30% of patients will have a >PR with novel agents, at least PR 
is a reasonable pre-ASCT treatment goal.
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P-102
Lenalidomide in Combination with Low-dose 
Dexamethasone in Relapse/Refractory Multiple 
Myeloma: a Retrospective Study
T. FIRATLI TUGLULAR,1 A. ESER,1 T. TOPTAS,2 
I. KAYGUSUZ-ATAGUNDUZ,1 C. ADIGUZEL1 
1Department of Hematology, Marmara University Hospital, 
Turkey; 2Department of Hematology, Van Territorial Training 
and Research Hospital, Van, Turkey

Background: Two randomized controlled trials, MM009 
and MM010, demonstrated that lenalidomide in combina-
tion with dexamethasone was superior to placebo plus dexa-
methasone in relapse/refractory multiple myeloma (rrMM). 
We aimed to investigate the effi  cacy and safety profi le of this 
combination in rrMM in a small-sized post-marketing analy-
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sis. Material and methods: Primary end-point was overall re-
sponse rate (ORR); secondary end-points included progres-
sion-free survival (PFS) and overall survival (OS). Treatment 
(Rd) consisted of lenalidomide (25 mg on days 1 to 21) and 
dexamethasone (40 mg on days 1, 8, 15, 22) in repeating 
4-week cycles. Dose modifi cations were implemented accord-
ingly, if needed. Results: A total of 28 (19 male) patients were 
included into the study. Median age was 65 (range: 44-86) 
years. Only four patients were older than 75 years of age. 
Median number of prior therapies was 3 (3-6). Proportions 
of patients with prior thalidomide use, autologous hemato-
poietic stem cell transplantation (ASCT), and plasmocytoma 
were 39%, 39%, and 21%, respectively. ORR and complete 
response rates were 75% and 43%, respectively. Older age, 
prior thalidomide use, ASCT and plasmocytoma did not have 
an impact on response rates. Median follow-up, PFS, and OS 
were 7 (2-35), 17 (6-not reached), and 18 (13-not reached) 
months (Figure 1). Grade III-IV adverse events included neu-
tropenia (21%), anemia (28%), thrombocytopenia (28%), 
deep vein thrombosis (3%), infections (18%), and fatigue 
(7%). Conclusion: Rd is highly active in patients with rrMM.
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P-103
Salvage Autologous Stem Cell Transplantation 
for Multiple Myeloma Relapsing after Up-front 
Autologous Transplantation
H. W. AUNER,1 R. SZYDLO,2 A. RONE,3 C. GILES,3 
A. CHAIDOS,3 E. KANFER,3 D. MACDONALD,3 
D. MILOJKOVIC,3 D. MARIN,2 J. PAVLU,3 
J. APPELEY,2 A. RAHEMTULLA3 
1Centre for Haematology, Imperial College London, United 
Kingdom; 2Centre for Haematology, Imperial College London, 
United Kingdom; 3Imperial College Healthcare NHS Trust, 
London, United Kingdom

Limited data are available regarding the value of salvage 
therapy with a second AHCT (AHCT2) in multiple myelo-
ma (MM) patients who relapse/progress after AHCT1. We 
analysed MM patients who underwent salvage AHCT2 at our 
institution between 1994 and 2011. Th e patient population 
is derived from a multi-ethnic community of approximately 
two million in an equal-access healthcare system. A total of 
404 MM patients underwent AHCT1. Of those, 83 patients 
received AHCT2 for relapse/progression following AHCT1. 

Median time to progression after AHCT1 for patients who re-
ceived AHCT2 was 21.5 months (range, 3-86). Median inter-
val between AHCT1 and AHCT2 was 35.4 months (95%CI: 
9-93). Median age at AHCT2 was 60.9 years (range, 32-73). 
Most patients who underwent AHCT2 (77%) had received 
treatment with novel agents between AHCT1 and AHCT2, 
and 28% of patients were from ethnic minority groups. Me-
dian overall survival (OS) from AHCT2 was 31.5 months 
(95%CI: 22 - 41). In multivariate analysis, only disease status 
(at least PR) at AHCT2 was associated with better OS. Th e 
3-year OS rates from AHCT2 for patients receiving AHCT2 
in VGPR/CR and PR were 85.9% (95%CI: 61-96) and 
51.3% (95%CI: 34-68), respectively. Median progression-free 
survival (PFS) from AHCT2 was 15.5 months (95%CI: 11-
20). In multivariate analysis, disease status (at least PR) and 
time to progression after AHCT1 of at least 21.5months were 
associated with better PFS. In summary, salvage AHCT2 is 
an eff ective treatment option in patients with chemosensitive 
relapse/progression and prolonged remission after AHCT1.

208

P-104
The Ideal Dose Setting and the Possibility of 
Therapeutic Drug Management of Lenalidomide 
in Multiple Myeloma
S. SHIDA,1 N. TAKAHASHI,1 M. MIURA,2 T. NIIOKA,2 
M. MATUMOTO,3 M. HAGIHARA,4 M. MOTEGI,5 
M. KUME,6 J. KUROKI,7 A. KITABAYASHI,8 
Y. HATANO,9 A. WATANABE,1 N. FUJISHIMA,1 
Y. KAMEOKA,1 H. TAGAWA,1 M. HIROKAWA,1 
K. SAWADA1 
1Hematology, Nephrology and Rheumatology, Akita University 
Graduate School of Medicine, Japan; 2Pharmacy, Akita 
University Hospital; 3Nishi-Gunma Hospital; 4Eiju General 
Hospital; 5Senboku Kumiai General Hospital; 6Hiraka Kumiai 
General Hospital; 7Yuri Kumiai General Hospital; 8Akita Kumiai 
General Hospital; 9Yamamoto Kumiai General Hospital

Introduction: Although the initial Lenalidomide (LEN) 
dose can determined on the basis of renal function and pe-
ripheral blood cell counts, dose adjustments, particularly after 
drug administration, were necessary in some cases because of 
interindividual diff erences in pharmacokinetics. We aimed to 
develop an equation for the predicted total area under the ob-
served plasma concentration-time curve (AUC) of LEN and 
to set the ideal LEN dose in patients with myelomas by using 
only 2 sampling points. Methods: Plasma concentrations of 
LEN from samples obtained after oral administration were 
analyzed using HPLC. Results: Th e plasma concentrations of 
LEN at 2 and 4 h after its administration were highly corre-
lated with the AUC0-24 value for LEN. In patients for whom 
the drug was discontinued or administered at a lower dose 
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because of the development of hematologic toxicity in a sub-
sequent course of therapy, the measured AUC0-24 values were 
signifi cantly higher than the corresponding values in patients 
who continued to receive LEN. Moreover, the results of ROC 
analysis showed that the ideal AUC0-24 of LEN could be set 
to avoid hematological toxicity. Conclusion: Th e predicted 
AUC0-24 value might be a new indicator for the management 
of LEN therapy. It is possible to adjust the ideal dose by us-
ing the equation for AUC0-24 with the C2h and C4h values in 
a test before LEN therapy is actually initiated. Th erapeutic 
drug management of LEN can be performed by establishing 
the minimum eff ective concentration and the maximum toxic 
concentration in a large prospective study in the future.

209

P-105
Bortezomib Based Chemotherapy Combined 
HDT/ASCT could Improve IgD Multiple Myeloma 
Outcome
Y. R. ZHANG,1 Y. XU,2 G. AN,2 S. DENG,2 Y. WANG,2 
W. SUI,2 L. XING,2 L. QIU2 
1Chinese Academy of Medical Sciences and Peking Union of 
Medical College, China; 2Institute of Hematology and Blood 
Diseases HosPital,CAMS&PUMC,Tianjin,China

Bakeground: To investigate the treatment response, sur-
vival of patients with IgD MM. Method: we have retrospec-
tively analyzed 17 patients diagnosed with IgD MM over 17 
years．Result: When compared with other type MM, we 
found that IgD MM was marked by higher level of serum 
ALP, LDH, and C4 . Six patients were treated with regimen 
containing bortezomib(Btz) and four of them underwent 
HDT/ASCT at CR. Another eleven patients were treated 
with conventional chemotherapy, and one received allo-SCT. 
After initial chemotherapy, nine (52.9%)CR, one (5.9%)
VGPR, and four(23.6%) PR. Th e ORR was 82.4%. In Btz 
group, 100% patients achieved CR ,compared with that of 
27.3% in patients treated with conventional chemotherapy(P 
=0.009). Date cut-off  was Oct.20, 2012, a median follow 
up of 23 months. Th e median OS and PFS were 37.0 and 
12months. we excluded the allo-SCT pts for survival analysis 
below. Th e median OS for the HDT/ASCT patients has not 
yet been reached and the chemotherapy(CT) patients was 27 
months. Patients who received ASCT had a median PFS of 28 
months signifi cantly longer than that of patients prescribed 
only CT(6 months,P = 0.049) .In addition, compared with 
the Btz group, the patients prescribed other chemotherapy 
had a trend towards poorer median OS (not reach versus 
46.7 months) and shorter median PFS (8 versus 28 months).
Conclusion: IgD MM was a rare and invasive MM. Although 
there was a good treatment response, the IgD MM patients 
easily progressed and die with short OS . Bortezomib and 

HDT/ASCT could further deepen remission degree , prolong 
survival.
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P-106
Reduced-dosage of CyBorD Retains High 
Response Rate with Less Toxicities in Elderly 
Patients with Multiple Myeloma
H. YAGI,1 R. FUJIWARA,1 K. SANO,1 M. FUJITA,1 
T. IIZUKA,1 K. YAMAZAKI,1 H. HANAMOTO,1 
K. TSUBAKI1 
1Department of Hematology, Nara Hospital Kinki University 
School of Medicine, Japan

Background: Once-weekly bortezomib induction therapy 
with CyBorD (modifi ed-CyBorD) has shown less toxicity 
with high response rate equal to original regimen. However, 
more than half of the patients developed bortezomib induced 
PN (BiPN). Here, we introduced the reduced-dosage of Cy-
BorD regimen (reduced-CyBorD) in the transplant ineligible 
patients with MM. Methods: Th e protocol consisted of bort-
ezomib given intravenously at a dose of 1.3 mg/m2 once a 
week on days 1, 8, 15, cyclophosphamide orally at a dose of 
50 mg daily on days 1-21, and dexamethasone orally or in-
travenously at a dose of 20 mg daily on days 1,2,8,9,15,16 in 
4-week cycles. Total of 32 pts, including 20 newly diagnosed 
and 12 refractory, were enrolled and evaluated its effi  cacy and 
safety. Results: Th e median age was 72 y.o. (62-88). 21 pts 
were more than 70 y.o. (66%). According ISS, 4 pts were clas-
sifi ed in stage I, 10 were in II, and 18 were in III. Th e over-
all response was 90.6 % with 43.8 % of CR/nCR (6 CR, 8 
nCR, 7 VGPR and 8 PR). Hematological adverse events were 
anemia (G1/2 n=7), neutropenia (G1/2 n=10, G3/4 n=2), 
lymphocytopenia (G1/2 n=10, G3/4 n=4), thrombocytope-
nia (G1/2 n=1, G3/4 n=3). Non-hematological adverse events 
were pneumonia (G2 n=2, G3 n=2), VZV infection (G1/2 
n=5), cerebral infarction (G2 n=1). Importantly, only 6 pts 
(18.8%) developed grade 1 PN, and no patient reduced or 
discontinued bortezomib due to PN. Conclusions: Our re-
sults suggested that reduced-CyBorD might be safe and eff ec-
tive approach to the transplant ineligible patients, especially 
elderly frail patients with MM.
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P-107
Once-weekly Bortezomib with Low-dosage 
Thalidomide and Dexamethasone might be 
Promising Therapy for Multiple Myeloma
H. YAGI,1 R. FUJIWARA,1 K. SANO,1 M. FUJITA,1 
T. IIZUKA,1 K. YAMAZAKI,1 H. HANAMOTO,1 
K. TSUBAKI1 

001_260_本文.indd   94 13/03/04   17:38



Abstracts

S9514th International Myeloma Workshop, April 3rd to 7th

1Department of Hematology, Nara Hospital Kinki University 
School of Medicine, Japan

Introduction: Th ree-drugs combinations, including one 
novel agent, were well known to be superior to VAD or MP 
as part of induction regimen in for the patients with multiple 
myeloma (MM). Recently, the most promising results with 
a triplet combination consisting of bortezomib, thalidomide 
and dexamethasone (VTD) were reported overseas. However, 
twice a week of bortezomib with thalidomide might be as-
sociated with the high risk of developing severe peripheral 
neuropathy (PN), resulting in discontinuation of further 
treatment. Here, we introduced once-weekly schedule of 
bortezomib combined with very low-dosage of thalidomide 
and dexamethasone for less toxicity. Methods: Th e protocol 
consisted of bortezomib given intravenously once a week at 
a dose of 1.3 mg/m2 on days 1, 8, 15, thalidomide orally at a 
dose of 50 mg daily on days 1-21, and dexamethasone intra-
venously at a dose of 20 mg daily on days 1, 8, 15 in 4-week 
cycles. Results: Total of 8 patients were enrolled in this study 
and evaluated its effi  cacy and safety. Th e median age was 68 
years. 4 were female. 4 were previously untreated patients. Ac-
cording ISS, 4 patients were classifi ed in stage I, 2 were in II, 
and 2 were in III. Result: 7 out of 8 patients (87.5%) achieved 
objective response (1 CR, 2 nCR, 1 VGPR, 3 PR, and 1 SD). 
Neither hematological nor non-hematological grade 4 adverse 
events were observed. 2 patients developed PN, and one had 
to discontinue because of G3 PN. No thrombotic event was 
observed. Conclusion: Reduced-VTD was eff ective and well 
tolerated as induction therapy for MM patients.
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P-108
Lenalidomide in the Treatment of First Relapsed 
Multiple Myeloma Patients with Severe Renal 
Impairment
F. R. GOMES
Department of Oncology, Hospital Fernando Fonseca, EPE, 
Amadora, Portugal

INTRODUCTION Patients with multiple myeloma 
(MM) and severe renal impairment ((S)RI) had a short sur-
vival and they were excluded from most of the trials. In these 
patients the use of Lenalidomide (Len) is based in pharma-
cokinetics models and they experienced an increased toxic-
ity. METHODS Retrospective unicentric study (Oct08 to 
Dec12). Analysis of the outcome of seven consecutive pa-
tients, in fi rst RMM and SRI (Cr Cl<30 ml/min). Th e treat-
ment was LenDex: low doses of Dex and Len doses 25mg/d to 
5mg qod. We evaluated the effi  cacy (response rate (RR) and 
response duration (RD) and the relevant toxicities. Median 
follow-up was 22,3m. RESULTS RR was 71% (5/7) and the 

two pts with progressive disease had prior exposure to thalido-
mide. Median RD was 21m and in 57% (4/7) the response 
was long than 2 years. 43% had renal improvement but 2 
pts persisted in dialysis. No treatment interruption occurred. 
In long responders a continuous dose adjusted was required 
mainly because of mielo/neurotoxicity and the Dex dose was 
reduced until 16mg/cycle. Th ere was no critical infection or 
second primary tumors. CONCLUSIONS Cr Cl<60 ml/
min is a cut-off  for Len reduction. After initial therapy with 
dose-adjusted we should tried a continuous process of dose-
adapted to the individual tolerance, even without additional 
RI. LenDex dosing adjusted according to Cr Cl does not 
negatively impact in response or in the rate of side eff ects; it 
achieves a potential for reversal RI and it´s able to induce 
long duration response. LenDex is an eff ective regimen for 
fi rst RMM complicated by SRI.
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P-109
Comparison Traditional Regimen and 8Gy Total 
Marrow Irradiation plus 140mg/m2 Melphalan in 
Multiple Myeloma
S. C. LIN,1 C. S. HSICH2 
1Department of internal Medicine, Far Eastern Memorial 
Hospital, Taiwan; 2Dept of Radiation Oncology

Purpose: Autologus stem cell transplantation with con-
ditioning regimens of 200mg/m2 melphalan has become a 
common treatment for myeloma. Th e objective of this retro-
spective study was to compare the conventional conditioning 
regimen with 8Gy total marrow irradiation (helical tomo-
therapy, TMI) plus 140mg/m2 melphalan in newly diagnosed 
symptomatic myeloma patients. Patients and Methods: We 
enrolled 9 consecutive myeloma patients with auto-SCT in 
Far Eastern Memorial hospital (diagnose between 2007 and 
2010). Th e patients received 3 cycles of vincristine-adriamy-
cin-dexamethasone (VAD) as induction chemotherapy and if 
patients get partial response, peripheral blood stem cell were 
collected. In arm A, 6 patients received the common condi-
tioning regimens of 200mg/m2 melphalan. In arm B, 3 pa-
tients received the new regimen of 8Gy TMI plus 140mg/m2 
melphalan. All the patients received thalidomide for mainte-
nance therapy after stem cell transplantation. Results: Base-
line characteristics and disease response to VAD and auto-
SCT were identical in the 2 arms. In arm B, the neutropenic 
duration was signifi cantly longer. However, hematologic re-
covery (except neutrophil), transfusion requirement, median 
duration of hospitalization and the dose of G-CSF was similar 
in the 2 arms. Th e median duration of overall survival and 
event-free survival were similar in the 2 arms. Conclusion: 
We conclude that 8Gy Total marrow irradiation (helical to-
motherapy) plus 140mg/m2 melphalan is a toxic manageable 
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and at least as eff ective conditioning regimen when compared 
with 200mg/m2 melphalan.
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P-110
Combination Therapy with Novel Agents and 
Stem Cell Transplantation Improve Survival of 
MM Patients Aged 65-70 Years
S. OZAKI,1 T. HARADA,2 T. SAITOH,3 
C. SHIMAZAKI,4 M. ITAGAKI,5 H. ASAOKU,5 
Y. KURODA,6 T. CHOU,7 Y. YOSHIKI,8 K. SUZUKI,8 
H. MURAKAMI,3 K. HAYASHI,3 A. PALUMBO,9 
K. SHIMIZU10 
1Department of Hematology, Tokushima Prefectural Central 
Hospital, Japan; 2Department of Medicine and Bioregulatory 
Sciences, Graduate School of Medical Sciences, University 
of Tokushima, Tokushima, Japan; 3Graduate School of Health 
Sciences, Gunma University, Gunma, Japan; 4Department of 
Hematology, Social Insurance Kyoto Hospital, Kyoto, Japan; 
5Department of Hematology, Hiroshima Red Cross Hospital, 
Hiroshima, Japan; 6Department of Hematology, Hiroshima 
University Hospital, Hiroshima, Japan; 7Department of 
Medicine, Niigata Cancer Center Hospital, Niigata, Japan; 
8Department of Hematology, Japanese Red Cross Medical 
Center, Tokyo, Japan; 9Department of Hematology, University 
of Torino, Torino, Italy; 10Department of Multimodal Therapy for 
Multiple Myeloma, School of Dentistry, Aichi Gakuin University, 
Aichi, Japan

Novel agents (NA) such as thalidomide, lenalidomide, and 
bortezomib have dramatically changed the treatment para-
digm of multiple myeloma (MM). However, it is not clear 
whether these agents improve outcomes of elderly patients 
undergoing autologous stem cell transplantation (SCT). We 
retrospectively analyzed the outcome of 318 patients aged 65-
70 years. As initial therapy, 192 patients were treated with 
conventional chemotherapy (CC), 88 with NA-containing 

regimens, 21 with CC plus SCT, and the remaining 17 with 
NA plus SCT. Th e median progression-free survival (PFS) for 
these cohorts was 19.1, 24.5, 26.8, and 35.2 months, respec-
tively. PFS was signifi cantly improved in the NA-containing 
regimen group (p=0.006) as well as in the NA plus SCT 
group (p=0.032) compared with that of the CC group. Th e 
5-year overall survival (OS) was 40%, 62%, 63%, and 87%, 
respectively, and OS was signifi cantly improved in the NA-
containing regimen group (p=0.001), the CC plus SCT group 
(p=0.02), and in the NA plus SCT group (p=0.02) compared 
with that of the CC group. In a multivariate analysis using a 
stepwise selection model, IgG and IgA type (p=0.013), nor-
mal serum albumin (p<0.0003), ISS 1-2 (p=0.004), and the 
use of NA (p<0.003) were independent prognostic factors sig-
nifi cantly associated with extended OS. Th ese results indicate 
that induction therapy with NA has a major impact on OS 
prolongation comparable to that of SCT and that combina-
tion with NA and SCT has further improved outcome in this 
subgroup of patients with MM.
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Secondary MGUS is Frequently Associated with 
Superior Survival and High Depth of Response 
in Multiple Myeloma
G. AN,1 Y. XU,1 D. ZOU,1 F. LI,1 G. ZHU,1 J. WANG,1 
W. SUI,1 S. DENG,1 M. HAO,1 L. QIU1 
1Lymphoma & Myeloma Center, Institute of Hematology and 
Blood Disease Hospital, CAMS and PUMC, China

Secondary MGUS is a special phenomenon during the 
treatment of multiple myeloma (MM). Th e incidence, clini-
cal features, cytogenetic characteristics and prognostic value 
of secondary MGUS remain undefi ned. We explored the 
prevalence, clinical characteristics and prognostic signifi cance 
of secondary MGUS in 438 consecutive cases of patients with 
myeloma. Secondary MGUS was more common in patients 
with myeloma who had undergone SCT than in those who 
had not (17 [29.8%] of 57 patients versus 5 [1.4%] of 352, 
respectively; P＜.001). For the cohort as a whole, despite its 
low incidence, secondary MGUS predicted for signifi cantly 
prolonged survival. Median PFS was not reached in patients 
with secondary MGUS (n=22) versus 24.0 months (95% 
CI: 20.2-27.8) in the rest of the cohort (P=0.001). Patients 
with MGUS also had a much longer OS, and median OS 
of this group was not reached compared with 34.5 months 
(95% CI: 28.1-40.9) in patients without secondary MGUS 
(p=0.001). In multivariate Cox regression model, the pres-
ence of secondary MGUS retained independent prognostic 
value of OS (HR 0.108 [95% CI 0.015-0.777], p=0.027) and 
PFS (HR 0.242 [95% CI 0.077-0.763], p=0.015). However, 
when analysis was restricted to patients undergoing stem cell 
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transplantation, no statistical diff erence in PFS and OS was 
found between patients with and without secondary MGUS. 
Secondary MGUS is frequently observed in MM patients af-
ter transplantation and confers a more favorable prognosis.
Th e favorable survival could be explained by higher depth of 
response especially after myeloablative therapy.
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P-112
t(11;14) Myeloma: a Unique Subtype Associated 
with Distinct Clinical Characteristics
G. AN,1 Y. XU,1 L. SHI,1 D. ZOU,1 S. DENG,1 W. SUI,1 
Z. XIE,1 M. HAO,1 S. YI,1 L. QIU1 
1Lymphoma & Myeloma Center, Institute of Hematology and 
Blood Disease Hospital, CAMS and PUMC, China

t(11;14)(q13;q32) is the most common chromosome 
translocation in multiple myeloma (MM) , but a consensus 
of clinicopathological features and impact on survival is yet to 
be reached. We analyzed a cohort of 350 patients with vari-
ous plasma cell malignancies, including newly diagnosed MM 
(NDMM, n=253), relapsed/refractory MM (RRMM, n=77), 
as well as primary and secondary plasma cell leukemia (PCL, 
n=10 and n=10, respectively). A remarkably higher frequency 
of t(11;14) was observed in the PCL than in the NDMM. A 
high incidence of t(11;14) was detected in the IgD, IgM, and 
nonsecretory MM. Th e t(11;14) MM group was associated 
with a signifi cantly higher positive rate of B-lineage associ-
ated antigens CD20 and CD79a as well as the lack of CD56 
expression. A strong correlation between t(11;14) and the 
absence of 13q14 deletion was observed, and fewer patients 
displaying t(11;14) were identifi ed as belonging to the high-
risk cytogenetic group due to the extremely low incidence 
of t(4;14) and t(14;16). Patients exhibiting t(11;14) had a 
comparable outcome with the control cohort in NDMM and 

RRMM, but a small proportion of patients with extra cyto-
genetic aberration rapidly progressed to sPCL. Our fi ndings 
suggest that the t(11;14) plasma cell disorder is a unique en-
tity with distinct biological, clinical and laboratory features. 
t(11;14) has no impact on survival of NDMM and RRMM.
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P-113
Chromosome Aberration in Chinese Patients 
with Multiple Myeloma: More High-risk MM was 
Found
G. AN,1 Y. XU,1 D. ZOU,1 L. SHI,1 S. DENG,1 
J. WANG,1 Z. XIE,1 M. HAO,1 F. LI,1 L. QIU1 
1Lymphoma & Myeloma Center, Institute of Hematology and 
Blood Disease Hospital, CAMS and PUMC, China

While cytogenetics abnormalities in Western patients with 
myeloma have been well documented, there are quite few re-
ports from Chinese patients. Th e objectives of this study was 
to defi ne the general patterns of cytogenetic abnormalities in 
Chinese patients with MM and to assess the prognostic value 
of each of the chromosome aberration by panel FISH detec-
tion in a large cohort of patients. Purifi ed CD138+plasma 
cells were obtained from 306 patients with newly diagnosed 
MM. 261of the 306 (85.4%) newly diagnosed patients had 
more than one molecular cytogenetic aberrations. 13q dele-
tions, 17p deletions, illegitimate IGH rearrangement, 1q am-
plifi cation, t(11;14), t(4;14), t(14;16) were seen in 46.8%, 
7.9%, 59.6%, 50.2%, 22.7%, 22.7%, 3.9% of all cases. Ac-
cording to Mayo Stratifi cation of Myeloma and Risk-Adapted 
Th erapy (mSMART) model, 33.2% patients were inden-
tifi ed into high-risk group. Th e newly diagnosed patients 
with t(4;14) (p=0.042), 1q21 gain(p=0.00), or 17p-(p=0.00) 
had shorter progress survival (PFS) and over survival (OS). 
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del(13)/del(13q) detected only by FISH was not an indepen-
dent higher risk factor. t(11;14) did not predict superior or 
poor outcome. Our study demonstrated that genetically more 
high-risk MM were found in Chinese patients with multiple 
myeloma, and a direct comparison between Western and 
Asian patients is relevant. Th e prognostic value of cytogenetic 
aberration was similar to the reports from the Western coun-
try.
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P-114
Prognostic Value of Serum LDH in Multiple 
Myeloma: a Revaluation in the Context of 
Cytogenetic Information Available
G. AN,1 Y. XU,1 D. ZOU,1 L. SHI,1 S. DENG,1 W. SUI,1 
Z. XIE,1 M. HAO,1 F. LI,1 L. QIU1 
1Lymphoma & Myeloma Center, Institute of Hematology and 
Blood Disease Hospital, CAMS and PUMC, China

Th ere are limited data about whether high serum lactate de-
hydrogenase (LDH) levels could maintain independent prog-
nostic value in multiple myeloma (MM) in the presence of ge-
netic-based testing. We retrospectively analyzed a consecutive 
cohort of patients with newly diagnosed MM (n=238) and 
relapsed MM (n=72) for whom pretreatment serum LDH 
values and complete fl uorescence in situ hybridization (FISH) 
data were available. Th e distribution of chromosomal aberra-
tions analyzed by FISH was similar between patients with and 
without elevated LDH, but a higher incidence of karyotype 
abnormalities was detected in patients with increased LDH. 
High LDH has no impact on survival of patients assigned to 
thalidomide-based chemotherapy group. Elevated LDH was 
associated with a negative impact on progression free survival 
(PFS) and overall survival (OS) with highly signifi cant P val-
ues in both NDMM and RRMM treated with bortezomib-
based chemotherapy, and increased LDH was able to main-
tain its signifi cance in RRMM for PFS (HR 2.567 [95% 
CI 1.206-5.461], p=0.014) and OS (HR 2.553 [95% CI 
1.160-5.622], p=0.020) in a multivariate analysis. But it lost 
independent prognostic value in NDMM in the presence of 
genetic information. In summary, we validated that increased 
LDH values could identify a group of patients with poor 
prognosis and aggressive disease characterized by high tumor 
masses and proliferative activity. A revaluation in the context 
of cytogenetic aberration information available indicated that 
elevated LDH was able to maintain its independent prognos-
tic value in RRMM.
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P-115
Prognostic Factors in Relapsed Multiple 
Myeloma: Role of Genetic Abnormalities
G. AN,1 Y. XU,1 D. ZOU,1 L. SHI,1 S. DENG,1 W. SUI,1 
Z. XIE,1 M. HAO,1 F. LI,1 L. QIU1 
1Lymphoma & Myeloma Center, Institute of Hematology and 
Blood Disease Hospital, CAMS and PUMC, China

Th e validity of most genetic abnormalities has been test-
ed predominantly in the new diagnosis setting, prognostic 
value of cytogenetic alteration in relapsed myeloma is rarely 
described. Genetic progression events are likely to arise and 
the value of diff erent prognostic factors possibly changes with 
advancing stages of MM. Purifi ed CD138+plasma cells were 
obtained from 80 patients with relapsed MM. Of the 80 re-
lapsed patients, 77 (96.3%) cases hand one or more molecu-
lar cytogenetic aberrations. 13q deletions, 17p deletions, ille-
gitimate IGH rearrangement, chromosome 1q amplifi cation, 
t(11;14), t(4;14), t(14;16) were detected in 61.3%, 22.5%, 
68.9%, 75.6%、18%, 32.9%, 2.8% of all patients. 53.8% 
patients could be grouped into high-risk group according to 
mSMART model. However, only 13q deletion (p=0.009) 
and17p-(p=0.00) suggested worse survival, whereas t(4;14) 
and 1q21 gains lost prognostic values in this group of relapse/
refractory patients. Our study demonstrated that genetically 
more high-risk MM were found compared with the newly 
diagnosed MM. Th e value of diff erent cytogenetic abnormali-
ties might change with advancing stages of the disease.
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P-116
A Phase I Study of Weekly Bortezomib for 
Japanese Patients with Recurrent or Refractory 
Myeloma.
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A. SHINAGAWA,1 T. KOMENO,2 D. KUDO,1 C. 
YOSHIDA,2 Y. KATSURA,2 I. OTA,2 S. SHIMIZU,3 
M. KAMOSHITA,3 S. MESHITSUKA,4 M. HORI,4 Y. 
OKOSHI,4 H. KOJIMA4 
1Department of Internal Medicine, Hitachi General Hospital, 
Hitachi Ltd., Japan; 2Department of Hematology, National 
Hospital Organization Mito Medical Center, Japan.; 3Division 
of Hematology, Tsuchiura Kyodo Hospital, Japan.; 4Division of 
Hematology, Ibaraki Prefectural Central Hospital, Japan.

OBJECTIVE: We conducted a phase I study of weekly 
bortezomib to assess the safety, and to identify the maximaum 
tolerated dose in Japanese patients with myeloma. PATIENTS 
AND METHODS: Patients with recurrent or refractory my-
eloma, age 20-85 years, were eligible. Additional eligibility 
requirements included performance status of 0-2; neutrophil 
count =>1000/μl; platelet count =>50,000/μl; neuropathy 
<=grade (Gr.) 2; and adequate major organ functions. Patients 
previously treated with bortezomib were ineligible. Th is study 
consisted of two cohorts (level 1; bortezomib 1.3mg/m2 i.v.: 
day 1, 8, 15, 22; Q5wks and level 2; bortezomib 1.6mg/m2 
i.v. scheduled similarly with level 1). A dose-limiting toxicity 
(DLT) was defi ned as any of the followings during the fi rst cy-
cle: Gr. 4 hematologic toxicity and Gr. =>3 non-hematologic 
toxicity per CTC criteria. A modifi ed Fibonacci method was 
used for dose-escalation. Th is study was approved by the in-
stitutional review boards at all participating sites. RESULTS: 
Nine patients (age, 62-82 years old, median 71; M:F=3:6) 
were enrolled (level 1, n=3; level 2, n=3+3). None of the DLT 
was seen at level 1, and two out of six patients at level 2 ex-
perienced DLTs as follows: Gr. 3 diarrhea, Gr. 3 skin rash, 
and Gr. 4 thrombocytopenia. CONCLUSION: Th is study 
demonstrates tolerability of weekly bortezomib when given 
at 1.6mg/m2 in Japanese patients with recurrent or refractory 
myeloma. We thus consider that weekly schedule of bortezo-
mib given at 1.6mg/m2 should be considered as a possible 
option in future trial of myeloma.
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P-117
Clinical Characteristics of 90 Multiple Myeloma 
Patients with Extramedullary Disease
S. DENG,1 Y. XU,1 D. ZOU,1 W. SUI,1 G. AN,1 L. QIU1 
1Department of hematology, Chinese Academy of Medical 
Science & Peking Union Medical College, China

Background: In multiple myeloma(MM), plasma cell is 
usually restricted to the bone marrow. But a number of pa-
tients will develop extramedullary disease (EMD) at diag-
nosis or during the follow-up, showing a diff erent clinical 
characteristics and a dismal prognosis. Methods: We studied 
834 consecutive MM patients in a single center in China 

and compared clinical features of patients with and without 
EMD. Results and Conclusions: In general, the prevalence 
of EMD was 8.6% at diagnosis, and 3.4% during follow up, 
with signifi cant increase in recent years. Patients with EMD at 
diagnosis had remarkably lower age, higher hemoglobin(HB) 
and lactate dehydrogenase (LDH), more ISS stage Ⅰand 
more p53 deletion or mutation in bone marrow or tissue bi-
opsies. EMD during follow-up was signifi cantly correlated 
with EM presentation at diagnosis (HR 8.709,P<0.001), IgD 
subtype(HR 5.107,P=0.002)and light chain type of λ (HR 
3.645,P=0.012). Precedent treatment of bortezomib (HR 
0.697) , thalidomide (HR 1.112)or auto-transplant after high 
dose therapy (HDT) (HR 1.232) showed no correlation with 
the EMD. In the aspect of prognosis, EMD was associated 
with shorter overall survival(29 versus 40 months, P=0.01) 
and time-to progression(15 versus 25 months, P<0.001). In 
patients received HDT, EMD showed no negative eff ect in 
survival, suggesting this method may be benefi cial in the sur-
vival of the EMD population.
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P-118
High Frequencies of Response after Limited 
Primary Therapy for Multiple Myeloma
K. B. DELASALLE,1 M. WANG,2 R. ALEXANIAN2 
1Lymphoma/Myeloma, University of Texas MD Anderson 
Cancer Center, United States; 2Lymphoma/Myeloma, 
University of Texas MD Anderson Cancer Center, United 
States

Recent bortezomib combinations have induced remission 
in approximately 90% of newly diagnosed patients but with 
frequent side eff ects. In order to reduce toxicity, and to pre-
pare qualifi ed patients for early intensifi cation, we assessed the 
anti-myeloma eff ect and toxicity of 3 diff erent bortezomib 
combinations in 40 patients between 1/2010 and 5/2012. 
Each treatment included bortezomib twice weekly x 4 with 
high-dose dexamethasone for two 4-day courses over an 11-
day period; oral cyclophosphamide for the fi rst 4 days was 
included in the fi rst program (BCD); lenalidomide (25 mg/d) 
for 11 days and liposomal doxorubicin (30 mg/m2) on day 4 
in the second program (BLDD); and lenalidomide and cy-
clophosphamide in the third program (BLCD). Prophylactic 
acetylsalicylic acid and famciclovir were given to all patients. 
Response rates were high with BLDD and BLCD (92% 
PR+CR). Side eff ects were infrequent, mild, reversible, and 
without grade 3 neuropathy or DVT; the median nadir for 
neutrophils was 2.5 x109/L, and for platelets was 148 x109/L. 
Onsets of remission were usually rapid so that no more than 
2 courses of therapy were required before early HDT (after 
median 4.4 months) was given to those who qualifi ed, or pro-
viding a maintenance program for those who did not. Our 
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combination of novel agents avoided the need for protracted 
primary treatment of myeloma, and with less toxicity and 
cost, prior to HDT or maintenance therapy. Th e combina-
tion of BLCD was an eff ective program with low toxicity that 
should be evaluated further in more patients.
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P-119
Rational Selection of Patients with Multiple 
Myeloma for Intensive Therapy
K. B. DELASALLE,1 M. WANG,2 M. QAZILBASH,3 
B. HANDY,4 D. WEBER,2 R. ALEXANIAN2 
1Lymphoma/Myeloma, University of Texas MD Anderson 
Cancer Center, United States; 2Lymphoma/Myeloma, 
University of Texas MD Anderson Cancer Center, United 
States; 3Stem Cell Transplantation & Cellular Therapy, 
University of Texas MD Anderson Cancer Center, Houston 
Texas, United States; 4Laboratory Medicine, University of 
Texas MD Anderson Cancer Center, Houston Texas, United 
States

Among 274 patients with multiple myeloma treated from 
2000-2011 with primary thalidomide or bortezomib-based 
combinations, 70% received intensive therapy (high-dose 
melphalan, HDT) supported by autologous stem cells within 
the fi rst year. After excluding 21 patients who died (18) or 
were lost to follow up within 1 year (3), signifi cantly longer 
survival times after landmark of 1 year were observed for 
those with CR (median 8.9 years) or PR (median 4.9 years) in 
comparison with NR (median 10 months) (p<.01). Survival 
of those with CR or with persistent PR was not prolonged 
by HDT. Pretreatment disease stage did not correlate with 
survival, but survival was shorter for those >65 (median 4.3 
years) than for younger patients (median 5.5 years) (p=.01). 
Early HDT converted primary resistant disease to PR in 20 
of 26 patients, with survival similar to that of patients with 
primary PR. HDT converted disease from PR to CR in 42% 
of 103 patients with pre-transplant serum myeloma protein 
≤1.0 gm/dl, or with only Bence Jones protein <0.2 gm/d, but 
in none of 32 patients with higher levels (p<.01); survival of 
those converted to CR was similar to that of patients with 
primary CR. Early HDT prolonged survival only among pa-
tients with NR that converted to PR or with PR that convert-
ed to CR. Restriction of HDT to the two-thirds of patients 
most likely to benefi t regardless of age would avoid the toxic-
ity and cost of intensive therapy for other patients.
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P-120
Impact of Donor KIR Haplotype on Survival 
after Allogeneic Hematopoietic Stem Cell 
Transplantation
N. KROGER,1 T. ZABELINA,1 J. BERGER,2 
H. DUSKE,3 E. KLYUCHNIKOV,1 T. BINDER,3 
T. STUEBIG,1 Y. HILDEBRANDT,1 D. ATANACKOVIC,4 
H. ALCHALBY,1 F. AYUK,1 A. R. ZANDER,1 
U. BACHER,1 T. EIERMANN3 
1Department of Stem cell Transplantation, University Hospital 
Hamburg Eppendorf, Germany; 2Institute of Statistics, 
University Medical Center Hamburg-Eppendorf, Germany; 
3Institute of Transfusion Medicine, University Medical Center 
Hamburg-Eppendorf, Germany; 4Department of Hematology 
and Oncolog, University Medical Center Hamburg-Eppendorf, 
Germany

We investigated natural-killer (NK) cell allo-reactivity de-
termined by donor killer-cell immunoglobulin-like receptors 
(KIRs) in 118 patients with multiple myeloma who under-
went allogeneic stem cell transplantation (SCT) from unre-
lated donors (n = 81) or HLA-identical sibling (n = 37). After 
a median follow-up of fi ve years, the estimated progression-
free (PFS) was not infl uenced by KIR-ligand mismatch or 
KIR-receptor ligand-mismatch but was signifi cantly better 
for KIR haplotype B donors in comparison to KIR haplo-
type A donors (30 vs. 14 %, p = 0.009). Th e PFS benefi t for 
KIR haplotype B was mainly seen in HLA-matched patients 
(4y DFS: 39 vs. 18 %, p = 0.005), while in HLA mismatch 
transplantation the diff erence according to KIR haplotype did 
not reach statistical signifi cance (26 % vs. 18 %, p = 0.5). In a 
multivariate Cox model KIR haplotype A remained a signifi -
cant factor for worse PFS (HR: 1.82, p = 0.008) and overall 
survival (HR: 1.69, p = 0.042). Other signifi cant factors for 
survival in the multi¬variate analysis were female donor sex 
(HR: 1.67, p = 0.04) and chemo-refractory disease at trans-
plantation (HR: 1.76, p = 0.03). In multiple myeloma a male 
donor harboring. KIR-haplotype Bx should be considered as 
donor for allogeneic SCT.
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P-121
Lenalidomide Maintenance after Toxicity-
reduced Allograft Salvage Therapy for 
Refractory/Relapsed Myeloma Patients
N. KROGER,1 T. ZABELINA,1 E. KLYUCHNIKOV,1 
M. KROPFF,2 K. H. PFLUEGER,3 A. BURCHERT,4 
T. STUEBIG,1 C. WOLSCHKE,1 F. AYUK,1 
Y. HILDEBRANDT,1 U. BACHER,1 A. BADBARAN,1 
G. SCHILLING,5 T. HANSEN,5 D. ATANACKOVIC,5 
A. R. ZANDER1 
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1Department of Stem cell Transplantation, University Hospital 
Hamburg Eppendorf, Germany; 2Oncology/Hematology, 
University Medical Center Muenster, Germany; 3Oncology/
Hematology, DIAKO Hospital Bremen, Germany; 4Oncology/
Hematology, University Hospital Marburg, Germany; 
5Oncology/Hematology, University Medical Center Hamburg-
Eppendorf, Germany

We investigated a myeloablative toxicity-reduced allograft 
(aSCT) consisting of intravenous busulfan (12.2 mg/kg) and 
cyclophosphamide (120 mg/kg) followed by lenalidomide 
maintenance therapy in 33 patients with multiple myeloma 
(MM) who relapsed to an autograft. Th e median duration 
remission after autograft was 12 months . Th e cumulative in-
cidence of non-relapse mortality at 1 year of 6% (95% CI: 
0-14). After a median interval of 168 days after aSCT 24 pa-
tients started with a median dose of 5 mg (r: 5-15) lenalido-
mide without dexamethasone and a median of 6 cycles (r: 
1-30). During follow-up 13 patients discontinued lenalido-
mide due to progressive disease (n=6), graft-versus-host dis-
ease (GvHD n=3), thrombocytopenia (n=2), or fatigue (n=2). 
Major toxicities of lenalidomide were GvHD II-III (28%), 
viral reactivation (16%), thrombocytopenia (III-IV°:16%), 
neutropenia (III/IV°: 8%), peripheral neuropathy (I/II°: 
16%), or other infectious complication (8%). Cumulative 
incidence of relapse at 3 years was 42% (95% CI: 18-66). 
Th e 3-year estimated probability of progression-free and over-
all survival was 52% (95% CI: 28-76) and 79% (95% CI: 
63-95) respectively. Toxicity-reduced myeloablative allograft 
followed by lenalidomide maintenance is feasible and eff ective 
in relapsed patients with multiple myeloma resulting in an 
acceptable treatment-related mortality, but the induction of 
GvHD should be considered.
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P-122
Dose-  nding Study of Lenalidomide Post 
Allogeneic Stem Cell Transplantation in Multiple 
Myeloma
N. KROGER,1 C. WOLSCHKE,1 T. STUEBIG,1 
U. HEGENBART,2 S. SCHOENLAND,2 
M. HEINZELMANN,1 Y. HILDEBRANDT,1 F. AYUK,1 
D. ATANACKOVIC,3 B. FEHSE,1 P. DREGER,2 
A. R. ZANDER1 
1Department of Stem cell Transplantation, University Hospital 
Hamburg Eppendorf, Germany; 2Department Medicine V, 
University Heidelberg, Germany; 3Hematology / Oncology, 
University Medical Center Hamburg-Eppendorf, Germany

Background: Lenalidomide may prevent relapses after al-
logeneic stem cell transplantation by promoting the immune-
mediated graft-versus-tumor eff ect. Design and Methods: We 
performed a prospective phase I/II study to defi ne the dose-

limiting toxicity (DLT) as well as the immunological eff ects 
of lenalidomide given early (day 100-180) post allograft for 
4 cycles in patients with multiple myeloma (MM). Results: 
According to the Fibonacci design 24 patients with a median 
age of 53 years were included. Dose limiting toxicity was or-
gan toxicity due to graft-versus-host disease and the maximal 
tolerable dose was 5 mg. Th e incidence of graft-versus host 
disease after lenalidomide was 38%occurring after a median 
of 22 days and was beside organ toxicity a leading cause to dis-
continue the study in 29% of the patients. Immune monitor-
ing revealed a signifi cant increase in peripheral γ-interferon-
secreting CD4+ and CD8+T cells within the fi rst week of 
lenalidomide treatment followed by a delayed increase in T 
regulatory cells . Furthermore, natural killer (NK) cells iso-
lated from the peripheral blood of patients evidenced a sig-
nifi cantly improved anti-myeloma activity after lenalidomide 
treatment. Conclusion: Th e DLT of lenalidomide early post 
allogeneic SCT in MM is 5 mg, however GvHD remains a 
signifi cant factor evenat doses of 5 mg. Th e immune eff ect 
might have contributed to the increased CR rate from 24% 
to42% after lenalidomide treatment since non-responding 
patients did show signifi cant less NK and T cell activation. 
(Study registered under: NCT 00778752)
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P-123
Lenalidomide Offers a Survival Advantage in 
Myeloma Patients When Administered after 
Allogeneic Transplantation
V. MONTEFUSCO,1 F. SPINA,1 E. ZAMAGNI,2 
B. BRUNO,3 F. GAY,4 G. SAPORITI,5 M. GALLI,6 
F. PATRIARCA,7 C. CRIPPA,8 A. M. CARELLA,9 
P. CORRADINI10 
1Ematologia, Fondazione IRCCS Istituto Nazionale dei Tumori, 
Italy; 2Istituto di Ematologia "Seragnoli", Ospedale Sant'Orsola, 
Bologna, Italy; 3Ematologia, Universita' di Torino, A.O. San 
Giovanni Battista, Torino, Italy; 4Ematologia, A.O. San Giovanni 
Battista, Torino, Italy; 5Ematologia, Fondazione IRCCS Ca' 
Granda Ospedale Maggiore Policlinico, Universita' di Milano, 
Milano, Italy; 6Ematologia, Ospedali Riuniti, Bergamo, Italy; 
7Ematologia, Azienda Ospedaliera Universitaria, Udine, Italy; 
8Ematologia e Dipartimento Oncologia Medica, Spedali 
Civili, Brescia, Italy; 9Ematologia, IRCCS Casa Sollievo della 
Sofferenza Hospital, San Giovanni Rotondo, Italy; 10Ematologia, 
Fondazione IRCCS Istituto Nazionale dei Tumori, Universita' di 
Milano, Milano, Italy

Lenalidomide (Len) is an eff ective drug against multiple 
myeloma (MM), with several eff ects, including immuno-
modulation. Th is property is attractive in the setting of al-
logeneic stem cell transplantation (AlloSCT), since Len may 
interact favorably with the graft-versus-MM eff ect. To verify 
this issue, we conducted a case-matched analysis comparing 
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Len after autologous SCT (AutoSCT) vs. Len after AlloSCT. 
Th e matching criterion was the number of treatment lines re-
ceived before Len. Baseline characteristics between Auto and 
Allo patients (pts) were similar, except for age at diagnosis (55 
years, range 39-70, in Auto pts; 47 years, range 29 - 62, in 
Allo pts). Median time from transplant to Len start was 50 
months (range 7-159) in Auto, and 21 months (range 6-134) 
in Allo pts. In all cases Len dosage was 25 mg, and it was al-
ways combined with dexamethasone. Best responses for Auto 
and Allo patients were as follows: 5 vs. 3 CR, 6 vs. 8 VGPR, 
12 vs. 13 PR, 9 vs. 8 SD, 8 vs. 8 PD. With a median follow-
up from of 22 months (range 2-60+), 3-years progression-free 
survival (PFS) was 13% in the Auto, and 43% in the Allo 
group (p=0.03). Median PFS was 9 months in Auto, and 16 
months in Allo pts. Median OS was 22 months in the Auto 
group, and was not reached in the Allo group (p=0.05). He-
matological and extra-hematological toxicities were mild and 
similar among the 2 groups. In the Allo group 3 pts had a 
worsening of a pre-existing extensive cGVHD. In conclusion 
our study suggests that Len is more active when given after 
AlloSCT, still retaining a favorable toxicity profi le.
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P-124
Lenalidomide and Dexamethasone in 
Overtreated Multiple Myeloma Patients: 
a Monocentric Experience
A. MOSCETTI,1 G. ANTOLINO,1 F. RESCI,2 
D. DE BENEDITTIS,2 M. P. BIANCHI,2 V. NASO,2 
B. MONARCA,2 G. LA VERDE1 
1U.O.S. DIAGNOSI E CURA DELLE DISCRASIE 
PLASMACELLULARI E DELLE AMILOIDOSI, 
A.O.SANT'ANDREA - SAPIENZA UNIVERSITY OF ROME, 
Italy; 2U.O.C. EMATOLOGIA, A.O.SANT'ANDREA - SAPIENZA 
UNIVERSITY OF ROME, ITALY

Background. Lenalidomide is a therapeutic option for pre-
treated patients with multiple myeloma, especially in associa-
tion with steroids. Methods. Oral daily lenalidomide (Len) 
for 21 days every month (median courses 9.7) and weekly 
dexamethasone (Dex) were administered until progression 
in 41 pretreated patients (median age 66.2 yrs) observed be-
tween June 2008 and January 2013. Past therapy included 
alkylants, anthracyclines, IFN-a, IMIDs and autograft. Twen-
tyfi ve patients were evaluated after 6 courses of therapy and 
prospectively followed-up; two patient weren’t considered 
because of early death. Treatment response was assessed ac-
cording to IMWG uniform response criteria. Results. ORR 
was 56% (14/25 pts) with a median duration of response of 
13 months: 1 patient reached CR, 1 VGPR, 12 PR, 10 SD 
and 1 PD. Among responder patients, 4 died due to progres-
sion disease after a median of 16.5 courses, while 9 are in 

continuous treatment (3 with over 33 courses each) and 1 in 
salvage therapy; among non responder ones, 7 died for PD, 
while 3 are in continuous treatment and 1 in salvage therapy. 
Th e median PFS was 14.8 months. Th e reported side eff ects 
included pneumonia, anemia, neutropenia, DVT, diarrhea, 
peripheral sensitive polyneuropathy, headache, transient liver 
failure, cutaneous rash, transient aphasia, all resolved with 
brief therapy discontinuance and specifi c support therapy. 
Conclusions. Th is study shows that Len-Dex combination is 
an eff ective oral salvage therapy with good response rate and 
manageable side eff ects for relapsed and refractory multiple 
myeloma patients.
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P-125
Myeloma in Scar: an Under-reported 
Phenomenon or an Emerging Entity in the Novel 
Agents' Era?
E. MUCHTAR,1 P. RAANANI,1 M. YESHURUN,1 
O. SHPILBERG,1 H. MAGEN-NATIV1 
1Institute of Hematology, Davidoff cancer center, Beilinson 
Hospital, Rabin Medical Center and Sackler School of 
Medicine, Tel-Aviv University, Israel

Tumor relapse in scar tissue is uncommon but well-de-
scribed in cancer patients. However, extramedullary plasma-
cytoma (EMP) relapse in scar tissue in the setting of multiple 
myeloma (MM) has rarely been reported. We report a series 
of three MM patients whose disease relapsed as EMP in a 
wound site of previous invasive procedures. All relapses were 
confi rmed histologically.Th e three patients were treated for 
the relapsed disease with diff erent treatment modalities, in-
cluding combination therapies and/or localized radiotherapy. 
All three patients failed to respond adequately to the various 
treatments administered and died 3, 6 and 10 months after 
relapse. At diagnosis, all had advanced stage disease (stage 
IIIA) with no evidence of extramedullary disease. Th e three 
patients were treated with novel agents with or without autol-
ogous hematopoietic stem cell transplantation and achieved 
either complete or very good partial response. We suggest that 
these treatments, which have become the standard of care 
in MM, enable predominance of myeloma subclones which 
are independent of bone marrow microenvironment. Th ese 
myeloma subclones then gain survival advantage in the active 
scar tissue niche, allowing for their uncontrolled proliferation. 
Th is small but largest to date case series might represent an 
under-reported phenomenon and might therefore indicate an 
emerging and diffi  cult to treat resistant disease in the era of 
targeted therapies in MM. Physicians treating MM patients 
should be aware of this phenomenon, especially when refer-
ring them to invasive surgical procedures.
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P-126
Outcomes of Second Autologous 
Transplantation Prepared with IV Busulfan and 
Bortezomib for Relapsed Multiple Myeloma
C. O. FREYTES,1 J. TORO,2 R. YEH,3 
E. STADTMAUER,4 V. RATANATHARATHORN,5 
G. AKPEK,6 E. SAHOVIC,7 G. TRICOT,8 
P. SHAUGHNESSY,9 D. WHITE,10 T. RODRIGUEZ,11 
S. SOLOMON,12 L. YU,3 P. SHIVA,13 S. YIPING,13 
E. ARMSTRONG,13 A. ELEKES,13 K. KATO,13 
D. REECE14 
1Hematopoietic Stem Cell Transplant Program, South Texas 
Veterans Health Care System, United States; 2Hematopoietic 
Stem Cell Transplant Program, South Texas Veterans Health 
Care System, United States; 3Seattle Cancer Care Alliance, 
Fred Hutchinson Cancer Research Center, Seattle, WA, 
United States; 4Myeloma Program, Abramson Cancer Center, 
University of Pennsylvania, Philadelphia, PA, United States; 
5Bone Marrow Transplantation, Karmanos Cancer Institute, 
Detroit, MI, United States; 6Marlene and Stewart Greenebaum 
Cancer Center, University of Maryland, Baltimore, MD, United 
States; 7Hematology/Oncology, Western Pennsylvania Hospital, 
Pittsburgh, PA, United States; 8Division of Hematology/BMT 
and Myeloma Program, University of Utah School of Medicine, 
Salt Lake City, UT, United States; 9Texas Transplant Institute, 
San Antonio, TX, United States; 10Division of Hematology, 
Queen Elizabeth II Health Sciences Ctr., Halifax, NS, Canada; 
11Cardinal Bernardin Cancer Center, Loyola University Chicago 
Medical Center, Maywood, IL, United States; 12The Blood and 
Marrow Transplant Program at Northside Hospital, Atlanta, 
GA, United States; 13Otsuka Pharmaceutical Development & 
Commercialization, Inc. Princeton, NJ, United States; 14Medical 
Oncology and Hematology, Princess Margaret Hospital, 
Toronto, ON, Canada

Second autologous hematopoietic stem cell transplantation 
(ASCT) is eff ective for some patients with relapsed multiple 
myeloma (MM) after fi rst ASCT. Th is prospective, multi-
center Phase II study tested safety and effi  cacy of a condition-
ing regimen using intravenous busulfan (IV Bu) with bort-

ezomib (Vel) in that setting. IV Bu dosing was individualized 
based on a pre-conditioning pharmacokinetics using a small 
test dose. Median 3.4 mg/kg (range: 2.0-4.7) of IV Bu was 
daily administered from Day -5 through Day -2, followed by 
Vel (1.3 mg/m2) on Day -1. 30 patients were enrolled at 11 
centers in the US and Canada. ECG at screening and Day 
-1 showed no signifi cant changes. Th ere were no instances of 
seizure, worsening neuropathy or hepatic veno-occlusive dis-
ease meeting the Baltimore criteria. Th e most common grade 
3 or 4 adverse events were febrile neutropenia (50.0%) and 
stomatitis (43.3%). One transplant-related death occurred 
due to pulmonary complications. Whereas no patient was in 
complete response (CR) at enrollment, two patients (6.7%) 
achieved CR at 6 months. Additionally, out of 9 patients with 
progressive disease (PD), fi ve who had undergone 1st ASCT 
more than 2 years ago had improved disease status: 1 CR, 1 
Very Good Partial Response, 1 Partial Response and 2 Stable 
Disease as best response. As the remaining four whose inter-
val was less than two years had no improvement from PD, 
2nd ASCT apparently benefi ted patients with PD only when 
1st ASCT was done more than 2 years ago. In conclusion, a 
combination of IV Bu and Vel prior to 2nd ASCT was safe 
and effi  cacious.
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P-127
Azacitidine with Lenalidomide and Low-dose 
Dexamethasone (Rd) in Relapsed or Refractory 
Myeloma (RRMM): Phase I Results
F. J. REU,1 S. N. KHAN,2 R. Z. MAHFOUZ,2 
R. DEAN,3 B. M. FAIMAN,3 J. REED,3 
M. A. KARAM,3 K. HAMILTON,3 S. FADA,4 
M. KALAYCIO,3 E. CAMPAGNARO,5 
T. KINDWALL-KELLER,6 J. VALENT,3 C. SAMARAS,3 
R. SOBECKS,3 C. JIROUSEK,3 H. DUONG,3 
M. ORLOFF,7 Y. SAUNTHARARAJAH2 
1Hematologic Oncology and Blood Disorders, Cleveland 
Clinic Foundation, United States; 2Translational Hematology 
and Oncology Research, Cleveland Clinic Foundation, 
United States; 3Hematologic Oncology and Blood Disorders, 
Cleveland Clinic Foundation, United States; 4Taussig Cancer 
Clinical Research, Cleveland Clinic Foundation, United States; 
5Hematology and Oncology, University Hospitals Case Medical 
Center, United States; 6Hematology / Oncology, University 
of Virginia Health System, United States; 7Lerner Research 
Institute, Cleveland Clinic Foundation, United States

Background: Azacitidine (aza) may overcome MM refracto-
riness by reactivation of pathways required for senescence, ter-
minal diff erentiation, cell death, and immune attack. Meth-
ods: Aza was escalated from 30mg/m2 SC weekly to 50mg/m2 
SC twice-a-week (BIW) with fi xed Rd (25mg d1-21/40mg 
weekly). Results: 21 patients (pts) with relapsed (n=1) or re-
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fractory (n=20) MM and GFR >= 60ml/min were enrolled 
after a median of 4 (1-13) prior regimens. 18 pts were refrac-
tory to lenalidomide (len), 17 to bortezomib and/or carfi l-
zomib, and 15 to len and proteasome inhibitors. One DLT 
(neutropenic fever) was observed at dose level (DL)4 (40mg/
m2 BIW), none at the target DL5. Grade 3/4 adverse events 
consisted of neutropenia (n=9), thrombocytopenia (n=4), 
neutropenic fever (n=2), diarrhea (n=1), depression (n=1), 
deep venous thrombosis (n=1), and pleural eff usion (n=1). 
Weekly aza yielded one MR (EBMT) in 6 pts. With BIW 
dosing responses increased to >= PR (Uniform) in 4 (27%) 
and to >= MR in 5 (33%) of 15 pts including 1 VGPR at DL5 
and responses in 3 len refractory and 2 sPCL pts. Th e main 
aza inactivating enzyme, plasma cytidine deaminase (CDA), 
was measured in 14 BIW aza pts and found signifi cantly lower 
in responders (p=0.003, fi g.1). Conclusions: Azacitidine (aza) 
together with standard Rd was well tolerated up to target 
50mg/m2 SC twice a week which will be used for phase 2 
extension. So far, responses to Rd/azaBIW in refractory MM 
are in the range reported for pom/dex or carfi lzomib. Lower 
plasma CDA activity in responders suggests longer aza half-
life enabled response.
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P-128
Treatment for Refractory/Relapsed Multiple 
Myelom with Thalidomide-based Regimens; a 
Single Institutional Analysis
A. KATO,1 S. YASUDA,1 M. OHKI,1 H. TAKANO1

1Division of Hematology, Japanese Red Cross Hospital 
Musashino, Japan

To assess eff ects and safety of thalidomide-based regimens 
for refractory/relapsed multiple myeloma, we retrospec-
tively analysed patients treated between Aug. 2006 and Dec. 
2012 in our hospital.Results: 46 patients were followed-up 

for 105 d - 11y 1mo (median 3y 10 mo), male 23/female 
23, age 37-82(70), subtype: IgG 27, IgA 15, IgD 1, BJP 3, 
ISS stage: I:6, II:18, III:17, unknown: 5, Chromosome ab-
normality:12/40, 13q- (FISH): 6/10, prior regimen number: 
1-5(2), auto-PBSCT:8. T dose 100 mg/d, T alone: 17, T+/- 
dexamethasone(d): 23, MPT:11, aspirin: 6, treatment follow-
ing T in 29 patients: lenalidomide +/- d :15, bortezomib +/- d 
:8, MP: 3, others:2, best response, response just after T and 
at the fi nal follow-up; ORR(PR≦): 20, 16, 20, CR:0, 0, 2, 
VGPR: 4, 4, 2, PR:16, 12, 16, SD: 20, 20, 12, PD: 6, 10, 
14, respectively. 34 patients were alive at the fi nal follow-up. 
OS: 4.58y(95% CI: 4.16-), PFS: 4.16y(3.04-), Time to next 
treatment (TNT) : 2.00y(1.41-3.00). Adverse eff ects(AE) 
(grade 3≦): 6, PN:1, anemia:1, neutropenia:2, thrombocy-
topenia:2, VTE:2. Reason to discontinue T: SD 6, PD 9, AE 
13(PN 9, eruption 2, dizziness 1, drowse 1, anorexia 1, nau-
sea 1, anemia 1, thrombocytopenia 1, pancytopenia 1). OS, 
PFS, and TNT are not statistically diff erent between patients 
younger or older than 65y or 75 y, and ISS stage does not 
predict OS, PFS, and TNT. Conclusion: Th alidomide - based 
regimens, followed by lenalidomide, bortezomib, are eff ective 
and feasible therapy for RRMM for durable disease control.
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P-129
Transition of Second Primary Malignancy of 
Myeloma in Era of New Therapeutic Agents
N. UIKE,1 Y. ABE,1 Y. SUEHIRO,1 I. CHOI,1 
K. TOYODA,1 A. TAKAMATSU1 
1National Kyushu Cancer Center, Japan

【Introduction】After new therapeutic agents for multiple 
myeloma are used commonly, subsequent secondary primary 
malignancies(SPMs) may have been changed in various as-
pects. We analyzed such kind of SPMs in Kyushu Cancer 
Center, for thirty two years, throughout both eras. 【Patients 
and Methods】1) Th ere were twenty SPMs(20/225;8.9%) 
including six synchronous ones(6/20;30%). 2) M/F; 13/7 3) 
Among fourteen metachronous SPMs mean latent period was 
74.5 months. 4) SPMs consisted of 12 solid tumors and 8 
hematologic malignancies as follows; GI tract 6, HCC 2 and 
so on for solid tumor, and RA 1, RAEB 3, CMMoL 3 and 
so on for hematologic malignancy, respectively. 5) Five pa-
tients are alive, while 15 patients died. 6) Fifteen patients of 
SPMs have been treated with alkylating agents but never with 
new therapeutic agents namely, Bortezomib, Lenalidomide 
and Th alidomide. Rest of 5 patients have been given at least 
one of the three drugs. Simple primary incidence of SPNs 
before and after new therapeutic agents were 15/112(13.4%) 
and 5/62(8.1%). MST from the diagnosis as SPMs of the for-
mer and of the latter was 16 months and not reached, respec-
tively. 5-y OS of the former 10.0% and 53.3%, respectively. 

001_260_本文.indd   104 13/03/04   17:38



Abstracts

S10514th International Myeloma Workshop, April 3rd to 7th

【Discussion】Not only an incidence of SPMs of myeloma 
are reduced , but also the results of therapy-related SPMs 
improved. Th is depends on many factors, such as length of 
follow-up period, mechanism inducing SPMs, improvement 
of supporting therapies and so on. Even if a risk of SPMs is 
taken account of, prognosis of multiple myeloma becomes far 
better for the new therapeutic agents.
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P-130
Daratumumab, a CD38 Monoclonal Antibody in 
PTS with Multiple Myeloma (MM) - Data from a 
Dose-escalation PH I/II Study
T. PLESNER,1 H. LOKHORST,2 P. GIMSING,3 
H. NAHI,4 L. BASSE,5 S. LISBY,5 
P. G. RICHARDSON6 
1Department of Hematology, Vejle Hospital, Denmark; 
2University Medical Center Utrecht, Netherlands; 3Copenhagen 
University Hospital, Denmark; 4Karolinska Institutet, Stockholm, 
Sweden; 5Genmab A/S, Copenhagen, Denmark; 6Dana-Farber 
Cancer Institute, Boston MA, United States

Background
Daratumumab (DARA) is a human CD38 monoclonal 

antibody (mAb) with broad-spectrum killing activity. In this 
fi rst-in-human dose-escalation study of DARA in pts with 
relapsed or refractory (RR) MM the safety profi le has been 
acceptable and preliminary effi  cacy data has been favorable. 
Here, we present updated phase I safety, effi  cacy, immunoge-
nicity (ADA) and complement titer CH50 results.

Objectives
To establish the safety profi le and maximum tolerated dose 

and assess effi  cacy, PK and ADA.
Methods
Pts ≥18yrs with RR MM after at least 2 prior lines of ther-

apy and ineligible for ASCT were enrolled. Th e study design 
was 3+3 dose-escalation. DARA was administered over an 
8wk period as 2 pre- and 7 full doses, ranging 0.005-24mg/
kg. Effi  cacy was evaluated according to IMWG guidelines. 
ElectroChemiLuminescence was used for ADA detection. 
CH50 titer was analysed by liposome immunoassay.

Results
32 pts were enrolled. Median age was 61yrs. Median num-

ber of prior treatment lines was 6. For groups ≥4mg/kg, 9/12 
pts achieved a reduction in paraprotein of which 7 pts had 
a 50-100% concomitant reduction in bone marrow plasma 
cells. No detectable ADA was seen. CH50 data are currently 
in process. Most common AEs were infusion related (IREs); 
two of the IREs were grade 3 and the remaining grade 1-2. Six 
SAEs were assessed related to DARA.

Conclusion
Marked reduction in paraprotein and bone marrow plasma 

cells was seen in the higher dose cohorts suggesting anti-my-
eloma activity of DARA not previously demonstrated with 
a single-agent mAb. No ADA was seen and toxicity proved 
manageable.
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P-131
Comparative Effectiveness of Lenalidomide 
plus Dexamethasone versus Bortezomib 
Subcutaneous for the Treatment of RRMM
S. STRADWICK,1 N. FREEMANTLE,2 A. VICKERS,3 
F. RODRIGUES,4 N. BRERETON,3 J. SNOWDEN5 
1Research & Statistics, BresMed, United Kingdom; 2Clinical 
Epidemiology & Biostatistics, University College London, 
United Kingdom; 3Research & Statistics, BresMed, United 
Kingdom; 4Celgene International, Switzerland; 5Specialised 
Medicine, Shef  eld University, United Kingdom

Objective: To evaluate the comparative eff ectiveness (CE) of 
lenalidomide plus dexamethasone (LEN/dex) versus bortezo-
mib subcutaneous (BTZ SC) for the treatment of relapsed/
refractory multiple myeloma (RRMM). Outcomes of inter-
est were time to progression (TTP) and overall response rate 
(ORR). Methods: A systematic review (SR) was conducted to 
identify randomised controlled trials (RCTs) investigating the 
clinical effi  cacy of topical RRMM therapies. In the absence 
of head to head trials, data from included studies were anal-
ysed to determine the CE of LEN/dex vs. BTZ SC utilising 
a mixed-treatment comparison (MTC) methodology. Results 
for TTP are reported as hazard ratio (HR) and 95% confi -
dence interval (CI); results for ORR are reported as odds ra-
tio (OR) and 95% CI. Advantage to treatment is denoted by 
HR/OR >1 with statistical signifi cance represented by posi-
tive CIs. Results: 16 original RCTs met the inclusion criteria; 
12 and 6 of which were able to be connected to form a net-
work of evidence for MTC analysis of ORR and TTP respec-
tively. Two trials directly investigated the effi  cacy of LEN/dex 
(N = 353) and one trial directly assessed the effi  cacy of BTZ 
SC (N = 148). TTP analysis was statistically signifi cant and 
favoured LEN/dex over BTZ SC (table). ORR analysis was 
also statistically signifi cant in favour of LEN/dex over BTZ 
SC (table). Conclusions: MTC analysis demonstrated superi-
ority in clinical effi  cacy to LEN/dex compared with BTZ SC 
for the treatment of RRMM. Th is superiority was shown to 
be statistically signifi cant for both clinical outcomes of TTP 
and ORR.
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P-132
Weekly Bortezomib plus Dexamethasone 
Therapy for Elderly Patients with Relapsed or 
Refractory Myeloma (JMSG-0902)
S. OZAKI,1 H. HATA,2 M. ABE,3 T. SAITOH,4 
I. HANAMURA,5 H. YANO,6 K. SUNAMI,7 
M. SAWAMURA,8 T. NAKAZATO,9 H. KOSUGI,10 
M. MORI,11 T. TAKAGI,12 K. SHIMIZU13 
1Department of Hematology, Tokushima Prefectural Central 
Hospital, Japan; 2Department of Immunology and Hematology, 
Kumamoto University, Kumamoto, Japan; 3Department of 
Medicine and Bioregulatoly Sciences, Graduate School of 
Medical Sciences, University of Tokushima, Tokushima, 
Japan; 4Department of Hematology, Gunma University, 
Gunma, Japan; 5Department of Hematology, Aichi Medical 
University, Aichi, Japan; 6Department of Hematology, Kainan 
Hospital, Aichi Prefectural Welfare Federation of Agricultural 
Cooperatives, Aichi, Japan; 7Department of Hematology, NHO 
Okayama Medical Center, Okayama, Japan; 8Department 
of Hematology, NHO Nishigunma Hospital, Gunma, Japan; 
9Department of Hematology, Yokohama Municipal Citizen's 
Hospital, Kanagawa, Japan; 10Department of Hematology, 
Ogaki Municipal Hospital, Gifu, Japan; 11Tama-Hokubu Medical 
Center, Tokyo, Japan; 12Chiba Cancer Center Hospital, Chiba, 
Japan; 13Department of Multimodal Therapy for Multiple 
Myeloma, School of Dentistry, Aichi Gakuin University, Aichi, 
Japan

Bortezomib is a proteasome inhibitor with a marked anti-
tumor eff ect in patients with newly-diagnosed and in patients 
with refractory multiple myeloma (MM). However, twice-
weekly administration of bortezomib has been reported to 
have severe adverse eff ects (e.g., peripheral neuropathy) that 
could result in treatment discontinuation. Th erefore, we have 
evaluated the effi  cacy and feasibility of treatment with weekly 
bortezomib plus dexamethasone in patients aged 60-85 years 
with relapsed and/or refractory MM. A total of 39 patients 
(17 males and 22 females) who had received more than one 
previous therapy were enrolled. Th ere were 29, 5, 1, and 4 pa-
tients with IgG, IgA, IgD, and light chain MM, respectively. 
Th ere were 9, 17, and 13 patients with International Stag-
ing System stage I, II, and III disease, respectively. Previous 
treatment included conventional chemotherapy and radiation 
in 30 patients, IMiDs in 7, and autologous stem cell trans-
plantation in 4. Bortezomib (1.3 mg/m2) and dexamethasone 
(20 mg/body) were given on days 1, 8, and 15 in a 4-week 
cycle. Among 27 evaluable patients, 2 (7%) attained a strin-
gent complete response, 1 (4%) very good partial response, 
6 (22%) partial response, and 14 (52%) stable disease. Th e 
most common adverse events were diarrhea (30%), constipa-
tion (22%), and thrombocytopenia (22%). Peripheral neu-
ropathy occurred in 4 patients (1 Grade 1, 2 Grade 2, and 
1 Grade 3) but was manageable. Th us, once-weekly admin-
istration of bortezomib plus dexamethasone is considered a 

reasonable option for elderly patients with relapsed and/or 
refractory MM.
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P-133
Lenalidomide is Effective for the Extramedullary 
Disease in Patients with Multiple Myeloma: 
Report of 5 Cases
C. ITO,1 Y. AISA,1 T. NAKAZATO1 
1Department of Hematology, Yokohama Municipal Citizen's 
Hospital, Japan

Th e presence of extramedullary(EM) disease of multiple 
myeloma(MM) is the poor prognostic factor. Few studies 
have been reported about appropriate treatment of patients 
with EM disease of MM. Bortezomib has been mentioned to 
be the preferred choice of treatment for EM disease of MM. 
Th ere is little information about the eff ect of lenalidomide 
on EM disease. We report 5 cases of refractory MM with EM 
disease that were successfully treated with lenalidomide-based 
regimens. Median age of 5 patients(3 men and 2 women) 
was 73 years(59-90 years). A chromosome 13 deletion was 
observed in 1 patient. EM disease of MM occurred at pri-
mary diagnosis in 2 patients, other was occurred during the 
disease. EM diseases were shown at pleural lesion in 3 pa-
tients, cervical lesion in 1 patient and paravertebral lesion in 
1 patient. ４patients received bortezomib-based regimens 
before lenalidomide therapy. All patients received dexametha-
sone combined with lenalidomide.1 patient received BiRD 
(clarithromycin/,lenalidomide/ dexamethasone) combination 
therapy.All patients showed some response in the EM disease 
including complete disappearance in 1 patient and reduction 
in size in 4 patients.2 patients were still alive(1 in CR,1 in PR) 
from 2 to 13 months after therapy with lenalidomide and 3 
were died due to disease progression. Th ese cases suggests that 
lenalidomide could be a useful agent for treating bortezomib-
resistant EM disease in patients with refractory MM.
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P-134
Bortezomib-melphalan-prednisone-thalidomide 
Followed by Continuous Bortezomib-
thalidomide (VMPT-VT) Improved Survival
A. PALUMBO,1 S. BRINGHEN,1 L. DE PAOLI,2 
E. COTZIA,2 R. RIA,2 S. GENTILI,2 F. PATRIARCA,2 
C. NOZZOLI,2 A. LEVI,2 T. GUGLIELMELLI,2 
G. BENEVOLO,2 I. D. VINCELLI,2 L. BALDINI,2 
R. ZAMBELLO,2 C. CRIPPA,2 M. CAVO,2 
F. CIAMBELLI,2 A. M. CARELLA,2 V. MAGAROTTO,1 
F. CAVALLO,1 R. PASSERA,3 M. T. PETRUCCI,2 
P. MUSTO,2 D. ROSSI,2 M. BOCCADORO1 
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1Myeloma Unit, Division of Hematology, University of Torino, 
Italy; 2Italian Multiple Myeloma Network, GIMEMA; 3Divison 
of Nuclear Medicine 2, Citta della Salute e della Scienza, 
University of Torino, Torino, Italy

Background: In a multicenter phase 3 trial, VMPT-VT was 
superior to VMP for response rates, PFS and TNT. Here we 
report an updated analysis on OS after 54 mos of follow-up. 
Methods: Pts (N=511) were randomly assigned to receive 
nine 6-week cycles of VMPT-VT (induction: bortezomib 1.3 
mg/m2 d 1,4,8,11,22,25,29,32 cycles 1-4, d 1,8,22,29 cycles 
5-9; melphalan 9 mg/m2 d 1-4; prednisone 60 mg/m2 d 1-4; 
thalidomide 50 mg d 1-42; maintenance: bortezomib 1.3 mg/
m2 every 14 days and thalidomide 50 mg/d up to 2 years) 
or VMP alone. After the inclusion of 139 pts, the protocol 
was amended: both VMPT-VT and VMP induction were 
changed to nine 5-week cycles and bortezomib schedule was 
modifi ed to weekly administration (d 1,8,15,22). Results: Th e 
median PFS and TNT were longer with VMPT-VT (35.3 and 
46.6 mos, respectively) than with VMP (24.8 and 27.8 mos, 
respectively; HR 0.58 and 0.52; P<0.0001). Th e 5-year OS 
was greater with VMPT-VT (61%) than with VMP (51%; 
HR 0.70; P=0.01). Th e OS benefi t was mainly noticed in 
pts < 75 years (HR 0.64; P=0.01), with ISS I/II (HR 0.66, 
P=0.04) or with CR after treatment (HR 0.45; P=0.01). In 
the landmark analysis, median OS from start of maintenance 
was greater in pts who received VT (4-year OS 67% vs 55%; 
HR 0.63; P=0.006).During maintenance 7% of pts experi-
enced grade 3-4 peripheral neuropathy, 5% hematological 
toxicity, 3% infection and 12% discontinued due to adverse 
events. Conclusions: VMPT-VT improved OS in pts not eli-
gible for transplantation.Th e benefi t was greater in pts < 75 
years, pts with good prognosis or with chemosensitive tumor.
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P-135
Bendamustine, Velcade and Dexamethasone 
(BVD) is Effective in MM Patients Pre-treated 
with Bortezomib and Lenalidomide
M. OFFIDANI,1 L. CORVATTA,2 L. MARACCI,3 
A. M. LIBERATI,4 F. LOTTI,5 I. ATTOLICO,6 
P. CARAFFA,3 F. ALESIANI,7 
T. CARAVITA DE TORITTO,8 S. GENTILI,3 P. TOSI,9 
M. BRUNORI,10 D. DERUDAS,11 A. LEDDA,12 
A. GOZZETTI,13 C. CELLINI,14 L. MALERBA,15 
A. MELE,16 S. FELICI,17 S. GALIMBERTI,18 
P. MONDELLO,19 S. PULINI,20 U. COPPETELLI,21 
R. RIZZI,22 P. FRATICELLI,21 P. LEONI3 
1Clinica di Ematologia, Azienda Ospedaliero Universitaria 
Ospedali Riuniti di Ancona, Ancona, Italy; 2UO Medicina, 
Ospedale Civile E. Pro  li, Fabriano, Italy; 3Clinica di Ematologia, 
Azienda Ospedaliero Universitaria Ospedali Riuniti di Ancona, 
Italy; 4SC Oncoematologia, AO Santa Maria, Terni, Italy; 
5Ematologia e TMO, Ospedale della Misecordia, Perugia, 
Italy; 6UO Ematologia e TMO, AO San Carlo, Potenza, Italy; 
7UO Oncoematologia, Ospedale B. Eustachio, San Severino 
Marche, Italy; 8Dipartimento di Ematologia, Ospedale S. 
Eugenio, Roma; 9UO Ematologia, Ospedale degli Infermi, 
Rimini, Italy; 10UO Medicina, AO Ospedali Riuniti Marche 
Nord, Fano, Italy; 11Ematologia e TMO, Ospedale A. Businco, 
Cagliari, Italy; 12Ematologia e TMO, Ospedale R. Binaghi, 
Cagliari, Italy; 13Ematologia, AUO Senese, Policlinico Le Scotte, 
Siena, Italy; 14UO Ematologia, AUSL Ravenna, Ravenna, Italy; 
15UO Ematologia, AO Ospedali Riuniti Marche Nord, Pesaro, 
Italy; 16UO Ematologia, Ospedale G. Panico, Tricase, Italy; 
17UOSA, Ospedale Nuovo Regina Margherita, Roma, Italy; 
18UO Ematologia, Dipartimento Oncologico Universitario, 
Pisa, Italy; 19Dipartimento Universitario di Oncologia Medica, 
Messina, Italy; 20UO Ematologia Clinica, Dipartimento di 
Ematologia, Ospedale Spirito Santo, Pescara, Italy; 21UO 
Ematologia, Ospedale Santa Maria Goretti, Latina, Italy; 
22Sezione di Ematologia, Dipartimento di Patologia ed 
Ematologia, Universita' di Bari, Bari, Italy; 23Clinica Medica, 
Azienda Ospedaliero Universitaria Ospedali Riuniti di Ancona, 
Ancona, Italy

Bendamustine seems to be eff ective in relapsed-refractory 
Multiple Myeloma (rrMM). We evaluated the effi  cacy and 
toxicity of the combination Bendamustine (70 mg/m2 days 
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1, 8), Bortezomib (1.3 mg/m2 days 1, 4, 8, 11) and Dexa-
methasone (20 mg day and day after Bortezomib) adminis-
tered every 28 days for 6 cycles and every 56 days for further 
6 cycles in patients with rrMM treated with less than 5 prior 
lines of therapy and not refractory to Bortezomib. Primary 
end-point of the study was ORR after 4 cycles. Seventy-three 
patients have been enrolled. Median age was 68 years (range 
41-85), 26% had ISS stage III and 31% LDH above nor-
mal. Prior treatments were 1-2 and 3-4 in 83% and 17% of 
patients, respectively. All patients had received new-drugs 
(55% Th alidomide, 44% Bortezomib, 53% Lenalidomide, 
15% Bortezomib+Lenalidomide) and 33% were refractory 
to the last treatment. After 4 cycles of BVD, ORR was 71% 
(CR: 16%, VGPR: 19%, PR:35%) while 19% of patients 
achieved SD and 10% had PD. ORR was signifi cantly higher 
in patients not pre-exposed with bortezomib (87% vs 63%; 
p=0.023). After a median follow-up of 10 months, median 
TTP was 17 months and 1-year OS was 78%. Factor adverse-
ly aff ecting TTP were platelets < 100 x 109/l (p=.028) and 
3-4 prior therapies (p=.035). Main grade 3-4 side eff ects were 
thrombocytopenia (33%), neutropenia (18%), infections 
(13.5%; grade 5:5.5%) and neuropathy (8%). BVD regimen 
was tolerated and eff ective particularly in early relapsed MM 
patients even if pre-treated with Lenalidomide and/or Bort-
ezomib.

240

P-136
Lower Plasma miR-92a Levels in Newly 
Diagnosed Symptomatic Multiple Myeloma 
Patients with Poor-risk Cytogenetics
S. YOSHIZAWA,1 J. H. OHYASHIKI,2 T. UMEZU,3 
A. INAGAKI,4 S. IIDA,5 K. OHYASHIKI3 
1First Department of Internal Medicine, Tokyo Medical 
University, Japan; 2Institute of Medical Science, Tokyo Medical 
University, Tokyo; 3Department of Hematology, Tokyo Medical 
University, Japan; 4Department of Hematology and Oncology, 
Nagoya City West Medical Center, Nagoya; 5Department of 
Medical Oncology & Immunology, Nagoya City University 
Graduate School of Medical Sciences, Nagoya

Purpose: Cytogenetic abnormalities (CAs) are important 
factors for the prognosis of multiple myeloma (MM). Plasma 
miRNA profi ling has showed considerably lower plasma miR-
92a levels in MM patients (Yoshizawa et al. Blood Cancer 
Journal 2(1):e53, 2012). Here, we evaluated a possible associ-
ation between plasma miR-92a levels and cytogenetic classifi -
cation. Methods: We measured plasma miR-92a levels (miR-
92a/miR-638) by qRT-PCR in 61 patients recently diagnosed 
with symptomatic MM; 48 of these were evaluated for evi-
dent CAs by using fl uorescence in situ hybridization (FISH) 
and conventional cytogenetic studies. We also analyzed the 

clinical relevance of plasma miR-92a levels with respect to 
CAs. Results: Chromosomal aberrations were noted in 21 
(44%) MM patients after diagnosis, including 9 patients with 
t(4;14), 5 with t(11;14), 3 with t(14;16), 1 with del(17p), 
and 1 with del(13q). Between MM patients with and without 
poor CAs, there were no signifi cant diff erences in β2M and 
albumin levels (P = 0.791 and 0.314, respectively), Interna-
tional Staging System stagings (P = 0.2963). Th e plasma miR-
92a level was signifi cantly lower in the newly diagnosed MM 
patients with poor-risk CAs than in those with good-risk CAs 
(P = 0.0155). Conclusion: Th e plasma miR-92a values vary 
across poor- and good-risk cytogenetics in newly diagnosed 
MM patients. Our study indicates that plasma miR-92a levels 
may not only function as novel biomarkers for diagnosis, but 
may also be helpful for prognostic stratifi cation, even in pa-
tients with inadequate cytogenetic results.
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P-137
Consolidation with VTd Improves the CR 
Rate Following VTd Induction and Single 
Autotransplantation in Multiple Myeloma
L. XAVIER,1 X. LELEU,2 G. FOUQUET,1 
B. HEBRAUD,3 M. ROUSSEL,3 D. CAILLOT,4 
M. L. CHRETIEN,4 B. ARNULF,5 R. SZALAT,5 
L. GARDERET,6 L. BENAJIBA,6 B. PEGOURIE,7 
C. REGNY,7 B. ROYER,8 A. CAULIER,8 
A. M. STOPPA,9 S. GARCIAZ,9 C. TOUZEAU,10 
C. CHALETEIX,11 J. P. FERMAND,5 
H. AVET LOISEAU,12 T. FACON,2 M. ATTAL,3 
P. MOREAU10 
1Hopital Huriez, CHRU Lille, France; 2Hopital Huriez, Lille, 
France; 3Hopital Purpan, Toulouse, France; 4Hopital d’Enfants, 
Dijon, France; 5Saint Louis, APHP, Paris, France; 6Saint 
Antoine, APHP, Paris, France; 7Hopital A.Michallon, Grenoble, 
France; 8Hopital Sud, Amiens, France; 9Institut Paoli Calmettes, 
Marseille, France; 10Hotel Dieu, Nantes, France; 11Hopital 
Gabriel-Montpied, Clermont-Ferrand, France; 12Hopital Purpan, 
Toulouse, Franc

Background. Studies have demonstrated the impact of VTd 
(Bortezomib-Th alidomide-dexamethasone) on response and 
PFS upfront in Myeloma; but no data is available regarding 
VTd consolidation in a VTd induction regimen followed by 
single auto (VTd-auto-VTd). We assessed effi  cacy and safety 
of VTd-auto-VTd regimen as compared to VTd-auto without 
consolidation. Method. 121 newly diagnosed MM across 9 
IFM centers were eligible for the VTd-auto-VTd regimen and 
96 for the VTd-auto without consolidation in the same pe-
riod of time. Results. In the whole study, the median age was 
56 years, 50% had ISS 2 and 3, 22% had adverse FISH (simi-
lar across groups). Th e ORR was identical across cohorts at 
completion of therapy, 92.5% and 94%. Nevertheless CR rate 
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was signifi cantly greater in VTd-auto-VTd, 52% vs. 34%, re-
spectively (p=0.003). CR rates were identical after induction 
and after ASCT across cohorts. With median follow-up of 30 
months, the relapse rate was lower in the cohort VTd-auto-
VTd, 21% and 45%, respectively (p=0.001); consequently 
improving the median TTP, not reached and 35 months, 
respectively (p=0.034). Th e expected 4-years TTP was 85% 
and 53% in either cohort, respectively. Th e safety profi le of 
VTd-auto-VTd was superimposable to VTd-auto without 
consolidation. Conclusion. Th is study showed an impressive 
increase in CR rate in relation to the consolidation that trans-
lated into a prolonged TTP. VTd-auto-VTd compared very 
favorably to the other upfront protocols, and may become in 
the near future a standard of care in newly diagnosed patients 
with Myeloma.
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P-138
Phase 1/2 Study of Car  lzomib Replacing 
Bortezomib for Multiple Myeloma (MM) Pts 
Refractory to a BTZ-containing Regimen
J. R. BERENSON,1 J. HILGER,2 R. DICHMANN,3 
D. PATEL-DONNELLY,4 R. BOCCIA,5 
A. BESSUDO,6 L. STAMPLEMAN,7 D. GRAVENOR,8 
S. ESHAGHIAN,9 Y. NASSIR,10 R. SWIFT,11 
R. VESCIO9 
1Hematology/Oncology, Institute for Myeloma & Bone Cancer 
Research, United States; 2Oncotherapeutics, United States; 
3Central Coast Medical Oncology, United States; 4Fairfax 
Northern Virginia Hematology Oncology, United States; 
5Center for Cancer and Blood Disorders, United States; 
6California Cancer Care for Research and Excellence, United 
States; 7Paci  c Cancer Care, United States; 8Family Cancer 
Center Foundation, United States; 9Cedars-Sinai Medical 
Center, United States; 10Cancer Care Institute, United States; 
11James R. Berenson, MD, Inc., United States

Data has suggested single-agent carfi lzomib (CFZ) can 
produce response for MM pts refractory to prior bortezomib 
(BTZ)-containing regimens. Th is Phase 1/2 trial investigat-
ed CFZ as a replacement for BTZ in the most recent BTZ-
containing regimen on which pts have progressed. CFZ IV 
over 30 min replaced BTZ in each regimen on D1, 2, 8, 9, 
15, & 16 of each 28-day cycle. CFZ doses were escalated in 
each of the fi rst 4 cycles from 20 to 27, 36, and 45 mg/m2 or 
until MTD was reached for that regimen. Aside from CFZ 
replacing BTZ, regimens were identical to the most recent 
BTZ-containing regimen. To date 33 pts were treated with 
CFZ in 13 diff erent combination regimens containing ascor-
bic acid, bendamustine, clarithromycin, cyclophosphamide, 
dexamethasone, lenalidomide, melphalan, methylpredniso-
lone, pegylated liposomal doxorubicin, and/or thalidomide. 
Pts completed a median of 3 cycles with 7.8 months of medi-
an follow up. To date one regimen has reached MTD. Clini-
cal benefi t was seen in 19 (65.5%) pts: CR = 6.9%; VGPR 
= 17.2%; PR = 20.7%; MR = 20.7%; SD = 27.6%. Eight 
pts have progressed on study, with 6 progressing after initial 
response. Median PFS is 8.3 mo with median DOR at 8.5 
mo. Common > G2 adverse events include thrombocyto-
penia, lymphopenia, neutropenia, leukopenia, pneumonia, 
fever, UTI, sepsis and, tumor lysis syndrome. Fifteen pts ex-
perienced serious adverse events. Ten pts experienced dose-
limiting toxicities. Th ese results suggest that CFZ is an eff ec-
tive and tolerable replacement for BTZ for pts refractory to a 
variety of BTZ-containing regimens.
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P-139
BVD in Elderly MM Progressive after 1st Line 
Therapy (IFM 2009-01 Trial): Predictive Factors 
of Defavourable Outcome
P. RODON,1 C. HULIN,2 B. PEGOURIE,3 
M. TIAB,4 B. ANGLARET,5 L. BENBOUBKER,6 
H. JARDEL,7 O. DECAUX,8 B. KOLB,9 
M. ROUSSEL,10 L. GARDERET,11 X. LELEU,12 
O. FITOUSSI,13 C. CHALETEIX,14 P. CASASSUS,15 
P. LENAIN,16 B. ROYER,17 A. BANOS,18 
R. BENRAMDANE,19 P. CONY-MAKHOUL,20 
M. DIB,21 J. FONTAN,22 A. M. STOPPA,21 
C. TRAULLE,22 J. P. VILQUE,25 M. O. PETILLON,12 
C. MATHIOT,26 P. MOREAU27 
1Hematology, Centre Hospitalier de Perigueux, France; 
2Hematology CHU Nancy France; 3Hematology CHU Grenoble 
France; 4Hematology CHD La Roche sur Yon France; 
5Hematology CHG Valence France; 6Hematology CHU Tours 
France; 7Hematology CHG Vannes France; 8Hematology 
CHU Rennes France; 9Hematology CHU Reims France; 
10Hematology CHU Toulouse France; 11Hematology Hopital 
Saint Antoine Paris France; 12Hematology CHRU Lille France; 
13Hematology Polyclinique Nord Aquitaine Bordeaux France; 
14Hematology CHU Clermont-Ferrand France; 15Hematology 
Hopital Avicenne Bobigny France; 16Hematology CAC Rouen 
France; 17Hematology CHU Amiens France; 18Hematology 
CHG Bayonne France; 19Hematology CHG Pontoise France; 
20Hematology CHG Annecy France; 21Hematology CHU Angers 
France; 22Hematology CHU Besancon France; 23Hematology 
Institut Paoli-Calmette Marseille France; 24Hematology 
CHU Lyon Sud France; 25Hematology CAC Caen France; 
26Hematology Institut Curie Paris France; 27Hematology CHU 
Nantes France

Background: We conducted a phase 2 study of Bendamus-
tine, Bortezomib and Dexamethasone (BVD) in elderly pa-
tients with RRMM. Th e present analysis aimed to determine 
predictors of defavourable outcome at 6 months. Methods: 
IFM 2009-01 trial was dedicated to pts > 65 years in 1st re-
lapse or refractory to 1st line therapy. Inclusion criteria were 
measurable disease, PS ECOG 0-2, ANC > 1.5x109/l, plate-
lets > 100x109/l, serum creatinine level < 250 mcmol/l, AST 
and ALT < 3xULN. Pts with prior exposure to bortezomib 
were excluded. Treatment regimen was 6 28 days cycles of B 
70 mg/m2 D1-8, V 1.3 mg/m2 D1-8-15-22 and D 20 mg 
D1-8-15-22. Responders were assigned to receive mainte-
nance treatment with 6 additional cycles given 1 month out 
of 2. Pts with favourable outcome at 6 months were defi ned 
as achieving sustained PR or better and beginning mainte-
nance treatment without major toxicity or unrelated event. 
Results: 73 pts were included (median age 75.8 years). Best 
response was PR or better: 49 pts , MR: 6, SD: 4, progression: 
13, early discontinuation: 1. At 6 months, PFS was 67.1% 
and OS 80.8%. Defavourable outcome was observed in 36 

pts (49.3%): failure to achieve sustained PR in 24, treatment 
toxicity in 6, unrelated adverse event in 4, patient refusal or 
lost to follow-up 1 each. Predictive factors of a defavourable 
outcome were beta 2 microglobulin (B2M) level > 3.5 mg/l 
(p=0.0029), 17p deletion (p=0.025) and male sex (p=0.04). 
Conclusion: In the IFM 2009-01 trial, elevated serum B2M 
level, presence of deletion 17p and male sex correlated with 
defavourable outcome.
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P-140
Pomalidomide + Dexamethasone + Pegylated 
Liposomal Doxorubicin in Relapsed/Refractory 
Multiple Myeloma
J. R. BERENSON,1 J. HILGER,2 L. KLEIN,3 
S. ESHAGHIAN,4 Y. NASSIR,5 R. SWIFT,6 
R. VESCIO4 
1Hematology/Oncology, Institute for Myeloma & Bone Cancer 
Research, United States; 2Oncotherapeutics, United States; 
3Illinois Cancer Specialists, United States; 4Cedars-Sinai 
Medical Center, United States; 5Cancer Care Institute, United 
States; 6James R. Berenson, MD, Inc., United States

Pomalidomide (POM) has shown effi  cacy in combina-
tion with dexamethasone (DEX) for patients (pts) refractory 
to bortezomib (BTZ) and lenalidomide (LEN). Our recent 
trial evaluating LEN in combination with DEX, pegylated 
liposomal doxorubicin (PLD), and BTZ (DVD-R) showed 
that both effi  cacy and tolerability was improved by changing 
the dose and schedule of these drugs. We conducted a Phase 
1/2 trial investigating POM in combination with DEX and 
PLD using a modifi ed dose and longer 28-day schedule for 
relapsed/refractory (RR) multiple myeloma (MM) pts. Phase 
1 pts had progressive MM at enrollment and had relapsed 
on an anti-MM regimen. Phase 2 pts were refractory to LEN 
(single-agent or combination). During Phase 1, POM was 
administered orally (2, 3, or 4 mg daily D1-21) along with 
IV DEX (40 mg) and IV PLD (5 mg/m2) on D1, 4, 8, & 
11 of each 28-day cycle. POM doses were escalated by co-
hort until a maximum-tolerated dose (MTD) was reached. 
Eleven pts were enrolled, all during Phase 1. Pts received a 
median of 4 prior treatments and completed a median of 3 
cycles with a median follow up of 3.6 mo. (range: 1-6.7). We 
enrolled all three cohorts with MTD declared at 4 mg POM. 
Best overall response rate was 40%: 4 PR; 4 SD; 2 PD. Four 
pts progressed on study, 1 after initial response. Common > 
G2 adverse events (AEs) included neutropenia, lymphopenia, 
anemia, hyponatremia, fever, and fatigue. Th ere were 3 SAEs 
with no DLTs. Th e combination of POM with DEX and 
PLD on a 28-day cycle appears to be an eff ective treatment 
option with acceptable tolerability for R/R MM patients.
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P-141
A Phase 1 Study of ARRY-520 with Bortezomib 
(BTZ) and Dexamethasone in Relapsed or 
Refractory Multiple Myeloma (RRMM)
A. CHARI,1 M. HTUT,2 J. ZONDER,3 J. W. FAY,4 
B. HILDER,5 M. PTASZYNSKI,6 D. WALKER,7 
J. KAUFMAN8 
1Internal Medicine, Divsion of Hematology/Oncology, Mt 
Sinai School of Medicine, United States; 2Department of 
Hematology & Hematopoietic Cell Transplantation, City of 
Hope, Duarte CA, United States; 3Department of Oncology, 
Barbara Ann Karmanos Cancer Institute, Detroit MI United 
States; 4Department of Hematopoietic Cell Transplantation and 
Therapeutics, Baylor Research Institute; 5Clinical Operations, 
Array BioPharma; 6Clinical Development, Array BioPharma; 
7Translational Medicine, Array BioPharma; 8Department of 
Hematology and Medical Oncology, Emory Winship Cancer 
Institute, Atlanta, GA, United States

ARRY-520 is a novel kinesin spindle protein inhibitor with 
encouraging activity in patients (pts) with RRMM. Preclini-
cal synergy of ARRY-520 and BTZ provides the rationale to 
combine these drugs in the clinic. Th is Ph 1 study evaluates 
the safety of ARRY 520, BTZ and dexamethasone (dex). Eli-
gible pts had RRMM with > 2 prior lines of therapy, includ-
ing a proteasome inhibitor and an IMiD. ARRY 520 is given 
intravenously (IV) on D1,2,15,16; BTZ as an IV bolus, and 
oral dex on D1,8,15 in a 28-day cycle. 34 pts were treated to 
date at various dose levels of both ARRY-520 and BTZ. Pts 
had a median of 5 prior regimens (range 2-10). Th e dose esca-
lation cohorts to date are shown in the attached table. ARRY-
520 (1mg/m2/d) with BTZ (1.3 mg/m2/d) and dex was not 
tolerated (2/3 DLT). Addition of GCSF allows ARRY-520 
and BTZ to be combined at 1.5 and 1.3 mg/m2 respectively, 
the maximum planned dose of both drugs. Th e most com-
monly reported adverse events include neutropenia, diarrhea, 
anemia, thrombocytopenia, and pyrexia. Preliminary evi-
dence of pharmacodynamics and clinical activity was seen at 
higher dose levels including BTZ refractory pts still on study 
for >10 cycles without steroids. To date, ARRY-520 +BTZ 
appears well tolerated with G-CSF and has demonstrated evi-
dence of activity including responses in BTZ refractory pts. 
Th ese data support further exploration of this combination 
including alternative schedules of ARRY-520. Updated data 
will be presented.
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P-142
Clinical Features of Myeloma in Patients Aged 
80 Years and Over
T. SASAKI,1 K. MIYAZAKI,1 Y. ABE,1 R. SEKINE,1 
Y. NAKAGAWA,1 N. TSUKADA,1 K. SUZUKI1 
1Department of hematology, JRCMC, Japan

Object: Elderly myeloma cases are often times excluded 
from clinical trials because of their poor performance status, 
complications, and socio-economic reasons. Th e purpose of 
this study is to explore the characteristics of elderly myeloma. 
Methods: 333 multiple myeloma patients treated in JRCMC 
between Apr/1987 and Aug/2012 were enrolled. Patients 
were grouped according to age, over and under 80 years. We 
compared the laboratory fi ndings, prognosis, response to 
treatment, and early death rates between the two groups retro-
spectively. Results: Th e median age of diagnosis in ≧80 years 
was 83.8 (80-90), while that of <80 was 62.0(29-79). Rates 
of patients with Hb<10g/dl, β2microglobrin>3.5mg/dl and 
ISS 3 were signifi cantly higher in patients ≧80. Rates of pa-
tients who’s prognosis was PR or better was 83％ vs 95% in 
patients ≧80 and between 66 and 80 respectively(P=0.038). 
Mean OS were 29.6 vs 44.7 months respectively(P=0.047). 
Early death rate was higher in patients ≧80, but not signifi -
cantly. (14%vs7% P=0.25) Conclusion: Myeloma patients 
≧80 years were likely to be anemic and have advanced ISS 
stage, leading to poorer prognosis. Response to treatment in 
≧80 years group was poorer, however, this rate was better 
than that in the other studies. Since the mean OS of myeloma 
patients in ≧80 years group is less than half of the life ex-
pectancy at age 80, we considered that the temporary goal of 
treatment should be to achieve that.
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P-143
Bortezomib, Melphalan, Prednisolone for Newly 
Diagnosed Korean Myeloma Patients Who are 
Not Eligible for Transplantation
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University Bucheon St. Mary‘s Hospital, Korea; 24Deparment 
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of Korea, Seoul, Korea; 25Wonkwang University School of 
Medicine, Korea

Effi  cacy of VMP for newly diagnosed myeloma patients was 
well-documented by phase 3 study. However, Effi  cacy and 
toxicities in Asian patients has not well documented. Th us we 
conducted retrospective study to observe the effi  cacy and tox-
icity of VMP treatment in Korean myeloma patients outside of 
clinical trial. Data were collected retrospectively from medical 
record from 25 hospitals. Sixty fi ve patients who started VMP 
as fi rst line from 2011 Feb to Aug were included. Median age 
was 70.5 and 48% were male sex. IgG type was most common 
(52.3%) and IgA 23.1%. ISS stage I is 10.8 and III is 50.8%. 
Creatinine less than 30ml/min comprised of 23.1%. Patients 
with high risk FISH (Del17p, t(4;14), t(4;16)) were 15.4%. 
Median 4 cycles (range 1-9) were given.Overall response 
rate(RR) was 75.48% and VGPR or more was 39.5%. RR 
was not diff erent according to the Ccr, age, high-risk FISH 
or ISS stage. Median PFS and OS was not reached yet. One 
year PFS was 68.3% and one year OS was 82.8%. Most com-
mon toxicity was cytopenias, peripheral neuropathy, and gas-
trointestinal toxicities such as nausea and diarrhea. Th e onset 
of peripheral neuropathy was early and most of them started 
within 3 cycles. Dose intensity of bortezomib decreased for 
the fi rst 4 cycles due to neuropathy and infection. Effi  cacy of 
VMP regimen was good in Korean patients. With relatively 
high mortality due to pneumonia preventative measure for 

prophylaxis need to be developed. Considering early onset of 
peripheral neuropathy, close observation and intervention are 
needed to prevent aggravation of neuropathy.
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P-144
Single Centre Experience on the Ef  cacy 
and Quality of Stem Cell Mobilization among 
Myeloma Patients
S. TAN,1 T. C. ONG,1 J. SURIAR,1 J. TAN,1 
Z. ZAKARIA,1 X. SIM,1 P. K. LIEW,1 J. KUAN,1 
N. S. LAU,1 J. SATHAR,1 K. M. CHANG1 
1Haematology, Hospital Ampang, Malaysia

Introduction: Autologous stem cell transplantation (ASCT) 
is still remained the standard treatment for myeloma patients 
who are transplant-eligible in the era of emerging novel 
agents. We would like to evaluate the effi  cacy and quality of 
stem cell mobilization among myeloma in our centre for the 
last 11 years. Method and results: We retrospectively ana-
lyzed a total of 118 myeloma cases between January 2001 
and December 2012 who underwent peripheral blood stem 
cell (PBSC) mobilization, using high dose cyclophosphamide 
of 3g/m2 follow by G-CSF stimulation. Majority of our pa-
tients are IgG subtype (IgG Kappa 43% and IgG Lambda 
28%). Th ere was no signifi cant gender diff erent in our cohort 
with the median age of 54 year old. Th e induction chemo-
therapy prior to stem cell collection has evolved from VAD 
regimen (30%) to Th alidomide-based regimen (48%) then 
Bortezomib-based regimen (22%) with time. We success-
fully collected a minimal target cell dose of 2x10^6 cells/kg 
among 89% of our myeloma patients and majority of them 
just required one session of apheresis (62%). Th e collected 
PBSC were immediately sent for cryopreservation using 5% 
DMSO. Th e mean of stem cells viability prior cryopreserva-
tion was 99.45% (range: 92.72%-100%) and post thawing 
was 96.88% (range: 91.0%-99.0%) respectively. A total of 
102 patients underwent (97%) ASCT with one incidence of 
documented TRM (1%). Both the median day of neutrophils 
and platelet engraftment was Day+10 days. Conclusion: We 
managed to achieve promising and successful stem cell mobi-
lization and storage program among our myeloma patients.
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P-145
A Phase II Trial of Car  lzomib, 
Cyclophosphamide and Dexamethasone (CCd) 
for Newly Diagnosed Multiple Myeloma Patients
A. PALUMBO,1 S. BRINGHEN,1 M. T. PETRUCCI,2 
S. OLIVA,1 P. FINSINGER,2 C. CONTICELLO,3 
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L. PANTANI,4 F. CAVALLO,1 P. CORRADINI,5 
G. BENEVOLO,6 C. CERRATO,1 M. OFFIDANI,7 
C. PALLADINO,1 O. VILLANI,8 A. SINISCALCHI,9 
D. ROSSI,10 S. CALTAGIRONE,1 P. SONNEVELD,11 
A. LAROCCA,1 M. BOCCADORO1 
1Myeloma Unit, Division of Hematology, University of Torino, 
Italy; 2Division of Hematology, Umberto I Hospital, Roma; 
3Division of Hematology, Ferrarotto Hospital, Catania; 4Institute 
of Hematology and Medical Oncology "Seragnoli", University 
School of Medicine, Bologna; 5Division of Hematology, IRCCS 
Fondazione Istituto Nazionale dei Tumori, Milano; 6Division of 
Hematology, Citta della Salute e della Scienza, Torino; 7Division 
of Hematology, Riuniti Hospital, Ancona; 8Department of 
Onco-Hematology, IRCCS, Centro di Riferimento Oncologico 
della Basilicata, Rionero in Vulture, Potenza; 9Division of 
Hematology, Sant'Eugenio Hospital, Roma; 10Division of 
Hematology, BRMA - Amedeo Avogadro University of Eastern 
Piedmont, Novara; 11Department of Hematology, Erasmus 
Medical Center, Rotterdam, The Netherlands

Background: Carfi lzomib is a novel, irreversible protea-
some-inhibitor. Here we evaluated effi  cacy and safety of the 
combination carfi lzomib-cyclophosphamide-dexamethasone 
(CCd) in elderly newly diagnosed MM pts. Methods: Pts 
received oral cyclophosphamide (300 mg/m2 d 1,8,15), oral 
dexamethasone (40 mg d 1,8,15,22) and iv carfi lzomib (20 
mg/m2 d 1,2 and 36 mg/m2 d 8,9,15,16 cycle 1; 36 mg/m2 d 
1,2,8,9,15,16, cycles 2-9) every 28 days for 9 cycles, followed 
by maintenance with iv carfi lzomib (36 mg/m2 d 1,2,15,16) 
every 28 days until progression. Results: Enrollment was com-
pleted (54 pts): median age was 71, 28% of pts was > = 75 
years, 40% had ISS stage III, and 35% had unfavorable FISH 
[t(4;14) or t (14;16) or del17p]. Th e median duration of 
treatment was 5 cycles. Responses improved with the duration 
of treatment reaching after 9 cycles: 100% PR, 77% VGPR, 
53% CR/nCR, including 23% stringent-CR. Responses were 
rapid with the median time to PR of 1 month and the median 
time to CR of 2 months. After a median follow-up of 7.5 
months, the 1-year PFS was 87% and the 1-year OS was 88%. 
Grade (G) 4 hematologic toxicities included neutropenia (2 
pts, 5%). G3-4 non-hematologic toxicities were infections (4 
pts, 10%), cardiac (2 pts, 5%) and gastrointestinal complica-
tions (1 pt, 2.5%). Five pts (12%) discontinued treatment 
and 7 pts (17%) required carfi lzomib dose reductions due to 
adverse events. Conclusions: CCd showed encouraging activ-
ity in patients with newly diagnosed MM and was well toler-
ated with limited need for dose modifi cation. Results will be 
updated at the meeting.
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P-146
Lenalidomide-dexamethasone vs 
Melphalan-prednisone-lenalidomide vs 
Cyclophosphamide-prednisone-lenalidomide in 
NDMM
A. LAROCCA,1 V. MAGAROTTO,1 M. OFFIDANI,2 
L. POUR,3 A. M. LIBERATI,2 G. BENEVOLO,2 
F. PATRIARCA,2 S. BRINGHEN,1 M. CAVALLI,2 
D. ROSSI,2 P. OMEDE',1 N. GIULIANI,2 M. GALLI,2 
G. PIETRANTUONO,2 C. PALLADINO,1 
V. MONTEFUSCO,2 C. MUSOLINO,2 
A. P. FALCONE,2 A. ROCCI,1 R. ZAMBELLO,2 
A. LEDDA,2 S. GENTILI,2 P. MUSTO,2 
M. BOCCADORO,1 R. HAJEK,4 A. PALUMBO1 
1Myeloma Unit, Division of Hematology, University of Torino, 
Torino, Italy; 2Italian Multiple Myeloma Network, GIMEMA, Italy; 
3Department of Internal Medicine, Hematology and Oncology, 
University Hospital Brno, Jihlavska, Brno, Czech Republic; 
4Czech Myeloma Group, Jihlavska, Brno, Czech Republic

We designed a multicentre phase III trial comparing le-
nalidomide plus low dose dexamethasone (Rd) with mel-
phalan-prednisone-lenalidomide (MPR) and cyclophospha-
mide-prednisone-lenalidomide (CPR) to evaluate the best 
combination in multiple myeloma patients >= 65 years old or 
not eligible to autologous stem cell transplantation. Between 
October 2009 and October 2012, 663 patients were enrolled 
and randomized to receive nine 28-day induction cycles of Rd 
(lenalidomide 25 mg/day for 21 days; dexamethasone 40 mg 
on days 1, 8, 15 and 22 in patients 65-74 years old and 20 mg 
in those >= 75 years) or MPR (lenalidomide 10 mg/day for 21 
days; melphalan orally 0.18 mg/Kg for 4 days in patients 65-
74 years old reduced to 0.13 mg/Kg in >= 75 years patients; 
prednisone 1.5 mg/Kg for 4 days) or CPR (lenalidomide 25 
mg/day for 21 days; cyclophosphamide orally 50 mg/day for 
21 days in patients 65-74 years old reduced to 50 mg eod in 
>= 75 years patients; prednisone 25 mg eod). After induction, 
all patients were randomized to receive maintenance therapy 
with Lenalidomide 10 mg/day on day 1-21 alone or in com-
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bination with prednisone at the dose of 25 mg eod. Each cycle 
was repeated every 28 days, until disease progression (PD). 
Median age of the study population was 73 years, 49% were 
male, 27% had a ISS stage 3 and 17% had at least one bad 
prognostic cytogenetic abnormality. Patients characteristics 
were well balanced in the three arms. Database were locked 
in December 2012. Effi  cacy and safety data will be available 
at the meeting.
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P-147
Use of sFLC in Combination with an M-protein 
in the -region to Measure Response
M. C. MINNEMA,1 L. CORNELISSEN,1 L. TE 
BOOME,1 W. DE KRUIJF,2 H. LOKHORST,1 A. 
BLOEM3 
1Department of Hematology, University Medical Center 
Utrecht, Netherlands; 2department of immunologu, university 
medical center utrecht, netherlands; 3department of 
immunology, university medical center utrecht, netherlands

Quantifi cation of M-proteins can be performed by pro-
tein electrophoresis (sPEP) and the sFLC. If an M-protein 
migrates into the β-globulin fraction quantifi cation is often 
diffi  cult.Twelve percent of MM patients, particularly with 
IgA M-proteins, present with a sPEP spike in the β-region. 
We evaluated whether sFLC had an additional value in re-
sponse assessment. All patients in a 3-year time period with 
an M-protein in the β-region and a simultaneously sFLC 
measurement (n=21, 125 measurements, group 1) were in-
cluded. Th ese patients were compared with a second cohort of 
randomly selected patients with an M-protein in the γ-region 
and a simultaneously sFLC measurement (n = 30, at least 
one quantifi able M-protein (>5g/L) to exclude oligosecre-
tory disease, 228 measurements, group 2). When analysing 
the 2 groups separately the percentage of unquantifi able M-
protein by sPEP was higher in group 1 (54.4% vs 33.8%). 
When using the border for quantifi able sFLC (>100 mg/L), 
we found signifi cantly more measurements in group 1 with 
an unquantifi able M-protein and an elevated sFLC, (30.9% 
vs. 7.8%, p-value 0.000). Th is is possibly explained by a more 
accurate measurement by sFLC which is underestimated in 
patients with a sPEP spike in the β-region. In conclusion, in 
this retrospective study we found that an unquantifi able band 
in the β-region is accompanied by a relevantly high sFLC (> 
100 mg/L) in one third of all measurements. Implementing 
the sFLC assay in response assessment of patients who have a 
M-protein in the β-region may therefore have additive value
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P-148
Transplant for MM 1995 -2010-Survival 
Improvement in All Age Groups and Across 
Induction/Maintenance/Post-Relapse Phases
P. HARI,1 L. COSTA,2 M. J. ZHANG,3 X. ZHONG,3 
S. LONIAL,4 A. KRISHNAN,5 A. DISPENZIERI6 
1Hematology Oncology, Medical College of Wisconsin, United 
States; 2Medical University of South Carolina , Charleston , 
SC; 3Medical College of Wisconsin, Milwaukee, WI; 4Emory 
University, Altlanta, GA; 5City of Hope National Medical Center, 
Duarte, CA; 6Dept of Hematology Oncology, Mayo Clinic, 
Rochester, MN

Impact of novel drugs (thalidomide/lenalidomide/bort-
ezomib) on outcomes post AHCT is unknown. We analyzed 
outcomes of 20,278 AHCT recipients (within 12 months of 
diagnosis) in the N. America across 3 cohorts based on year 
(yr) of AHCT: 1995-99 (n=2226), 2000-04 (n=6408) and 
2005-10 (n=11644), refl ecting increasing availability of novel 
drugs. Five yr survival after AHCT progressively improved 
over the 3 eras from 47% to 53% and 56%. In multivariate 
analysis, AHCT in later cohorts (2000-04 or 2005-10) and 
younger age were associated with better survival. Induction 
therapy with VAD-like regimens declined (83% in 95-99 to 
11%). Novel agent induction increased to 74% by 2005-10 
resulting in a higher proportion in complete/partial remission 
pre-AHCT. Planned maintenance changed from interferon/
steroid use in 95-99 to steroids, and novel agents in the later 
cohorts. Successive cohorts had superior progression free sur-
vival after AHCT (50% vs. 55% vs. 57% at 24 months) and 
post-relapse survival (58% vs. 65% vs. 72% at 24 months after 
relapse). Survival benefi ts accrued to all age groups (Figure). 
For <50 yr olds treated in 2000-2004 and 2005-10 the HR 
for death was 0.88 and 0.76 respectively compared to 1995-
99. For 50-64 yr olds, corresponding HR for death was 0.81 
and 0.67 in 2000-04 and 2005-10. Similarly for those above 
65 years HR of death declined to 0.80 and 0.58 in 2000-04 
and 2005-10. Integration of novel agents and AHCT has a 
complementary eff ect on the natural history of transplant eli-
gible MM with outcomes improving in all phases of therapy 
and across all age groups.
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P-149
Non-response to Initial MM Induction-is There 
Bene  t to Additional Therapy to Upgrade 
Response Pre-transplant (AHCT)?
P. HARI,1 R. VIJ,2 M. J. ZHANG,3 X. ZHONG,3 
S. LONIAL,4 A. DISPENZIERI5 
1Hematology Oncology, Medical College of Wisconsin, United 
States; 2Washington University. St Louis, MO; 3Medical College 
of Wisconsin, Milwaukee, WI; 4Emory University, Altlanta, GA; 
5Mayo Clinic Rochester, MN, United States

Th e benefi t of additional salvage therapy to upgrade re-
sponse pre-AHCT in patients (pts) with a less than partial/
complete response (PR/CR) to fi rst line induction therapy 
is not clear. Between 1995 -2010, 575 pts received upfront 
AHCT (within 12 mo of diagnosis) for MM after failing to 
achieve a PR/CR to initial induction therapy. We compared 
outcomes after dividing these pts into 2 cohorts - those who 
received additional salvage therapy (SALVAGE; n=324); and 
those proceeding to AHCT immediately without any addi-
tional therapy (NOSALVAGE; n= 251). More pts in NOSAL-
VAGE received VAD as fi rst line therapy and had a higher 
base-line creatinine. In the SALVAGE cohort, 75%, 20% 
and 4% received one, two and three salvage regimens respec-
tively resulting in a response upgrade to CR/PR in 55%. In 
NOSALVAGE, 93% were in a minimal response or stable 
disease state and 7% with progressive disease. Median follow-
up for survivors was > 5 years. Non-relapse mortality (NRM) 

(p=1.0), relapse (p=0.2), Progression free (p=0.2) or overall 
survival (p=0.5) were no diff erent between cohorts. On mul-
tivariate analysis, a higher creatinine at diagnosis predicted for 
higher NRM (p=0.008) and inferior OS (p=0.003), while the 
use of novel anti-MM agents predicted for lower risk of NRM 
(HR = 0.37, P=0.04). A left-truncated multivariate analysis 
performed to reduce potential waiting time bias also indicat-
ed similar outcomes irrespective of whether salvage regimens 
were used (Fig). In the setting of upfront AHCT, no addition-
al benefi t was demonstrated for salvage regimens to upgrade 
response pre-AHCT.
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P-150
Lenalidomide with Dexamethasone Treatment 
for Relapsed/Refractory Myeloma Patients in 
Korea
K. KIM,1 S. J. KIM,2 S. H. KIM,3 J. H. LEE,4 
V. VOELTER,5 J. O. LEE,6 H. J. JUN,7 H. M. RYOO,8 
K. H. KIM,9 J. H. MOON,10 J. A. KIM,11 H. S. LEE,12 
H. S. EOM,13 S. S. YOON,14 C. K. MIN,15 C. SUH,16 
J. S. KIM,17 S. PARK,18 Y. C. MUN,19 J. J. LEE,20 
H. Y. YHIM,21 D. Y. JO22 
1Medicine, Sungkyunkwan Univ, Samsung Medical Center, 
Korea; 2Medicine, Sungkyunkwan Univ, Samsung Medical 
Center, Korea Republic of (South Korea); 3Department of 
Internal Medicine, Dong-A University College of Medicine, 
Korea; 4Gachon University Gil Hospital, Korea; 5Celgene Corp 
Korea; 6Seoul National University Bundang Hospital, Korea; 
7Myongji Hospital, Kwandong University College of Medicine, 
Korea; 8Daegu Catholic Univ. Hosp, Korea; 9Seoul National 
University Boramae Medical Center, Korea; 10Kyungpook 
National University Hospital, Korea; 11Inje University Seoul Paik 
Hospital, Korea; 12Kosin University College of Medicine, Korea; 
13National Cancer Center, Korea; 14Seoul National University 
Hospital, Korea; 15Department of Hematology, St. Mary's 
Hospital, The College of Medicine, The Catholic University 
of Korea, Seoul, Korea; 16Asan Medical Center, University 
of Ulsan College of Medicine, Korea; 17Severance Hospital, 
Yonsei University College of Medicine, Korea; 18Soon Chun 
Hyang University Bucheon Hospital, Korea; 19Ewha Women's 
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University College of Medicine, Korea; 20Chonnam National 
University Medical School, Korea; 21Division of Hematology/
Oncology, Department of Internal Medicine, Chonbuk 
National University Medical School, Jeouju, Korea; 22School of 
Medicine, Chungnam National University, Korea

Effi  cacy of Lenalidomide for relapsed and/or refractory(RR) 
myeloma has been well-documented by phase 3 studies in 
Europe and North America. However few data has been re-
ported on Asian patients. We gathered data on the lenalido-
mide with dexamethasone for Korean RR myeloma patients. 
Data were retrospectively collected from 110 patients of 20 
hospitals treated between 2008 and 2012. Median age was 62 
and 53.6% were male.Time from diagnosis to lenalidomide 
treatment was 3.1 years (0.2-9.6) and number of previous 
treatment were 4(1-11) and 66.7% received prior transplan-
tation. Most of the patients exposed to thalidomide (79.3%) 
and bortezomib (93.2%) and considerable proportion of 
them were refractory to thalidomide (48.7%) or bortezomib 
(55.5%). Lenalidomide 25mg D1-21 (83.6%) and Dexameth-
asone 160mg per cycle (63.8%) was most commonly used 
dose. Median 4 cycles (1-34) were administered and overall 
response rate was 43.6% and response more than VGPR was 
15.4%. Median TTP was 9 months and 2Y OS was 63.7%.
Most common toxicities were cytopenias and fatigue, neu-
ropathy, and anorexia were common non-hematologic toxici-
ties. Only ECOG performance was signifi cant factor to TTP 
in univariate analysis, but pretreatment creatinine clearance, 
previous transplantation, high risk cytogenetics, ECOG PS, 
pretreatment leukocyte, hemoglobin and platelet were signifi -
cant for OS. In multivariate analysis creatinine clearance and 
previous exposure to bortezomib were signifi cant. For heav-
ily pretreated Korean myeloma patients lenalidomide showed 
considerable effi  cacy and manageable toxicities.

255

P-151
Ef  cacy and Safety of High-dose Chemotherapy 
with Autotransplantation for Symptomatic 
Multiple Myeloma (JMSG-0901)
M. MATSUMOTO,1 K. SUNAMI,2 H. KAYA,3 
C. SHIMAZAKI,4 J. KURODA,5 J. TAKIZAWA,6 
T. IGARASHI,7 T. MURAYAMA,8 K. SHIMIZU,9 
T. YOSHIDA10 
1Department of Hematology, National Hospital Organization 
Nishigunma National Hospital, Japan; 2Dept. Hematol. NHO 
Okayama Medical Center, Okayama, Japan; 3Dept. Internal 
medicine. Toyama Pref. Central Hospital, Toyama, Japan; 
4Dept. Hematol. Social Insurance Kyoto Hospital, Kyoto, 
Japan; 5Division of Hematology and Oncology, Department 
of Medicine, Kyoto Prefectural University of Medicine, Kyoto, 
Japan; 6Dept. Hematol. Niigata Univ. Med. Dent. Hosp., 
Niigata, Japan; 7Dept. Hematol. Gunma Pref. Cancer Center, 

Oota, Japan; 8Dept. Hematol. Hyogo Cancer Center, Akashi, 
Japan; 9Department of Multimodal Therapy for Multiple 
Myeloma, School of Dentistry, Aichi Gakuin Univ., Nagoya, 
Japan; 10Toyama Red Cross Blood Center, Toyama, Toyama

Objective: Th e additive eff ect and safety of bortezomib + 
dexamethasone (BD) as induction therapy in patients who 
were non-responsive to initial vincristine + doxorubicin + 
dexamethasone (VAD) induction therapy followed by high-
dose chemotherapy with autologous peripheral blood stem 
cell transplantation (APBSCT) was evaluated in patients 
with previously untreated symptomatic multiple myeloma. 
Patients and methods: Forty-one patients were enrolled to re-
ceive two cycles of VAD followed by two to four cycles of BD 
if VAD did not achieve at least a VGPR. After cyclophospha-
mide was administered, PBSCs were harvested and APBSCT 
was performed with melphalan (Mel) 200. Th e eff ects were 
evaluated according to IMWG response criteria. Th e survival 
rate was measured with Kaplan-Meier method. Results: Th e 
data of 37 patients (22 males; median age, 58 years [range, 
38-65]) were analyzed. Th e M-protein types were IgG, IgA, 
and BJ in 28, 7, and 2 patients, respectively. Th ere were 16, 
12, and 9 patients in ISS stage I, II, and III, respectively. Th e 
response rate after BD was 78.4% (CR, 8.1%; VGPR, 18.9%; 
PR, 51.4%). Th e median number of CD34+ cells harvested 
was 3.96 × 106/kg (1.92-54.5 × 106/kg). Th e response 
rate at 100 days after APBSCT was 87.1% (sCR, 6.5%; CR, 
22.6%; VGPR, 35.5%; PR, 22.6%). Th e 1-year progression-
free survival was 75.4%, and the 1-year overall survival was 
96.7%. Conclusions: Th e response rate after BD as induction 
therapy was high. BD therapy enabled the harvest of a suffi  -
cient number of CD34+ cells, suggesting that BD is useful as 
induction therapy before APBSCT.
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Bortezomib-doxorubicine-dex/Bortezomib-
cyclophosphamide-dex for Primary Plasma Cell 
Leukemia: a Phase 2 Study by the IFM
B. ROYER,1 L. MERLUSCA,1 B. LIOURE,2 
J. P. FERMAND,3 C. HULIN,4 L. KARLIN,5 
S. CAILLERES,6 C. DAURIAC,7 M. MACRO,8 
M. WETTERWALD,9 L. GARDERET,10 X. LELEU,11 
P. MOREAU,12 F. GUILHOT,13 J. G. FUZIBET,14 T. 
MOURAD,15 J. FONTAN,16 C. CHALETEIX,17 M. 
ROUSSEL,18 K. BELHADJ-MERZOUG,19 
L. BENBOUBKER,20 M. DIOUF,21 C. PICARD,21 
J. P. MARELLEAU,1 H. AVET-LOISEAU22 
1Hematology, University Hospital Amiens, France; 
2Hematology, CHRU Hte-Pierre, Strasbourg, France; 
3Immuno-Hematology, CHU St Louis, France; 4Hematology, 
CHRU Brabois, Vandoeuvre, France; 5Hematology, CH 
Lyon Sud, Pierre-Benite, France; 6Hematology, CHPA, 
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Aix, France; 7Hematology, CHRU Pontchaillou, Rennes, 
France; 8Hematology, CHU Caen, France; 9Hematology, 
CH Dunkerque, France; 10Hematology, CHU St Antoine, 
Paris, France; 11Hematology, CHRU Huriez, Lille, France; 
12Hematology, CHRU Hotel-Dieu, Nantes, France; 
13Hematology, CHRU Poitiers, France; 14Internal Medicine, 
CH l'Archet, Nice, France; 15Internal Medicine, CH La Roche 
sur Yon, France; 16Hematology, CHU Besancon, France; 
17Hematology, CHRU Hotel-Dieu, Clermont-Ferrand, France; 
18Hematology, CHRU Purpan, Toulouse, France; 19Hematology, 
CHU H Mondor, Creteil, France; 20Hematology, CHRU 
Bretonneau, Tours, France; 21CRCI, CHU Amiens, France; 
22Genetique du Myelome, CHRU Rangueil, Toulouse, France

Introduction: Primary plasma cell leukemia (pPCL) has 
poor prognosis. We report here a prospective phase 2 trial 
of pPCL treated with PAD/VCD as induction before high 
dose Melphalan/autologous stem cell transplantation (HDM/
ASCT) followed by allo or 2ndASCT + consolidation. Pa-
tients and method: Patients (pts) with pPCL were included. 
PAD (Bor 1.3mg/m2+Dex 40mg D1 4 8 11+Doxo 30mg/m2 
D4) and VCD (Bor+Dex+Cyclo 300mg/m2 D1 8) were ad-
ministered alternatively each 21 days, 4 cycles. For responding 
pts double HDM/ASCT was performed followed by consoli-
dation with VRD (Bor+Dex+Len 15mg/day 1-15) on months 
1 4 7 10 and Len 15mg 21/28 D on others months for 1 
year or tandem HDM/ASCT-reduced intensity conditioning-
allograft if they were <66yrs. Primary end-point was PFS, 
secondary included responses rates, OS, toxicity. Results: 27 
are evaluable after induction, 6 on current treatment. Me-
dian age was 58yrs (27-71). Median number of circulating 
plasma cells was 5.2G/L (1.2-73). 24% had CrCl < 50ml/
mn, 15% <30ml/mn, 43% ISS 2, 43% ISS 3. After induction 
17/27 (63%) responded: VGPR+CR 37%, PR 22%, SD 4%. 
10/27 (37%) did not respond and were discontinued. On 17 
responding pts, 16 underwent HDM/ASCT, 1 allo. 15/17 
are evaluable at 3 mos: VGPR+CR 80%, PR 13%, PD 7%. 
2ndHDM/ASCT was performed in 5 pts (conso is ongoing) 
and allo in 8. Median follow-up was 10.4 mos, PFS 17.8 mos. 
Toxicities were cytopenia/infection. 3 pts died of sepsis. Con-
clusion: PAD/VCD + HDM/ASCT is feasible and induces 
high responses rates in pPCL pts. Allo or 2nd HDM/ASCT + 
VRD-Len as consolidation are currently being
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The Choice of Regimens Based on Bortezomib 
for Patients with Newly Diagnosed Multiple 
Myeloma: Experiences from China
Z. CAI,1 J. HE,1 L. YANG,1 X. HAN,1 G. ZHENG,1 
W. ZHENG,1 G. WEI,1 W. WU,1 X. YE,1 J. SHI,1 
W. XIE,1 L. LI,1 J. ZHANG,1 W. HUANG,1 H. HUANG,1 
X. ZHANG,2 J. FU3 
1Multiple Myeloma Treatment Center & Department of 
Hematology, The First Af  liated Hospital of Medical College, 
Zhejiang University, China; 2Department of Hematology, Red 
Cross Hospital in Hangzhou, Zhejiang, China; 3Department of 
Hematology, Shaoxing People’s Hospital, Zhejiang, China

Introduction: Th ere are few prospective randomized trials 
even the retrospective reports that compared the response of 
combinations with bortezomib in multiple myeloma (MM). 
Here, we report four bortezomib-based therapies in newly di-
agnosed MM patients in the Chinese population from three 
hematology centers. Methods: In the initial eight 28-day cy-
cles, newly diagnosed symptomatic patients were treated with 
combination therapy including bortezomib plus dexametha-
sone (PD) and the triplet combinations of PD with adriamy-
cin (PAD), cyclophosphamide (PCD), thalidomide (PDT) . 
Results: Th e ORR of patients in PTD, PCD, PAD and PD 
groups are 86.7%, 95.4%, 91.4 and 78.8%, respectively. Th e 
rate of VGPR and better in these groups are 53.3%, 65.2%, 
62.9% and 33.3%, respectively. Th e ORR and the rate of 
VGPR and better in PCD group were superior to PD. Th e 
median PFS was 16.0 months, 23.0 months, 23.9 months 
and 21.8 months in PDT, PCD, PAD and PD with no sig-
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nifi cant diff erences between. Th e median OS for PD arm was 
41.8 months while other arms were not reached, but the me-
dian OS for PTD, PCD and PAD was signifi cant longer than 
PD. Peripheral neuropathy was more frequently reported in 
PTD group without routine anti-viral therapy. Th e incidence 
of neuropathy was extremely higher in PTD regimen than 
other groups, especially grade 2 and 3. Conclusions: Our 
experience indicated that bortezomib-based regimens were 
active and well-tolerated in the Chinese population, triplet 
combinations PCD, PAD regimens were superior to PTD or 
doublets, especially the PCD regimen.
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P-154
Detection of Patient-speci  c MRD with 
Quantitative RT-PCR in the Patients with 
Multiple Myeloma
H. SATA,1 H. SHIBAYAMA,1 I. MAEDA,2 
K. FUKUSHIMA,1 J. FUJITA,1 S. EZOE,1 S. TADOKORO,1 
T. MAEDA,1 M. MIZUKI,1 K. ORITANI,1 S. KOSUGI,3 
M. NAKAGAWA,4 S. UEDA,5 Y. TOKUMINE,6 
M. IIDA,7 Y. AZENISHI,8 H. MITSUI,9 Y. KANAKURA1 
1Department of Hematology and Oncology, Osaka University 
Graduate School of Medicine, Japan; 2Central Laboratory 
for Clinical Investigation, Osaka University Hospital, Japan; 
3Department of Internal Medicine, Toyonaka Municipal 
Hospital, Japan; 4Department of Hematology and Oncology, 
Nissay Hospital, Japan; 5Department of Internal Medicine, 
Hyogo Prefectural Nishinomiya Hospital, Japan; 6Department 
of Hematology, Itami City Hospital, Japan; 7Department of 
Hematology, Kawasaki Hospital, Japan; 8Department of 
Internal Medicine, Minoh City Hospital, Japan; 9Department of 
Hematology and Oncology, Otemae Hospital, Japan

Introduction: Among several technique, the PCR by us-
ing patient-specifi c primers for individual IgH VDJ region 
is considered to be most sensitive method to detect MRD. 
Methods: Th is study was approved by IRB and started from 
Dec, 2011. After an informed consent, patient-oriented PCR 
primers were designed from sequence information of IgH 
variable region of myeloma cells from each patient. We quan-
tifi ed the PCR levels of mRNAs in BMMNCs and PBMNCs 
as well as cell-free DNAs in plasma every six month during 
the treatment. We have analyzed 13 MM cases registered until 
May, 2012. Results and Discussion: Th e median age in this 
cohort was 70.5 (55-78); the ratio of male to female was 6:7; 
and the numbers of IgG, IgA, and BJP type patients are 8, 3, 
and 2, respectively. We successfully designed the primers for 
IgG- or IgA-type patients, but not for BJP cases. PCR frag-
ments were amplifi ed in all BMMNC samples. Th e amount 
of PCR products reduced in parallel to that of M proteins 
during the treatment. Th e longer follow-up would defi nitely 
prove the signifi cance of MRD monitoring by using quantita-

tive RT-PCR. Interestingly, we could detect the PCR prod-
ucts in mRNA of PBMNCs from 2 cases, DNA from plasma 
from 2 cases, and mRNA of CD20+38- cells from 1 case 
before the treatment. Th e patient whose PCR products were 
detected in PBMNCs and BM CD20+38- cells showed resis-
tance to chemotherapies. To clarify how the detection of the 
PCR products in PBMNCs and/or CD20+38- cells is related 
to treatment response and prognosis, further analysis using 
more patients will be required.
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A Phase 1 Study of Tabalumab and Bortezomib 
(BTZ) in Patients (pts) with Previously Treated 
Multiple Myeloma (MM)
N. RAJE,1 E. FABER,2 P. RICHARDSON,3 
G. SCHILLER,4 R. HOHL,5 A. COHEN,6 A. FORERO,7 
S. CARPENTER,8 D. CRONIER,8 C. KAISER,8 
J. WOOLDRIDGE,8 K. ANDERSON3 
1Massachusetts General Hospital, United States; 2University 
of Nebraska Medical Center; 3Dana Farber Cancer Institute; 
4UCLA Medical Center; 5University of Iowa Hospitals and 
Clinics; 6Fox Chase Cancer Center; 7University of Alabama at 
Birmingham Medical Center; 8Eli Lilly and Company

B-cell activating Factor (BAFF) is elevated in some pts with 
MM, can increase resistance to dexamethasone (dex)-mediated 
apoptosis in vitro, and is associated with decreased survival. Ta-
balumab is a human IgG4 monoclonal antibody that neutral-
izes serum and membrane-bound BAFF and has anti-tumor 
activity in pre-clinical models of MM. We conducted a Phase 
1 study to fi nd a safe and potentially effi  cacious dose of ta-
balumab to combine with BTZ. Pts with MM who had mea-
surable disease, good performance status, and had received at 
least 1 prior therapy were enrolled (n=48). Th e median age was 
65.7 and pts had a median of 3 prior therapies (BTZ in 75%, 
IMiD in 88% and stem cell transplant in 52%). Th e study had 
2 parts; tabalumab dose escalation (Part A, n=20) and dose ex-
pansion (Part B, n=28). In Part B, 12 pts received standard oral 
dex (20 mg po day of and day after BTZ). Th e most common 
Grade 3/4 adverse events were thrombocytopenia, pneumo-
nia, neuropathy and neutropenia; one death occurred due to 
acute respiratory distress syndrome. Th e median B-cell count 
declined 65% after cycle 4, consistent with BAFF neutraliza-
tion. Th e maximum median decrease in uninvolved serum IgG 
was 14%. A partial response or better was confi rmed in 22 pts. 
Nine pts with baseline serum BAFF levels >1500 pg/mL did 
not respond. We conclude the combination of tabalumab and 
BTZ warrants further investigation, and a higher dose of ta-
balumab may be necessary. A phase 2 study is underway ran-
domizing pts to placebo, tabalumab 100 mg, or tabalumab 300 
mg in combination with standard doses of BTZ and dex.
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P-156
Prolonged Overall Survival with Pomalidomide 
and Dexamethasone in Myeloma Characterized 
with End Stage Diasease
L. XAVIER,1 M. ROUSSEL,2 B. ARNULF,3 
P. MOREAU,4 L. KARLIN,5 M. MICHALLET,5 
C. MATHIOT,6 M. O. PETILLON,1 G. MARIT,7 
M. MACRO,8 B. PEGOURIE,9 B. KOLB,10 
A. M. STOPPA,11 S. BRECHINIAC,12 O. GARDERET,13 
B. ROYER,14 C. HULIN,15 L. BENBOUBKER,16 
O. DECAUX,17 D. CAILLOT,18 M. ESCOFFRE BARBE,17 
J. P. FERMAND,19 H. AVET LOISEAU,2 M. ATTAL,2 
T. FACON1 
1Hopital Huriez, CHRU Lille, France; 2Department Hematology 
CHU Purpan 31059 Toulouse FRANCE; 3Department 
hematology CHU St Louis 75475 Paris FRANCE; 4Department 
Hematology Hopital Hotel Dieu, CHU, Nantes FRANCE; 
5Department Hematology CHU Lyon 69437 Lyon FRANCE; 
6Department hematology Institut Curie 75005 Paris 
FRANCE; 7Department hematology CHRU Pessac 33604 
Pessac; 8Department hematology CHU Caen 14033 Caen 
FRANCE; 9Department hematology CHU Grenoble FRANCE; 
10Department hematology CHU Rerims 51032 Reims FRANCE; 
11Department transplantation Institut Paoli Calmette 13273 
Marseille; 12Department hematology Hopital Avicenne 93009 
Bobigny FRANCE; 13Department Maladies du Sang Hopital 
St Antoine 75000 Paris FRANCE; 14Department hematology 
CHU Amiens FRANCE; 15Department hematology CHU Nancy 
54511 Vandoeuvre FRANCE; 16Department hematology CHU 
Bretonneau 37044 Tours FRANCE; 17Department hematology 
CHR Pontchaillou 35033 Rennes FRANCE; 18Department 
hematology CHU Dijon 21034 Dijon FRANCE; 19Hopital St 
Louis 75475 Paris FRANCE

Background. Myeloma (MM) refractory to bortezomib 
(Bort) and to immunomodulatory drugs has a median overall 
survival (OS) of 9 months. We investigated whether treat-
ment with pomalidomide (Pom) plus dexamethasone (Dex) 
prolongs survival in this population. Method. Th e purpose 
of the IFM2009-02 study was to determine the impact of the 
combination Pom; orally 4 mg, either 21 days (arm 21/28) 
or continuously (arm 28/28) of a 28-days cycle, plus Dex in 
refractory MM to lenalidomide (Len) and Bort. Th e analy-
sis was performed on the ITT population and combines data 
from both arms. Results. 84 patients (pts) enrolled across both 
arms. Th e median age was 60 yrs. Median time from diagnosis 
was 70.5 months and median number of prior lines 5. 84.5% 
were refractory to their last prior line and 77% were refrac-
tory to both Len and Bort. With a median follow up of 28 
months, 74 pts discontinued treatment and 53 pts have died, 
primarily due to myeloma (similar across arms). In the ITT 
population, the median duration of response was 7.3 months, 
and TTP was greater on Pom than on any other therapy acces-
sible to pts in France. Th e median OS was 14.9 months with 

44% of pts who survived greater or equal 18 months (similar 
across arms). All survival endpoints were signifi cantly more 
prolonged in responders when compared to pts with SD. Im-
portantly, 10 patients (12%) remain on treatment after 30 
months. Conclusion. Th is study provides further evidence 
that Pom-Dex can provide longer benefi t for pts who have 
relapsed after other novel therapies.
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P-157
Lenalidmide Therapy in Our Hospital
T. TOYAMA
Internal Medicine, Miyazaki Prefectural Hospital, Japan

Introduction: It has been reported that the treatment of 
novel agents, such as lenalidomide (Len), could prolong OS 
and improve QOL. Objectives: We tried to assess the prog-
nostic factors, which is associated with 1) ORR and 2) OS, 
based upon the retrospective analyses of the patients treated 
with Len.Methods: 31 patients were evaluated. Diff erent 
patient characteristics were examined for prognostic factors 
associated with ORR and OS. Basic demographics included 
age, the term from diagnosis to the onset of Len-treatment, 
the number of prior therapies, hematological parameters, 
the presence of abnormal plasma cell in peripheral blood, 
serum chemistry and chromosomal abnormalities.Results: 
31 patients were evaluated. Th e best response during the 
treatment was 73.9% and the ORR was 56.5%.1) Among 
examined patient demographics, the presence of abnormal 
plasma cell in peripheral blood (0% vs. 36.4%) and PLT 
number (160,000 vs. 100,000) were signifi cantly associated 
with ORR and LDH level (167 vs. 241) had a tendency to be 
associated with ORR.2) All patients, who have had response 
to Len-treatment, are alive at the present time. Conclusion: 
Th ree prognostic factors associated with the proliferation of 
myeloma cells. Th ese results indicate that the effi  cacy of Len 
could be reduced in the patients, in whom multiple myeloma 
cells are aggressively proliferating, irrespective of disease stages 
and it is required to change treatment regimen in relapsing 
patients, who had effi  cacy of Len.
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Bortezomib, Reduced-intensity Transplantation 
Followed by Lenalidomide for Newly Diagnosed 
Elderly Myeloma Patients.
V. MAGAROTTO,1 F. GAY,1 G. ROSSI,2 
S. BUTTIGNOL,2 R. MINA,1 S. PEZZATTI,2 
V. MONTEFUSCO,2 N. GIULIANI,2 A. LAROCCA,1 
M. RIZZO,2 M. RUGGERI,1 A. ROCCI,1 F. GENTILINI,2 
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C. CRIPPA,2 P. CARAFFA,2 A. M. LIBERATI,2 
P. CORRADINI,2 M. BOCCADORO,1 A. PALUMBO1 
1Myeloma Unit, Division of Hematology, University of Torino, 
Italy; 2Italian Multiple Myeloma Network, GIMEMA

In elderly newly diagnosed MM patients(>= 65 years old) 
association of novel agents with Melphalan-Prednisone are 
considered standard regimens. We designed a multicenter 
phase II trial that evaluated a sequential approach including 
ASCT in this MM setting. 102 patients were enrolled and 
received 4 cycles of bortezomib-pegylated doxorubicin-dexa-
methasone (PAD), tandem melphalan (100 mg/m2) followed 
by ASCT (MEL100-ASCT), 4 cycles of lenalidomide-predni-
sone consolidation (LP), and lenalidomide-maintenance (L) 
until progression. In intention to treat analysis, complete re-
sponse (CR) rate was 33% after MEL100-ASCT , 49% after 
LP and 54% after L. After a median follow-up of 66 months 
median time to progression (TTP) was 55 months, median 
progression free survival (PFS) was 48 months, median overall 
survival (OS) was not reached, and OS at 5 years was 63%. 
Th e achievement of CR correlated with longer TTP (medi-
an 70 months) PFS (median 63 months) and OS (83%at 5 
years). Median survival from relapse was 28 months. Overall, 
the main grade 3-4 toxicities included thrombocytopenia, 
neutropenia, infections, peripheral neuropathy, gastroin-
testinal AEs, dermatologic toxicity and thromboembolism. 
Th e incidence of second cancer (skin cancer excluded) was 
0.5% per year of follow-up. Death related to adverse events 
(AEs) occurred in 8/102 patients (only during induction or 
transplantation) and were higher in patients >70 years than 
in younger patients (19%vs5%, P=0.024).In conclusion, this 
sequential approach may represent a valid alternative for se-
lective MM patients < 70 years old
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Lenalidomide Maintenance Improves 
Progression Free Survival in Newly Diagnosed 
Young Multiple Myeloma (MM) Patients.
F. CAVALLO,1 F. GAY,1 T. CARAVITA DI TORITTO,2 
D. B. YEHUDA,3 V. FEDERICO,2 M. CAVALLI,2 
G. ROSSI,2 M. GENUARDI,1 A. SINISCALCHI,2 
L. BARBARANO,2 A. M. CARELLA,2 L. CATALANO,4 
A. BARALDI,4 C. CERRATO,1 M. MARCATTI,4 
M. CAVO,4 F. PATRIARCA,4 G. CICCONE,5 
F. ROSSINI,4 P. CORRADINI,4 A. NAGLER,6 
F. DI RAIMONDO,4 I. HARDAN,7 M. BOCCADORO,1 
A. PALUMBO1 
1Myeloma Unit, Division of Hematology, University of Torino, 
Torino, Italy; 2Italian Multiple Myeloma Network, GIMEMA; 
3Hadassah Medical Center, Jerusalem; 4Italian Multiple 
Myeloma Network,GIMEMA; 5Tumor Epidemiology Unit, Citta 

della Salute e della Scienza e CPO, Torino; 6Sheba Medical 
Center, Tel hashomer; 7Meir Medical Center, Kfar-Saba

Background: Th e incorporation of new drugs into induc-
tion, consolidation and maintenance therapy is changing the 
treatment paradigm in newly diagnosed MM pts. Aims: To 
compare maintenance with lenalidomide with no mainte-
nance in pts receiving melphalan-prednisone plus lenalido-
mide (MPR) or tandem high-dose melphalan (melphalan 200 
mg/m2 with stem-cell support; MEL200) in the prospective 
randomized trial RV-MM-PI-209. Materials and Methods: 
Four hundred and four patients were enrolled. Two-hundred 
and two were randomly allocated to MPR [six 28-day cycles 
of melphalan (0.18 mg/kg days 1-4), prednisone (2 mg/kg 
days 1-4) and lenalidomide (10 mg days 1-21)] followed by 
maintenance with lenalidomide (10 mg, days 1-21; N=98) 
or no maintenance (N=104). Th e 200 other pts were as-
signed to receive MEL200, followed by maintenance with 
lenalidomide (10 mg, days 1-21; N=100) or no maintenance 
(N=100). Results: Patients characteristics were well balanced. 
Lenalidomide maintenance did not signifi cantly increase 
response rate: CR rate was 19% after MPR and 22% after 
maintenance, while it was 24% after MEL200 and 32% after 
maintenance. Th e 3-year PFS from the start of maintenance 
was 54% for patients randomized to maintenance and 27% 
for the no-maintenance arm (HR 0.50; p<.0001). Th e 3-year 
OS survival was similar: 83% with lenalidomide maintenance 
and 77% without maintenance (HR 0.68, p=0.08). Th e rate 
of second primary malignancies was 2% in both maintenance 
arms. Conclusions: Lenalidomide maintenance signifi cantly 
reduced the risk of progression in newly diagnosed young 
MM pts.
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Car  lzomib plus Melphalan-prednisone Induces 
Very High Response Rates in Elderly Patients 
with Newly Diagnosed Myeloma
P. MOREAU,1 B. KOLB,2 C. HULIN,3 D. CAILLOT,4 
L. BENBOUBKER,5 M. TIAB,6 C. TOUZEAU,7 
X. LELEU,8 M. ROUSSEL,9 C. CHALETEIX,10 
M. ATTAL,9 T. FACON8 
1Department of Hematology, University Hospital of Nantes, 
France; 2hematology department, reims, france; 3hematology 
department, nancy, france; 4hematology department, dijon, 
france; 5hematology department, tours, france; 6hematology 
department, la roche sur yon, france; 7hematology 
department, nantes, france; 8hematology department, 
lille, france; 9hematology department, toulouse, france; 
10hematology department, clermont-ferrand, france

MP+thalidomide (MPT) and MP+bortezomib (MPV) 
have shown signifi cant PFS and OS benefi ts in NDMM 
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pts >65 years (y) but are associated with periph neuropathy 
(PN). CFZ, a novel proteasome inhibitor, has shown promis-
ing activity+favorable toxicity profi le with low PN rates. Th is 
PhI/II study in NDMM <65y was designed to determine 
maximum tolerated dose (MTD) of CMP and assess safety 
and effi  cacy. In PhI, CFZ was started at 20mg/m2, then esca-
lated to 27, 36, and 45mg/m2, given IV in 42-day (D) cycles 
(C) on D1/2/8/9/22/23/29/30 for 9C. Melphalan 9mg/m2 
and prednisone 60mg/m2 were given PO D1to4. MTD was 
based on dose-limiting toxicity (DLT) in C1 defi ned as any 
grade (G) 4 hematologic AE, any hematologic AE preventing 
>2 C1 CFZ doses except G4 thrombocytopenia w/o bleed-
ing or G4 neutropenia <7D, >G3 febrile neutropenia, or any 
>G3 nonhematologic AE. As of Jan 6, 2013, 24 pts have been 
enrolled in PhI: 6 for each dose level. Th ere were 2 DLTs at 
45mg/m2 (fever, hypotension) resulting in a MTD of 36mg/
m2. In PhII, 45 additional pts received CMP at 36mg/m2 
CFZ for N=69 (median age 74y). ORR was 89% with 51% 
>VGPR. With median f-up of 12 mo, the projected 2y OS 
was 90%. CMP was well tolerated w/o PN >G2. Th ese results 
compare favorably to those of MPV, MPT, MP+lenalidomide 
(R), and R+dex in similar pts (ORR 71% SanMiguel NE-
nglJMed2008, 76% Facon Lancet2007, 80% Palumbo 
JClinOncol2007 and 85% Rajkumar LancetOncol2010, re-
spectively). CFZ 36mg/m2+MP is tolerable and eff ective in 
elderly NDMM pts. Treatment is ongoing. Final safety and 
effi  cacy data will be presented.
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Subcutaneous Versus Intravenous 
Administration of Bortezomib in Patients with 
Multiple Myeloma: a History Control Study
Y. XU,1 S. DENG,1 G. AN,1 Z. LI,1 F. LI,1 W. SUI,1 
W. LIU,1 J. QI,1 L. QIU1 
1Lymphoma & Myeloma, Institue of Hematology & Blood 
Diseases Hospital, China

Peripheral neuropathy (PN) always limited the intrave-
nousinjection of bortezomib (Btz). Subcutaneous adminis-
tration is an important alternative. We compared the effi  cacy 
and safety of subcutaneous versus intravenous Btz in patients 
with multiple myeloma (MM). Th is history control study was 
undertaken at a single center in China. Patients with newly 
diagnosed or relapsed/refractory MM (n=51)were received up 
to eight 21-day cycles of PAD (Btz 1.3 mg/m2, subcutane-
ous injection on days 1, 4, 8, 11; adriamycin and dexametha-
sone). Th en the effi  cacy and safety of subcutaneous Btz were 
compared with those of intravenous Btz (n=69) which were 
history used with PAD regimen. Patients received a median 
of three cycles (range 1 to 6) in both groups. Overall response 
rate (>=PR) was 100% and 97.5% in these two groups. Most 

of any grade adverse events (AE) were less common with 
subcutaneous than those with intravenous administration. 
Th e incidence of the common AEs were thrombocytopenia 
(26.2% vs 19.5%), neutropenia (15.5% vs 20.2%]), anemia 
(18.4% vs 25.3%) and PN (12.2% vs 48.6%; p=0.012). 
Grade 3 or worse AE were reported in 19.4% patients in the 
subcutaneous group versus 40.4% in the intravenous group. 
Importantly, PN of any grade (12.2% vs. 48.6%; p=0.012), 
and grade 3 or worse (0% vs. 15.7%; p=0.006) was also sig-
nifi cantly less common with subcutaneous than that with in-
travenous administration. Th e effi  cacy of subcutaneous Btz 
was comparable with standard intravenous administration. 
Subcutaneous administration signifi cantly decreased the inci-
dence and serious of PN.
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Outcome of Bortezomib-based Combination 
Regimens in Newly Diagnosed Chinese Patients 
with Multiple Myeloma
Y. WANG,1 Y. XU,1 G. AN,1 F. LI,1 S. DENG,1 Z. LI,1 
W. SUI,1 M. HAO,1 Z. YU,1 S. YI,1 L. XING,1 M. ZANG,1 
J. QI,1 D. ZOU,1 L. QIU1

1Lymphoma Center, Institute of Hematology and Blood 
Diseases Hospital, CAMS & PUMC., China

Background: Multiple myeloma ( MM ) is a malignant 
plasma cell disorder. Although the effi  cacy of bortezomib in 
MM was already demonstrated in many international clini-
cal trials, it is still necessary to confi rm in Chinese patients. 
Methods & Results: A total of 122 newly diagnosed MM 
patients were enrolled between Feb. 2002 to Dec.2011. Th e 
clinical characterstics of the patients showed in Table 1. Bort-
ezomib was administered intravenously at a dose of 1.3 mg/
m2 on days 1, 4, 8, 11 every 21 day. 34 of patients received 
auto-stem cell transplantion (auto-SCT) after induction ther-
pay (Table 2). Th e overall response rate (ORR) was 94.2% 
(Table 3). Th e ORR in patients who received bortizomib with 
>3 agents or auto-SCT was higer than that in patients without 
( 100% vs. 92.3%, p=0.000). Th e median follow-up was 22 
months by July 30, 2012. Th e median progression-free sur-
vival (PFS) was 46.746 ± 3.248 months, the median overall 
survival (OS) was 49.386 ± 2.964 months. Th e diff erence in 
OS between stageⅠ, Ⅱ and stage Ⅲ evaluated by ISS was 
statistically signifi cant (p=0.026, Figure1). Th e median OS 
for patients who achieved a PR or better was longer than the 
others (p=0.005, Figure 2). Th e median OS and PFS were 
improved for the patients received bortezomib with more 
intensive chemotherapy or auto-SCT than the patients who 
did not ( p=0.003, Figure 3). Conclusion: Bortizomib-based 
combination regimens were the eff ective therapies for newly 
diagnosed multiple myeloma, and bortezomib with more in-
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tensive chemotherapy or auto-SCT after induction therapy 
could improve the OS and PFS.
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Allogeneic Stem Cell Transplantation for 
Multiple Myeloma Improved Bortezomib 
Sensitivity: a Case Report
Y. KURODA,1 T. YOSHIDA,1 H. HYODO,1 
T. ICHINOHE1 
1Department of Hematology and Oncology, Division of Clinical 
Reserch, RIRBM, Hiroshima Univercity, Japan

Background: Although Multiple myeloma (MM) remains 
incurable, the introduction of novel agents such as thalido-
mide, lenalidomide, and bortezomib has improved clinical 
outcomes. Allogeneic stem cell transplantation (allo-SCT) 
is thought to be the only treatment option that has curative 
potential, while it has the problem of high rate of relapse. 
We here report a MM patient who regained bortezomib 
sensitivity after allogeneic stem cell transplantation. Case: A 
44-years-old man was diagnosed with BJ-λ type MM in July 
2009. He received fi ve courses of BD (bortezomib and dexa-
methasone) and rapidly relapsed. We conducted VAD, VMP 
(bortezomib, melphalan and prednisolone), ASCT and le-
nalidomide treatment in turn, but the patient became refrac-
tory. He was treated with a reduced intensity-conditioning 
regimen using fl udarabine and Melphalan. Although he once 
achieved VGPR, the disease progressed around day 180. At 
the same time he suff ered from aGVHD (mainly gut, maxi-
mum grade3) and chronic renal failure. His disease states be-
come worse and we diagnosed him as plasma cell leukemia 

nine months after allo-SCT. We conducted one course of BD 
following high dose dexamethasone and surprisingly plasma 
cells disappeared from peripheral blood and bone marrow. 
Conclusion: We treated successfully a refractory MM patient 
post allo-SCT with bortezomib that once lost its sensitivity.
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P-164
Mobilization of Patients with Newly Diagnosed 
Myeloma Undergoing ASCT : are We Ready to 
Switch from G-CSF to Peg G-CSF?
Y. BOUKO,1 L. GARDERET,2 A. TRIFFET,3 
M. LAMBERMONT,4 A. DEWEWEIRE,5 C. DOYEN,6 
S. IKHLEF,2 I. VAN RIET,7 V. GOBLET,1 D. MAYNE,1 
V. ROBIN1 
1Department of Clinical Research, CHU Ambroise Pare, 
Belgium; 2Hematology, Hopital Saint Antoine, Paris, France; 
3Hematology, CHU Charleroi, Charleroi, Belgium; 4Transfusion 
Department, Hopital Erasme, Brussels, Belgium; 5Hematology, 
Epicura, Baudour, Belgium; 6Hematology, Cliniques 
Universitaires Mont Godinne, Yvoir, Belgium; 7Hematology and 
Immunology, VUB, Brussels, Belgium

G-CSF is the most common cytokine administered for pe-
ripheral blood stem cell mobilization. Studies have hypoth-
esized that Pegylated G-CSF (Peg-GCSF) could be considered 
for mobilization while reducing the duration of treatment and 
off ering a better control of the leukapheresis process. From 
May 2006 to November 2011, 68 pts with newly diagnosed 
MM were included into a phase II randomized trial. Re-
sponders to 3 to 4 cycles of induction therapy were random-
ized to receive fi lgrastim 10 μg/kg daily administered until 
last day of leukapheresis (arm A, n= 23) vs a single injection of 
pegG-CSF 12 mg (arm B, n= 23 ) vs pegG-CSF 18 mg (arm 
C, n= 22 ). Given the narrow mobilization peak observed in 
previous studies, CD34+ count was required 48 hours post 
growth factor (GF) administration until a minimum of 10 
CD34+/μL was reached determining the fi rst day of leuka-
pheresis. In 19 patients (28%), the CD34 count 48 hours 
post GF was missed. Th e CD 34 peak was reached 72 hours 
after GF administration in arm A; 96 hours in arms B and C. 
Th e optimal yield was considered as a min of 4 x 106 CD34/
Kg and the minimal yield a min of 2 x106 CD34/Kg. Four 
patients unable to reach the minimal yield were considered as 
mobilization failure (Arm A = 1; Arm B = 1 and Arm C = 2) 
(see table 1). As a conclusion, mobilization by PegGCSF 12 
mg and 18 mg was successful. Th e use of PegGCSF 18 mg 
showed no additional benefi t. In addition, the study showed 
how diffi  cult it was for the centers to change their habits to 
plan a CD34+ count 48 hours after the GF injection.

001_260_本文.indd   122 13/03/04   17:38



Abstracts

S12314th International Myeloma Workshop, April 3rd to 7th

269

P-165
Response Adapted Therapy Using Single Agent 
Lenalidomide in Newly Diagnosed Standard 
Risk Multiple Myeloma
R. BAZ,1 M. ALSINA,2 K. SHAIN,2 J. PALEVEDA,2 N. 
HILLGRUBER,2 E. FINLEYOLIVER,2 J. L. OCHOA 
BAYONNA,2 T. NISHIHORI,2 W. DALTON,2 D. 
SULLIVAN2 
1Malignant Hematology, H. Lee Mof  tt Cancer Center and 
Research Institute, United States; 2Malignant Hematology, 
H. Lee Mof  tt Cancer Center and Research Institute, United 
States

We reported promising outcomes of a retrospective co-
hort of newly diagnosed (ND) multiple myeloma (MM) pts 
(pts) treated with single agent (SA) lenalidomide (Len). We 
conducted this prospective study to evaluate the effi  cacy of 
a response adapted approach using SA Len in ND standard 
risk MM Eligible pts had symptomatic MM without high risk 
features (b2m<5.5, absence of t(4;14), t(14;16), 17p deletion, 
aneuploidy or 13q by metaphase cytogenetics) and were not 
eligible or not willing to undergo high-dose melphalan. Pts 
received Len 25 mg PO D1-21 every 28 days for 2 cycles. 
In the event of >MR the pt continued on SA Len until PD. 
Alternatively, prednisone (pred 100 mg PO D1-5) or Dexa-
methasone (Dex 40 mg weekly) was added for SD or PD re-
spectively. From 2/2010 and 9/2012, 22 pts were treated. Th e 
median age was 75 (64-83) years and 15 (68%) were males. 
13 pts (59%) had ISS stage I while 9 pts (41%) had ISS stage 
2. By FISH, deletion 13 was noted in 23%, 1q21 trisomy or 
tetrasomy in 14%, 41% had normal cytogenetics. Th e overall 
response rate (>PR) of SA Len was 63.5% and the >MR rate 
was 81.7%. To date, 5 pts required the addition of Dex and 
the response was: 1 VGPR, 1 PR, 1 MR, 1 SD and 1 PD; 3 
pts required the addition of pred and the response was: 1PR, 
1 MR, 1 SD. 6 pts went off  study, 2 for PD and 4 withdrew 
consent (3 were in PR at the time and 1 in SD). Th e 1 year 

PFS for Len monotherapy was 77% and for protocol therapy 
96%. In this pt population, a response adapted therapy using 
SA Len is safe and eff ective sparing Dex toxicities from the 
majority of pts.
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BSBMT/UKMF Myeloma X Relapse (Intensive) 
Trial - Challenges Encountered During 
Recruitment and Randomisation
T. C. M. MORRIS,1 C. WILLIAMS,2 S. BELL,3 
M. FLETCHER,3 A. SZUBERT,3 K. YONG,4 
J. CAVET,5 J. CAVENAGH,6 J. SNOWDEN,7 
J. ASHCROFT,8 J. BROWN,3 G. COOK9 
1HAEMATOLOGY, QUEENS UNIVERSITY BELFAST, United 
Kingdom; 2Centre for Clinical Haematology, Nottingham 
University Hospitals, Nottingham, United Kingdom; 3CTRU, 
University of Leeds, United Kingdom; 4Department of 
Haematology, University College Hospital, London, United 
Kingdom; 5The Christie and University of Manchester, 
Manchester, United Kingdom; 6Bart`s and the London 
Hospitals Trust, London, United Kingdom; 7Deptartment of 
Haematology, Royal Hallamshire Hospital Shef  eld, United 
Kingdom; 8Department Of Haematology, Mid Yorkshire Trust, 
Wake  eld, United Kingdom; 9St James Institute of Oncology, 
Leeds, United Kingdom

Despite the successful early closure of the BSBMT/UKMF 
Myeloma X relapse trial with 297 patients registered (174 
randomised), recruitment to this study has been diffi  cult. 
Eligible patients with MM relapsing after a prior ASCT were 
approached for enrolment into this study aimed to examine 
the clinical utility of a second autologous stem cell transplant. 
Th e central trials unit recorded the reason for non-entry from 
a multiple-choice list, with clinicians being invited to give 
further details on the reason for non-entry. In total, 392 pa-
tients screened for trial participation did not enter the study. 
73 patients failed to meet criteria with regard to eligibility 
while 109 were inappropriately staged for inclusion (35 no 
previous transplant, 34 early relapse, 25 at diagnosis and 15 
in 2nd remission) For patients in whom additional comments 
were available 85 patients declined to take part in the study, 
of these 13 patients did not want to undertake the travel to 
the centre performing the study. 32 patients did not want to 
have a second transplant; in contrast 15 patients declined as 
they wished to ensure they did receive a transplant, 3 patients 
opted to enrol in alternative studies. 15 patients screened for 
the trial were recommended to not take part and a further 12 
were considered too unwell to participate. Th ese data high-
light problems in undertaking clinical studies, and serves to 
underline the importance of careful patient selection, espe-
cially in relation to perceived patient choice. Lessons from this 
analysis will inform future study design and implementation.
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Effect of Pre-transplant Bortezomib Induction 
in Multiple Myeloma Patients; Single Center 
Experience
G. H. OZSAN,1 O. G. SEVINDIK,1 F. DEMIRKAN,1 
A. KATGI,1 S. MEDENI SOLMAZ,1 M. A. OZCAN,1 
O. PISKIN,1 I. ALACACIOGLU,1 B. UNDAR1 
1Hematology, Dokuz Eylul University, Turkey

Up-front autologous stem cell transplantation (ASCT) is 
a standard of care for younger patients with multiple my-
eloma. However, in the era of novel therapeutic agents the 
impact of stem cell transplantation remains to be clarifi ed. 
We aimed to document the eff ect of pre-transplant bortezo-
mib on transplantation results. 49 multiple myeloma patients 
underwent ASCT were retrospectively evaluated . Median 
age was 56 (29-68). Patients were divided in two groups. In 
the fi rst group (n:15, only CT induction group) all patients 
received 2-4 cycles of VAD chemotherapy before ASCT (be-
fore the availibility of novel drugs). In second group (n:34 
bortezomib-CT induction group) patients received bortezo-
mib / dexamethazone for a median of 4 (3-6) cycles, after two 
cycles of VAD or cyclophospamide-dexamethasone chemo-
therapy before ASCT. “Very good partial remission” and 
“complete remission” rates were 46.7 % and 70.6 % in 
only CT induction and bortezomib-CT induction groups re-
spectively (p=0,109). Overall response rates, defi ned as partial 
remission or better response, were 60 % and 82.4 % in only 
CT induction and bortezomib-CT induction groups respec-
tively (p=0,094). Despite the better response rates in bort-
ezomib-CT induction group overall and progression free sur-
vival (achieved after transplantion) were similar between both 
groups. Conclusion; pre-transplantation addition of bortezo-
mib to chemotherapy seems to be have a better response rate 
probably due to its in-vivo purging eff ect. However, its impact 
on progression free survival and overall survival is still unclear.
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8-Color Plasma Cell Flow Cytometry with 
DNA Analysis: A Comparison to 6-Color Flow, 
Cytogenetic, and Labeling Index
W. G. MORICE,1 M. TIMM,2 R. KETTERLING,2 
D. JEVREMOVIC,2 F. ROSADO,2 V. RAJKUMAR,3 
S. KUMAR,3 K. REICHARD2 
1Department of Laboratory Medicine and Pathology, Mayo 
Clinic, United States; 2Department of Laboratory Medicine 
and Pathology, Mayo Clinic, United States; 3Department of 
Medicine, Mayo Clinic, United States

Highly sensitive clinical assays are needed to characterize 
the abnormal plasma cells (PCs) of multiple myeloma. A nov-
el, single tube, 8-color fl ow cytometry (FC) assay including 
DAPI to simultaneously analyze PC phenotype, DNA con-
tent, and proliferation was devised and compared to a com-
bination of 6-color FC, cytogenetics, FISH, and BrDU based 
PC labeling index in 202 clinical marrow specimens. 8-color 
FC was highly specifi c and more sensitive than 6-color FC 
for PC detection (Table 1). Th e 17 cases detected only by this 
method had few abnormal PCs (median 0.00028%); in 11 
the PCs were aneuploid, facilitating their detection. 8-color 
FC was 28% more sensitive than cytogenetics and FISH for 
detecting PC aneuploidy (Table 2) and was particularly ef-
fective in cases with few abnormal PCs (<1%). In addition, 
hypodiploid PCs were disproportionately represented in the 
discrepant group, comprising 4 of the 17 cases. Th e correla-
tion of the PC % S-phase between methods was relatively low 
(R=0.59). Th is improved when only including cases with >5% 
PCs (56 cases, R=0.75), likely due to imprecision of slide-
based labeling index with low PC numbers. Furthermore, the 
methods compared well in discriminating between low and 
high PC proliferation values (Table 3), and the discrepant 
cases in this comparison were either near the cut-off  or had 
low PC numbers. 8-color FC PC analysis is a highly sensitive 
clinical tool which can supplant or augment other methods 
for characterization of newly diagnosed myeloma and which 
can also be used for minimal residual disease assessment.
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P-169
A Phase I, Dose Escalation Study of BI-505 in 
Relapsed/Refractory Multiple Myeloma
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F. OFFNER,7 M. SALOMO,2 E. SONESSON,4 
J. VAN DROOGENBROECK,8 M. ZANGARI,9 
M. POELMAN,10 G. TRICOT11 
1Department of Hematology, Skane University Hospital, 
Sweden; 2Department of Hematology, Copenhagen 
University Hospital, Copenhagen, Denmark; 3Department 
of Medicine, University of Maryland School of Medicine, 
Baltimore, Maryland, United States; 4Clinical Development, 
BioInvent International AB, Lund, Sweden; 5Department of 
Oncology, Copenhagen University Hospital, Copenhagen, 
Denmark; 6Department of Medicine, Karolinska University 
Hospital, Huddinge, Sweden; 7Department of Hematology, 
Ghent University Hospital, Ghent, Belgium; 8Department 
of Hematology, AZ St Jan Hospital, Brugge, Belgium; 
9Department of Internal Medicine, Huntsman Cancer Hospital, 
Salt Lake City, Utah, United States; 10Medical and Scienti  c 
Department, Covance Inc, Brussels, Belgium; 11Department of 
Internal Medicine, University of Iowa, Iowa City, Iowa, United 
States

Th e human anti-ICAM-1 mAb BI-505 was identifi ed by a 
function-fi rst approach and has signifi cant anti-tumor activity 
in models of multiple myeloma (MM). Th is multicenter, fi rst-
in-human study evaluates the safety, tolerability, pharmacoki-
netics, and pharmacodynamics of BI-505 in 35 patients with 
advanced relapsed/refractory MM. BI-505 was given on day 1 
and 15 at doses from 0.0004 to 20 mg/kg IV, with a possibil-
ity of extended therapy every two weeks until disease progres-
sion for patients in cohort 6 and onwards. Th e results pre-
sented in this abstract are based on preliminary data assessed 
by the Data Monitoring Committee after the last patient was 
enrolled. Th e number of AEs was low, with the majority being 
grade 1-2. Infusion-related reactions (IRRs), such as fever and 
headache, were limited to the fi rst dose and were managed by 
premedication and prolonged infusion. In 7 cases, SAEs were 
assessed as possibly or probably related to BI-505, of these, 
the majority were IRRs. One patient in the 3 mg/kg cohort 
experienced a dose limiting toxicity: Headache (grade 3), and 
premedication was modifi ed in subsequent cohorts. No maxi-
mum tolerated dose was identifi ed. BI-505 half-life increased 
with dose while clearance decreased, indicating target-medi-
ated clearance. Th e optimal biological dose was defi ned as 10 
mg/kg every two weeks, and additional patients were treated 
with this regimen. Six patients on extended therapy had stable 
disease for at least 2 months. In summary, BI-505 has an ad-
vantageous safety profi le and the 10 mg/kg dose will be used 
in forthcoming trials.
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Pomalidomide Plus Low-dose Dexamethasone 
(POM+LoDEX) in RRMM: Analyses Based on 
Prior Therapy and Renal Function
R. VIJ,1 P. G. RICHARDSON,2 D. S. SIEGEL,3 
C. C. HOFMEISTER,4 S. JAGANNATH,5 R. BAZ,6 
N. RAJE,7 J. MIKHAEL,8 M. CHEN,9 M. ZAKI,9 
K. C. ANDERSON2 
1Washington University School of Medicine, United States; 
2Dana-Farber Cancer Institute, United States; 3John Theurer 
Cancer Center, Hackensack University Medical Center, 
United States; 4Ohio State University Medical Center, United 
States; 5Mount Sinai Medical Center, United States; 6H. Lee 
Mof  tt Cancer Center and Research Institute, United States; 
7Massachusetts General Hospital, United States; 8Mayo Clinic, 
United States; 9Celgene Corporation, United States

Background: Th e MM-002 phase 2 study evaluated the 
effi  cacy and safety of POM +/- LoDEX in relapsed and re-
fractory multiple myeloma (RRMM) patients (pts) who were 
exposed to most available therapies and have failed lenalido-
mide (LEN) and bortezomib (BORT). Methods: Pts with 
>=2 prior therapies and refractory to their last treatment were 
randomized to POM+LoDEX (POM 4 mg/day, days 1-21 of 
a 28-day cycle; LoDEX 40 mg/week) or POM alone. Pts were 
stratifi ed by prior number of treatments, and retrospectively 
categorized based on baseline creatinine clearance (CrCl): 
30-<45, 45-60, and >60 mL/min. Results: 113 pts with a 
median of 5 prior therapies (range 2-13) were assigned to 
POM+LoDEX; the overall response rate (ORR) was 33-35%, 
regardless of prior therapy. Most patients (80%) received >3 
prior therapies. ORR was 48% in pts who had received <=3 
prior therapies and 30% in pts who had received >3 prior 
therapies. ORRs were similar regardless of refractoriness to 
LEN or BORT as last prior therapy. Effi  cacy (Table) and AEs 
were generally comparable regardless of baseline renal func-
tion. In pts with CrCl 30-<45 (n=21), 45-60 (n=14), and >60 
(n=70) mL/min. Th e rates of grade 3/4 neutropenia, throm-
bocytopenia, anemia, and pneumonia were 52%, 21%, and 
40%; 14%, 14%, and 20%; 29%, 21%, and 19%; and 19%, 
21%, and 24%, respectively. Conclusions: Earlier treatment 
with POM+LoDEX (<=3 prior therapies) achieved better 
ORR (48%) compared with pts who received POM+LoDEX 
later (>3 prior therapies; ORR, 30%). Baseline renal function 
did not appear to impact the effi  cacy or safety profi le.
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Thalidomide, Cyclophosphamide, 
Dexamethasone in Newly Diagnosed MM Prior 
to Autologous Stem Cell Transplantation
S. J. KIM,1 W. J. CHANG,2 K. KIM2

1Medicine, Samsung Medical Center, Korea; 2Medicine, 
Samsung Medical Center, Korea Republic of (South Korea)

Th alidomide, low-dose cyclophosphamide and dexametha-
sone (TCD) is still widely used in many countries as an induc-
tion treatment due to their easy accessibility and the immune 
modulating eff ects of thalidomide and low-dose cyclophos-
phamide. However, it is still an issue of debate whether TCD 
chemotherapy may have a negative eff ect on stem cell mobi-
lization. Th us, we retrospectively analyzed 36 patients with 
newly diagnosed myeloma who underwent TCD induction 
chemotherapy before ASCT at the Samsung Medical Center 
between April 2010 and April 2012. Th e treatment schedule 
includes thalidomide 100mg per day for 28 days, oral cyclo-
phosphamide 150mg/m2 and dexamethasone 40 mg on Days 
1 through 4. With the median number of four cycles, the 
overall response rate to TCD was 75.0% (27/36) including 
3 CR (8.3%), 13 VGPR (36.1%) and 11 PR (30.5%). Th e 
stem cell mobilization was done in all patients with cyclo-
phosphamide plus G-CSF, but two patients required more 
than 4 days of collection and the other two patients failed to 
reach the target of CD34-positive cells (4/36, 11.1%). How-
ever, all patients underwent high-dose melphalan and ASCT 
without transplantation-related mortality, and there was no 
engraftment failure. Th e overall response rate was increased to 
97.2% after ASCT and the quality of response was improved 
including 15 CR and 12 VGPR. In conclusion, TCD regimen 
is an eff ective and feasible induction treatment for newly diag-
nosed myeloma patients who destined for ASCT although it 
showed a negative eff ect on stem cell mobilization in a limited 
number of patients.

276

P-172
FLC Evaluation in Monoclonal Gammopathies 
and Multiple Myeloma Patients
A. GAGLIARDI,1 A. RUSSO,2 S. IMPROTA,1 
M. R. VILLA,1 A. LUCANIA,1 M. INSIDIOSO,2 
B. DENTE,3 L. MASTRULLO1 
1Department of Hematology, ASL Napoli 1 Centro P.O. San 
Gennaro, Italy; 2Department of Clinical Pathology ASL Napoli 
1 Centro P.O. San Gennaro Italy; 3Department of Clinical 
Pathology ASL Napoli 1 Centro P.O. San Paolo Italy

Background. Identifying patients with optimal response 
and long term survival is important for clinical guidance be-
cause patients with these features are likely not need further 
therapy. Serum Free Light Chains (sFLC) are used for better 
assessment of treatment response, thus patients are consid-
ered to achieve stringent Complete Response (sCR) by hav-
ing CR criteria plus normal serum Free Light Chains Ratio 
(sFLCR) and absent clonal cells in bone marrow. Methods. 
We have examinated 60 patients (36M and 24F) with Mono-
clonal Gammopathy (MGUS) (40) and Multiple Myeloma 
in course of therapy (20). We have assessed serum Free Light 
Chains (sFLC) and serum Free Light Chains Ratio (sFLCR) 
for evaluation of progression disease and treatment response 
in association at Monoclonal Component (MC). Results. We 
have observed progression of serum Free Light Chains (sFLC) 
in patients with Monoclonal Gammopathy in evolution with 
contemporary progression of Monoclonal Component (MC). 
In Myeloma patients sFLC were assessed for evaluation of the 
treatment response and we have observed a stringent corre-
lation with Monoclonal Component progression. Conclu-
sions. Role of sFLC and sFLCR is well established and we 
consider that these assessments represent an important criteria 
for evaluate progression of Monoclonal Gammopathies and 
treatment response in Multiple Myeloma.
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A Phase 4, Observational Study of Bortezomib 
in Chinese Patients with Relapsed or Refractory 
Multiple Myeloma
Z. X. SHEN,1 M. F. LIN,2 J. HOU,3 W. M. CHEN,4 
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Af  liated Hospital, College of Medicine, Zhejiang University, 
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Hospital, The Second Military Medical University, China; 
4Beijing Chao-Yang Hospital, Capital Medical University, China; 
5Peking University People's Hospital, China; 6Department of 
Hematology of Zhejiang Province Traditional Chinese Medical 
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Th is prospective, observational, multicenter phase 4 study 
assessed the effi  cacy and safety of bortezomib in Chinese pa-
tients with relapsed/refractory multiple myeloma following 
at least one prior chemotherapy. Th e endpoints of this study 
were; to assess the usage of bortezomib, and the treatment 
outcome and safety of bortezomib. Of the enrolled patients 
(N=517; either sex; mean [SD] age: 59 [9.9] years), most had 
IgG type (46.23 %) and stage IIIa (47.78%) myeloma. Ma-
jority used bortezomib as third line treatment (48.16%). Th e 
objective response rate was demonstrated in 88.91% of pa-
tients (partial response [PR]: 42.26% and complete response 
[CR]: 24.69%). Th e proportion of patients exhibiting com-
plete response (strength of response) increased (from 10% to 
45%) as the treatment extended. Th e mean time to response 
was 36.11 days (95% CI [mean]; 32.57, 39.64). Overall 
survival rate decreased gradually from 97.15% (by 30 days) 
to 25.22% (by 720 days). Patients receiving average dosage 
>1.3 mg/m2 demonstrated longer duration of response/higher 
survival rate, and those receiving average dosage <1.0 mg/
m2 exhibited shortest duration of response/lowest survival 
rate compared with the other 2 dose subgroups (Figure 1). 
Th e most frequent treatment-emergent adverse events were 
decrease in platelet count (14.37%), diarrhea (13.79%), hy-
poesthesia (10.10%), and peripheral neuropathy (10.68%). 
Bortezomib was well-tolerated and demonstrated clinical re-
sponse in majority of patients.
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Stem Cell Mobilization and Transplantation 
is Feasible after ASCT in Heavily Pre-treated 
Patients with Multiple Myeloma
A. GUENTHER,1 N. SCHUB,1 A. HUMPE,1 
U. BUWITT-BECKMANN,1 B. TROST,1 
M. GRAMATZKI1 
1Div. of Stem Cell Transplantation and Immunotherapy, 2nd 
Med. Department, University of Kiel, Germany

Heavily pretreated patients with relapsed/refractory mul-
tiple myeloma (MM) are often suff ering from cumulative 

hematotoxicity. Th e autologous stem cell transplantation 
(ASCT) has a high potential of long term remission and al-
lows a renewal of the hematopoiesis, but its use is limited by 
the capacity of stored hematopoietic progenitor cell (HPC) 
products. Collection of HPC after ASCT was considered 
diffi  cult due to the stem cell toxicity of melphalan (MEL). 
However, mobilization and collection procedures improved 
in recent years. Here, in two MM patients in our department 
suffi  cient numbers of HPC were collected despite previous 
high dose MEL therapy and ASCT. A 63 years old man, 
achieved VGPR after ASCT in fi rst line. For progressive dis-
ease fi ve additional lines of therapy including second ASCT 
had to be administered. Cyclophosphamide/ etoposide (CE) 
followed by G-CSF and plerixafor were used for HPC mobi-
lization. Th ree large volume aphereses (LVL) resulted in suf-
fi cient HPC and a third ASCT was performed. A 75 years 
old female with MM achieved VGPR after initial ASCT. In 
relapse, three additional lines of treatment were employed. At 
that time, a second HPC mobilization with CE, G-CSF and 
plerixafor was started. HPC could be harvested in two LVL 
apheresis and allowed ASCT. In both patients an ANC>0.5/
nL was achieved on day +12. Th us, suffi  cient HPC mobiliza-
tion and harvest is feasible in advanced MM patients even 
after high dose MEL therapy off ering an additional treatment 
option.
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Feasibility and Safety of Lenalidomide 
Continous Therapy in Multiple Myeloma Elderly 
Patients
A. GAGLIARDI,1 S. IMPROTA,1 M. ESPOSITO,1 
P. DELLA CIOPPA,1 G. NITRATO IZZO,1 
L. MASTRULLO1 
1Department of Hematology, ASL Napoli 1 Centro P.O. San 
Gennaro, Italy

Background. Lenalidomide represents an important treat-
ment option for multiple myeloma patients either as fi rst line 
therapy, either in resistant/refractory disease or consolidation/
maintenance therapy. In this way Lenalidomide increases the 
available treatment options. In our Department, Lenalido-
mide was administered in resistant/relapsing myeloma pa-
tients and as continous therapy in elderly myeloma patients. 
Methods. We treated 47 patients (26M and 21F) with me-
dian age of 73 years (range 66-81). We have evaluated 38 pa-
tients with a median follow-up of 30 months. Th ese patients 
were treated with Lenalidomide at variable doses (5-25 mg/
die p.o., according to tolerability of each patient, for 21 days 
every 28 days), in association of very low doses of dexameta-
sone (10 mg/die p.o. days 1, 2, 3, 4) for fi rst four cycles and 
then alone in continous treatment. We used Enoxaparin for 
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prophylaxis of venous thromboembolisms. Clinical restaging 
was performed after three, six and twelve months, in course 
of therapy. Results. At present we have not observed any pro-
gression of disease and in 25/47 cases we found a good impact 
on Monoclonal Component (MC). In all patient therapy was 
well tolerated and were not found signifi cant adverse events or 
second neoplastic events. Conclusions. Role of Lenalidomide 
is established as continous therapy in previously treated elder-
ly myeloma patients. Th is therapy seems to lead an improve-
ment in prognosis of these patients, without causing severe 
complications.

280

P-176
Lenalidomide in Patients with Chemotherapy-
induced Neuropathy and Relapsed/Refractory 
MM:Single-centre Prospective Study
R. ZAMBELLO,1 T. BERNO,1 E. DE MARCH,1 
A. BRANCA,1 C. DALLA TORRE,2 
M. CAMPAGNOLO,2 M. LUCCHETTA,2 M. ERMANI,2 
G. CAVALETTI,3 C. BRIANI,1 G. SEMENZATO1 
1Medicine, Padua University School of Medicine, Italy; 
2Dept. Neurosciences, University of Padua, Italy; 3Dept. 
Neurosciences and Biomedical Technology, University of 
Milan-Bicocca, Monza, Italy

Objectives. Although lenalidomide has been claimed to be 
less neurotoxic than its analogue thalidomide, formal evidence 
of this property is still lacking. In this prospective study we as-
sessed lenalidomide safety in multiple myeloma (MM) patients 
to evaluate whether its administration would modify a previ-
ously ensued chemotherapy-induced-polyneuropathy (CIPN). 
Methods. Th irty consecutive MM patients (13 women, 17 men, 
mean age 63.7 ±9.4) previously treated with bortezomib and/
or thalidomide and starting on lenalidomide (25 mg/day for 21 
day cycles) for relapsed/refractory MM were assessed at base-
line, after 6 and 12 months from the beginning of lenalidomide 
with Total Neuropathy Score clinical version (TNSc). Pain was 
assessed according to numeric rating scale (NRS). Based on pre-
vious studies TNSc >2 was considered signifi cant for CIPN. 
Changes of TNSc of at least 4 points from baseline value were 
accepted as clinically-relevant. Results. At baseline 16/30 pa-
tients (53.3%) had symptoms and signs of CIPN (mean TNSc 
5.8, median 5.5, range 3-15). After 6 months, 13 patients were 
unchanged, one improved and 2 worsened. After 12 months 
the patient who had improved persisted stable, while the 2 who 
had worsened returned to TNSc baseline value. Th e 14 patients 
without CIPN at baseline did not develop neuropathy. NRS 
and ECOG performance status did not modify. Conclusions. 
Our results confi rm the safety of lenalidomide and demonstrate 
the very low neurotoxicity of lenalidomide also in MM patients 
with pre-existing CIPN treated for one year.

P-177
A Population Pharmacokinetic-
Pharmacodynamic Modeling of Platelet Count 
to Assist Panobinostat Regimen Design
R. CAPDEVILLE,1 M. SAVELIEVA,1 M. WOO,2 
C. CHAVANNE,1 R. LIN,2 M. SQUIER,2 . 0 
1Oncology Global Development, Novartis Pharma AG, 
Switzerland; 2Novartis Pharmaceuticals Corporation, East 
Hanover, NJ, United States

Background: Th rombocytopenia (TCP) is the most com-
mon dose-limiting toxicity of the pan-deacetylase inhibitor 
(pan-DACi) panobinostat (LBH589). Th is adverse event oc-
curs due to a reversible delay in megakaryocyte maturation 
and rapidly improves with dose interruption. Addressing TCP 
is particularly important since panobinostat is combined with 
other TCP-inducing agents, such as bortezomib, in myeloma. 
Methods: An indirect response model with the tumor type 
(hematologic vs solid) covariate was used to characterize the 
relationship between the dose/concentration of panobinostat 
and platelet count using the data from 14 phase 1 and 2 tri-
als. Results: A total of 441 patients (pts) were included in the 
model. As expected, pts with hematologic tumors had lower 
baseline platelet counts and a higher probability of grade ≥ 3 
TCP vs pts with solid tumors. Although simulations based on 
the fi nal model demonstrated considerable variability in plate-
let response, pts with higher platelet counts at baseline had a 
lower probability of a grade ≥ 3 TCP event. Th e simulations 
also predicted a dose-dependent increase in grade 3/4 TCP 
and platelet rebound during scheduled dose interruption. 
Conclusions: Th e indirect response model adequately char-
acterized platelet dynamics and can be used to help predict 
platelet response based on tumor type, dose, and schedule. 
Specifi cally, the model predicts that TCP is highly responsive 
to dose interruption and/or reduction, consistent with dose/
schedule selection for panobinostat combination therapy in 
myeloma.
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P-178
Ph 1 Trial of Pomalidomide, Bortezomib, and 
Low-Dose Dexamethasone (PVD) in Relapsed 
and/or Refractory Multiple Myeloma
P. G. RICHARDSON,1 C. C. HOFMEISTER,2 
D. S. SIEGEL,3 S. LONIAL,4 J. LAUBACH,5 
Y. EFEBERA,2 D. H. VESOLE,3 A. NOOKA,4 
J. ROSENBLATT,6 N. RAJE,7 M. ZAKI,8 Y. HUA,8 
S. SHAH,8 J. WANG,8 K. C. ANDERSON5 
1Dana-Farber Cancer Institute, Harvard Medical School, 
United States; 2Department of Internal Medicine, Division of 
Hematology, The Ohio State University, United States; 3John 
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Theurer Cancer Center, Hackensack University Medical 
Center, United States; 4Division of BMT, Emory University, 
Winship Cancer Institute-Hematology and Medical Oncology, 
United States; 5Dana-Farber Cancer Institute, Harvard Medical 
School, United States; 6Beth Israel Deaconess Medical Center, 
Harvard Medical School, United States; 7Massachusetts 
General Hospital, United States; 8Celgene Corporation, United 
States

Background: LEN, BORT, and DEX combinations have 
shown preclinical synergy and clinical effi  cacy in newly diag-
nosed and relapsed/refractory MM (RRMM). POM±DEX 
showed promising activity in pts with prior LEN and BORT. 
MM-005 was designed to identify the PVD dose for a phase 3 
trial comparing PVD vs BORT+LoDEX in RRMM. 

Methods: Pts with 1-4 prior antimyeloma therapies, pro-
gressive disease (PD) during a LEN-containing treatment 
(Tx) or within 60 days of last dose, and proteasome inhibitor 
exposure (but not BORT-refractory) were eligible. Maximum 
tolerated dose (MTD) determination followed a 3+3 design 
in 5 cohorts (Table). Tx continued until PD or unacceptable 
toxicity. Dose-limiting toxicities (DLTs) were assessed dur-
ing cycle 1. Endpoints included MTD (primary) and safety, 
overall response rate (ORR; ≥ partial response), duration of 
response, and time to response (secondary). 

Results: All 15 pts had prior LEN and BORT; 73% had PD 
on LEN as last Tx. As of Oct 15, 2012, no DLTs have been 
observed. MTD confi rmation is ongoing. Grade (G) 3/4 AEs 
included thrombocytopenia (27%) and neutropenia (27%). 
Peripheral neuropathy (none painful) occurred in 4 pts (G1 
and 2, n=2 each). No thromboembolism occurred. 3 pts dis-
continued, none due to AE. Th e ORR was 73% at data cut 
off . Median time to response was rapid (1 cycle) with promis-
ing activity seen in pts with adverse cytogenetics. 

Conclusions: PVD is well tolerated in RRMM, with no 
DLTs or Tx discontinuations due to AE to date. PVD has en-
couraging activity with 73% ORR. Best response is expected 
to improve with longer follow-up.
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P-179
30-min Infusion of High Dose Car  lzomib plus 
Dexamethasone in Patients with Relapsed and/
or Refractory Multiple Myeloma
A. BADROS,1 K. P. PAPADOPOULOS,2 
N. ZOJWALLA,3 J. R. LEE,3 D. S. SIEGEL4 
1Department of Medicine, Greenebaum Cancer Center 
University of Maryland Medical Center, United States; 2South 
Texas Accelerated Research Therapeutics, United States; 
3Onyx Pharmaceuticals, Inc., United States; 4Department 
of Myeloma , John Theurer Cancer Center at Hackensack 
University Medical Center, United States

Background: Carfi lzomib (CFZ), when infused over 2-10 
min up to 27 mg/m2, has shown favorable effi  cacy and safety 
in patients (pts) with relapsed and/or refractory multiple my-
eloma (RRMM). Subsequent results from a phase 1b dose-es-
calation study (PX-171-007) in RRMM of CFZ when infused 
over 30 min showed a maximum tolerated dose of 56 mg/m2 
with an ORR of 60%. An expanded cohort of 007 assessed 
the tolerability and effi  cacy of CFZ doses of 45 or 56 mg/m2 
combined with low-dose dexamethasone (dex); the results are 
reported herein. Methods: CFZ was administered as a 30-min 
infusion on Days (D) 1, 2, 8, 9, 15, and 16 of a 28-D cycle 
(C). C1D1-2 doses were 20 mg/m2, followed by escalation to 
either 45 or 56 mg/m2. Dex 20 mg was administered prior to 
each CFZ dose; 40 mg was administered during week 4 of the 
cycle. Safety assessments were evaluated according to CTCAE 
v 3.0 responses were determined according to IMWG Cri-
teria. Results: As of October 2012, 22 pts have enrolled and 
started a median of 6 (1-10) C; CFZ dose was reduced in 1 pt 
and discontinued in 1 both due to an AE. Th e most common 
AEs regardless of drug relationship were thrombocytopenia 
and fatigue (40.9% each) and the only AEs >= Grade 3 in 
at least 10% of total pts were hematologic. Of 20 pts evalu-
able for effi  cacy, overall response rate (>=PR) was 55.0% with 
5 VGPR and 6 PR. Conclusions: Th e combination of CFZ 
30-min infusion with low-dose dex was well tolerated with 
compelling preliminary effi  cacy results. Th e regimen, with a 
CFZ dose of 20/56 mg/m2, is being evaluated in the phase 3 
trial ENDEAVOR.
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P-180
Pharmacokinetics (PK), Safety & Ef  cacy of 
Lenalidomide+Dexamethasone (LEN-DEX) in 
Myeloma Patients with Renal Failure
F. BRIDOUX,1 B. ARNULF,2 S. MOREAU,3 N. CHEN,4 
E. DESPORT,1 A. JACCARD,3 J. P. FERMAND2 
1Department of Nephrology, CHU and University of Poitiers, 
France; 2Department of Hematology and Immunology, Saint 
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Louis University Hospital, Paris, France; 3Department of 
Hematology, Limoges Univeristy Hospital, France; 4Department 
of Clinical Pharmacology, Translational Development, Celgene, 
United States

Introduction: LEN dose should be adjusted to glomerular 
fi ltration rate (GFR). Current dosing recommendations are 
based on PK data obtained in non-malignant patients (pts) 
and on modelling/simulations. We conducted a prospective 
study evaluating PK, safety and effi  cacy of LEN-DEX in mul-
tiple myeloma (MM) pts with various degrees of renal impair-
ment (RI), as estimated by MDRD (GFR/MDRD) or Cock-
croft-Gault (CG) equations (GFR/CG). Methods: 38 pts 
with stable GFR, previously treated for symptomatic MM, 
were divided in 5 groups according to baseline GFR/CG. Pts 
received at least 3 28-day cycles of LEN (days 1-21, dose de-
fi ned according to GFR/CG) + DEX (40 mg/week). Results: 
As in pts with non malignant conditions, LEN clearance was 
highly correlated to GFR/CG and GFR/MDRD. Th e average 
daily area under curve values for groups 2-5 were 103-149% 
of that for group 1 (1742 h*ng/mL). No diff erence was found 
in plasma LEN levels at 2h post-dose between day 9 (LEN 
alone) and day 15 (LEN-DEX) across groups. Hematologi-
cal response rate (PR or more) was 81% in the whole cohort, 
and 82% in pts with GFR/CG <50ml/min. Th e frequency of 
adverse event of grade 3/cycle was 0.6/pt, similar across the 5 
groups. Renal function improved in 6 pts. Conclusion: Th e 
eff ect of RI on LEN PK in MM pts treated with LEN-DEX 
was similar to that in non-malignant pts receiving LEN alone. 
Th e recommended adjustments in starting dose achieved ap-
propriate plasma exposure with similar effi  cacy/safety in the 
diff erent renal function groups. MDRD and CG equations 
may be interchangeable for determining the LEN dosage.
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P-181
Molecular Radiotherapy with a Y-90 Labeled 
Anti-CD66 mAb Prior to Allogeneic SCT for MM: 
Results of a Phase I Trial.
K. H. ORCHARD,1 J. LANGFORD,2 
D. RICHARDSON,3 M. JENNER,3 G. GWYNNE,4 
J. THOM,5 M. GUY4 
1Dept of Haematology, University Hospital Southampton, 
United Kingdom; 2Cancer Sciences, University of 
Southampton, Southampton United Kingdom; 3Dept of 
Haematology, University Hospital Southampton, United 
Kingdom; 4Dept of Medical Physics and Nuclear Medicine, 
University Hospital Southampton, Southampton United 
Kingdom; 5Radiopharmacy, University Hospital Southampton, 
Southampton United Kingdom

We report the use of a yttrium-90 (Y-90) labelled anti-
CD66 monoclonal antibody (mAb) incorporated in the al-

logeneic stem cell transplant conditioning (alloSCT) proto-
col fl udarabine, melphalan and Campath as part of a phase I 
study. CD66 is expressed by normal myeloid cells and plasma 
cells (1) making it an excellent target antigen for molecular 
radiotherapy. Dosimetry was performed prior to transplanta-
tion using the same anti-CD66 labeled with indium-111 (In-
111). Seven patients with MM received Y-90 anti-CD66+Flu/
mel/campath conditioning prior to alloSCT. 6 of 7 patients 
had relapsed disease after autologous SCT, one patient was in 
CR post autoSCT. Two patients received an infused Y-90 dose 
of 10MBq/kg body weight, three patients 37.5MBq/kg, two 
patients 45MBq/kg. At 45MBq/kg the estimated dose deliv-
ered to the bone marrow was 38Gy; 4.3Gy to liver, 16.5Gy 
to spleen, 2.8Gy to kidneys and 2.4Gy to lungs. Peripheral 
blood stem cells were used in all patients; 5 sibling and 2 
unrelated donors. Median age 52.9 yrs (45-56), transplant 
related mortality zero at days 100 and 180, median follow-
up 73.3 months (4.9-104.0 m). Toxicity was not increased. 
Th e actuarial probability of overall survival was 71.4% at 104 
m. 5/7 patients are alive in CR (EBMT criteria). We have 
shown in this small study that a Y-90-anti-CD66 mAb can 
deliver signifi cant radiation to sites of disease in patients with 
myeloma without additional toxicity. Th is may result in im-
proved outcome following alloSCT in MM and warrants test-
ing in a Phase II study. 1. Lee C et al, Br J Haematol. 2010 
Jun;149(5):795-6.
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P-182
Oligoclonal and Monoclonal Bands after Single 
Transplantation in Myeloma in the Era of Novel 
Agents
V. H. JIMENEZ-ZEPEDA,1 N. FRANKE,1 A. WINTER,1 
D. REECE,1 S. TRUDEL,1 C. CHEN,1 R. TIEDEMANN,1 
V. KUKRETI1 
1DMOH, Princess Margaret Cancer Centre, Canada
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Patients (pts) with multiple myeloma (MM) post-autolo-
gous stem cell transplant (ASCT) can develop oligoclonal and 
monoclonal bands (OB/MB) that are associated with a good 
prognosis. In this study, we aimed to assess the impact of OB/
MB occurrence on overall survival (OS) and Progression Free 
Survival (PFS) for MM pts undergoing single ASCT who 
had received novel agent induction-based regimens. Meth-
ods: All consecutive pts with MM undergoing single ASCT 
from 01/07 to 09/12 who had novel induction therapy were 
evaluated. OB/MB were defi ned as per the secondary MGUS 
criteria (Kyle RA, et al., 2004) Results 184 pts were identifi ed.
CyBORD was used in 48.9% cases, Th alidomide plus dexa-
methasone in 27.2% and Lenalidomide and Dexamethasone 
in 8.2%. Twenty-one out of 184 pts (11.4%) were found to 
have developed OB/MB. OB and IgG kappa were seen in 
28.5% each. Nineteen (90%) pts who developed OB/MB had 
achieved at least VGPR at day-100 post-ASCT. Median over-
all survival for pts who did not develop OB/MB at day-100 
post ASCT was 78 months (CI 95%; 73.0-81.5) versus not 
reached for those who did (p=0.04); PFS was 71 months (CI 
95% 41-101) compared to 33 months for those who did not 
not develop OB/MB (p=0.006) (Fig. 1) Multivariate analy-
sis showed emergence of OB/MB as the major independent 
prognostic factor for OS and PFS (p=0.002, and p=0.01, re-
spectively) In conclusion, OB/MB occurrence is an important 
prognostic factor in MM pts who undergo ASCT in the era 
of novel agents, the biological signifi cance and its impact on 
clinical outcomes should be prospectively validated.
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P-183
Consistency of LEN+DEX Ef  cacy across Prior 
Treatments in Relapsed or Refractory Multiple 
Myeloma (RRMM)
M. A. DIMOPOULOS,1 D. WEBER,2 J. ISHAK,3 S. 
DHANASIRI,4 G. BINDER,5 D. GILLEN,6 S. STERN,3 
R. GALSINH6 
1Department of Clinical Therapeutics, University of Athens 
School of Medicine, Alexandra Hospital, Greece; 2MD 
Anderson Cancer Center, United States; 3United BioSource 
Corporation, United States; 4Celgene Ltd, United Kingdom; 

5Celgene Corporation, United States; 6Celgene Ltd., United 
Kingdom

Introduction: Newer MM agents have improved clinical 
outcomes. Th is post-hoc analysis assessed whether the eff ect 
of LEN+DEX on time to progression (TTP) is modifi ed by 
prior treatment history, particularly bortezomib (BORT).

Methods: Data from 704 patients from 2 phase-III trials 
(MM-009/010) comparing LEN+DEX vs dexamethasone 
(DEX) in RRMM were classifi ed based on prior therapies 
([PT] 1 [35%] vs ≥2 [65%]), including doxorubicin, thalido-
mide and melphalan. All patients had previously used DEX. 
Eff ect modifi cation by PT was assessed in Cox regression 
models by adding an indicator for PT, along with an interac-
tion term between the treatment group and PT indicators. 
Th is measures the diff erence in the eff ect of LEN+DEX for 
each prior PT (eg, BORT) users and non-users in the 1 and 
≥2PT subgroups. It was not possible to assess the impact for 
prior BORT use in the 1PT group, which included only one 
patient. 

Results: LEN+DEX was associated with a 70% reduction 
in risk of progression among patients with 1PT (HR=0.31; 
CI:0.22-0.44), and a 63% reduction for those with ≥2PT 
(HR=0.37; CI:0.29-0.47). In the 1PT group, HR for 
LEN+DEX vs DEX was similar across all PT (except BORT, 
which was not evaluable). Th e HR was identical (0.38), for 
prior BORT users (CI:0.2-0.7) and non-users (CI:0.3-0.5) in 
the ≥2PT group. No interaction estimate reached statistical 
signifi cance. 

Conclusions: Th e fi ndings suggest the eff ect of LEN+DEX 
on TTP is unaff ected by prior treatment history. LEN+DEX 
had equivalent effi  cacy regardless of prior BORT use in pa-
tients with multiple PTs.
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P-184
Bortezomib-based Induction Therapy Followed 
by Iv Busulfan-melphalan as Conditioning 
Regimen in Newly Diagnosed MM
M. BLANES,1 J. D. GONZALEZ,2 P. RIBAS,3 
J. J. LAHUERTA,4 I. LORENZO,1 B. BOLUDA,1 
D. MARTINEZ,1 M. A. SANZ,1 J. DE LA RUBIA1 
1Hematology, University Hospital La Fe, Spain; 2Hematology 
Service, Hospital Insular de Canarias, Las Palmas, Spain; 
3Hematology Service, Hospital Dr. Peset, Valencia, Spain; 
4Hematology Service, Hospital 12 de Octubre, Madrid, Spain;

We have previously reported the safety and effi  cacy of intra-
venous (iv) busulfan and melphalan (BUMEL) as condition-
ing regimen for autologous stem cell transplantation (ASCT) 
in patients with newly diagnosed multiple myeloma (MM) 
after induction with conventional chemotherapy. In this pro-
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spective study we show the results of this preparative regimen 
in 49 patients (22 M/27 F; median age 61 years, range 33-67) 
with newly diagnosed MM who received bortezomib (Bz)-
based combinations as induction therapy (Bz-dexamethasone 
(BzD): 68%; VBMCP/VBAD x4 + BzD x2: 18%;BzD + 
pegylated liposomal doxorubicin: 10%; BzD + thalidomide: 
4%). Complete response (CR), near CR, and very good par-
tial response rates pre-and post ASCT were 22/2/14% and 
46/20/10%, respectively. A normal hematopoietic recovery 
was achieved in every patient. Mucositis (88%) and febrile 
neutropenia (71%) were the most common non-hematologic 
toxicities observed. Mild liver toxicity was detected in 16% 
of patients but no patient developed sinusoidal occlusive syn-
drome. Other toxicities (gastrointestinal (12%), pulmonary 
(2%), and cardiac (2%)) were mild. Median duration of hos-
pitalization was 17 days (range, 1-52). Th ere were no trans-
plant-related deaths. After a median follow-up of 19 months, 
10 patients have progressed and 2 have died. Median PFS and 
OS have not been reached. Our results show that the use of 
pre transplant ivBUMEL conditioning regimen in patients 
with newly diagnosed MM receiving induction therapy with 
Bz-based combinations is associated with an acceptable toxic-
ity and a high anti-myeloma effi  cacy.
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P-185
Bortezomib, Melphalan and Prednisone (VMP) 
in Refractory/Relapsed Multiple Myeloma
G. MELE,1 G. GUARAGNA,1 A. SPINA,1 
M. R. COPPI,1 A. GIANNOTTA,1 M. C. BROCCA,1 
A. MELPIGNANO,1 G. QUARTA1 
1Haematology, Antonio Perrino Hospital, Italy

INTRODUCTION Th e standard treatment for untreat-
ed patients with MM who are not candidates for high-dose 
therapy is the combination VMP. PATHIENTS In our ex-
ploratory experience 2 patients with “relapsed MM” and 3 
patients with“refractory MM” were treated with VMP. Th e 
fi rst patient with “relapsed MM” was retreated once again 
with the same combination after 18 months because of both 
the very good haematologic response previously obtained 
and severe cardiac comorbidities that might have rendered 
the patient more susceptible to the vascular complications of 
IMiDs. Th e second patient with “relapsed MM” received 
VMP as third-line treatment after thal+dexa and VD due to 
severe renal failure. Th e patients with “refractory MM” 
received VMP as second-line therapy because of the progres-
sion disease appearance during front-line therapy with RD. 
V 1,3 mg/m2 was given on days 1, 8, 15, 22, M 9 mg/m2 
was given on days 1-4, P 60 mg/m2 was given on days 1-4. 
Each cycle was repeated every 35 days for a total of 9 courses. 
RESULTS Th e dose of bortezomib was reduced in only one 

patient due to pre-existing peripheral neuropathy; the dose 
of melphalan was reduced in only one patient due to CrCl < 
15 mL/min. Adverse events, mainly thrombocytopenia and 
neutropenia, were manageable. Two patients achieved a CR, 
1 patient a VGPR, 1 patient a PR. One patient interrupted 
the treatment for progression disease. CONCLUSIONS Our 
experience suggests that the retreatment with VMP may in-
duce unexpected new clinically signifi cant responses also in 
patients with refractory or relapsed MM.
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P-186
Detection of Multiple Extramedullary 
Plasmacytomas of Upper Airways by F-18 FDG 
PET/CT Imaging
E. OZDEMIR,1 T. ATASEVER2

1Hacettepe University Institute of Cancer, Ankara, Turkey; 
2Department of Nuclear Medicine, Gazi University School of 
Medicine, Ankara, Turkey

A 42-year-old man had complaints of progressive hoarseness 
and shortness of breath for 6 months. Examination showed 
a nasopharyngeal mass and biopsy revealed atypical plasma 
cells consistent with plasmacytoma. Bone marrow examina-
tion showed no evidence of increased plasma cells, however, 
serum immunofi xation electropheresis demonstrated a mono-
clonal paraprotein of IgG-lambda type. MRI of the neck and 
nasopharnyx revealed multiple mass lesions of upper airways 
with polypoid protrusions to the lumen obliterating airway 
passage. An F-18 FDG imaging obtained to see the extent 
of the disease demonstrated pathologic increased 18F-FDG 
accumulations within the posterolateral part of nasopharynx 
(SUVmax: 19), epiglottis (SUVmax: 17) and trachea (SUV-
max: 17). Sagittal view shows pathologic increased 18F-FDG 
accumulations in these locations (Figure). Solitary extramed-
ullary plasmacytoma is very rare and occurs when there is soft 
tissue infi ltration of clonal plasma cells. Th ere should be no 
evidence of bone destruction or occult disease elsewhere in-
cluding bone marrow. Th e most common site for extramedul-
lary plasmacytoma is the upper aerodigestive tract followed by 
gastrointestinal involvement. Rare sites of involvement have 
also been reported in the literature. PET-CT is a successful 
tool for diagnosis and monitoring of disease status in plas-
macytoma.
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P-187
Effect of Lenalidomide-dexamethasone Therapy 
on the Level of Activated and Regulatory T-cells 
in Myeloma Patients.
C. PARRISH,1 C. CARTER,2 S. FEYLER,3 
N. SMALLE,2 J. COLE,2 G. SCOTT,4 
C. KALLMEYER,5 P. WOOD,2 G. COOK5 
1Department of Haematology, St James's Institute of 
Oncology, Leeds, United Kingdom; 2Department of 
Immunology and Transplant Immunology, Leeds Teaching 
Hospitals, United Kingdom; 3Department of Haematology, 
Calderdale and Hudders  eld NHS Trust, United Kingdom; 
4Transplant Immunology Group, Leeds Institute of Molecular 
Medicine, University of Leeds, United Kingdom; 5Department 
of Haematology, St James's Institute of Oncology, Leeds, 
United Kingdom

Treatment of relapsed or refractory myeloma (RRMM) 
with dexamethasone (Dex) and lenalidomide (Len) is an 
eff ective anti-tumour strategy. In addition to direct anti-
tumour eff ects, Len exhibits immunostimulatory activity, 
although this may be compromised by concomitant dexa-
methasone. In vitro coculture of myeloma cell lines (HMCL) 
with sorted CD4+CD25- lymphocytes induced TReg cell 
(CD4+CD25BrightFoxP3+) diff erentiation (p<0.001), with only 
minimal TEff  cell (CD4+CD25+FoxP3-) generation. Incubation 
of HMCL with Len prior to coculture gave rise to a higher 
TEff :TReg ratio through induction of TEff  cells (p=0.001). Pa-
tients with RRMM (n=21) had profound CD4+ lymphopenia 
(p=0.027), compared to age-matched controls, which was not 
corrected by LenDex therapy. Th e number of recent thymic 
emigrants was signifi cantly lower in RRMM than in con-
trol subjects (p=0.0002). Th e proportion of activated CD4+ 
TEff  cells was reduced in RRMM pre-treatment compared to 

controls (p<0.001), but increased with LenDex (p=0.021), 
especially between cycles 4 and 7. TReg cells were expanded 
in RRMM (p=0.005) but rapidly reduced early in LenDex 
therapy, returning to baseline with Dex tapering. Th e level of 
TReg cells after cycle 4 correlated with the time-to-progression 
(r2=0.669, p=0.009). Th e TEff :TReg ratio was lower in RRMM 
compared to controls (p=0.05), but rose above baseline by 
cycle 4. Neither baseline (p=0.29) nor cycle 4 (p=0.22) ratios 
correlated with TTP. Th e data demonstrate the in vivo im-
munomodulatory eff ect of LenDex may redress the imbalance 
caused by MM.
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P-188
Long Term Outcome after Allogeneic Stem Cell 
Transplantation for Advanced Multiple Myeloma
M. C. M. VEKEMANS,1 L. MICHAUX,1 
V. HAVELANGE,1 D. LATINNE,1 X. POIRE,1 
A. FERRANT1 
1Hematology, UCL Saint-Luc University Hospital, Belgium

We report on the outcome of 42 patients with advanced 
stage multiple myeloma (MM) treated with allogeneic stem 
cell transplantation (allo-SCT) between 1988 and 2011, af-
ter a myeloablative (MAC, n=16) or reduced-intensity con-
ditioning (RIC, n=26), from a related (n=37) or unrelated 
donor (n=5). Median age at transplantation was 51y (36-
67). Most patients were heavily pre-treated, 16 had a previ-
ous autologous SCT, only 7 received novel drugs, 14 were 
in relapse or progression. Th e median follow-up for patients 
alive at time of analysis is 10y. Eighteen patients experienced 
grade II-IV acute GVHD, and 7 extensive chronic GVHD. 
Best responses post-transplantation were CR in 21 patients 
and PR in 15. OS was 50% at 5y, and 25% at 20y. PFS was 
50% at 5y, and 3% at 20y. Disease progression occurred in 26 
patients, in 7 of them later than 6y post-transplant. Cumula-
tive incidence of relapse/progression was 28% at 1y, 69% at 
5y and 86% at 10y. Th ree out of 13 patients showed at least 
a PR to DLI. Twenty-six patients have died, 50% of disease 
progression or relapse, and 50% from transplant-related com-
plications (NRM). Cumulative incidence of NRM was 27% 
at 1y, 30% at both 5 and 20y. Th ere was no signifi cant diff er-
ence in outcome between RIC and MAC. Chronic GVHD 
and achievement of CR after SCT were not signifi cantly as-
sociated with better OS or PFS. Our observation suggests that 
long-term disease control can be expected in a subset of MM 
patients undergoing allo-SCT, even performed in heavily pre-
treated, advanced stage MM that fail prior therapy.
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P-189
Progression-Free Survival (PFS) and Overall 
Survival (OS) Advantages with Pomalidomide + 
Low-Dose Dexamethasone: MM-003
M. A. DIMOPOULOS,1 K. C. WEISEL,2 P. MOREAU,3 
M. Q. LACY,4 K. W. SONG,5 M. DELFORGE,6 
L. KARLIN,7 H. GOLDSCHMIDT,8 A. BANOS,9 
A. ORIOL,10 A. ALEGRE,11 C. CHEN,12 M. CAVO,13 
L. GARDERET,14 V. IVANOVA,15 
J. MARTINEZ-LOPEZ,16 X. YU,17 L. STERNAS,17 
C. JACQUES,17 M. ZAKI,17 J. F. SAN MIGUEL18 
1Department of Clinical Therapeutics, University of Athens 
School of Medicine, Alexandra Hospital, Greece; 2Hematology 
& Oncology, Department of Medicine, University Hospital 
Tuebingen, Germany; 3Hematology, University Hospital 
Hotel-Dieu, France; 4Division of Hematology, Mayo Clinic, 
United States; 5Vancouver General Hospital, Canada; 
6Department of Hematology, University Hospital Leuven, 
Belgium; 7Centre Hospitalier Lyon Sud/Hospices Civils de 
Lyon, France; 8Universitatsklinikum Heidelberg, Germany; 
9Hematology, Centre Hospitalier de la Cote Basque, France; 
10Institut Catala d'Oncologia, HGTiP, Spain; 11Hospital 
Universitario La Princesa, Spain; 12Princess Margaret Hospital, 
Canada; 13Bologna University School of Medicine, Institute 
of Hematology and Medical Oncology, Italy; 14Hopital Saint 
Antoine, France; 15GUZ Moscow City Clinical Hospital 
S.P.Botkin, Russia; 16Hospital Universitario 12 de Octubre, 
Spain; 17Celgene Corporation, United States; 18Hematology, 
Hospital Universitario de Salamanca, Spain

Background: MM pts who have exhausted LEN and BORT 
therapy (Tx) have short median OS and limited options. 
High-dose dexamethasone (HiDEX) is commonly used to 
treat these pts. 

Methods: MM-003 compared POM+LoDEX (n=302) vs 
HiDEX (n=153) in pts who failed LEN and BORT. Pts must 
have been refractory to last prior Tx (progressive disease [PD] 
during or within 60 days) and failed LEN and BORT (alone 
or in combination) after receiving ≥ 2 consecutive cycles of 
each. Tx was described (Dimopoulos. ASH 2012). Th e pri-
mary endpoint was PFS; secondary endpoints included OS, 
overall response rate (ORR; ≥ partial response), and safety. 

Results: Th e median number of prior Tx was 5 (1-17); 72% 
were LEN and BORT refractory. Median follow-up was 4 mos. 
PFS and OS were signifi cantly longer with POM+LoDEX vs 
HiDEX (Figure). 29% of HiDEX pts received POM after PD. 
PFS and OS were signifi cantly improved for POM+LoDEX 
vs HiDEX in pts refractory to LEN and BORT, with LEN 
or BORT as last prior Tx, or with normal or moderately im-
paired renal function (CrCL ≥ or <60 mL/min). After data 
evaluation, the DMC recommended crossover from HiDEX 
to POM+LoDEX. With updated data, ORRs were 21% vs 
3% for POM+LoDEX vs HiDEX (P<.001). Th e most fre-
quent grade 3/4 AEs for POM+LoDEX vs HiDEX were neu-

tropenia (42% vs 15%), anemia (27% vs 29%), and infec-
tions (24% vs 23%). Discontinuation due to AE was low (7% 
vs 6%). Quality of life analyses are ongoing. 

Conclusions: POM+LoDEX signifi cantly increased PFS 
and OS vs HiDEX in pts who have failed LEN and BORT 
and should become a new Tx option in these pts.
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P-190
Use of Lenalidomide in Relapse/Refractory 
Multiple Myeloma_Bene  ts of Earlier Treatment 
in Overall Survival
C. M. JOAO,1 I. COELHO,1 C. COSTA,1 P. LUCIO,1 
S. ESTEVES,2 C. JOAO1 
1Department of Hematology, Instituto Portugues de Oncologia 
de Lisboa, Portugal; 2Statistics and Clinical Research Unit, 
Instituto Portugues de Oncologia de Lisboa, Portugal

Lenalidomide is an immunomodulator approved for re-
lapsed/refractory Multiple Myeloma (rrMM). We studied the 
effi  cacy and safety of lenalidomide in all rrMM patients (pts) 
treated in our centre with lenalidomide for at least 2 cycles 
(May/2007 to Sep/2012). We retrospectively reviewed 91 pts: 
56% males; median age at diagnosis 58yo; 63yo (29-78) at 
start of lenalidomide; main subtypes were IgGκ (41%) and 
IgGλ (20%); 13% high-risk cytogenetics; 37% plasmocy-
toma; 6% amyloidosis; 81% received lenalidomide 25mg/d x 
21d (28/28d) and dexamethasone 40mg/w; median 8 cycles 
(3-44). Median number of previous lines was 3 (20% had 
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1 line, 27% had 2, 53% >2). Overall, 65% pts responded 
(9% CR/sCR, 25% VGPR, 31% PR). Pts with one previ-
ous line had signifi cantly better response compared to >1 
(ORR 94%vs63%, p=0.016; CR/sCR 12%vs9%, VGPR 
41%vs23%, PR 41%vs30%). Response was associated with 
better progression-free survival (PFS; p<0.0001) and overall 
survival (OS; p=0.0004). Median follow-up 13.4 months 
(mo), median PFS was 9.2 mo; (43.7 mo in CR/sCR pts); 
median OS was 32 mo (was not reached in VGPR or CR/sCR 
pts). Unadjusted hazard-ratio for PFS in CR/sCR pts com-
pared to pts without response was 0.096 (p=0.0003). Com-
pared to pts without response, CR/sCR pts had 80% reduc-
tion in the hazard of death (p=0.031). Toxicity occurred in 
71% pts, mainly hematologic (52%; G1/2 in 70%). Th rom-
botic events in 3%, despite prophylaxis. Lenalidomide/dexa-
methasone increases OS in responsive rrMM with good tol-
erability. Results were signifi cantly better when lenalidomide 
was used earlier.
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P-191
High-Dose Lenalidomide plus Melphalan 
as Transplant Conditioning in Relapsed or 
Refractory Multiple Myeloma.
T. M. MARK,1 A. MAZZA,2 A. ROSSI,2 R. PEARSE,2 
F. ZAFAR,2 K. PEKLE,2 J. GREENBERG,2 
S. SPEAKER,2 T. SHORE,2 U. GERGIS,2 S. MAYER,2 
K. VAN BESIEN,2 M. COLEMAN,2 R. NIESVIZKY2 
1Department of Internal Medicine, Weill Cornell Medical 
College, United States; 2Department of Internal Medicine, Weill 
Cornell Medical College, United States

Background: We investigated whether high dose lenalido-
mide (HDLEN) could be safely added to 200mg/m2 mel-
phalan (MEL200) conditioning in autologous stem cell 
transplant (ASCT) in a phase 1 study. Methods: 12 patients 
(pts) with relapsed or refractory multiple myeloma (RRMM) 
participated in a 3+3 phase 1 study of HDLEN added to 
MEL200 prior to ASCT. HDLEN was given on days -5 to -1, 

(day 0 as day of stem cell infusion) at 4 dose levels: 1) 25mg 
twice daily; 2) 25mg AM, 50mg PM; 3) 50mg AM, 75mg 
in PM; 4) 75mg AM, 100mg PM. Bone marrow was exam-
ined at Day -2, before MEL200 dosing. LEN 25mg for 21/28 
days maintenance started at Day 100, continued until disease 
progression/intolerability. Results: 12 pts with RRMM (8 re-
sistant to LEN), with 4 median prior lines of therapy com-
pleted ASCT without DLT. Median days (range) to wbc and 
platelet engraftment was 11 (10-13) and 12 (9-16). Toxicities 
were mild and all occurred after MEL200: (Grade 1/2): GI: 
83%/17%; Myalgia: 34%/ 0; Rash:8%/0; Dyspnea: 17%/0; 
Fever: 17%/0. Th e sole Grade 3 toxicity was cholecystitis at 
Day +50 in 1 pt. Transplant-related mortality was 0%. Day 
-2 biopsies showed marked (>50%) and moderate (25-50%) 
reduction in plasmacytosis in 40% and 30% of pts, respec-
tively. Responses at Day +100 / best with maintenance: PR 
55%/18%, VGPR 18%/45%, CR 37%/36%. After median 
follow-up of 17 months, 83% of subjects are alive, 50% with-
out progression. Conclusions: HDLEN added to MEL200 
ASCT in RRMM does not exacerbate expected toxicities. Th e 
maximum tolerated dose of HDLEN was not found at dosing 
up to 175mg daily.
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Coexistent Multiple Myeloma and Increased 
Bone Marrow Plasmacytosis De  ne an Equally 
High Risk Subset of AL Amyloidosis
T. KOURELIS,1 M. GERTZ,2 M. LACY,2 F. BUADI,2 
S. HAYMAN,2 S. KUMAR,2 S. ZELDENRUST,2 N. 
LEUNG,2 R. KYLE,2 S. RUSSELL,2 D. DINGLI,2 J. 
LUST,2 Y. LIN,2 P. KAPOOR,2 S. V. RAJKUMAR,2 A. 
DISPENZIERI2 
1Hematology, Mayo Clinic, United States; 2Hematology, Mayo 
Clinic, United States

OBJECTIVE: Th ere is consensus that light chain amyloi-
dosis (AL) patients with CRAB criteria (abnormal calcium or 
renal function, anemia or lytic bone lesions) also have mul-
tiple myeloma (MM). Th ere is confusion whether increased 
bone marrow plasmacytosis in the absence of CRAB aff ects 
outcomes in AL. Th e aim of this study was to examine the 
spectrum of AL with and without myeloma, with a goal of de-
fi ning the optimal bone marrow plasma cell number to quali-
fy as AL with MM. METHODS: We identifi ed 1272 patients 
with AL seen within 90 days of diagnosis, between January 1, 
2000 and December 31, 2010. We defi ned a population of 
patients with coexisting MM based on the existence of CRAB 
(AL-CRAB-MM). Receiver operating characteristics analy-
sis determined the optimal BMPC cut-point to predict for 
one-year mortality in AL patients without AL-CRAB-MM 
to produce two additional groups, AL-only (less than 10% 
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BMPC) and AL-PC-MM (more than 10% BMPC). RE-
SULTS: Among the 1272 patients, 117 had AL-CRAB-MM, 
476 had AL-PC-MM, and 679 had AL only. Th eir respective 
median overall survivals were 16.2, 15.8, and 28.4 months. 
(fi gure). Since the outcomes of AL-CRAB-MM and AL-PC-
MM were similar, they were pooled for subsequent analyses. 
On multivariate analysis, AL-CRAB-MM and AL-PC-MM 
retained negative prognostic value independent of age, car-
diac stage, and dFLC. CONCLUSION: AL patients with less 
than 10% BMPCs have a poor prognosis similar to patients 
with AL-CRAB-MM and should be considered together as 
AL with MM.
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P-193
Excellent Response in Untreated Myeloma 
with Low Dose Lenalidomide Followed by 
Autologous Transplant and Maintenance
A. KHOT,1 C. COULSON,2 R. SEDUNARY,2 
K. STOKES,3 M. LOUDOVARIS,3 D. WALL,3 
M. PRINCE,1 D. RITCHIE,1 S. HARRISON1 
1Haematology, Peter MacCallum Cancer Centre, Australia; 
2Clinical Trials Unit, Peter MacCallum Cancer Centre, Australia; 
3Centre for Blood Cell Therapies, Peter MacCallum Cancer 
Centre, Melbourne

Lenalidomide (len) 25mg with dexamethasone (dex) 
40mg weekly is eff ective in treatment of myeloma. Higher 
doses may have increased toxicity. Effi  cacy of low dose len 
and dex was studied in this phase II trial. Subjects: Newly 
diagnosed transplant eligible myeloma patients. Induction: 
Len 15-25 mg D1-21 +/- dex 20mg weekly for 4-6 cycles. 
Hematopoietic stem cell (HSC) mobilization: cyclophos-
phamide 2-4 gm/m2 + G-CSF 10mcg/kg. Transplant condi-
tioning: melphalan 140-200mg/m2. Maintenance: len 25mg 
D1-21(minimum 12 cycles) + dendritic cell(DC) vaccination 
(D1 C1-6) (n=10). 36 patients have completed induction, 
HSCT and commenced maintenance. Median CD34+cells 
collected=11.9×106(4.9-40.6) over median 3(1-6) days. 

DC for 6(1x106( cell) vaccinations generated in 12 patients 
with median DC yield=165×106(45-298), purity 84.2 
%(72-98). Post induction: overall response rate=94%, partial 
response(PR)=61%, very good PR(VGPR)=19%, complete 
response(CR)=6%, stable disease=8% and refractory dis-
ease=6%. Improvement seen post autograft with PR=39%, 
VGPR=31% and CR=22%. At median follow up of 21(11-
45) months, best response achieved was VGPR=33% and 
CR=44%. In responders best response was achieved post in-
duction in 21%, post HSCT in 41% and during maintenance 
in 38%. 24 patients continue on maintenance with a median 
of 12(3-39) cycles. Low dose len and dex induction followed 
by HSCT and maintenance in untreated myeloma patients 
is associated with high response rates. Depth of response is 
improved by HSCT and maintenance. Collection of hemato-
poietic and dendritic cell precursors is unimpaired.
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Melphalan/Prednisolone/Zoledronic Acid 
Therapy in Newly Diagnosed Japanese Patients 
with Multiple Myeloma.
H. HANDA,1 H. MURAKAMI,1 H. KOSUGI,2 
T. IGARASHI,3 M. TANIWAKI,4 M. MATSUMOTO,5 
K. SUZUKI,6 K. SUNAMI,7 Y. NAKAMURA,8 
C. SHIMAZAKI,9 T. OHNO,10 M. ABE,11 E. NAGURA,12 
K. SHIMIZU13 
1Department of Hematology, Gunma University Hospital, 
Japan; 2Department of Hematology, Ogaki Municipal Hospital, 
Japan; 3Hematology Oncology Division, Gunma Prefectural 
Cancer Center, Japan; 4Division of Hematology and Oncology, 
Department of Medicine, Kyoto Prefectural University of 
Medicine, Japan; 5Department of Hematology, National 
Hospital Organization Nishigunma National Hospital, Japan; 
6Department of Oncology and Hematology, Japanese Red 
Cross Medical Center, Japan; 7Department of Hematology, 
National Hospital Organization Okayama Medical Center, 
Japan; 8Department of Hematology, Saitama Medical 
University Hospital, Japan; 9Department of Hematology, 
Social Insurance Kyoto Hospital, Japan; 10Department of 
Hematology/Immunology, Japanese Red Cross Otsu Hospital, 
Japan; 11Department of Medicine and Bioregulatory Sciences, 
University of Tokushima Graduate School of Medicine, Japan; 
12Internal Medicine, Kakegawa Municipal General Hospital, 
Japan; 13Department of Multimodal Therapy for Multiple 
Myeloma, Aichi Gakuin University School of Dentistry, Japan

Introduction: Before the introduction of novel agents, 
melphalan/prednisone (MP) therapy was a standard-of-care 
in the treatment of multiple myeloma (MM). In Japan, no 
multicenter clinical study of MP therapy has been reported. 
Patients and Methods: Th is is a prospective, open label, mul-
ticenter phase 2 trial. Th e primary endpoint of was to evaluate 
the incidence of SREs at 1 year, and the secondary endpoints 
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were to evaluate the incidence of SREs at 2 year, the overall 
response rate (ORR) , and the change of bone metabolism 
marker and bone density. Between September 2008 and De-
cember 2011, 92 patients were enrolled including 3 patients 
excluded. Eighty-nine patients [median age 73 (60-88) years; 
male/female, 31/58; ISS 1 (n=29), 2 (n=31), 3 (n=22), un-
known (n=7)] were studied. Patients received oral melphalan 
6 mg/m2 and prednisone 40 mg/m2 on days 1-4 of every 
28-day cycle until plateau, and received intravenous ZA 4.0 
mg/body every month. Th e response was assessed according 
to EBMT criteria. Results: SREs were observed only in 4 cases 
(4.5 %). ORR was 46.9 % (2CR, 36PR, 24MR, 14NC, 5PD, 
8NE). Regarding adverse events considered to be related to 
ZA, osteonecrosis of the jaw (ONJ) was observed only in 1 
case (1.1 %). Discussion: Th e incidence of SREs was very low 
in this study, so that ZA treatment would be recommended 
to Japanese MM patients. Th e oral care before and during the 
ZA treatment was considered eff ective to prevent ONJ. Th e 
ORR was similar to those in other reports, and this result 
should be used as the platform data of MP therapy in Japanese 
MM patients.
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Phase 2 Study of Prolonged Car  lzomib 
Therapy in Patients Previously Enrolled in 
Car  lzomib Phase 1 and 2 Trials
D. S. SIEGEL,1 M. WANG,2 T. MARTIN,3 
J. R. INFANTE,4 J. KAUFMAN,5 K. RAJANGAM,6 
M. HUANG,6 E. BILOTTI,7 R. VIJ8 
1Myeloma Division, Hackensack University Medical Center, 
United States; 2Department of Lymphoma and Myeloma, 
MD Anderson Cancer Center, United States; 3Department of 
Medicine, UCSF Medical Center, United States; 4Department 
of Oncology, Sarah Cannon Research Institute, United 
States; 5Department of Hematology and Medical Oncology, 
Winship Cancer Institute of Emory University, United States; 
6Department of Clinical Science, Onyx Pharmaceuticals, Inc, 
United States; 7Department of Multiple Myeloma Division, John 
Theurer Cancer Center at Hackensack University Medical 
Center, United States; 8Department of Medical Oncology, 
Washington University School of Medicine, United States

Background: Prolonged treatment with carfi lzomib (CFZ), 
a proteasome inhibitor recently approved in the US for re-
lapsed and refractory multiple myeloma (MM), was investi-
gated in the PX-171-010 (010, NCT00884312) extension 
study. Updated results are reported herein. Methods: Patients 
(pts) must have completed a phase 1 or 2 CFZ study with-
in 90 days of entering 010. CFZ dosing was 11-56 mg/m2 
and pts could have a regimen change of: 1) CFZ schedule 
decreased to once every other week, 2) CFZ dose change, 3) 
addition of other anti-MM agents, or 4) combination of 2 

and 3. Th e primary study endpoint was safety including all 
adverse events (AEs) >/=Grade (G) 3, serious AEs (SAEs), 
and AEs resulting in dose modifi cation and discontinuation. 
Pts were also followed for effi  cacy. Results: Overall, 100 pts 
have enrolled in the 010 study (91 MM and 9 solid tumor). 
Pts have started a median of 10.5 cycles; 63.0% reported 
AEs >/=G3 (mainly hematologic) and 53.0% reported SAEs 
(pneumonia and dyspnea most common). AE-related discon-
tinuations were 11.0%, and there were 6 deaths (3 due to AEs 
and 3 due to progressive disease). Of the patients with MM 
overall response rate across various regimen changes ranged 
from 24.2% to 45.2% and for any regimen following progres-
sive disease from 16.7% to 40.0%. Conclusions: Pts were able 
to stay on CFZ treatment for extended periods with clinically 
meaningful disease control and no evidence of unique or se-
rious cumulative toxicity. Preliminary long-term tolerability 
of and responses to prolonged CFZ treatment are promising.
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PANORAMA 2: Panobinostat, Bortezomib, and 
Dexamethasone in Patients with Relapsed and 
Bortezomib-Refractory Myeloma
P. G. RICHARDSON,1 R. SCHLOSSMAN,2 
M. ALSINA,3 D. WEBER,4 S. COUTRE,5 
C. GASPARETTO,6 S. MUKHOPADHYAY,7 
M. ONDOVIK,7 M. KHAN,7 C. PALEY,7 S. LONIAL8 
1Dana-Farber Cancer Institute, Harvard Medical School, 
United States; 2Dana-Farber Cancer Institute, Harvard Medical 
School, United States; 3H. Lee Mof  tt Cancer Center & 
Research Institute, Tampa, FL, United States; 4M.D. Anderson 
Cancer Center, Houston, TX, United States; 5Stanford Cancer 
Center and Stanford University School of Medicine, Palo Alto, 
CA, United States; 6Duke University Medical Center, Durham; 
NC, United States; 7Novartis Pharmaceuticals, East Hanover, 
NJ, United States; 8Winship Cancer Institute, Emory University, 
Atlanta, GA, United States

Background: Th e oral pan-deacetylase inhibitor panobi-
nostat (PAN) demonstrates potent synergy with bortezomib 
(BTZ) to inhibit both the aggresome and proteasome path-
ways in preclinical studies, with promising phase 1 results. 
PANORAMA 2 evaluated whether PAN recaptured responses 
in advanced, BTZ-refractory multiple myeloma (MM) pa-
tients (pts). Methods: Pts with relapsed and BTZ-refractory 
MM (at least 2 prior lines of therapy, including an IMiD, and 
who had progressed on or within 60 days of the last BTZ-
based therapy) were treated in this single-arm, phase 2 study 
with PAN + BTZ + dexamethasone (Dex). Results: Fifty-fi ve 
pts were enrolled (median age, 61 years). Pts were heavily pre-
treated: median 4 prior regimens (range, 2-11), and median 
2 prior BTZ-containing regimens (range, 1-6). All pts were 
previously treated with BTZ, Dex, and at least 1 IMiD (le-
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nalidomide [98%], thalidomide [69%]). Th e ORR was 35% 
(1 nCR and 18 PR, including 3 pts [5%] achieving a VGPR 
[Table]), and CBR was 53%. Th e median duration of expo-
sure was 4.6 months (range, < 1-14.8). In pts who achieved 
response, the median time to response was 1.4 months (range, 
0.1-3.9), and the median DOR was 6.0 months. Common 
grade 3/4 adverse events, regardless of study drug relationship, 
included thrombocytopenia (64%), fatigue (20%), diarrhea 
(20%), anemia (15%), pneumonia (15%), and neutropenia 
(15%). Only 1 pt (2%) experienced grade 3 peripheral neu-
ropathy. Conclusions: PAN, when combined with BTZ and 
Dex, can recapture durable responses in heavily pretreated, 
BTZ-resistant pts with relapsed and refractory MM.
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Impact of Bone Marrow Plasma Cell 
Assessment before Autologous Stem Cell 
Transplantation on Disease Progression
C. K. MIN,1 H R. PARK,2 S. E. LEE,2 J. H. YOON,2 
S. H. SHIN,2 S. A. YAHNG,2 K. S. EOM,2 Y. J. KIM,2 
J. W. LEE,2 C. W. PARK,2 M. KIM3 
1Department of Internal Medicine, The Catholic University 
of Korea, Korea; 2Department of Internal Medicine, The 
Catholic University of Korea, Korea Republic of (South Korea); 
3Deaprtment of Laboratory Medicine, The Catholic University 
of Korea

Current defi nition of complete remission (CR) in mul-
tiple myeloma (MM) includes a negative serum and urine 
immunofi xation (IFE) and <5% bone marrow plasma cells 
(BMPCs). Pre-transplantation CR correlates with outcomes 
following autologous stem cell transplantation (ASCT). Since 
there is uncertainty in the arbitrary 5% limit in BMPCs in 
patients with negative IFE, we evaluated the prognostic im-
pact of BMPCs on the patients with MM undergoing ASCT. 
BM aspiration was performed before peripheral progenitor 
cell mobilization and BMPCs were assessed after CD138 im-
munostaining. Forty-eight men and 40 women were included 
in this study. Th e median age was 55.5 (33-65) years and the 
median disease duration prior to ASCT was 6.8 (3.4-40.1) 
months. Among evaluable 88 patients, 34 patients (38.6%) 
obtained a negative IFE in serum and/or urine before ASCT 

while 29 and 21 achieved very good partial response (VGPR) 
and PR, respectively. Four patients were < PR. Patients with 
<5% BMPCs had a signifi cantly better progression-free sur-
vival (PFS) compared to those with the 5% or more BMPCs 
(P=0.004). In the patients without a serologic CR, BMPCs 
<5% was also an independent factor predicting better PFS (P 
= 0.034). By contrast, in the serologic CR subgroup, BMPCs 
had no signifi cant impact on PFS (P = 0.944). Pre-transplant 
conventional BM study with immunostaining constitutes an 
independent predictor for disease progression in patients with 
MM undergoing ASCT. In particular, the signifi cant impact 
of <5% BMPCs was observed in the patients who do not 
achieve a serologic CR.
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Phase 1 Study of Elotuzumab (Elo) + 
Lenalidomide/Dexamethasone (Len/Dex) in 
Relapsed/Refractory Multiple Myeloma (RR MM)
H. NAGAI,1 T. CHOU,2 G. KINOSHITA,3 M. LI,3 
E. BLEICKARDT,4 S. IIDA5 
1Department of Hematology, National Hospital Organization 
Nagoya Medical Center, Japan; 2Niigata Cancer Center 
Hospital, Japan; 3Bristol-Myers Squibb, Japan; 4Bristol-Myers 
Squibb, United States; 5Nagoya City University Graduate 
School of Medical Sciences, Japan

Background: Elo is a humanized anti-CS1monoclonal anti-
body that enhances Natural Killer cell-mediated antibody de-
pendent cellular cytotoxicity of CS1 expressing myeloma cells. 
In a phase 2 study of patients (pts) with RR MM, Elo (10-20 
mg/kg) + Len/dex was generally well tolerated with a 84% re-
sponse rate. Median progression free survival was not reached 
(10 mg/kg) after a median follow-up of 20.8 mos (Richard-
son ASH 2012). Th is study evaluated the safety/tolerability 
of Elo + Len/dex in Japanese pts with RR MM. Methods: Pts 
received 28-day cycles of Elo IV (d1, 8, 15, 22 in cycles 1-2; 
d1, 15 in cycles >=3) + Len 25 mg (d1-21) and dex 28 mg PO 
+ 8 mg IV on Elo dosing days or 40 mg PO on no Elo dosing 
days. Elo dose was initially 10 mg/kg (cohort 1, n=3) and es-
calated to 20 mg/kg (cohort 2, n=3) if no cycle 1 dose limiting 
toxicity (DLT) was observed in cohort 1. Results: Of the 6 pts 
(median 63.5 yrs; median 1.5 prior therapies), there were no 
DLTs. Median treatment duration was 82 wks (cohort 1) and 
40 wks (cohort 2). Most common grade >=3 adverse events 
were leukopenia and lymphopenia similar to phase 2 results 
(Table). Lymphopenia was transient (median duration 14.5 
d) and improved while continuing therapy. One serious infec-
tion (grade 3 bronchopneumonia [cohort 2]) was reported; 
there were no on-study deaths. Th ree pts are ongoing, best 
overall responses for completed pts are 1 minimal response 
(cohort 1) and 2 very good partial responses (cohort 2). Con-
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clusion: Elo 10-20 mg/kg + Len/dex had an acceptable safety/
tolerability profi le in Japanese pts with RR MM.
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P-199
A PrECOG Study of Lenalidomide and 
Dexamethasone in Relapsed Multiple Myeloma 
Patients with Impaired Renal Function
J. MIKHAEL,1 J. MANOLA,2 A. DUECK,3 
S. HAYMAN,4 K. OETTEL,5 M. THOMPSON,6 
J. KAUFMAN,7 T. CESCON,8 M. HAMADANI,9 
S. V. RAJKUMAR4 
1Mayo Clinic in Arizona, United States; 2Dana-Farber 
Cancer Institute, United States; 3Medicine, Mayo Clinic in 
Arizona, United States; 4Mayo Clinic - Rochester, United 
States; 5Gunderson Lutheran Health System, United States; 
6ProHealth Care Regional Cancer Center, United States; 
7Winship Cancer Institute of Emory University, United States; 
8The Reading Hospital, United States; 9West Virginia University, 
United States

Background: Lenalidomide (len) is a highly eff ective ther-
apy in relapsed multiple myeloma (MM), but its dosing in 
patients (pts) with renal insuffi  ciency remains unknown. 
Objective: To establish the maximum tolerated dose (MTD) 
of len in three cohorts of pts with impaired renal function: 
Group A - creatinine clearance (CrCl) 30-60 mL/min, Group 
B - CrCl <30 mL/min not on dialysis, and Group C - CrCl 
< 30mL/min on dialysis. Secondary endpoints were response 
rate, progression free survival (PFS) and overall survival (OS). 
Methods: Previously treated MM with CrCl < 60 mL/min. 
All pts received len as described in Table 1 along with dexa-
methasone (dex) 40 mg orally weekly and daily ASA. Results: 
27 pts have been enrolled, all with advanced ISS stage (22% 
stage 2 and 78% stage 3). MTD has not been reached in any 
group, as no dose limiting toxicities (DLTs) have occurred to 
date. Hematological toxicities (grade 3-4) occurred in 62%, 
mostly neutropenia and thrombocytopenia. Response was 
seen in 15/25 pts (64%) - CR in 2 (8%), VGPR in 3 (12%), 
PR in 11 (44%), and SD for the remaining 9 (36%). Median 
follow-up is 24 months, with PFS 9.8 mos and OS 31.5 mos. 
Conclusion: Len/dex is an eff ective and well tolerated regi-
men in pts with MM and renal insuffi  ciency. MTD has yet to 
be reached, allowing for higher doses to be given than previ-

ously reported. Th ese results will provide needed dosing for 
len in MM pts with renal insuffi  ciency.
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Clinical Features and Outcome of Very Elderly 
(>80 yrs) Patients with Multiple Myeloma
K. MATSUE,1 S. HIROKI,1 Y. NISHIDA,1 
M. YAMAKURA,1 M. TAKEUCHI1 
1Division of Hematology/Oncology, Department of Medicine, 
Kameda Medical Center, Japan

Background: Although age is an important prognostic de-
terminant in patients with multiple myeloma (MM), few data 
on clinical features and treatment outcome for elderly patients 
>80 years old are available. Patients and methods: We retro-
spectively analyzed the clinical features and outcomes of 139 
consecutive patients between April 2005 and October 2012 
admitted to our hospital. Results: We identifi ed 29 (21%), 67 
(49%), and 43 (31%) patients in cohorts >80, 66-79, and <65 
years old, respectively. Patients >80 years had more impaired 
performance status (PS >3, P=0.003), lower serum albumin 
(<3.5 g/dL, P=0.019), and higher β2-microglobulin (>3.5 
g/L, P=0.022) indicating more advanced disease. Th e 3-year 
Progression-free survival (PFS) of respective age groups were 
24%, 33%, and 63%. By log-lank analysis, PFS of age>80 
was signifi cantly shorter than the other 2 groups (<65 vs. 66-
79; p=0.057, 66-79 vs. >80; p=0.033, <65 vs. >80; p<0.001). 
Th ese diff erences in PFS among the three age groups were 
translated to respective 3-year overall survival (OS) of 28%, 
68%, and 71%, respectively. Patients with more than VGPR 
were pooled and survivals were compared among the three 
groups; 3-year PFS and OS were 80%, 49%, and 68%, and 
28%, 68%, and 71%, respectively. Th ere were no signifi cant 
diff erences in PFS and OS between age groups. Conclusion: 
Although patients >80 years old showed poorer outcome 
compared to the other age groups, when those patients ob-
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tained more than VGPR response, they showed similar out-
come compared to the other age groups.
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LEOPARD: Phase II Study of Maintenance 
Lenalidomide and Prednisolone (RAP) Post-
ASCT Incorporating MRD Assessments
A. KALFF,1 N. KENNEDY,1 P. WALKER,1 T. KHONG,1 
M. GORNIAK,2 M. BLACK,2 A. SMILEY,1 L. ESTIFO,1 
A. SCHWARER,3 A. W. ROBERTS,4 P. CAMPBELL,5 
R. FILSHIE,6 A. SPENCER1 
1Department of Clinical Haematology, The Alfred Hospital, 
Melbourne, VIC, Australia; 2Department of Pathology, The 
Alfred Hospital, Melbourne, Vic, Australia; 3Box Hill Hospital, 
Box Hill, Vic, Australia;; 4Royal Melbourne Hospital, Parkville, 
Vic, Australia; 5Geelong Hospital, Geelong, Vic, Australia; 6St 
Vincents Hospital, Melbourne, Vic, Australia

Aim To document change in disease response in post-AS-
CT MM patients who receive RAP. To quantify MRD by free 
light chain (FLC) and multiparameter fl ow cytometry (MFC) 
in patients who achieve CR. Methods Newly diagnosed MM 
patients 6-8 weeks after induction and single MEL200 ASCT 
commenced RAP until toxicity/relapse (lenalidomide 10mg/
continuous daily increasing to 15mg after 8/52 and alternate 
day prednisolone 50mg). Serum for FLC was collected every 
2/12. Patients in CR had serial BMATs for MFC. Interim 
analysis of fi rst 30 of 60 subjects. Results After a median 388 
days (107-587), 6/30 relapsed/progressed, 4 ceased due to 
AEs, 1 withdrew and 1 died (disease). Response (table): after 
commencing RAP, 16 patients improved response, including 
9 sCR and 4 CR. 1 patient in sCR pre-RAP relapsed.18 pa-
tients who achieved CR/sCR had MFC studies performed. 
10/18 had normal FLC ratios (FLC-). 10/18 patients were 
MFC- in all samples; 5 of these were FLC-, 1 was initially 
FLC+ and converted to FLC-, 2 were FLC- and then convert-
ed to FLC+ at relapse. 5/18 were MFC+ in most/all samples; 
4/5 were FLC- and have not relapsed. In those who relapsed, 
2/3 were MFC+ & 2/3 converted from FLC- to FLC+. Con-
clusion RAP improved depth of response post-ASCT, with 
very high CR rates (sCR 37%, CR 23%). Some achieving CR 
(pre RAP or on RAP) demonstrated further improvement to 
sCR. Most MFC- were or became FLC-; however, some were 
MFC+/FLC-, suggesting that MFC is more sensitive for de-
tecting MRD than FLC. Additional MRD detection methods 
will be assessed: HevyLite and ASO-PCR (PB, aspirate and 
trephine).
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CyBor-D Induction Therapy for Multiple 
Myeloma in Clinical Practice
N. AREETHAMSIRIKUL,1 E. MASIH-KHAN,1 
C. M. CHU,1 V. JIMENEZ-ZEPEDA,1 D. E. REECE,1 
S. TRUDEL,1 R. TIEDEMANN,1 V. KUKRETI,1 
C. CHEN1 
1Department of Medical Oncology and Hematology, Princess 
Margaret Hospital, Toronto, ON, Canada

CyBorD is a highly active induction regimen for newly di-
agnosed multiple myeloma (MM) patients (pts) preparing for 
ASCT. From phase 2 trial data, CyBorD (bortezomib 1.3mg/
m2 IV on days 1,4,8,11, weekly cyclophosphamide 300mg/m2 
orally, and dexamethasone (DEX) 40mg days 1-4, 9-12, 17-
20, given for four 28-day cycles) achieved an overall response 
rate (ORR) of 88% (>/=VGPR 61%). In an expanded co-
hort using weekly bortezomib 1.5mg/m2 IV and DEX 40mg 
dropped to once weekly for cycles 3-4, similar responses were 
attained (ORR 93%, >/=VGPR 60%). Given that clinical 
trial effi  cacy can signifi cantly overestimate real-life eff ective-
ness, we reviewed our institutional experience with CyBorD 
in a non-clinical trial setting. Eighty-three ASCT-eligible 
MM pts who received CyBorD induction during September 
2007-April 2012 were reviewed. Median age was 59 years 
(range 37-71). MM subtypes included: IgG 55%, IgA 20%, 
light chains only 22%, other 3%. After a median of 4 cycles, 
responses were high (ORR 93%; >/=VGPR 70%). Grade 3-4 
neutropenia (3.6%) and thrombocytopenia (<1%) were un-
common, with no grade 3-4 neuropathy. Dose delays/reduc-
tions of any agents were required in 18%. Stem cell mobiliza-
tion was not compromised. All patients, except 3, proceeded 
to ASCT. ORR at day +100 post-ASCT was 97% (>/=VGPR 
79%). Weekly CyBorD induction is highly eff ective in clini-
cal practice, with comparable response and toxicity profi les 
to phase 2 trial data. CyBorD has been widely adopted in 
Canada and can be considered as a standard comparator for 
future novel induction regimens.
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Heterogeneity of IMWG De  ned Response 
Assessed by FLC Assay, Multicolor Flow 
Cytometry, and Heavy/Light Chain Analysis
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K. MATSUE,1 H. SUGIHARA,1 Y. NISHIDA,1 
M. YAMAKURA,1 M. TAKEUCHI1 
1Division of Hematology/Oncology, Department of Medicine, 
Kameda Medical Center, Japan

Purpose: Complete response (CR) or very good partial re-
sponse (VGPR) is the major goal in treatment of multiple 
myeloma (MM), but the depth of response in CR or VGPR 
varies considerably. We examined the performance of immu-
nofi xation electrophoresis (IFx), free light chain (FLC) assay, 
multiparameter fl ow cytometry (MFC), and heavy/light chain 
(HLC) analysis for evaluation of response and prediction of 
prognosis. Method: Simultaneous serum and bone marrow 
samples from 136 MM patients at their best response were 
examined. Results: Among 136 patients, 33% achieved IFx-
negative CR, 28% achieved stringent CR (sCR), and 22% 
achieved MFC-negative CR (IR) (< ×10*-4). VGPR was ob-
tained in 25% of patients, and the remaining 42% showed PR 
or less. Normalization of FLC ratio among patients with CR, 
VGPR, and PR or less was 86%, 60%, and 9%, respectively. 
MFC negativity was achieved in 67% of CR patients, but 
only 3% of VGPR patients. In patients with IFx-negative CR, 
IR was obtained in 26/36 (62%) and 2/6 (33%) of patients 
with normal and abnormal FLC ratio, respectively. HLC 
analysis was performed in CR patients with IgA (n=14) and 
IgG (n=12) myeloma. Abnormal HLC k/L ratio was observed 
in one IgA patient and no IgG patients. Among patients with 
CR and VGPR, those who achieved IR or normal FLC ra-
tio showed signifi cantly better survival compared to those 
who did not. Conclusion: Although MFC, sFLC and HLC 
analysis frequently gave discrepant results, they appeared to 
give important complementary information for assessing the 
depth of CR and VGPR category.
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Final Results of MCRN-01: Multicenter Canadian 
Trial of Bortezomib-based Therapy without 
ASCT in t(4;14) Myeloma
D. REECE,1 G. PIZA RODRIGUEZ,2 
D. SZAWAJCER,3 L. MINUK,4 M. PANTOJA,2 
A. BELCH,5 C. SHUSTIK,6 J. STAKIW,7 D. WHITE,8 
C. CHEN,1 V. KUKRETI,1 R. TIEDEMANN,1 
M. SEBAG,6 N. BAHLIS,9 G. JENKINS,2 S. TRUDEL1 
1Medical Oncology and Hematology, Princess Margaret 
Hospital, Canada; 2Clinical Trials Support Unit, Princess 
Margaret Hospital Research, Toronto, ON, Canada; 
3Department of Internal Medicine, Section of Hematology/
Oncology, University of Manitoba, Winnipeg, MB, Canada; 
4Division of Hematology, London Health Sciences Centre, 
London, ON, Canada; 5Oncology, University of Alberta and 
Cross Cancer Institute, Edmonton, AB, Canada; 6Division 
of Haematology, McGill University Health Center, Montreal, 

QC, Canada; 7Saskatoon Cancer Center, University of 
Saskatchewan, Saskatoon, SK, Canada; 8Division of 
Hematology, Queen Elizabeth II Health Sciences Center, 
Halifax, NS, Canada; 9Hematology, University of Calgary, 
Southern Alberta Cancer Research Institue, Calgary, AB, 
Canada

Given the effi  cacy of bortezomib (B) in t(4;14) myeloma, 
we designed a non-ASCT phase II study based on this agent 
in newly diagnosed pts which included: 1) 4 cycles of Doxil 
+ B + dexamethasone (dex) (DBd) induction; 2) 8 28-day 
cycles of weekly oral cyclophosphamide + B 1.5 mg/m2 days 
1,8,15 + prednisone 100 mg q 2 days post-induction therapy 
(CyBor-P); and 3) maintenance with dex 40 mg/wk. Between 
02/2008-02/2012, 50 (10.2%) of 487 pts screened in 8 Ca-
nadian centers were + for t(4;14);13 were asymptomatic/ineli-
gible/refused; the target of 38 pts has now been accrued (data 
complete in 36). Median age was 56 yrs (42-75); % marrow 
nuclei + for t(4;14) was 28% (2-80%) by unselected FISH; 
serum β2-M was 240 nmol/L (43-1695); albumin was 36 
g/L (22-48). ISS stage was I in 10, 2 in 17 and 3 in 9. Best 
response includes: sCR in 8 (22%), CR in 9 (25%), VGPR 
in 12 (33%), PR in 4 (11%) and SD in 3 (9%). Ten pts have 
progressed; 6 have died (due to progression in 3 and other 
causes/consent withdrawal in 3). SAEs were reported in 19%; 
only 5 developed gr 2 neuropathy. Median PFS is 23.8 mos; 
actuarial 2-yr PFS is 47.3% (95%CI 30.4-73.7%). Median 
OS is not yet reached and 2-yr OS is 81.9% (95%CI 68.4-
98.2%). We conclude: 1) this is the fi rst reported prospective 
trial designed specifi cally for newly diagnosed high-risk my-
eloma pts; 2) the overall response rate (sCR + CR + VGPR + 
PR) with this program is 92% (81% >/= VGPR and 47%>/= 
CR; 4) the PFS and OS with this approach compare favorably 
with those seen both in older and newer studies of single/
double ASCT (Table).

309

P-205
Phase I Study of the PARP Inhibitor Veliparib in 
Combination with Bortezomib in Relapsed or 
Refractory Multiple Myeloma
P. NERI,1 P. DUGGAN,1 K. GRATTON,1 L. REN,1 
J. JOHNSON,1 J. SLABY,1 D. STEWART,1 J. KEATS,2 
N. BAHLIS1 
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1Division of Hematology, University of Calgary, Canada; 
2Integrated Cancer Genomics, Translational Genomics 
Research Institute, Phoenix, AZ, United States

Bortezomib induces a BRCAness state in MM cells and 
sensitizes them to the PARP inhibitor Veliparib by blocking 
homology-mediated repair of DNA breaks. We now report 
results from an ongoing phase I clinical trial (NCT01495351) 
combining bortezomib with Veliparib in relapsed / refractory 
MM. Patients received oral Veliparib on days 1 to 14, bort-
ezomib (1.3 mg/m2) and dexamethasone (20 mg) on days 1, 
4, 8 and 11 for 8 cycles followed by 6 maintenance cycles. 
Veliparib dose escalation (20 to 100 mg) followed a modifi ed 
Fibonacci scheme. To date, 16 MM patients were enrolled, 
median age of 61 (47-80), median number of prior therapy: 3 
(1-9) with 87.5% refractory to lenalidomide, 50% refractory 
to bortezomib and 82.1% previously exposed to it; del17p 
was detected in 66.7%. One DLT was encountered at the 100 
mg level however the MTD is not yet reached. Grade 3-4 AEs 
include thrombocytopenia 37.5%; anemia in 12.5%, diarrhea 
in 12.5%; sensory neuropathy grade 1 in 37.5%. Response to 
therapy include CR in 3/16, VGPR+PR in 3/16, MR+SD in 
7/16, PD in 3/16, for an overall response rate of 37.5% and 
SD or better in 81.2%. Signifi cant (68 - 96%) reduction of 
PARP activity (poly-ADP-ribose levels) was achieved in vivo 
in PBMCs and BM sorted CD138+ cells between pre-treat-
ment day 1 and post-treatment day 11 samples. In conclusion 
Veliparib in combination with bortezomib and dexametha-
sone appears to be well tolerated with evidence of signifi cant 
anti-tumor activity in this heavily pre-treated population. 
Further dose escalation of Veliparib continues to determine 
the MTD of this combination
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A Phase I/II Multicenter Open Label Study 
of Vorinostat, Melphalan and Prednisone in 
Advanced Multiple Myeloma Patients
R. ZAMBELLO,1 F. GAY,2 F. PATRIARCA,3 
R. STOCCHI,3 T. BERNO,1 E. DE MARCH,1 
M. BOCCADORO,2 G. SEMENZATO,1 A. PALUMBO2 
1Medicine, Padua University School of Medicine, Italy; 
2Hematology, San Giovanni Battista Hospital, Turin University, 
Turin, Italy; 3Hematology, Dept. Clinical and Morphological 
Researchers, Udine University, Udine, Italy

Vorinostat is an oral histone deacetylase inhibitor promot-
ing MM cell death through multiple pathways. Th e primary 
objective of this phase I trial was to determine the maximum 
tolerated dose of Vorinostat associated to Melphalan and 
Prednisone. Patients were sequentially planned to be enrolled 
into 1 of 4 escalating doses of Vorinostat using a standard 

"3+3" design for 6 cycles. Toxicity was scored according to 
the NCI Common Terminology Criteria (version 3.0). Phase 
I was completed after the inclusion of 15 patients. Th ree ad-
ditional patients were enrolled to a further phase II (one pa-
tient not evaluable). Th e median age was 67 y (range 57-79 
y). Median number of previous therapies was 3 (1 to 4). 83% 
of patients received iMIDs containing regimens and 77% 
bortezomib containing regimens. ABMT was previously per-
formed in 77% of cases. A total of 63 cycles were completed. 
Th e 6 planned cycles were completed in 6/17 patients (35%). 
Grade 3-4 anemia, neutropenia and thrombocytopenia were 
detected in 18%, 53% and 53% of patients, respectively. 
Common non hematological toxicities (mostly grade 1/2) 
included fatigue (44%), gastrointestinal symptoms (44%) 
and neurotoxicity (33%). Four DLT were registered (mostly 
related to hematological toxicities). No SAE were recorded. 
At least Minimal Response was obtained in 64% of patients 
(18% PR and 46% SD). Th ese data suggest that the asso-
ciation of MP and Vorinostat is feasible but has signifi cant 
hematological toxicity in the setting of heavily pretreated my-
eloma patients.
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Bendamustine-based Salvage Therapy in 
Heavily Pretreated Refractory Myeloma 
Patients: KMM125 Study
S. J. KIM,1 K. KIM,2 H. S. EOM,3 C. SUH,4 J. H. LEE,5 
S. S. YOON6 
1Medicine, Samsung Medical Center, Korea; 2Medicine, 
Samsung Medical Center, Korea Republic of (South Korea); 
3National Cancer Center, Korea; 4Asan Medical Center, Korea; 
5Gachon University Gil Medical Center, Korea; 6Department 
of Internal Medicine, Seoul National University College of 
Medicine, Korea

Bendamustine has structural similarities to both alkylating 
agents and purine analogues. As incomplete cross-resistance 
between bendamustine and other alkylating agents, it has 
been used as a salvage therapy. Since its anti-myeloma eff ect 
was reported, bendamustine has been emerged as another 
treatment option for relapsed or refractory myeloma. How-
ever, there is few data regarding the use of bendamustine in 
the salvage setting, especially in Asian patients. Th us, we per-
formed a multicenter retrospective study. 22 patients from 
four hospitals in Korea received bendamustine 100mg2 IV on 
day 1 and 2 in combination with prednisone in 28-day cycles. 
All patients were heavily pretreated including bortezomib, 
lenalidomide, cyclophosphamide, autologous and/or alloge-
neic stem cell transplantation (median number of previous 
treatments: 6). Th e median time of diagnosis to bendamus-
tine treatment was 3.7 years, and the median age of patients 
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was 64 years. Despite all patients received bendamustine in 
the state of refractory disease, six patients showed response (1 
near CR, 3 PR, 2 MR) and stable disease was in ten patients. 
However, the response was not durable, and grade III/IV neu-
tropenia (n = 15) and thrombocytopenia (n = 11) were com-
mon toxicities. As a result, infectious complications including 
pneumonia were also commonly encountered. In conclusion, 
considering its effi  cacy in this clinical setting, bendamustine 
might be more eff ective if it is used earlier. However, close 
monitoring for infectious complications should be warranted.
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Survival of Unselected Patients with 
Symptomatic Multiple Myeloma
M. SAWAMURA,1 A. YUZURIHA,1 M. MAWATARI,1 
A. SAITOH,1 A. ISODA,1 M. MATSUMOTO,1 
H. HANDA,2 T. SAITOH,3 H. MURAKAMI3 
1Department of Hematology, Nishigunma National Hospital, 
Japan; 2GUNMA UNIVERSITY GRADUATE SCHOOL OF 
MEDICINE, MAEBASHI, JAPAN; 3GUNMA UNIVERSITY 
GRADUATE SCHOOL OF HEALTH SCIENCE, MAEBASHI, 
JAPAN

Th e use of thalidomide, bortezomib and lenalidomide has 
changed the management of myeloma patients. We inspected 
whether the survival of unselected myeloma patients was im-
proved. Patients and methods: We retrospectively analyzed 
256 consecutive, unselected patients with newly diagnosed 
symptomatic myeloma (SMM: female 113 pts; Age 36-89 yr) 
who started treatment between Jan 1, 1996 and Dec 31, 2010 
in our hospital. Results: Th e median survival time (MST) of 
all patients is 3.9 years. Th e patient was classifi ed into the 
patient aged 65 and below and the patient aged 66 and over, 
and MST is 5.1 years and 2.3 years, respectively. Moreover 
the patient was divided by the times of onset of SMM and 
the survival was compared but a signifi cant diff erence was not 
obtained between before 2007 vs. after 2007, before 2008 vs. 
after 2008, and before 2009 vs. after 2009. Th e patient was 
classifi ed by ISS stage, and MST is 6.3 years, 3.6 years and 
1.7 years for ISS stage 1, 2 and 3, respectively. Similarly the 
patient was divided by the times of onset of SMM and the 
survival was compared but a signifi cant diff erence was not ob-
tained between the same pairs. In myeloma patients of ISS 
stage 1, a prognostic improvement trend was seen in the latter 
by a comparison of before 2009 vs. after 2009. Conclusions: 
Treatment with novel agent choices increase and it is used for 
RRMM mainly, but has not yet led to improvement of sur-
vival of many myeloma patients. Treatment with novel agent 
such as initial therapy or the maintenance therapy may be 
necessary for extension for survival duration.
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Ef  cacy and Safety of Lenalidomide in 
Relapsed and Refractory Multiple Myeloma: 
Impact of Previous Therapies
G. V. ESTEVES,1 M. NEVES,1 C. MARTINS,1 
H. MARTINS,1 C. LOPES,1 J. RAPOSO,1 S. VALLE,1 
L. GUERRA,1 M. J. COSTA,1 J. A. CARMO1 
1Department of Internal Medicine, Hospital de Santa Maria, 
Portugal

Lenalidomide and dexamethasone (Len/Dex) are a standard 
of care in the treatment (Tx) of patients with relapsed/refrac-
tory multiple myeloma (RRMM), after one prior therapy. Th e 
greatest benefi ts were observed with Len/Dex at fi rst relapse. 
51 RRMM pts treated with Len/Dex until PD, from 2007 to 
2012 and complete follow-up records were included in this 
single-centre retrospective analysis. All patients had previously 
received thalidomide (T) and/or bortezomib (B). Th e median 
age was 69 years (40-83) and median number of pretreat-
ments was 2 (1-6). Overall, 11 pts. (21,6%) had Len/Dex at 
fi rst relapse, 19 pts (37,3%) at second relapse and 21 (41,1%) 
pts in subsequent relapses. 37 pts (73,0%) had cytogenetic 
analysis: 17 pts had high-risk disease. Overall response rate 
was 39,2% comprising 14 pts (27,4%) with PR, 5 pts (9,8%) 
with VGPR and 1 pt. (1,9%) with CR. Median treatment 
duration was 6 months (mo) (2-54). Median follow-up is 10 
mo. None of the pts. suspended treatment due of toxicity. 25 
pts (49,0%) received Len/Dex > 6 mo. Median overall sur-
vival (OS) was 11,0 mo and median progression free survival 
(PFS) was 6 mo, but both weren’t reached in pts. in CR or 
VGPR. No signifi cant diff erences in OS and PFS were ob-
served according the number or agents in previous therapies. 
Th e outcome of these heavy treated patients with RRMM 
was inferior to published data but with shorter follow up and 
satisfactory toxicity profi le. Th ere were no diff erences in the 
outcome according the number of previous lines and the last 
drug administrated.
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Pomalidomide with or without Low-dose 
Dexamethasone in Relapsed and Refractory 
Multiple Myeloma: Updated Analysis
S. JAGANNATH,1 P. G. RICHARDSON,2 
C. HOFMEISTER,3 D. SIEGEL,4 R. VIJ,5 S. LONIAL,6 
K. SONG,7 S. LENTZSCH,8 M. CHEN,9 M. ZAKI,9 
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1Mount Sinai Medical Center, United States; 2Dana-Farber 
Cancer Institute, United States; 3Ohio State University 
Medical Center, United States; 4John Theurer Cancer 
Center, Hackensack University Medical Center, United 
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States; 5Washington University School of Medicine, United 
States; 6Emory University School of Medicine, United States; 
7Vancouver General Hospital, Canada; 8College of Physicians 
and Surgeons of Columbia University, United States; 9Celgene 
Corporation, United States

Background: MM-002 is a multicenter, randomized, open-
label phase 2 study evaluating the safety and effi  cacy of oral 
pomalidomide (POM) alone, or in combination with low-
dose dexamethasone (POM + LoDEX), in patients (pts) with 
relapsed and refractory multiple myeloma (RRMM) who 
have received multiple prior therapies, including lenalido-
mide (LEN) and bortezomib (BORT). Methods: Pts with 
>=2 prior therapies and refractory to their last treatment were 
randomized to POM + LoDEX (POM 4 mg/day, days 1-21 
of a 28-day cycle; LoDEX 40 mg/week) or POM alone. A 
sub-analysis based on age (<=65 vs >65 yrs) was performed. 
Endpoints included progression-free survival, response rate 
(based on European Bone Marrow Transplantation criteria), 
duration of response, overall survival, and safety. Results: Th e 
intent-to-treat effi  cacy analysis included 113 pts in the POM 
+ LoDEX group and 108 pts in the POM group. Th e mean 
age of pts treated was 64 yrs (range 34-88). Th e effi  cacy out-
comes for the overall population and the age sub-groups are 
presented in the Table. Th e most common grade 3/4 adverse 
events were neutropenia (41%), anemia (22%), thrombocyto-
penia (19%), and pneumonia (22%). Tolerability was similar 
across diff erent age groups. Conclusions: In pts with RRMM 
who have received multiple prior treatments including LEN 
and BORT, POM with or without LoDEX was clinically ef-
fective and generally well tolerated. Response rates were con-
sistent and durable regardless of age.
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P-212
Signi  cant Improvement in Survival after ASCT 
after Year 2006. A Single Institution Study.
K. STRASSER-WEIPPLE,1 N. ZOJER,1 H. LUDWIG1 
1Department of Medicine I, Center for Oncology, Hematology 
and Palliative Care, Wilhelminenspital, Austria

Here we evaluate the outcome of 153 patients treated with 

ASCT sequentially in a single institution since 1994. Patients 
and methods: 153 patients, median age 56.5 [27.5-71.9] 
years, 43% females, ISS stages I/II/III: 48%/24%/28% has 
been enrolled. Induction therapy consisted of 4 cycles of VAD 
until 2008; thereafter, VTD, VTDC and VCD were used. 
Conditioning therapy: melphalan 200 mg/m2, or for patients 
randomized into a group with triple ASCT: 100mg/m2. Re-
sults were analyzed by 3 treatment periods: 1) before year 
2000, 2) between 2000 and 2006, and 3) after 2006. Results: 
In the entire cohort PFS from ASCT and OS from diagnosis 
were 26.1 and 76.9 months, respectively (median follow up: 
54.6 months). Prognostic parameters such as age, B2M, LDH 
and Hb, did not change signifi cantly or showed a slight wors-
ening (BMPC infi ltration & ISS stage) over time. PFS after 
ASCT was 10.2, 23.9, and 33.4 months in cohorts 1, 2 and 
3, respectively, p=n.s. OS after ASCT was signifi cantly longer 
in patients transplanted after 2006 (median not reached, OS 
at 4 years: 90.3%) compared to patients transplanted earlier 
(OS in cohorts 1 and 2: 60.9 and 71.4 months, respectively), 
p<0.03. (Figure 1) Conclusion: OS improved signifi cantly in 
patients transplanted after 2006. Th is OS increase seems to be 
partly due to improvements in induction therapy but mainly 
due to advances in post relapse therapy. Th e availability of 
thalidomide (2000) was not associated with better outcome 
but OS increased with the EU approval of bortezomib (2004) 
and of lenalidomide (2007).

317
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P-213
Ef  cacy & Safety of Lenalidomide 25 mg + Low-
Dose Dexamethasone in Chinese Patients with 
Relapsed/Refractory Myeloma
X. DU,1 J. JIN,2 Z. CAI,2 F. CHEN,3 D. B. ZHOU,4 L. 
YU,5 X. KE,6 X. LI,7 D. WU,8 F. MENG,9 H. AI,10 J. 
WANG,11 J. ZHANG,12 J. MEI,12 J. HOU13 
1Department of Hematology, Guangdong General Hospital, 
China; 2The First Af  liated Hospital, Zhejiang University, China; 
3Xiangya Hospital of Central South University, China; 4Peking 
Union Medical College Hospital, China; 5The 301 Military 
Hospital, China; 6Peking University Third Hospital, China; 
7Shanghai Sixth People’s Hospital, China; 8The First Af  liated 
Hospital of Soochow University, China; 9Nanfang Hospital, 
Southern Medicine University, China; 10The 307 PLA Hospital, 
China; 11Changhai Hospital, China; 12Celgene Corporation, 
United States; 13Shanghai Changzheng Hospital, China

Background: Lenalidomide (LEN) + low-dose dexametha-
sone (DEX) was associated with a response rate of 53% in 
heavily pretreated relapsed/refractory multiple myeloma 
(RRMM) patients (pts) in the Chinese registration trial MM-
021. Methods: In this phase 2, multicenter, open-label study, 
199 pts received LEN (25 mg/d on days 1-21) and DEX (40 
mg on days 1, 8, 15 and 22) (20 mg in pts aged >75) in 28-d 
cycles until progression. LEN starting dose was adjusted per 
protocol according to creatinine clearance (CrCl) at 25 mg/d 
for pts with none-to-mild renal insuffi  ciency (RI) (CrCl >=60 
mL/min); 10 mg/d for moderate RI (CrCl 30 to <60 mL/
min) and 15 mg/every other day (eod) for pts with severe RI 
(CrCl <30 mL/min). Th is post-hoc analysis investigated LEN 
starting dose, dose modifi cations, and duration of treatment. 
Results: Pts had a median age of 59 yr, 66% (n=131) had 
none-to-mild RI and 57% had received >=4 prior therapies. 
Th e majority of pts (n = 144; 72%) initiated LEN treatment 
according to the recommended starting dose of 25 mg/d; 45 
(23%) pts started at 10 mg/d, and 10 (5%) pts at 15 mg/eod 
per protocol. Th e median number of LEN cycles adminis-
tered was 9 (range 1-25). Dose reductions were required in 38 
(19%) pts across all starting doses, with a median time to fi rst 
dose reduction of 3.1 mos. Th e median dose intensity was 25 
mg, indicating compliance with the planned treatment sched-
ule. Overall clinical outcomes are shown in the table. Conclu-
sions: LEN 25 mg was well tolerated in Chinese RRMM pts 
and provided clinical effi  cacy despite renal condition.
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P-214
Phase 2 Study of Elotuzumab plus 
Lenalidomide/Dexamethasone (Len/Dex) in 
Relapsed/Refractory Multiple Myeloma (RR MM)
P. G. RICHARDSON,1 S. JAGANNATH,2 
P. MOREAU,3 A. J. JAKUBOWIAK,4 M. S. RAAB,5 
T. FACON,6 R. VIJ,7 D. WHITE,8 D. E. REECE,9 
L. BENBOUBKER,10 J. ZONDER,11 W. DENG,12 
G. KROOG,13 A. K. SINGHAL,12 S. LONIAL,14 
ON BEHALF OF THE 1703 STUDY 
INVESTIGATORS15 
1Dana-Farber Cancer Institute, Harvard Medical School, 
United States; 2Multiple Myeloma Research Consortium, 
United States; Mount Sinai Medical Center, United States; 
3Hematology Department, University Hospital, France; 
4Multiple Myeloma Research Consortium, United States; 
University of Chicago, United States; 5Universitaetsklinikum 
Heidelberg, Germany; 6Hopital Claude Huriez, Service des 
Maladies du Sang, France; 7Multiple Myeloma Research 
Consortium, United States; Washington University School of 
Medicine, United States; 8Queen Elizabeth II Health Sciences 
Centre, Canada; 9Princess Margaret Hospital, Canada; 
10CHU Tours-Hopital Bretonneau, France; 11Multiple Myeloma 
Research Consortium, United States; Karmanos Cancer 
Institute, United States; 12AbbVie Biotherapeutics Corporation, 
United States; 13Bristol-Myers Squibb, United States; 14Multiple 
Myeloma Research Consortium, United States; Winship 
Cancer Institute, Emory University School of Medicine, United 
States; 15on behalf of the 1703 Study Investigators

Background: Elotuzumab (Elo) is a humanized anti-CS-
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1monoclonal antibody that enhances natural killer cell medi-
ated antibody dependent cellular cytotoxicity of CS1 express-
ing myeloma cells. In the Phase 1 portion, Elo (5-20 mg/kg) + 
Len/dex resulted in an 82% objective response rate (ORR) in 
patients (pts) with RR MM (Lonial JCO 2012). In the phase 
2 portion reported here, the primary objective was ORR (per 
International Myeloma Working Group criteria) in RR MM 
pts previously treated with 1-3 prior therapies. Methods: Pts 
received Elo 10 or 20 mg/kg IV (d1, 8, 15, 22 every 28 days 
in cycles 1-2 and d1, 15 in cycles >=3) + Len 25 mg PO (d1-
21) + dex 40 mg PO weekly or 28 mg PO + 8 mg IV on Elo 
dosing days until disease progression, unacceptable toxicity or 
death. Results: Among 73 pts (median age 63 yr), ORR was 
84% overall; 92% with 10 mg/kg and 76% with 20 mg/kg. 
With a median follow-up of 20.8 mos, median progression 
free survival (PFS) was not reached in the 10 mg/kg cohort 
and 18.6 mos in the 20 mg/kg cohort. Most common treat-
ment emergent grade >=3 events (>=10%) included lympho-
penia (19%), neutropenia (18%), thrombocytopenia (16%), 
anemia (14%), leukopenia (10%) and hyperglycemia (10%). 
Investigator-designated (any grade) infusion reactions were 
reported in 14%; 1 pt had a grade 3 event (rash). Four cases 
of second primary malignancies were reported (5%); all were 
deemed unrelated to Elo. Conclusions: Elo 10 mg/kg + Len/
dex was generally well tolerated and resulted in a high ORR 
and PFS not reached after 20.8 mos of median follow-up in 
pts with RR MM.
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P-215
Interim Analysis of Clinical Trial of MPB 
Followed by Bortezomib Maintenance Therapy 
for Elderly Patients with ND-MM
M. TOKUHIRA,1 N. TAKEZAKO,2 T. NAKAZATO,3 
M. SASAKI,4 T. HANDA,5 K. IKUTA,6 T. IKEZOE,7 
M. MATSUMOTO,8 N. AOTSUKA,9 J. TAGUCHI,10 
S. SHIMOMURA,11 K. CHIN,12 K. ICHIKAWA,13 
K. USUKI,14 K. OHYASHIKI,15 M. NARA,16 K. KISHI,17 
Y. KURODA,18 Y. NAKAMURA,19 A. YOKOYAMA,20 
H. KAMATA,21 Y. ICHIKAWA,22 Y. HATTORI,21 
K. AKAZAWA,22 H. MURAKAMI,25 K. UCHIMARU,26 
S. TOMOYASU,27 K. SUZUKI,28 M. KIZAKI29

1Department of Hematology, Saitama Medical Center, Saitama 
Medical University, Japan; 2National Hospital Organization, 
National Disaster Medical Center; 3Yokohama Municipal 
Citizen's Hospital; 4Juntendo University; 5Dokkyo Medical 
University; 6Asahikawa Medical University; 7Kochi Medical 
School Hospital; 8National Hospital Organization, Nishigunma 
National Hospital; 9Narita Red Cross Hospital; 10Japanese 
Red Cross Shizuoka Hospital; 11National Hospital Organization 
Hiroshima-Nishi Medical Center; 12Keiyu Hospital; 13The 
University of Tokyo Hospital; 14NTT Medical Center Tokyo; 
15Tokyo Medical University Hospital; 16Akita University Hospital; 

17Nagaoka Chuo General Hospital; 18Hiroshima University 
Hospital; 19Saitama Medical University Hosptital; 20National 
Hospital Organization, Tokyo Medical Center; 21Kitasato 
University Hospital; 22Akita City Hospital; 23Keio University 
Faculty of Pharmacy; 24Niigata University Medical & Dental 
Hospital; 25Gunma University; 26The University of Tokyo,The 
Institute of Medical Science; 27Showa University Hospital; 
28Japanese Red Cross Medical Center; 29Saitama Medical 
Center, Saitama Medical University

BACKGROUND: Although novel agents such as 
bortezomib(Bor) has conducted remarkable improvement 
for multiple myeloma(MM), intensive chemotherapy has in-
duced severe adverse events(AEs), resulting in highly discon-
tinued rate, especially often seen in Japanese clinical studies. 
Th erefore, we conducted p2 study, BROAD-J study, based 
on a weekly MPB as induction therapy followed by Bor-
maintenance therapy (MT) with every two weeks or a month 
administration. METHODS: Th e authors evaluated the per-
sistant rate and the safety/effi  cacy of MPB induction therapy 
[Melpharan (6mg/mq) and Prednisolone(40mg/mq) on days 
1 to 4, Bor: 1.3mg/mq, d1,8,15,22, every 35-day cycle until 
achieving PR and more] followed by Bor-MT (1.3mg/mq, 
once or twice a month until progressive disease) for elderly 
frail patients(pts) with newly diagnosed(ND) MM. Eighty-
three ND-MM pts were enrolled from December 2011, and 
we demonstrated interim analysis of 78 pts who are able to be 
estimated. RESULTS: Mean age was 73.5 years(60-89), and 
sex ratio was 40:38(M:F). Th e subtypes of MM were IgG 48, 
IgA 11, IgD 1 and BJP 18, and ISS was I 16, II 31, and III 
31. Sixty-one pts(78%) are still on the study(29 pts on MPB 
phase and 32 pts on MT phase), while 17 pts discontinued 
mainly because of progressive disease(10pts) and AEs(4pts). 
Th e mean MPB cycles among all pts was 3(1-9), and 33% 
of pts achieved VGPR and more. In MPB phase, 32% of pts 
showed ≧grade 3 AEs, whereas only 5pts had ≧grade 3 AEs 
in MT phase. CONCLUSIONS: Th e strategy of BROAD-J 
was eff ective and well tolerated. It was attractive for elderly 
ND-MM pts.
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P-216
Single versus Double Autologous Stem Cell 
Transplantation (ASCT) for Newly Diagnosed 
Multiple Myeloma: GMMG-HD2 Trial
H. GOLDSCHMIDT,1 A. GLASMACHER,2 
U. BERTSCH,2 A. BENNER,2 A. HAENEL,2 
V. KUNZMANN,2 R. NAUMANN,2 G. EGERER,1 
K. NEBEN,1 A. NEUBAUER,2 A. PEYN,2 Y. D. KO,2 
N. PETER,2 H. SALWENDER,2 C. SCHEID2 
1Department of Internal Medicine V, Universitaetsklinikum 
Heidelberg, Germany; 2German-Speaking Myeloma 
Multicenter Group (GMMG)

We have performed a prospective, multicenter, randomized 
trial of a single (arm A) vs. double (arm B) high-dose therapy 
(HDT) followed by ASCT in multiple myeloma. A total of 
385 pts up to 65 yrs was recruited between 1998 and 2002. 
358 patients were evaluable for the intention-to-treat (ITT) 
analysis (177 in arm A; 181 in arm B). Pts in both treatment 
arms were comparable in age, SD stage, beta2-MG, albumin, 
and CRP. All pts were treated with 3-6 cycles of a VAD-like 
regimen as induction. HDT consisted of Melphalan 200 mg/
m2. Th e 1st HDT was administered in 91% (arm A) and 
93% (arm B), respectively. 47 pts withdrew prior to the 2nd 
HDT in arm B, a 2nd ASCT was not performed in addi-
tional 29 pts for other reasons. 93 pts in arm B received two 
ASCT. A total of 273 pts was evaluable for per protocol (PP) 
analysis. According to protocol non-inferiority of the single 
ASCT arm with respect to progression-free survival (PFS) 
could be shown. Th e estimated hazard ratio (arm B vs arm 

A) was HR=0.90 with a (one-sided) lower 95% limit of 0.74 
for the ITT analysis and HR=0.89 with a (one-sided) lower 
95% limit of 0.71 for the PP analysis. Neither ITT nor PP 
analysis revealed a signifi cant diff erence for PFS between the 
two treatment arms (PITT=0.36, PPP=0.36). Th is result is based 
on a long term follow up analysis in August 2012. Th ese data 
do not support a double HDT as standard frontline treatment 
in general. However, it’s noticeable that only about 51% of 
pts received the intended treatment in the double ASCT arm. 
Th e role of double HDT in the era of new drugs is under 
investigation.
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P-217
MM-021: A phase 2 Study of Lenalidomide 
plus Low-dose Dexamethasone in Chinese 
Relapsed/Refractory Myeloma Patients
J. HOU,1 X. DU,2 J. JIN,3 Z. CAI,3 F. CHEN,4 
D. B. ZHOU,5 L. YU,6 X. KE,7 X. LI,8 D. WU,9 
F. MENG,10 H. AI,11 J. WANG,12 J. ZHANG,13 
N. CHEN,13 J. MEI13 
1Hematology, Chang Zheng Hospital, China; 2Guangdong 
General Hospital, China; 3The First Af  liated Hospital, 
Zhejiang University, China; 4Xiangya Hospital of Central South 
University, China; 5Peking Union Medical College Hospital, 
China; 6The 301 Military Hospital, China; 7Peking University 
Third Hospital, China; 8Shanghai Sixth People’s Hospital, 
China; 9The First Af  liated Hospital of Soochow University, 
China; 10Nanfang Hospital, Southern Medicine University, 
China; 11The 307 PLA Hospital, China; 12Changhai Hospital, 
China; 13Celgene Corporation, United States

Background: Th ere is an unmet clinical need in Chinese 
patients (pts) with relapsed/refractory multiple myeloma 
(RRMM). Th e MM021 trial assessed the effi  cacy, safety and 
pharmacokinetics (PK) of lenalidomide (LEN) + low-dose 
dexamethasone (DEX; Rd) in Chinese RRMM pts. Meth-
ods: In this phase 2, multicenter, single arm, open-label study 
199 pts received LEN (25mg/day on days 1-21) and DEX 
(40mg on days 1, 8, 15 and 22) or (20mg in pts aged >75) 
in 28-day cycles until progression. Primary endpoint: over-
all response rate (ORR, >=partial response). Secondary end-
points: duration of response (DoR), progression-free survival 
(PFS), overall survival (OS), safety and PK. Results: Effi  cacy 
was evaluated in 187 pts. Median age was 59 yrs, 86% had 
advanced MM (Durie-Salmon stage 3) and 57% had >=4 
prior therapies. After a median treatment of 8 mos (range 
1-23), ORR was 48% (N=187) with complete response in 
4%, which was consistent regardless of renal function. Me-
dian time to fi rst response was 2 mos (range 1-10), DoR was 
9 mos (range 0-19) and PFS was 7.4 mos (95% CI: 6.4-9.3), 
and 1-yr OS rate was 72%. Most common grade 3/4 adverse 
events (N=199) were anemia (26%), neutropenia (25%), 
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thrombocytopenia (15%) and pneumonia (13%). Febrile 
neutropenia and DVT were experienced by 1 pt (0.5%) each. 
LEN was rapidly absorbed and eliminated, with no evidence 
of accumulation. Coadministration with DEX did not aff ect 
LEN multiple-dose PK. Conclusion: Rd was associated with 
a relatively high response rate and is generally well tolerated 
in this heavily pretreated population of Chinese RRMM pts.
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P-218
Phase II Trial of Bortezomib Based Regimen for 
Transplant-ineligible Multiple Myeloma-TOMATO 
Study-
Y. KATSUOKA,1 Y. KATO,2 E. OMOTO,3 O. SASAKI,4 
H. KIMURA,5 K. MEGURO,6 K. SAWADA,7 
Y. ISHIDA,8 K. OGAWA,9 M. MOGI,10 M. FUJII,11 
K. ISHIZAWA,1 H. HARIGAE1 
1Department of Hematology and Rheumatology, Tohoku 
University Hospital, Japan; 2Department Neurology, 
Hematology, Metabolism, Endocrinology and Diabetology, 
Yamagata University School of Medicine, Japan; 3Department 
of Hematology, Yamagata Prefectural Central Hospital, 
Japan; 4Department of Hematology, Miyagi Cancer Center, 
Japan; 5Department of Hematology, Kita Fukushima Medical 
Center, Japan; 6Department of Hematology, National Hospital 
Organization Sendai Medical Center, Japan; 7Department of 
Hematology, Nephrology and Rheumatology, Akita University 
Hospital, Japan; 8Department of Hematology/Oncology, Iwate 
Medical University School of Medicine, Japan; 9Department 
of Cardiology and Hematology, Fukushima Medical University, 
Japan; 10Department of Hematology, Senboku General 
Hospital, Japan; 11Department of Hematology, Suifu Hospital, 
Japan

[Introduction] Bortezomib is a primary drug for multiple 
myeloma (MM). Recently various bortezomib based regimens 

have been tried and showed high response rate. However, suit-
able dose and schedule for elderly patients in routine clinical 
setting are still under debate. In this study, we conducted a 
multicenter randomized phase II study in Tohoku area. (U-
MIN register No-3472). [Patients and Methods] Untreated 
transplant-ineligible MM received three cycles of MP (mel-
phalan 9mg/m2X4d+60mg/m2x4d). Patients not reached 
to PR were randomly assigned to receive seven cycles of BD 
(bortezomib-dexamethasone) or VMP (bortezomib-MP), 
consisting of two cycles of 1.3mg/m2 bortezomib twice per 
week followed by fi ve cycles of 1.3mg/m2 bortezomib once 
per week for 6 weeks. [Results] From June 2009 to Dec 
2011, 42 patients were enrolled. Eighteen patients who did 
not obtain PR proceeded bortezomib phase. As of October 
2012, ORR of BD and VMP was 100% (n=9) and 83.3% 
(n=5), respectively. Severe adverse events (AEs) were periph-
eral neuropathy grade 3 (n=2[22%]) in BD and ileus grade 
3 (n=1[11%]) in VMP. Th e number of withdrawal due to 
AE was 2 in the both group. Th e mean cumulative dose of 
bortezomib of BD and VMP was 34.5 mg/m2 and 26.5 mg/
m2, respectively. Th e long-term disease control tended to cor-
relate with the cumulative dose of bortezomib. [Conclusion] 
Th ese results showed bortezomib-based regimen is eff ective 
for transplant-ineligible MP failure patients. It may be impor-
tant for obtaining high response to give enough amount of 
bortezomib by avoiding AE.
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P-219
Immunogenicity of 13-valent Pneumococcal 
Conjugate Vaccine in Patients with Smoldering 
Multiple Myeloma: A Pilot Study
J. P. FERMAND,1 M. MALPHETTES,1 M. BAHUAUD,2 
H. BODILIS,3 S. PARK,4 D. BOUSCARY,4 
F. BATTEUX,2 O. LAUNAY3 
1Departement of clinical immuno-hematology, Saint Louis 
Hospital Paris, France; 2Immunology laboratory, Cochin 
Hospital, Paris, France; 3Clinical Vaccinology Investigation 
center, Cochin Hospital, Paris, France; 4Clinical hematology, 
Cochin Hospital, Paris, France

Background Patients (Pts) with MM are at increased risk 
of invasive pneumococcal infections but the 23-valent pneu-
moccocal vaccine is poorly immunogenic in immunocompro-
mised pts. Th e PCV13 is now available for > 50 years but data 
on its immunogenicity in pts with MM are needed. Method 
20 pts (5 men, mean age 63 years) with smoldering MM (IgG 
n=14, IgA n=5, BJ n=1), received 1 dose of PCV13. Quanti-
tative antibody titers were measured by ELISA for 7 vaccine 
serotypes at baseline, 1 and 6 months after vaccination. Se-
rotype response was defi ned as > 2-fold increase in antibody 
concentration from baseline and value > 1μg/ml (ELISA). Pts 
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were defi ned as responders if they were responding to at least 
4 serotypes. Functional antibody titers were measured by Op-
sonophagocytic Assay (OPA) only for responders in ELISA 
(serotype response: > 4-fold increase from baseline and titers 
> 8). Primary endpoint was the proportion of responders in 
ELISA at 1 month. Results 12 pts (60%) were responders in 
ELISA, among whom 10 were also responders in OPA. 17 
pts (85%) were at least responding to one serotype, but only 
2 (10%) were responding to the 7 serotypes in ELISA. At 
6 months, only 6 of the 10 tested responders had persistent 
immunity. Conclusion One dose of PCV13 is immunogenic 
in pts with SMM but only 60% are responding to at least 4 
serotypes. A more immunogenic schedule is needed.
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P-220
sPAD is Effective and Safety Induction Therapy 
for Untreated Multiple Myeloma Patients
N. TAKEZAKO,1 N. SEKIGUCHI,1 A. NAGATA,1 
A. MIWA2 
1Hematology, National Hospital Organization Disaster Medical 
Center of Japan, Japan; 2Department of Hematology, National 
Center for Global Health and Medicine

Bortezomib is fi rst generation proteasome inhibitor which 
is used as induction therapy for multiple myeloma (MM) pa-
tients. Recently, bortezomib-including triplet therapies are 
recommended by several committees. Among of triplet thera-
pies, PAD (bortezomib, doxorubicin, and dexamethasone), 
which was reported in the analysis of randomized phase III 
trial is eff ective therapy. Complete response (CR), including 
near CR, was superior after PAD induction than VAD induc-
tion. However, peripheral neuropathy (PN) was observed in 
37% of PAD induction arm (grade 3 or 4 PN was 24%). 
Recently, some investigators reported that subcutaneous bort-
ezomib off ers non-inferior effi  cacy to standard intravenous 
administration, with an improved safety profi le. Th erefore, we 
performed a phase 2 PAD study using subcutaneous bortezo-

mib (sPAD) in Japanese MM patients. Between July 2011 and 
November 2012, 20 patients with symptomatic MM were en-
rolled in this trial. Th ey received bortezomib (1.3 mg/m2 X 4) 
by subcutaneous injection, dexamethasone (20 mg X 8) , and 
doxorubicin (20 mg/m2 X 2) , as their induction regimen. We 
compared this sPAD with bortezomib dexamethasone (BD) 
therapy (N=40), as historical control. Response rate (VGPR 
or CR) of sPAD was superior to BD (80% vs. 30%).Grade 
3 or worse PN (5% vs. 28%; p=0.040) was signifi cantly less 
common with sPAD than BD. Subcutaneous administration 
was locally well tolerated. Th ese results suggest that sPAD is a 
safe and promising induction regimen for Japanese multiple 
myeloma patients.
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P-221
Ten-year Long Term Survival after Up-front 
ASCT in Multiple Myeloma: Results from Two 
Prospective Clinical Trials
E. ZAMAGNI,1 F. DI RAIMONDO,2 F. PATRIARCA,2 
P. TOSI,2 A. PEZZI,1 C. CELLINI,2 P. TACCHETTI,1 
S. RONCONI,2 S. VOLPE,2 L. PANTANI,1 
L. CATALANO,2 M. FIACCHINI,1 E. ANGELUCCI,2 
L. MASINI,2 A. GOZZETTI,2 P. GALIENI,2 
B. ZANNETTI,1 F. NARNI,2 K. MANCUSO,1 
A. LAZZARO,2 A. BRIOLI,1 C. TERRAGNA,1 
C. CALIFANO,2 N. TESTONI,1 G. MARZOCCHI,1 
M. CAVO1 
1Hematology Department, Bologna University School of 
Medicine, Italy; 2Bologna 1996 and Bologna 2002 Studies 
Italian Myeloma Network

We performed a post-hoc analysis of two prospective clini-
cal trials of ASCT in newly diagnosed MM patients, the fi rst 
one comparing single versus double ASCT (321 patients) and 
the second incorporating thalidomide-dexamethasone into 
double ASCT (357 patients). Details of the studies were pre-
viously reported (Cavo M et al, JCO 2007 and JCO 2009). 
After a median follow-up of 61 months in the fi rst study, 
CR was sustained for more than 5 and 10 years in 24% and 
12% of the patients, respectively. On multivariate analysis, 
CR was the most important variable signifi cantly extending 
PFS and OS; random assignment to double ASCT was an 
additional variable extending PFS After a median follow-up 
of 84 months in the second study, CR was sustained for more 
than 5 and 8 years in 42% and 9% of the patients, respec-
tively. On multivariate analysis, achievement of CR, absence 
of t(4;14)±del(17p) and baseline high levels of hemoglobin 
were independent variables predicting for longer PFS and OS. 
Overall, 23% and 20% of patients in the fi rst and second 
study were alive over 10 or 8 years, respectively. Long-term 
survivors showed a signifi cantly prolonged CR duration, PFS 
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and post-relapse OS, in both the studies, as respect to the 
remaining patients. Sustaining a durable response for more 
than 42 months was favourably aff ecting survival after relapse 
on multivariate analysis. In a logistic regression analysis, in-
dependent factors predicting for long-term survival in both 
the trials appeared to be attainment of CR, sustaining the re-
sponse for more than 42 months and application of double 
ASCT.
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P-222
Progression-free and Overall Survival with 3 
and 4 Drug Combinations in Newly Diagnosed 
MM: Updated Data for ITT and MRD
S. KUMAR,1 T. KIMLINGER,2 R. NEUWIRTH,3 
J. ESTEVAM,3 G. MULLIGAN,3 D. L. ESSELTINE3 
1Division of Hematology, Mayo Clinic, Rochester, MN, United 
States; 2Division of Hematology, Mayo Clinic, Rochester, MN, 
United States; 3Millennium Pharmaceuticals, Inc., Cambridge, 
MA, United States

Th e Ph 2 EVOLUTION study (NCT00507442) prospec-
tively evaluated effi  cacy and tolerability of 3- and 4-drug 
combinations of bortezomib (V), cyclophosphamide (C), 
lenalidomide (R) and dexamethasone (D) in 140 pts with 
treatment-naive MM (Kumar et al. Blood 2012). Th is trial 
incorporated central laboratory assessment of minimal re-
sidual disease (MRD) status using fl ow cytometry. Here 
we report updated PFS and OS, as well as MRD status of 
pts by CR and correlation with survival outcomes. Within 
48 hrs of marrow collection at baseline and suspected CR, 
samples were analyzed on a FACSCanto fl ow cytometer us-
ing antibodies against CD138, CD38, CD45, CD19, CD56, 
kappa and lambda. An algorithmic approach was employed 
to determine presence of clonal plasma cells (PC); if PCs or 
CD56+ clonal PCs were <0.01% of total nucleated events, 
sample was considered MRD negative (MRD-). As of Dec12, 
median follow up was 43 mo (range 0.4-56). 2-year OS rates 
were 85%, 97%, 100% and 94% in the VDCR (n=48), VDR 
(n=42), VDC (n=33) and modifi ed VDC (n=17) arms, re-
spectively. 57 pts were MRD-evaluable, of whom 26 had CR/
sCR. Median PFS in MRD+ pts (n=38) was 26 mo (range 
3-49) and not reached (NR) in MRD- pts (n=19; 3-52 mos). 
6-mo PFS was 100% in both MRD+ and MRD- pts; 1-yr 
PFS was 90.2% in MRD+ and 88.9% in MRD- pts. Median 
PFS in MRD-evaluable CR/sCR pts was NR; 6-mo and 1-yr 
PFS were each 100%. Figure shows OS by MRD status in 
CR/sCR pts. Long-term outcomes appear promising. Despite 
limited events, more events were evident in MRD+ pts, but a 
signifi cant diff erence cannot yet be discerned.
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Cardiac and Pulmonary Safety Analysis of 
Single-agent Car  lzomib Treated Relapsed and/
or Refractory Multiple Myeloma
S. LONIAL,1 R. NIESVIZKY,2 L. MCCULLOCH,3 
K. RAJANGAM,4 R. VIJ5 
1Department of Hematology and Medical Oncology, Winship 
Cancer Institute, United States; 2Departments of Medicine and 
Hematology/Oncology, Weill Cornell Medical College, United 
States; 3Department of Drug Safety and Pharmacovigilance, 
Onyx Pharmaceuticals, Inc., United States; 4Department of 
Clinical Science, Onyx Pharmaceuticals, Inc., United States; 
5Department of of Medical Oncology, Washington University 
School of Medicine, United States

Background: Patients (pts) with multiple myeloma (MM) 
often have cardiac and pulmonary comorbidities exacerbated 
by MM therapies and are predisposed to pulmonary infec-
tions. Cardiac and pulmonary safety data from 4 phase 2 stud-
ies of carfi lzomib (CFZ), recently approved in the US for the 
treatment of relapsed and refractory MM, are presented here-
in. Methods: Pts from trials PX-171-003-A0, PX-171-03-A1 
(both NCT00511238), PX-171-004 (NCT00530816), and 
PX-171-005 (NCT00721734) were included. CFZ was dosed 
at 20-27 mg/m2 in a 28-day cycle for all studies except 005 
(15-27 mg/m2). Standardized MedDRA (Medical Dictionary 
for Regulatory Activities) Query preferred terms were grouped 
for clinically related events. Results: Overall, 73.6% of pts had 
a past medical history of cardiovascular events. Most common 
cardiac or pulmonary AEs are shown in the table. For a car-
diac AE, 4.4% of pts discontinued treatment and there were 5 
deaths (a total of 8 [1.5%] cardiac-related deaths including 3 
pts with a cardiac component to their death, all of which were 
possibly related to carfi lzomib). Dyspnea events were mainly 
</=Grade (G) 2 with treatment discontinuations in 1.5% of 
pts. Pneumonia (most common respiratory AE [12.7%]) led 
to dose reduction in 0.4% of pts and discontinuation in 1.9% 
and resulted in the death of 2 pts. Conclusions: Th e rates of 
cardiac AEs and pulmonary infections reported here are simi-
lar to those reported for other MM therapies. Importantly, 
dose reductions and dose discontinuations due to these AEs 
were uncommon.
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Activity of ARRY-520 in Patients with Relapsed 
and/or Refractory Multiple Myeloma (RRMM): 
Results from Subgroup Analyses
S. LONIAL,1 J. ZONDER,2 W. BENSINGER,3 
A. COHEN,4 B. HILDER,5 M. PTASZYNSKI,6 
D. WALKER,7 R. AICHISON,8 R. ORLOWSKI,9 
J. KAUFMAN,6 J. SHAH9 
1Department of Hematology and Medical Oncology, Winship 
Cancer Institute, United States; 2Department of Oncology, 
Barbara Ann Karmanos Cancer Institute, Detroit, MI, United 
States; 3Clinical Research Division, Fred Hutchinson Cancer 
Research Center, Seattle, WA, United States; 4Fox Chase 
Cancer Center, Philadelphia, PA, United States; 5Clinical 
Operations, Array BioPharma, Boulder, CO, United States; 
6Department of Hematology and Medical Oncology, Winship 
Cancer Institute, United States; 7Translational medicine, 
Array BioPharma Boulder, CO United States; 8Department of 
BioStatistics, Array BioPharma, Boulder, CO United States; 
9Department of Lymphoma/Myeloma, The University of Texas 
MD Anderson Cancer Center, Houston, TX, United States

Background: ARRY-520 is a novel kinesin spindle protein 
(KSP) inhibitor with clinical activity in RRMM. Progression 
free survival (PFS) and overall survival (OS) data for RRMM 
patients treated with ARRY-520 are presented. Methods: Eli-
gible patients (pts) had RRMM with >2 prior lines of therapy 
including both bortezomib (BTZ) and an immulomodula-
tory agent (IMiD). Pts were treated with ARRY-520 (1.5 mg/
m2/day IV on D1,2 q 2 wks) with prophylactic granulocyte 
colony-stimulating factor support. Results: As of 12/14/2012, 
32 pts were enrolled with a median of 6 prior regimens and a 
median follow-up for survival of 19 months. Th e most com-
monly reported adverse events included thrombocytopenia, 
anemia, neutropenia and fatigue. No treatment-related neu-
ropathy was observed. Th e attached table reports median PFS 

and OS for all pts and subgroups. Th e serum protein α-1 
acid glycoprotein (AAG) tightly binds ARRY-520, impacting 
pharmacokinetics. As we have reported previously, the ARRY-
520 response rate is signifi cantly higher in pts with low AAG 
(less than or equal to 1.1 g/L): 22% vs. 0% for patients with 
AAG >1.1 g/L. Pts with baseline low AAG also showed sig-
nifi cantly longer PFS and OS than pts with AAG >1.1 g/L. 
Th ere is no correlation between AAG levels and baseline ISS 
stage in this study. Summary: New drugs are needed for pts 
with RRMM. ARRY-520 is a 1st-in-class KSP inhibitor show-
ing encouraging clinical activity in RRMM. AAG is a poten-
tial predictive marker for increased ARRY-520 activity.
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P-225
Oprozomib (OPZ) Treatment in Patients (pts) 
with Hematologic Malignancies: Updated 
Results from a Phase 1b/2 Trial
D. S. SIEGEL,1 J. BERDEJA,2 R. VIJ,3 J. KAUFMAN,4 
I. GHOBRIAL,5 A. BADROS,6 S. LEE,7 H. WONG,8 
J. R. J. LEE,9 L. NEUMAN,10 M. SAVONA11 
1Myeloma Division, Hackensack University Medical Center, 
United States; 2Department of Hematology/Oncology, Sarah 
Cannon Research Institute, United States; 3Department of 
Medical Oncology, Washington University,United States; 
4Department of Medical Oncology, Winship Cancer Institute, 
United States; 5Department of Medicine, Dana-Farber Cancer 
Institute, United States; 6Department of Medicine, University 
of Maryland, United States; 7Department of Clinical Science, 
Onyx Pharmaceuticals, Inc., United States; 8Department 
of Research, Onyx Pharmaceuticals, Inc., United States; 
9Department of Biostatistics, Onyx Pharmaceuticals, Inc., 
United States; 10Onyx Pharmaceuticals, Inc., United States; 
11Department of Oncology, Sarah Cannon Research Institute, 
United States

Background: OPZ, a structural carfi lzomib analog, is an 
oral proteasome inhibitor. Th e present study assesses OPZ in 
pts with hematologic malignancies. Methods: Th e phase 1b/2 
dose-escalation study (NCT01416428) sought to determine 
the MTD and safety profi le of OPZ. Secondary endpoints 
included pharmacokinetics (PK)/dynamics and response 
(IMWG). OPZ capsules (split-dose) were administered on 
days 1-5 of a 14-day cycle (C). Split-dose escalation began at 
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120 mg (60 mg×2, 4-6h interval) and increased in 30-mg 
increments (3+3 design). Results: As of November 2012, the 
study enrolled 13 pts (11 multiple myeloma [MM]; 2 chronic 
lymphocytic leukemia [CLL])-3 each at 120, 150, and 180 
mg, and 4 at 210 mg. Pts received a median of 4.5 prior regi-
mens (range 2-11). No DLTs were observed in C1 (MTD 
was not reached). After a median of 5 C (range 1-20), adverse 
events (AEs) were typically G1/2 gastrointestinal (GI). PK 
exposure was consistent with split-dosing with >80% protea-
some inhibition (whole blood) 4h after 2nd dose of 180 and 
210 mg/d. Response was assessed in 10 pts-3 partial, 2 mini-
mal, 4 stable, and 1 progression. Attempting to improve GI 
tolerability, dose escalation with the OPZ capsule was capped 
at 210 mg/d and is continuing with a tablet formulation on 
2 schedules (days 1-5 or days 1, 2, 8, and 9). Th e preliminary 
fi ndings will be presented. Conclusions: Th e MTD was not 
reached with the OPZ split-dose capsule up to 210 mg/d. 
Split-dose OPZ demonstrated signifi cant proteasome inhibi-
tion, encouraging safety, and effi  cacy. Investigation is ongoing 
with the OPZ tablet.
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P-226
PFS, Time to Next Therapy (TTT) and Time from 
Progression to Therapy (TPT) in MM Patients at 
First Relapse
I. HARDAN,1 S. HADARY,1 U. ABADY,1 M. YUKLEA,1 
M. LISHNER1 
1Hematology Institusion, Meir Medical Center, Israel

Th e introduction of novel agents and technologies turned 
MM behave as a chronic relapsing malignant disease and em-
phesise the goal of therapy : prolongation of te Time With-
out Symptoms, Th erapy, and Th erapy related Complication 
(TWiSTT). Yet the PFS parameter is still the most used . We 
evaluate the Time from Progression to next Th erapy (TPT) 
in 34 consecutive pt's (14F, 20M,median age at progression 
59y) with 1st relapse of MM, treated by a single team. Pro-
gression was defi ned according to IMWG criteria and initia-
tion of therapy was based on CRAB + sFLC/albumin mass. 
Th e median PFS and TTT for the entire group were 16m 
and 29.5m respectively. Th e median TPT is 12m, 12m, and 
8m for the entire group, pt's post ABMT for 1st line (n=19, 
median age 54y) and non transplant pt's (n=15, median age 
64y), respectively. Conclusion. Th e Time from Progression 
to next Th erapy (TPT) may signifi cantly aff ect the TWiSTT 
and may diff er according to parameters such as age, previous 
therapy and maintenance therapy. Th is should be considered 
when analyzing data, and may suggest an advantage to the use 
of the TTT parameter in MM studies
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Continuous Lenalidomide Therapy in Patients 
with Newly Diagnosed Multiple Myeloma Aged 
65-75 Years: MM-015 Update
A. PALUMBO,1 R. HAJEK,2 M. KROPFF,3 
M. T. PETRUCCI,4 J. CATALANO,5 M. DELFORGE,6 
Z. ADAM,2 R. FOA,4 Z. YU,7 L. HERBEIN,7 
C. JACQUES,7 M. DIMOPOULOS8 
1University of Torino, Italy; 2The Faculty Hospital Brno, Czech 
Republic; 3University of Muenster, Germany; 4Sapienza 
University of Rome, Italy; 5Frankston Hospital and Monash 
University Medical Centre, Australia; 6University Hospital 
Leuven, Belgium; 7Celgene Corporation, United States; 
8University of Athens School of Medicine, Alexandra Hospital, 
Greece

In a phase 3 randomized trial (MM-015), melphalan-
prednisone-lenalidomide induction followed by lenalidomide 
maintenance (MPR-R) was compared with MPR or MP fol-
lowed by placebo in 459 transplant-ineligible patients with 
newly diagnosed multiple myeloma (NDMM). Median 
progression-free survival (PFS) in the overall population was 
signifi cantly higher with MPR-R (31 mos) than MPR (14 
mos; P<0.001) or MP (13 mos; P<0.001). Th e benefi t was 
observed mainly in patients aged 65-75 years. Here we pro-
vide updated effi  cacy and safety data from this young patient 
population. Th e proportion of patients aged 65-75 years was 
similar across treatment groups (76% MPR-R, 76% MPR, 
75% MP). With a median follow-up of 30 mos at fi nal ad-
judication prior to unblinding, MPR-R signifi cantly pro-
longed median PFS vs MPR and MP (31 vs 15 and 13 mos, 
respectively; P<0.001). With an updated median follow-up 
of 53 mos, OS was 56 mos with MPR-R, 54 mos with MPR, 
and 52 mos with MP (Figure). During induction, grade 3/4 
neutropenia occurred in 68% (MPR-R), 63% (MPR), and 
31% (MP), thrombocytopenia was reported in 36% (MPR-
R), 41% (MPR), and 12% (MP), and febrile neutropenia in 
4% (MPR-R), 3% (MPR), and 0% MP. During lenalidomide 
maintenance, the most common grade 3/4 newly occurring 
or worsening AEs (>=5% of patients) were thrombocytopenia 
(8%), anemia (7%), neutropenia (5%), diarrhea (5%) and 
bone pain (5%). Continuous treatment with lenalidomide is 
highly eff ective in transplant-ineligible NDMM patients aged 
65-75 years, and could be considered a standard of care in this 
patient population.
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Meta-analysis of the Ef  cacy and Safety of 
Bortezomib (BTZ) Retreatment in Patients (pts) 
with Multiple Myeloma (MM)
K. B. KNOPF,1 M. S. DUH,2 M. H. LAFEUILLE,3 
J. GRAVEL,3 P. LEFEBVRE,3 L. NICULESCU,4 
A. BA-MANCINI,4 E. MA,4 H. SHI,4 R. L. COMENZO5 
1California Paci  c Medical Center, Sutter Health, San 
Francisco, CA, United States; 2Analysis Group, Inc., Boston, 
MA, United States; 3Groupe d’analyse, Ltee, Montreal, QC, 
Canada; 4Millennium Pharmaceuticals, Inc., Cambridge, MA, 
United States; 5Tufts Medical Center, Boston, MA, United 
States

BTZ is administered for a fi nite course; thus MM pts may 
remain sensitive to BTZ-based therapy at relapse. We con-
ducted a meta-analysis to assess effi  cacy and safety of BTZ-
based retreatment in studies of pts with relapsed (rel) and/
or refractory (ref ) MM. Th e proportion of BTZ-ref pts was 
identifi ed where available. Other prognostic factors were ex-
tracted and used in weighted stratifi ed analyses of TTP, PFS 
and OS. Random-eff ect pooled estimates were calculated for 
ORR (>=PR) and rates of common AEs. 23 studies (N=1051 
pts) were identifi ed. BTZ was given IV in all studies. Retreat-
ment comprised BTZ +/- dex in 4 studies and BTZ-based 
combination therapy in 19. BTZ-ref pts were included in 
11 studies; 6 studies included only rel pts. Across studies 
with data available, pooled weighted average ORR was 39% 
(95%CI :31-47) and median TTP, PFS and OS were 7.5, 5.8 
and 16.6 months. Stratifi ed univariate analyses showed out-
comes were generally consistent across groups while pts with 
<=4 prior therapies and rel (but not ref ) pts had higher ORRs 
of 43% and 57% respectively. By random-eff ects meta-regres-
sion analysis, compared to ref pts, rel pts were associated with 
a higher ORR by 28-41 percentage points. Th e most com-
mon grade 3/4 AEs were thrombocytopenia (35%), neutrope-

nia (15%), anemia (14%), pneumonia (10%) and peripheral 
neuropathy (3%). Based on these fi ndings, BTZ retreatment 
is effi  cacious and well tolerated in rel pts. In an era of new and 
emerging treatment options, these data indicate BTZ retreat-
ment continues to be a highly eff ective option in previously 
treated pts.
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MLN9708, an Investigational Oral Proteasome 
Inhibitor (PI), in Relapsed or Refractory Light-
chain (AL) Amyloidosis
V. SANCHORAWALA,1 R. L. COMENZO,2 
J. A. ZONDER,3 V. KUKRETI,4 A. D. COHEN,5 
A. DISPENZIERI,6 S. O. SCHOENLAND,7 
A. JACCARD,8 D. BERG,9 Z. YUAN,9 A. DI BACCO,9 
N. GUPTA,9 A. M. HUI,9 G. PALLADINI,10 
G. MERLINI10 
1Amyloidosis Center, Boston University School of Medicine, 
Boston, MA, United States; 2Tufts Medical Center, Boston, 
MA, United States; 3Barbara Ann Karmanos Cancer 
Institute, Detroit, MI, United States; 4Princess Margaret 
Hospital, Toronto, ON, Canada; 5Fox Chase Cancer Center, 
Philadelphia, PA, United States; 6Mayo Clinic, Rochester, MN, 
United States; 7University of Heidelberg, Heidelberg, Germany; 
8Centre Hospitalier Universitaire, Limoges, France; 9Millennium 
Pharmaceuticals, Inc., Cambridge, MA, United States; 
10Amyloidosis Research and Treatment Center, Fondazione 
IRCCS Policlinico San Matteo University of Pavia, Pavia, Italy

In this phase 1 study (NCT01318902), patients (pts) 
with relapsed or refractory AL (RRAL) received the oral PI 
MLN9708 at 4.0 or 5.5 mg (d 1, 8, 15; for up to 12 28-d cy-
cles). Pts with less than a hematologic PR after 3 cycles added 
dexamethasone (dex) 40 mg. At data cut-off  (Oct 8, 2012) 22 
pts had been enrolled, including 17 at the MTD of 4.0 mg. In 
these 17 pts, median age was 66 years (range 54-78); median 
number of prior therapies was 2 (1-8). A median of 2 (1-4) or-
gan systems were involved (heart, kidney, or both in 8, 4, and 
4 pts, respectively). Cardiac biomarker stage was I/II/III in 
7/9/1 pts. Pts received a median of 3 cycles (1-12), 5 pts had 
added dex. Of the 17 pts treated at 4.0 mg, 5 were bortezomib 
(btz)-naive and 12 were btz-exposed. All-cause AEs included 
diarrhea (47%), nausea, fatigue (each 35%), peripheral edema 
(29%), and pain in extremity (muscular, 24%). Drug-related 
Gr 3 AEs included thrombocytopenia and rash (each 12%). 1 
pt died due to disease-related heart failure. Of 15 pts evaluable 
for hematologic response treated at 4.0 mg, 2 had CR (1 add-
ed dex), 5 VGPR (1 added dex), and 1 PR; response duration 
of up to 14.7 mos has been seen to date. Of 9 pts evaluable 
for organ response, 3 had cardiac responses. MLN9708 PK 
properties in this study appear similar to studies in multiple 
myeloma pts. Th ese data suggest weekly oral MLN9708 4.0 
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mg appears active and tolerable in pts with RRAL supporting 
the ongoing phase 3 trial of MLN9708+dex or physician’s 
choice (NCT01659658). Updated data from the full MTD 
cohort (n=21) will be presented.
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Safety and Pharmacokinetics of Weekly 
MLN9708, an Investigational Oral Proteasome 
Inhibitor, Alone and in Combination
S. KUMAR,1 R. NIESVIZKY,2 J. G. BERDEJA,3 
W. I. BENSINGER,4 T. M. ZIMMERMAN,5 
J. R. BERENSON,6 C. B. REEDER,7 S. LONIAL,8 
D. BERG,9 Y. SHOU,9 J. YU,9 J. LIN,9 N. GUPTA,9 
A. M. HUI,9 P. G. RICHARDSON10 
1Division of Hematology, Mayo Clinic, Rochester, MN, 
United States; 2Center of Excellence for Lymphoma and 
Myeloma, Weill Medical College of Cornell University, New 
York Presbyterian Hospital, New York, NY, United States; 
3Sarah Cannon Research Institute, Nashville, TN, United 
States; 4Clinical Division, Fred Hutchinson Cancer Research 
Center, Seattle, WA, United States; 5Department of Medicine, 
University of Chicago, Chicago, IL, United States; 6Institute 
for Myeloma and Bone Cancer Research, West Hollywood, 
CA, United States; 7Division of Hematology/Oncology, Mayo 
Clinic, Scottsdale, AZ, United States; 8Winship Cancer Institute 
of Emory University, Atlanta, GA, United States; 9Millennium 
Pharmaceuticals, Inc., Cambridge, MA, United States; 10Dana-
Farber Cancer Institute, Boston, MA, United States

Weekly MLN9708 (d 1, 8, 15; 28-d cycles) has been evalu-
ated as a single agent (SA) in relapsed/refractory (RR) MM 
(NCT00963820; N=60) and in combination with lenalido-
mide (len) and dex in newly diagnosed MM (NCT01217957; 
N=65). In the ongoing Ph 1 SA study, MTD was 2.97mg/m2 ; 
DLTs included Gr 3 rash and GI events. Pts received a median 
of 2 (1-11) cycles; 30% received >=4 cycles. Common drug-
related AEs included thrombocytopenia (45%), diarrhea 
(37%) and nausea (35%); Gr >=3 AEs included thrombocyto-
penia (33%), diarrhea and neutropenia (each 17%). All-grade 
peripheral neuropathy (PN) was seen in 10%, with no Gr >=3 
events. PK data showed rapid absorption, a terminal half-life 
of 4-12 days, and a proportional increase in plasma AUC with 
dose (0.8-3.95mg/m2 ). Th us, SA MLN9708 appeared gener-
ally well tolerated; the long terminal half-life supports weekly 
dosing. Th is schedule was then used in the ongoing Ph 1/2 
len-dex combination study; the MLN9708 MTD was again 
2.97mg/m2  with similar DLTs. Based on toxicity/effi  cacy bal-
ance across multiple cycles, the recommended Ph 2 dose was 
2.23mg/m2 , converted to a 4.0mg fi xed dose based on popu-
lation PK analysis. Pts received a median of 6 (1-19) cycles 
of MLN9708. Common AEs included rash (68%), fatigue 
(48%), nausea (42%), and PN (32%, 3% Gr 3). MLN9708 

PK data showed no apparent diff erences between SA and 
combination dosing, suggesting no PK interaction with len or 
dex. Data from these studies provide the rationale for weekly 
dosing of MLN9708 4.0mg (vs placebo) plus len-dex in an 
ongoing Ph 3 trial in RRMM (NCT01564537).
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Deregulation of Cell Cycle Control and DNA 
Damage Repair Genes in TP53 Deleted and/or 
MDM4 Ampli  ed Poor Outcome MM Pts
C. TERRAGNA,1 M. MARTELLO,1 N. TESTONI,1 
E. ANGELUCCI,2 A. BRIOLI,1 S. BALLANTI,2 L. 
DESSANTI,2 V. DE STEFANO,2 G. CATANIA,2 J. 
PECCATORI,2 L. CASTAGNA,2 S. PALMIERI,2 
G. PERRONE,2 V. CALLEA,2 C. CALIFANO,2 A. 
BARALDI,2 E. BORSI,1 L. PASINI,2 M. GRASSO,2 P. 
MUSTO,2 P. TOSI,2 G. MARTINELLI,1 F. DICO,1 M. 
CAVO1 
1University of Bologna, Italy; 2GIMEMA Italian Myeloma 
Network

TP53 del on chr 17p13 is one of the genomic aberration 
most signifi cantly associated with poor outcome in MM. Th e 
deregulated expression of TP53 inhibitors and/or activators 
might account for p53 pathway silencing. MDM4, one of the 
most potent inhibitor of p53, is located on chr1q32.1, a re-
gion frequently amplifi ed in MM. Unpaired analysis of CNAs 
(6.0 SNP array) and GEP (U133 Plus2.0 array) were used to 
investigate the frequency and the prognostic role of TP53 del 
and/or MDM4 amp in 89 newly diagnosed MM pts, assum-
ing that both of these chromosomal aberrations might con-
tribute to impaired p53 function. All pts have been treated 
with VTD as induction therapy prior to, and as consolida-
tion after, ASCT. By CNA analysis, 9/89 pts carried a 482 Kb 
minimal deleted region including TP53 on chr17p13.1, and 
that 27/89 pts carried a 1.1 Mb minimal amplifi ed region 
including MDM4 on chr1q32.1. Th e GEP of pts stratifi ed 
into two subgroups according to the presence or the absence 
of amp MDM4 and/or del TP53 (group A = 34 pts; group 
B = 55 pts) highlighted an overall deregulation of pathways 
related to the cell cycle, the DNA damage repair and the cell 
adhesion and cytoskeleton remodeling. Th e rate of near CR 
after VTD induction was 38% in group A and 20% in group 
B; the presence of TP53 del and/or MDM4 amp correlated 
with shorter median TTP (40.13 m. vs not reached, p=0.005) 
and OS (57.6 m.vs not reached, p=0.02). Th e results overall 
suggest that the involvement of the p53 pathway alteration in 
MM might be wider than expected, possibly due to the activa-
tion negative regulators of p53.
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P-232
Oligoclonal Bands Prevalence in MM Patients 
Who Achieved > VGPR after Standard or High-
dose Chemotherapy Treatment
E. D. Q. CRUSOE,1 L. S. VIEIRA,1 A. A. QUERO,1 
M. S. S. ALMEIDA,1 A. L. PEREZ,1 P. CURY,1 
F. HIGASHI,1 S. FORTIER,1 E. C. M. MIRANDA,2 
C. CHIATTONE,1 V. T. M. HUNGRIA1 
1Hematology and Oncology disciplin, Santa Casa de Sao 
Paulo Medical School, Brazil; 2Central de analise de dados e 
estatistica-Hemocentro UNICAMP- Brazil

Introduction-Oligoclonal bands (OB) are monoclonal pro-
teins distinct from those originally identifi ed during the mul-
tiple myeloma (MM) diagnosis. Some authors consider that 
appearance of these bands confers a better prognosis and may 
be linked to immune reconstitution. Th ere is no data on the 
exact prevalence of OB emergence in patients who achieved 
response better than very good partial response (VGPR) after 
diff erent treatment schedules. Objectives-To determine the 
prevalence of OB in MM patients treated with and without 
high-dose chemotherapy who obtained response > VGPR, 
and to determine if the emergence of such bands infl uences 
the PFS. Methods-Th is is a retrospective cohort study. Data 
were collected from records of patients who identifi ed distinct 
OB emergence from the diagnosis. Subsequently, new sample 
collections from the positive patients were taken in order to 
monitor the progress and duration of the maintenance of 
these bands. Results-Data from 73 patients were included 
from July 1996 to December 2011. Fifty-two (71%) patients 
were submitted to high-dose chemotherapy and 21 (28%) 
were submitted to conventional treatment. Median age was 
55y (30-88) and 52% were male. IgG was the most frequent 
component (60%). Th e ISS was 34% in stage I, 34% in II, 
and 26% in III. Median follow-up was 46m (12-200). Th e 
new OB prevalence identifi ed by SPE and IF was 35 cases 
(46%), 30 patients after ASCT and fi ve after conventional 
chemo. PFS was better in the OB group (p = 0.034). Conclu-
sion-Th e OB prevalence in this patient group was 46% and 
PFS was superior in the OB group.
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P-233
Adoptive Immunotherapy with Engineered T 
Cells Expressing a TCR Targeting NY-ESO-1 
and LAGE-1 Antigens after ASCT for MM
E. STADTMAUER,1 A. RAPOPORT,2 D. VOGL,3 
B. WEISS,3 A. BADROS,2 S. YANOVICH,2 
G. AKPEK,2 G. BINDER-SCHOLL,4 
D. SMETHURST,4 B. LEVINE,3 B. JAKOBSEN,4 
M. KALOS,3 C. JUNE3 

1Abramson Cancer Center, University of Pennsylvania, 
United States; 2The Greenebaum Cancer Center, University 
of Maryland; 3Abramson Cancer Center, University of 
Pennsylvania, United States; 4Adaptimmune Ltd, Oxford, 
United Kingdom

Th is clinical trial investigates T cells engineered with an 
HLA-A0201 restricted, affi  nity-enhanced TCR that recogniz-
es an epitope expressed by the NY-ESO-1 and LAGE-1 cancer 
testis antigens; cells are infused two days following high-dose 
chemotherapy given prior to autologous stem cell transplant 
(ASCT) in patients with high risk or relapsed multiple myelo-
ma (MM). Inclusion criteria are 1) eligibility for auto-SCT, 
2) PS of 0-2, 3) high risk MM or relapse after prior therapy, 
4) HLA-A0201 positivity, and 5) NY-ESO-1 and/or LAGE-
1 positive tumor by RT-PCR. T cells are activated and ex-
panded using anti-CD3/28 antibody conjugated microbeads, 
and gene modifi ed with a lentiviral vector. Disease response is 
evaluated in accordance with the IMWG criteria at 6 weeks, 
and 3 and 6 months post infusion. Patients are monitored for 
persistence of gene modifi ed cells and marrow is monitored 
for NY-ESO-1 and LAGE-1 antigen. 21 pts have enrolled, 
17 patients have been infused (50% HR cytogenetics, 20% 
prior ASCT) with an average of 2.7 x 109 gene modifi ed 
cells. 3 mos post ASCT, 77% experienced a VGPR or bet-
ter. Infusions were well tolerated. GI toxicity resulting from 
autologous GVHD occurred in a subset of patients, possibly 
at a higher frequency than previously reported with non-gene 
modifi ed T cell infusion after ASCT. Gene modifi ed cells per-
sisted at 6-12 months at approximately 10-100 gene modifi ed 
cells per uL of blood. Disease progression has occurred in 4 
pts and has been accompanied by very low levels or loss of 
engineered T cells or absence of target antigen on tumor.
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P-234
Outcome of Autologous Stem Cell 
Transplantation for Multiple Myeloma in the Era 
of Novel Agents
S. HAGIWARA,1 A. SATO,1 R. HIRAI,1 A. TANIMURA,1 
M. NAKAMURA,1 M. TAKESHITA,1 A. MIWA1 
1Division of Hematology, Department of Internal Medicine, 
National Medical Center for Global Health and Medicine, 
Japan

Background: Autologous stem cell transplantation (ASCT) 
has been a part of the standard therapy for newly diagnosed 
multiple myeloma. Recently, the introduction of novel agents 
improved the response rate of the treatment for the multiple 
myeloma and the role of ASCT in the era of novel agents is 
unclear. Methods: We reviewed ASCT for multiple myeloma 
between 2001 and 2012 in our institution. Results: Since 
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2001, we performed ASCT for 155 patients. Ninety pa-
tients were treated with tandem ASCT. In 126 patients were 
treated with VAD as an induction therapy, and 29 patients 
were treated with BD, very-good-partial-remission (VGPR) 
or complete remission (CR) was obtained in 25.5% of the 
patients treated with VAD, and in 37.9% with BD regimen 
before the transplantation. Overall survival (OS) did not dif-
fer signifi cantly between VAD and BD induction, estimated 
2 year-OS was 87.2% vs. 81.8% respectively. In both VAD 
and BD induction, OS was superior with tandem transplan-
tation (p=0.003 and 0.039, respectively). OS was not signif-
icantly diff er between the patients who achieved VGPR or 
better, and partial remission (PR) or worse in both induction 
regimen. However, OS was superior with the patients who 
achieved VGPR or better after the fi rst ASCT in VAD induc-
tion (p=0.036). In BD induction, the patients who achieved 
VGPR or better after the fi rst ASCT, the estimated 2 year-OS 
was 100%. Conclusion: In the era of novel agents, the role of 
ASCT is still critical. VGPR or better response after the fi rst 
ASCT contributes to the improvement of the survival.
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P-235
Polyclonal and Monoclonal Antibody Based FLC 
Assays Provide Discrepant Clinical Information 
in Multiple Myeloma Patients
O. BERLANGA,1 R. POPAT,2 J. CAVENAGH,2 
H. OAKERVEE,2 C. WILLIAMS,3 M. COOK4 
1The Binding Site Ltd, United Kingdom; 2St Bartholomew's 
Hospital, London, United Kingdom; 3Nottingham University 
Hospital,; 4Queen Elizabeth Hospital, Birmingham, United 
Kingdom

Background: Guidelines for the assessment of serum FLC in 
MM patients are based upon the Freelite assays, which utilise 
polyclonal antisera. New assays utilising monoclonal antisera 
have become available. Here we assess the new assay to moni-
tor MM patients. Patients and Methods: Sera from 61 MM 
patients (25IgGκ, 13IgGλ, 5IgAκ, 3IgAλ, 13 negative IFE, 
2 biclonal; 35 males; median sample number 6(1-17); follow-
up 206(7-819) days) treated with bortezomib combinations 
were analysed retrospectively with Freelite and N Latex FLC 
(NL) assays. Results were compared to historic data. Results: 
At presentation the FLC concentrations reported showed 
poor correlation (Median κ(mg/L): Freelite 41.1(0.3-8701), 
NL 16.7(0.2-4493), R2=0.742; Median λ(mg/L): Freelite 
8.3(1-5280), NL 9.8(1.6-299), R2=0.395). 57/61 patients 
had an abnormal FLC ratio with Freelite and 54/61 with NL; 
4 patients were detected by Freelite alone and 1 patient had 
borderline results by both assays. During follow up Freelite 
identifi ed clonal disease (confi rmed by IFE) in 4/61 patients 
when the NL assay ratio had normalised. Furthermore 1 pa-

tient with progressive disease was identifi ed by the Freelite 
assay after 586 days, but not by the NL assay until 670 days. 
Finally 1/1 NSMM patient was only able to be monitored 
by the Freelite assay. Conclusion: MM patient assessment us-
ing the Freelite assay has formed the basis of international 
guidelines. Here the NL assay failed to provide similar clinical 
information and further studies are required to establish its 
utility.
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P-236
Use of Heavy/Light Chain (HLC) and Free 
Light Chain (FLC) Ratios for Monitoring 
Oligosecretory Multiple Myeloma Patients
P. J. YOUNG,1 H. LUDWIG,2 N. ZOJER,2 
D. MILOSAVLJEVIC,2 S. HARDING3 
1The Binding Site, United Kingdom; 2Department of Medicine 
I, Wilhelminenspital, Vienna, Austria; 3The Binding Site, United 
Kingdom

Background: Using standard techniques (SPEP / total Ig’) 
accurate assessment of oligosecretory MM (o-MM) patients’ 
responses to therapy present a signifi cant challenge. When in-
volved FLC (iFLC) levels are >100mg/L, guidelines recom-
mend their use as a tool to monitor patients. Here we analyse 
the utility of heavy/light chain Ig’k / Ig’l ratios (HLCr) for 
monitoring o-MM patients with iFLC <100mg/L. Methods: 
IgG and IgA HLC analysis was performed on stored serial 
samples from 8 (3 IgAk, 2 IgAl, 1 IgGk and 2 IgGl) o-MM 
patients with FLC<100mg/L (median sample n= 9 (range 
3-17), follow up months 32 (9-72), M:F 1:1, ISS 6 x s1, 1 
x s2, 1x s3) Results: HLCr was abnormal in 8/8 patients at 
presentation. In both IgG and IgA patients there was overall 
concordance with changes in HLCr and clinical assessment. 
2 IgG patients showed no response to therapy and 1 patient 
had a CR; HLCr remained abnormal and became normal, 
respectively. In 2 IgA patients achieving CR HLCr normalised 
at the time of maximum response, in 1 patient the ratio subse-
quently became abnormal before signifi cant increases in tIgA. 
In 3 IgA patients achieving <PR, HLCr remained abnormal at 
maximum response. 2/5 IgA patients relapsed from maximum 
response, in 1 IgAl patient HLCr showed a greater degree of 
change at relapse than tIgA, in 1 IgAk patient an increasingly 
abnormal HLCr preceded relapse by ～12 months. Discus-
sion: SPEP and tIgA are inaccurate in o-MM patients and 
more sensitive tests are required to assess patient responses; 
HLCr may provide an increased ability to monitor patients.
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P-237
Reduced Intensity Conditioned Allo-SCT for 
Multiple Myeloma Relapsing after Auto-SCT; a 
Study by the EBMT CMWP
H. W. AUNER,1 R. SZYDLO,2 A. VAN BIEZEN,3 
S. IACOBELLI,4 G. GAHRTON,5 N. MILPIED,6 
L. VOLIN,7 J. JANSSEN,8 S. NGUYEN QUOC,9 
M. MICHALLET,10 H. SCHOEMANS,11 
J. EL CHEICKH,12 E. PETERSEN,13 F. GUILHOT,14 
S. SCHOENLAND,15 L. AHLBERG,16 C. MORRIS,17 
L. GARDERET,18 T. DE WITTE,19 N. KROEGER20 
1Centre for Haematology, Imperial College London, United 
Kingdom; 2Imperial College London, United Kingdom; 
3Leiden University Medical Centre, Leiden, The Netherlands; 
4Universita Tor Vergata, Rome, Italy; 5Karolinska University 
Hospital, Stockholm, Sweden; 6CHU Bordeaux Hopital Haut-
Leveque, Pessac, France; 7Helsinki University Medical Centre, 
Helsinki, Finland; 8VU University Medical Centre, Amsterdam, 
The Netherlands; 9Groupe Hospitalier Pitie-Salpetriere, 
Paris, France; 10Hopital E. Herriot, Lyon, France; 11University 
Hospital Gasthuisberg, Leuven, Belgium; 12Institut Paoli 
Calmettes, Marseille, France; 13University Medical Centre, 
Utrecht, The Netherlands; 14Hopital La Miletrie, Poitiers, 
France; 15Medizinische Klinik und Poliklinik V, Heidelberg, 
Germany; 16University Hospital, Linkoeping, Sweden; 17Queens 
University, Belfast, United Kingdom; 18Hopital Saint Antoine, 
Paris, France; 19Radboud University Medical Centre, Nijmegen, 
The Netherlands; 20Universitaetsklinik Eppendorf, Hamburg, 
Germany

Reduced-intensity conditioned allogeneic stem cell trans-
plantation (RIC allo-SCT) for multiple myeloma (MM) is a 
controversial up-front treatment. Its role as salvage therapy in 
patients who have relapsed after prior auto-SCT is not well 
defi ned. We performed an analysis of 413 MM patients re-
ported to the EBMT between 1999 and 2008 who received a 
related or unrelated RIC allo-SCT for the treatment of relapse 
or progression after prior auto-SCT. Median age at RIC allo-
SCT was 54.1 years, and 44.6% of patients had undergone 2 
or more prior auto-SCTs. Median OS from RIC allo-SCT for 
all patients was 24.7 months (95%CI, 19-31). In multivari-
ate analysis, CMV seronegativity of both recipient and donor 
(“CMV double seronegativity”), and <2 prior auto-SCT 
were associated with better OS, with age almost reaching sig-
nifi cance. Th e 5-year survival from RIC allo-SCT for CMV 
negative recipients with a CMV negative donor was 41.1% 
(95% CI, 30-54). Median PFS from RIC allo-SCT for all pa-
tients was 9.6 months (95%CI, 7-12). CMV double serone-
gativity and patient/donor gender mismatch were associated 
with better PFS in multivariate analysis. Cumulative NRM 
was 21.5% at 1 year. CMV double seronegativity and time 
from the fi rst auto-SCT to RIC allo-SCT <2.6 years were as-
sociated with lower NRM in multivariate analysis. Th e results 
of this study demonstrate that RIC allo-SCT can be an eff ec-

tive salvage treatment in a subgroup of MM patients relapsing 
after auto-SCT, and identify patient and donor CMV serone-
gativity as the key prognostic factor for transplant outcomes.

342

P-238
Changes in HLC IgA Kappa / IgA Lambda Ratios 
can be Used to Monitor IgA Multiple Myeloma 
(MM) Patients
H. LUDWIG,1 P. YOUNG,2 D. MILOSAVLJEVIC,3 
N. NEWNHAM,4 S. HARDING,2 M. DRAYSON4 
1Department of Medicine I, Center for Oncology, Hematology 
and Palliative Care, Wilhelminenspital, Austria; 2Binding 
Site Group Ltd, United Kingdom; 3Central Laboratory, 
Wilheliminenspital, Austria; 4University of Birmingham, United 
Kingdom

IMWG guidelines recommend the use of SPEP/total IgA 
(tIgA) and IFE to monitor IgA multiple myeloma (MM) pa-
tients. Recently, immunoassays that quantify IgAκ/IgAλ 
(heavy/light chain; HLC) have been developed. Here, we 
compared changes in HLC IgAκ/gAλ ratios (HLCr) with 
SPEP/tIgA measurements during IgA MM patient moni-
toring. HLCr were measured in 45 IgA MM patient (Wil-
helminenspital 19 IgAκ, 11 IgAλ ; MRCVII trial 12 IgAκ, 
3 IgAλ ; median follow-up n=496 days (range 32-2722 
days); patient samples n=7 (1-32); age n=60yrs (32-81yrs); 
M/F ratio 22/19 (4 not reported)) sera and results compared 
a normal IgAκ/IgAλ HLCr (0.80-2.04) and to historic data. 
Oligosecretory MM patients were removed. HLCr were ab-
normal in 45/45 patients at presentation (IgAκ HLCr=211, 
range 10-6226; IgAλ=0.027, 0.002-0.118), including 19/45 
patients with co-migrating IgA (by SPEP). 18/45 patients 
achieved <VGPR, all of whom had concordant changes in 
HLCr. 27/45 patients achieved equal or >VGPR, all of whom 
were identifi ed by improving HLCr (median HLCr decrease 
95%, range 77-98%), including 10 patients’ whose HLCr 
normalized (9/10 were IFE negative). Finally, 24/45 patients 
progressed, all were identifi ed by abnormal HLCr ratio. In 
10/24 an increasingly abnormal HLCr predicated progression 
before any other measurement (median 78 days, range 24-
294 days). HLCr changes can be used to monitor IgA MM 
patients, irrespective of co-migration with other proteins by 
SPEP. In addition, HLCr may off er early indication of disease 
progression.
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P-239
HLC Pair Suppression Correlates with Short 
Survival
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H. LUDWIG,1 D. MILOSAVLJEVIC,2 O. BERLANGA,3 
R. HUGUES,3 N. ZOJER1 
1Department of Medicine I, Center for Oncology, Hematology 
and Palliative Care, Wilhelminenspital, Austria; 2Central 
Laboratory, Wilheliminenspital, Austria; 3The Binding Site Ltd, 
United Kingdom

Th e HLC assay allows measurement of the non-involved 
pair of the involved M-component, i.e. in IgA kappa myelo-
ma the precise quantifi cation of IgA lambda. Here, we studied 
retrospectively HLC pair suppression in patients with IgA and 
IgG myeloma and its correlation with clinical parameters and 
survival. Methods: Th e Hevylite assay was used for measure-
ment of HLC pair suppression (defi ned as a reduction of the 
lower level of normal (LLN) by <33% and severe HLC pair 
suppression as <50% of LLN) at start of therapy in 94 newly 
diagnosed MM patients. Median age is 69 (41-87) years. Pa-
tients were enrolled between 1994 and 2010 and received dif-
ferent treatment regimens. Median follow up is 48 months. 
Hb, creatinine, calcium and β-crosslaps, a marker of bone 
degradation and substitute for bone disease (modifi ed CRAB 
criteria) were studied as clinical parameters. Results: Severe 
HLC pair suppression by >50% correlated with OS (46.6 vs. 
84.4 months, p <0.044) (fi gure 1) while no signifi cant cor-
relation was noted at a lower cut-off  (>33%) (56.9 months vs. 
not reached, p=0.303). Th e magnitude of HLC pair suppres-
sion correlated weakly with β-crosslaps (r2=0.038) and with 
creatinine levels (r2=0.04). Patients with equal or >2 of the 
clinical parameters abnormal had higher HLC pair suppres-
sion compared to those with equal or <1 (median 79,54% 
vs. 88,48%) Severe HLC pair suppression is associated with 
shorter survival. Th e observed trend for correlations between 
HLC pair suppression and abnormal modifi ed CRAB criteria 
will be analyzed in a large patient group.

P-240
Neurological Monitoring During Bortezomib 
and/or IMIDs Treatment in Multiple Myeloma 
Patients
E. RUSSO,1 V. FEDERICO,1 A. TRUINI,2 
F. GENTILINI,1 A. LEVI,1 C. LEONE,2 M. P. BOSSA,1 
C. CARTONI,1 R. FOA,1 M. T. PETRUCCI1 
1Cellular Biotechnology and Hematology Department, 
Sapienza University of Rome, Italy; 2Neurology and Psychiatry

We performed a prospective study to investigate the benefi t 
of early diagnosis in reducing the development of severe treat-
ment-related peripheral neuropathy (PN) in multiple my-
eloma (MM) patients (pts). Ninety-three pts were evaluated: 
median age 59 years, 44 men, 53 pts were undergoing 1st, 29 
2nd and 11 >3rd line of therapy. Sixty-two pts developed PN: 
20 were receiving Bortezomib-Th alidomide (VT), 27 Bort-
ezomib, 9 Th alidomide, 4 Lenalidomide and 2 Lenalidomide-
Th alidomide. Patients with PN were older, median age 59 vs 
43 years (p<0.01), had a longer duration of disease, 45 vs 22 
months (p<0.01), and were more frequently treated with VT 
and V or T alone (p<0.05). No signifi cant correlation was 
found between the occurrence of PN and the cumulative dos-
es of V and T. According to the sural nerve action potential 
study (SAP), in the VT group the neuropathy appeared after 
a median of 1.6 months of treatment and worsened after 3 
months. After the diagnosis of PN, 18 pts required V/T dose 
reduction, 4 temporary drug discontinuation and 4 treatment 
interruption, while 36 pts continued therapy under a close 
neurological monitoring; 28/62 pts had a PN resolution. Our 
study shows that an early diagnosis of PN and MM treatment 
adjustment can avoid the development of grade 3-4 PN, and 
that through careful neurologic monitoring only 7% of pts 
had to stop treatment. Age, duration of disease and treatment 
were predictive factors of PN development. A reduction of 
SAP occurred early in pts who developed PN, suggesting that 
biological factors may predispose to the development of PN
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P-241
Impact of Bortezomib Incorporated into 
Autotransplantation on Outcomes of Myeloma 
Patients with High-risk Cytogenetics
M. CAVO,1 P. SONNEVELD,2 P. MOREAU,3 
J. BLADE,4 H. GOLDSCHMIDT,5 J. F. SAN MIGUEL,6 
M. ATTAL,7 H. AVET-LOISEAU,8 W. I. BLAU,9 
T. FACON,10 N. GUTIERREZ,11 J. L. HAROUSSEAU,3 
B. VAN DER HOLT,12 J. J. LAHUERTA,13 
H. LOKHORST,14 G. MARIT,15 M. L. MARTIN,16 
G. MARZOCCHI,1 A. PALUMBO,17 F. PATRIARCA,18 
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Rotterdam, Netherlands; 3Hematology, CHU-Nantes, Nantes, 
France; 4Hospital Clinic de Barcelona, Hematology, Spain; 
5Internal Medicine V, University of Heidelberg, Heidelberg, 
Germany; 6Hematology, Hospital Universitario de Salamanca, 
Salamanca, Spain; 7Hopital Purpan, Toulouse, France; 
8Hematology, CHU de Nantes, Nantes, France; 9Charite, 
CBF, Berlin, Germany; 10Service des Maladies du Sang, 
Hopital Claude Huriez, Lille, France; 11Hospital Universitario, 
Salamanca, Spain; 12Department of Hematology, Erasmus 
Medical Center, Rotterdam, Netherlands; 13Hematology, 
Hospital Universaitario 12 de Octubre, Madrid, Spain; 
14Hematology, UMC Utrecht, Utrecht, Netherlands; 15CHU 
Bordeaux, Hematology, Pessac, France; 16Hospital 12 de 
Octubre de madrid, Madrid, Spain; 17University of Torino, 
AOU S.Giovanni Battista, Division of Hematology, Torino, 
Italy; 18Hematology, DRMM, University of Udine, Udine, 
Italy; 19Hematology, University La Sapienza, Roma, Italy; 
20Hematology, Hospital Clinic de Barcelona, Barcelona, Spain; 
21Asklepios Klinik Altona, Hamburg, Germany; 22Department 
of Hematology and Oncological Sciences "L. e A. Seragnoli", 
University of Bologna, Bologna, Italy

We performed an analysis of 1610 newly diagnosed multiple 
myeloma (MM) patients enrolled in four phase 3 studies com-
paring up-front bortezomib-based (B-) vs non bortezomib-
based (NB-) single or double autotransplantation [ASCT(s)]. 
All patients had available data on the presence or absence of 
del(13q), t(4;14) and/or del(17p). In comparison with NB-
ASCT(s), B-ASCT(s) signifi cantly improved PFS in the over-
all population (HR: 0.76), a benefi t retained across low risk 
(HR: 0.79) and high risk (HR: 0.58) subgroups. A trend for 
improved OS (HR: 0.85) was also seen with B-ASCT(s). In 
a stratifi ed multivariate analysis, independent variables associ-
ated with extended PFS and OS in the overall population in-
cluded B-ASCT(s) (HR: 0.74 and 0.79), achievement of CR 
(HR: 0.46 and 0.44) and double ASCT (HR: 0.44 and 0.31). 
Th ese variables were independent predictors for prolonged 
PFS and OS also in patients with t(4;14) and/or del(17p). 
Patients who carried both these abnormalities had the poorest 
prognosis and in a multivariate analysis were likely to ben-
efi t only from double ASCT (HR: 0.13 for PFS and 0.28 for 
OS). In conclusion, B-ASCT(s) signifi cantly improved PFS 
in comparison with NB-ASCT(s), but did not overcome the 
adverse prognosis related to the presence of t(4;14) and/or 
del(17p). More mature data are needed before defi nite con-
clusions on the impact of B-ASCT(s) on OS can be drawn. 
Apparent PFS and OS benefi ts observed with incorporation 
of novel agents into double ASCT in the subgroup of patients 
with t(4;14) and/or del(17p) need to be confi rmed in pro-
spective randomized studies.
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P-242
MM-003 Trial: POM + Low-dose DEX Extends 
OS and PFS vs. High-dose DEX in Patients 
Double-refractory to LEN and BORT
P. MOREAU,1 M. A. DIMOPOULOS,2 K. C. WEISEL,3 
M. Q. LACY,4 K. W. SONG,5 M. DELFORGE,6 
L. KARLIN,7 H. GOLDSCHMIDT,8 A. BANOS,9 
A. ORIOL,10 A. ALEGRE,11 C. CHEN,12 M. CAVO,13 
L. GARDERET,14 V. IVANOVA,15 
J. MARTINEZ-LOPEZ,16 X. YU,17 L. STERNAS,17 
C. JACQUES,17 M. ZAKI,17 J. F. SAN MIGUEL18 
1Department of Hematology, University Hospital of Nantes, 
France; 2Alexandra Hospital, Greece; 3Hematology & 
Oncology, Department of Medicine, University Hospital 
Tuebingen, Germany; 4Division of Hematology, Mayo Clinic, 
United States; 5Vancouver General Hospital, Canada; 
6Department of Hematology, University Hospital Leuven, 
Belgium; 7Centre Hospitalier Lyon Sud/Hospices Civils de 
Lyon, France; 8Universitatsklinikum Heidelberg, Germany; 
9Hematology, Centre Hospitalier de la Cote Basque, France; 
10Institut Catala d'Oncologia, HGTiP, Spain; 11Hospital 
Universitario La Princesa, Spain; 12Princess Margaret Hospital, 
Canada; 13Bologna University School of Medicine, Institute 
of Hematology and Medical Oncology, Italy; 14Hopital Saint 
Antoine, France; 15GUZ Moscow City Clinical Hospital 
S.P.Botkin, Russia; 16Hospital Universitario 12 de Octubre, 
Spain; 17Celgene Corporation, United States; 18Hematology, 
Hospital Universitario de Salamanca, Spain

Background: Multiple myeloma (MM) patients (pts) refrac-
tory to both lenalidomide (LEN) and bortezomib (BORT) 
have a poor prognosis with short overall survival (OS). High-
dose dexamethasone (HiDEX) is a common salvage treatment 
(Tx). Pomalidomide (POM) has activity in relapsed/refrac-
tory MM pts with prior LEN and BORT. MM-003 com-
pared POM + low-dose dexamethasone (LoDEX) vs HiDEX 
in pts who failed LEN and BORT including those refractory 
to both.

Methods: Pts must have been refractory (progressive dis-
ease [PD] during or within 60 days) to their last prior Tx and 
failed LEN and BORT (alone or in combination) following 
≥2 consecutive cycles of each. Tx was described (Dimopoulos. 
ASH 2012). Progression-free survival (PFS) was the prima-
ry endpoint. Th is subanalysis examined results of LEN and 
BORT double-refractory pts (PD during or within 60 days of 
last LEN Tx and last BORT Tx).

Results: LEN and BORT double-refractory pts comprised 
73% (221/302) of the POM+LoDEX and 71% (108/153) of 
the HiDEX arm. With 4 mo median follow-up, PFS and OS 
were signifi cantly longer with POM+LoDEX vs HiDEX in 
pts refractory to both LEN and BORT (PFS 3.2 vs 1.7 mo, 
P<.001; OS not reached [NR] vs 7.4 mo, P=.003; Figure). 
Th ere was an OS benefi t despite 29% of HiDEX pts receiv-
ing POM after PD. Results were comparable to the overall 
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population (PFS 3.6 vs 1.8 mo, P<.001; OS NR vs 7.8 mo, 
P<.001). 

Conclusions: Similar to the overall MM-003 population, 
POM+LoDEX signifi cantly extended PFS and OS vs HiDEX 
in LEN and BORT double-refractory pts. POM+LoDEX 
should be considered a new option for these pts.
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P-243
Outcomes of Young Patients (50 Years or below) 
with Multiple Myeloma (MM)
P. KAPOOR,1 U. PAINULY,2 M. GERTZ,2 
A. DISPENZIERI,2 M. LACY,2 F. BUADI,2 D. DINGLI,2 
S. HAYMAN,2 S. RUSSELL,2 T. WITZIG,2 
S. ZELDENRUST,2 N. LEUNG,2 Y. LIN,2 
A. MCCURDY,2 P. GREIPP,2 R. KYLE,2 
S. V. RAJKUMAR,2 S. KUMAR2 
1Department of Internal Medicine and Division of Hematology, 
Mayo Clinic, United States; 2Department of Internal Medicine 
and Division of Hematology, Mayo Clinic, United States

Background: MM is infrequent in the young population. 
Th e median overall survival (OS) of patients 40 years of age 
or under, diagnosed prior to 1993 was reportedly 54 months 
at our institution. Both conventional therapy and stem cell 
transplantation (SCT) favorably impact survival of young 
MM patients. However, the impact of novel agents in this 
population is unclear. We studied outcomes of young patients 
presenting in the period coinciding with increased availability 
of novel agents. Methods: Records of 1538 MM patients di-
agnosed between 01/99 and 12/08 were reviewed. Th e demo-
graphics, characteristics and therapies in patients 50 years or 
below at diagnosis were analyzed. OS was determined using 
the Kaplan-Meier method. Results: Of 1538 newly diagnosed 

MM patients, 183 (12%) were 50 years or below. Median 
follow-up of these 183 patients was 102 months. Table 1 
outlines the disease and patient characteristics. Between 1-16 
(median 3) regimens were used. 89% underwent SCT with 
22 patients undergoing allo-SCT. Bortezomib (52%),lenalid-
omide (62%), thalidomide (58%) & pomalidomide (13%) 
were used in front-line and/or relapsed setting. Median OS 
was 95 months (95% CI; 81,117). Th e estimated median OS 
of patients in Mayo standard-risk category was 147 months vs. 
57 months for intermediate plus high-risk categories (p=0.03)
(Figure). Conclusion: Young MM patients diagnosed in the 
novel-agent era have a signifi cantly improved OS compared 
to the historical control of similar age group. Young patients 
with high-risk features have worse outcomes compared to the 
standard risk patients.
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P-244
Melphalan and Prednisolone Therapy 
Compared with Melphalan and Prednisolone 
plus Thalidomide in Real Life Patients.
J. LUND,1 K. UTTERVALL,1 J. LIWING,1 
E. HOLMBERG,2 J. ASCHAN,3 H. NAHI1 
1Division of Hematology, Department of Medicine, Karolinska 
Institute, Huddinge, Stockholm, Sweden; 2Department of 
Oncology, Institute of Clinical Sciences, Sahlgrenska Academy 
at University of Gothenburg, Sweden; 3Janssen-Cilag AB, 
Sollentuna, Sweden

Combination of melphalan and prednisolone (MP) was 
standard treatment of multiple myeloma (MM) for decades. 
Since the introduction of novel agents the clinical outcome 
in MM has improved. Several prospective studies with tha-
lidomide, the fi rst novel agent, combined with MP, (MPT) 
compared to MP have been performed, most of them show-
ing MPT gives a better response rate and median overall sur-
vival (OS) than MP. Aims: To look upon a real life population 
and see if addition of thalidomide gained real life patients. 
In a material of 1642 patients with symptomatic MM col-
lected from 14 Swedish sites from earliest January 2000, until 
latest June 2012 we collected all patients treated in fi rst and 
second line of therapy with MP (n=600 and 213) and MPT 
(n=170 and 66). Patients were evaluated for OS. Multivari-
ate Cox model analysis was made to adjust for Ig-class, age, 
hypercalcemia haemoglobin and albumin levels at time for 
MM-diagnose. OS in the MP group after 1st line of therapy 
was 27 months and in the MPT group 50 months (95% con-
fi dence interval 24-30 and 44-84 months respectively). Th e 
relative risk for death in the MPT group vs the MP group was 
0.61 (95% confi dence interval 0.45-0.84) after adjusting for 
other prognostic markers. After 2nd line of therapy OS in the 
MP group was 22 months and in the MPT group 35 months 
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(95% confi dence interval 18-25 and 29-not reached). Rela-
tive risk for death after MPT vs MP was 0.55 (0.38-0.83), 
p<0.01). Treating with MPT gave a signifi cantly better overall 
survival after both 1st and 2nd line of therapy compared to 
treatment with MP only.
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P-245
Discordance between M-protein and Serum 
Free Light Chain Ratio in Patients with Multiple 
Myeloma
Y. B. YU,1 Y. YUAN-BIN,1 W. KUNG-CHING,1 
L. CHUN-YU,1 H. LIANG-TSAI,1 G. JYH-PYNG,1 
T. CHENG-HWAI1 
1Division of Hematology and Oncology, Taipei Veterans 
General Hospital, Taiwan

Introduction: Serum free light chain (sFLC) assay has been 
widely applied for response evaluation in patients with mul-
tiple myeloma (MM). However, the incidence and clinical 
signifi cance of discordance between quantitative M-protein 
level and sFLC ratio remains unclear. Methods: From Janu-
ary 2009 to December 2011, we enrolled consecutive patients 
diagnosed with IgG or IgA MM at Taipei Veterans General 
Hospital. All paired data of M-protein and sFLC ratios were 
collected. Bone marrow examinations and serum immunofi x-
ation electrophoresis were used as benchmarks to determine 
the disease status and the false negativity of these two assays. 
Follow-up was continued until December 31, 2012. Results: 
267 serial samples from 45 IgG or IgA MM patients were 
studied to explore the discordance between M-protein and 

sFLC ratio. Discordance was noted in 57 (21.3%) samples 
from 20 (44.4%) patients. Among them, sFLC assays were 
falsely negative in 10 patients and falsely positive in 1 patient. 
Th e discordance is not related to immunoglobulin subtypes. 
After a median follow-up of 23.0 months (range 0.6-45.7 
months), the survival outcomes were not diff erent in patients 
with concordant or discordant assay results (P = .271). Con-
clusion: Discordance between M-protein and sFLC ratio is 
common in MM patients. Th e signifi cance of discordant as-
says is individualized and should be carefully interpreted with 
serial follow-ups. Prospective studies are required to deter-
mine the temporal relationship between sFLC ratio normal-
ization and paraprotein clearance.
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P-246
Asymptomatic Relapse
S. A. GIRALT
Adult BMT Service, Memorial Sloan Kettering Cancer Center, 
United States

Asymptomatic Relapse After Stem Cell Transplantation Is 
there a way to manage rationally? Sergio Giralt, MD Th e pat-
terns of myeloma relapse have changed signifi cantly over the 
last 20 years. Prior to the advent of bortezomib and thalido-
mide Alegra et al. patients relapsing after an autologous stem 
cell transplant (SCT) fell into one of four categories: a) Insidi-
ous (18%) characterized by asymptomatic elevations of the 
paraprotein peak. b) Classic (66%) monoclonal component 
along with clinical symptoms. c) Plasmacytomas (14%). d) 
Plasmacytic leukemia (2%). Similar results were seen by Len-
hoff  et al., except the insidious form accounted for 31% of 
relapses, the classical form accounted for 51% of relapses. As 
with the Alegre study patients relapsing with an insidious or 
classical form of disease were likely to respond well to conven-
tional salvage therapy. In contrast, relapse with multiple symp-
toms, transformed disease or a short duration of fi rst response 
implied bad prognosis. In both of these series most patients 
were not receiving maintenance therapy. In contrast, Zamarin 
et al reported that in the context of maintenance therapy 85% 
of patients presented without symptoms, although occult 
skeletal lesions were found in 40% of asymptomatic patients 
tested following serological progression. Th us in the context 
of maintenance therapy associated with more frequent disease 
assessment the incidence of asymptomatic relapse is increas-
ing, the natural history of these patients as well as the optimal 
evaluation needs to be determined to guide therapy rationally.
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P-247
Factors In  uencing the Outcome of ASCT in 17-
year Cohort of 338 Patients in a Single Centre
P. M. MACIOCIA,1 N. COUNSELL,2 A. BIRD,3 
L. PERCY,3 S. MOORE,3 N. RABIN,3 M. 
RODRIGUEZ-JUSTO,4 S. D'SA,3 K. YONG3 
1Department of Haematology, University College Hospital 
London, United Kingdom; 2Cancer Research United Kingdom 
& UCL Cancer Trials Centre, University College London, United 
Kingdom; 3Department of Haematology, University College 
Hospital London, United Kingdom; 4Department of Pathology, 
University College Hospital London, United Kingdom

Th e role and timing of ASCT are being examined as new 
regimens induce deep responses in most patients. Patients re-
ceived upfront ASCT (1993-2010), details in Table 1. 26.5% 
received novel agents (the rest had VAD-based regimens). 
26.9% were in >=VGPR pre-ASCT. TRM at 100 days was 
3.3%, and 49.1% attained >=VGPR at 3 months. Median 
follow up was 6.1yrs, PFS 2.0yrs and OS 5.8yrs; 266 pa-
tients have relapsed, 169 have died. ISS stage 1, female gen-
der, use of maintenance/consolidation and disease response 
(>=VGPR pre- and 3 months post-ASCT) predicted longer 
PFS (p’s<0.05). Timing of relapse was the most important 
predictor of survival (median OS 1.6yrs if relapse within 12 
months vs 7.2 if not, p<0.001, Fig 1). Reduced OS was also 
associated with male gender, advanced ISS, non-IgG isotype, 
CD56-negativity, and age at ASCT (p’s<0.05). Adverse cy-
togenetics was associated with both reduced PFS and OS 
(p’s=0.01). Median post-relapse survival (PRS) was 2.6yrs; 
IgG isotype, CD56-positivity, later year of, and younger age 
at ASCT, and longer TTP from ASCT predicted longer PRS. 
Maintenance/consolidation did not reduce PRS. Use of novel 
agents pre-ASCT did not infl uence PFS or OS, but treatment 
with bortezomib (n = 99) at 1st relapse predicted longer PRS 
(p<0.001) and OS (p=0.02). Optimisation of post-ASCT 
strategies and choice of agent at relapse may be as important 
determinants of outcome as disease response pre-ASCT. Th e 
striking infl uence of early (within 12 months) relapse identi-
fi es a group of patients for whom new strategies are urgently 
required.
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Results from Real Life: Lenalidomide & 
Dexamethasone in Relapsed or Refractory 
Multiple Myeloma Outside Clinical Trials
C. GERALDES,1 M. PEREIRA,1 E. MAGALHAES,1 
M. GOMES,1 R. AFONSO,1 I. SOUSA,1 A. TEIXEIRA1 
1Centro Hospitalar e Universitario de Coimbra, Portugal

Introduction: Clinical trials evaluating the combination of 
lenalidomide with dexamethasone (LenDex) in relapsed or 
refractory multiple myeloma (rMM) included patients (pts) 
with up to 3 previous lines of treatment. Data on its effi  cacy 
in pts with a greater number of lines is scant. Aims and Meth-
ods: To evaluate the effi  cacy and safety of LenDex in highly 
treated rMM, we studied all pts treated in our Center (Len: 
5-25 mg id, D1-21 of 28; Dex: 40 mg qw; until progression 
or autologous stem cell transplant, ASCT), over a 4.5 year 
period. IMWG response criteria and CTCAE 4.0 toxicity cri-
teria were used. Results: 31 pts(17 male), median age of 62 
y(41-78); 22 IgG, 6 IgA, 3 light-chain (2 kappa); 10 with ISS-
3 at diagnosis and 13 ISS-2. Median time from diagnosis to 
LenDex of 45(3-144) months(m); median of 4(1-10) previous 
lines: 74% with bortezomib, 65% thalidomide, 54% ASCT, 
35% radiotherapy. FISH cytogenetics at diagnosis were avail-
able in 6 pts: 3 normal, one del(17p), one del(13q) and one 
t(4;14). Effi  cacy and safety: 353 cycles of LenDex were evalu-
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ated. Th e overall response rate was 65% (48% VGPR or bet-
ter; 19% progressed under LenDex); median progression-free 
survival (PFS) was 24.8 m. Toxicity was mainly hematologic, 
with grade 3/4 neutropenia in 35% and grade 3/4 infections 
in 25% of pts; grade 1/2 peripheral neuropathy in 9%, 2 cases 
of thromboembolism and a case of prostate cancer. Discus-
sion: In an unselected cohort of highly treated rMM pts, 
LenDex induced responses in 65%, with a PFS of 25 months, 
and acceptable toxicity, on par with MM009/010 trial results.
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Hevylite Assay - Sensitive Measurement 
in MGUS, Multiple Myeloma (MM) and 
Waldenstroms Macroglobulinemia Patients (pts)
F. GAISER,1 M. KLEBER,2 G. IHORST,3 C. GREIL,2 
U. BECHERER,4 B. KOCH,4 E. BISSE,4 
M. ENGELHARDT2 
1Department of Hematology and Oncology/Central Laboratory, 
University of Freiburg Medical Center, Germany; 2Department 
of Hematology and Oncology, University of Freiburg Medical 
Center, Germany; 3Clinical Trials Unit, University of Freiburg 
Medical Center, Germany; 4Central Laboratory, University of 
Freiburg Medical Center, Germany

Indroduction: A novel polyclonal immunoassay specifi c for 
the diff erent light chain types of intact immunoglobulins (Ig; 
HLC) and the serum free light chain (FLC) test enable mea-
surement of changes in the production of clone specifi c Ig and 
of the non-involved polyclonal Ig of the same isotype. Meth-
ods: We investigated the new HLC compared to the capillary 
zone electrophoresis (CZE), total Ig and FLC. Serum FLC 
and HLC (IgGκ/IgGλ, IgAκ/IgAλ) measurements were 
performed using polyclonal antisera assays (FreeliteTM and 
HevyliteTM, Binding Site, Birmingham, UK). Sera samples 
were measured for total IgG, A, M and total protein (TP) by 
cobas 8000 Roche, for γ-Globulin (EGG) and M-spike with 
SEBIA capillaries. In addition, sFLC- and HLC-ratios were 
calculated. Results: We assessed 146 consecutive MM pts with 
abnormal M-spike via CZE: 57 IgGκ-MM, 24 IgGλ-MM, 
8 IgAκ-MM, 7 IgAλ-MM, 5 SMM, 5 LC-MM, 28 MGUS 
and 12 IgM Waldenstroms macroglobulinemia (WM). Th e 
comparison of involved HLC and isotype matched FLC re-
vealed a high correlation (Table 1A). When IgG- and IgA-
MM patients were analyzed separately a high degree of cor-
relation existed between involved HLC and total involved Ig, 
TP, M-spike and EGG (Table 1B). Conclusions: Very sensi-
tive detection of IgG-,A-,M-κ and λ bands with Hevylite 
antibodies is feasible and correlation with various MM pa-
rameters apparent. Th e Hevylite-test is of clinical value and 
should be used as additional indispensable technique to the 
M-spike, particularly in MM pts in remission and WM in 

which the M-spike is low and more challenging to quantify.
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Car  lzomib, Pomalidomide and Dexamethasone 
(CPomd) for Relapsed/Refractory Multiple 
Myeloma (RRMM): A Phase I/II Trial
E. STADTMAUER,1 J. SHAH,2 R. ABONOUR,3 
A. COHEN,4 W. BENSINGER,5 C. GASPARETTO,6 
J. KAUFMAN,7 S. LENTZSCH,8 B. WEISS,9 
R. ORLOWSKI,2 E. KIM,10 M. MCKINLEY,10 
B. G. M. DURIE11 
1Abramson Cancer Center, University of Pennsylvania, United 
States; 2MD Anderson Cancer Center, United States; 3Indiana 
University Simon Cancer Center, United States; 4Fox Chase 
Cancer Center, United States; 5Fred Hutchinson Cancer 
Research Center, United States; 6Duke University Medical 
Center, United States; 7Winship Cancer Institute of Emory 
University, United States; 8Columbia University Herbert Irving 
Comprehensive Cancer Center, United States; 9Abramson 
Cancer Center, University of Pennsylvania, United States; 
10Academic Myeloma Consortium (AMyC),CORE Science 
Solutions, United States; 11Cedars Sinai Samuel Oschin 
Cancer Center

Background: We report the results of the fi rst phase I/II 
trial of CPomd in pts with RRMM. Methods: Th e primary 
objective was to determine maximum tolerated dose (MTD) 
of CPomd. Secondary objectives included overall response 
rate and progression free survival (PFS). All patients were re-
fractory to prior lenalidomide and RR to most recent therapy. 
Results: MTD was established as C 20/27mg/m2, Pom 4mg, 
d 40mg. At this dose, 1 of 6 pts experienced a DLT of fe-
brile neutropenia (FN). At dose level 2 (C 20/36mg/m2, Pom 
4mg, d 40mg), 2 of 6 patients experienced DLTs (grade 4 
thrombocytopenia(plt) and grade 3 rash). Median number of 
prior regimens was 6. Drug related AE’s occurring in >20% 
of pts included fatigue, anemia, plt, neutropenia, diarrhea, 
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dyspnea, skin rash/pruritis, elevated creatinine, and hypocal-
cemia. Th ere was a low incidence of FN (2) and no grade 3/4 
peripheral neuropathy. Notable SAEs were Grade 3 pneumo-
nia (3), pulmonary embolism (1), and congestive heart failure 
(1). Response is listed in Table 1. Th e 6 month PFS was 71% 
(95% Cl: 56.8-88.9%); overall survival at 12 months is 90% 
(95% Cl: 80.2-100%). Conclusions: CPomd is well tolerated 
and achieves a high response rate in a heavily pre-treated pop-
ulation with limited grade 3/4 toxicities. Th e combination has 
encouraging preserved response rate and survival independent 
of FISH/cytogenetics. Enrollment is ongoing in an 82 patient 
phase II trial. Acknowledgements: Onyx Pharmaceuticals, 
Inc. and Celgene Corporation.

355

P-251
Time to Engraftment Following High-dose 
Mel and ASCT in Pts Receiving IMID and/or 
Bortezomib during Induction Therapy
J. P. LAUBACH,1 F. CAMPIGOTTO,2 J. DING,3 
L. LANGDON-EMBRY,4 R. SCHLOSSMAN,4 
I. GHOBRIAL,4 N. MUNSHI,4 K. ANDERSON,4 
P. RICHARDSON,4 E. WELLER2 
1Medical Oncology, Dana Farbar Cancer Institute, United 
States; 2Biostatistics & Computational Biology, Dana-Farber 
Cancer Institute, United States; 3Harvard University, United 
States; 4Medical Oncology, Dana Farbar Cancer Institute, 
United States

A stem cell (SC) dose of 4-6 million cells/kg or greater is 
recommended following high-dose melphalan (mel). Th is 
study assessed factors that infl uence SC engraftment in pa-
tients (pts) receiving IMIDS and/or proteasome inhibitor in 
induction. All pts (n=454) who underwent ASCT at our cen-
ter between 2007 and 2011 were included in the analysis. Th e 
impact of age at diagnosis, gender, number of SCs collected 
and infused, and use of induction lenalidomide (len) on time 
to engraftment (TTE) of neutrophils (>=500 for 3 consecu-
tive days) and platelets (plts) (>=20k and 50k for 3 consecu-
tive days) was evaluated. Th e KM method and univariate and 
multivariable Cox models were used. Among 454 pts, 56% 
were male, median age at diagnosis was 57 (range 40-73), and 
98% received an IMID and/or bortezomib during induction. 
Median TTE for neutrophil, plt>=20, and plt>=50 was 12 
(IQ range 11-12), 19 (IQ range 14-23), and 21(IQ range 
16-26) days, respectively. TTE for neutrophils and plts>50k 
was signifi cantly faster for pts with >=4 million SCs/kg in-
fused (hazard ratio [HR]= 1.5,95% CI [1.1-2.0], HR=1.6, 
95% CI[1.2,2.2], respectively) after adjusting for other vari-
ables. TTE for neutrophils and plts>20k was signifi cantly 
faster for females (HR= 1.3,95% CI [1.1-1.6], HR=1.2, 95% 
CI[1.0,1.5], respectively) after adjusting for other variables. 

No diff erences were detected by len treatment (p>0.05). Th us, 
number of SCs infused and gender were predictive of TTE in 
pts treated with IMIDs and bortezomib in induction. Th ese 
data support infusion of at least 4-6 million SCs/kg following 
high-dose mel.
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Hevylite Assay Resolves Discordant Results 
between Serum Protein Electrophoresis and 
Serum Free Light Chain Assay
J. ITOH,1,3 S. ITOH,2 K. SHIMIZU3 
1Department of Clinical Laboratory Nagoya City Midori 
General Hospital, Japan; 2Department of Marketing, Medical 
& Biological Laboratories, Japan; 3Department of Multimodal 
Therapy for Multiple Myeloma, Aichi Gakuin University School 
of Dentistry, Japan

Introduction: Serum free light chain (sFLC) assay is a useful 
tool to diagnose a clonal plasma cell proliferation that only 
produces an oligoclonal band. However, in some patients 
with symptomatic multiple myeloma, the sFLC assay shows 
a normal kappa/lambda ratio in spite of apparent M-spike in 
the serum protein electrophoresis (SPE). To explain such a 
discordancy, the existence of a malignant clone that produces 
light chain in exactly 1:1 ratio to the heavy chain has been 
presumed.

Recently, Hevylite assay was introduced to diagnose clonal-
ity of heavy as well as light chain of serum immunoglobulins. 
We have applied the Hevylite assay to a patient who has nor-
mal kappa/lambda ratio by sFLC assay in spite of the presence 
of M-spike in the SPE.

Patient and Methods: Th e patient is an 86 year-old female 
with D/S stage IIIA IgG kappa myeloma diagnosed in No-
vember 1999. Until now, the patient was treated with MP, 
thalidomide, and bortezomib. During the last 1 year period 
the patient kept having a measurable disease with an M-spike 
in the SPE under the treatment with daily thalidomide plus 
biweekly bortezomib. However, her kappa/lambda ratio by 
sFLC assay remained normal. 

Results: We applied a recently introduced Hevylite assay to 
the sera of this patient and found her IgG kappa/IgG lambda 
ratio kept abnormal in spite of normal kappa/lambda ratio by 
sFLC assay while SPE kept showing an M-spike. In addition, 
the Hevylite assay can diff erentiate a polyclonal increase in 
serum IgG levels.
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P-253
Randomized Phase II Trial Comparing 
Continuous Lenalidomide and Dexamethasone 
(cLd) to ASCT in First Line MM Therapy
H. HASSOUN,1 H. LANDAU,1 N. LENDVAI,1 
A. LESOKHIN,1 D. CHUNG,1 T. KEWALRAMANI,1 
J. WELTZ,1 D. CHIMENTO,1 S. DEVLIN,1 S. GIRALT,1 
R. COMENZO1 
1Department of Medicine and Department of Biostatistics, 
Memorial Sloan-Kettering CancerCenter, Weill Cornell Medical 
College, New York, NY; and Department of Medicine, New 
England Medical Center, Boston MA.

Background: Th e importance of ASCT in fi rst line treat-
ment of MM is currently being questionedin the era of novel 
agents. Th e controversy led us to design a phase II trial com-
paring cLdto ASCT in patients(pts) responding toinduction 
Ld. Methods: symptomatic MM pts without need of aggres-
sive therapy (e. g. acute renal failure or symptomatic bone 
disease) received induction withL 25 mg PO days 1-21 and d 
40 mg PO weekly (28d cycle) x4 cycles. Pts with POD during 
induction, or SD after 4 cycles came off  study. All others were 
randomized to cLd(d stopped at 1 year) v/s ASCT followed 
by L maintenance. Results: 43 pts initiated Ld. ORR to in-
duction was 78% [6 CR (14%), 1 uCR (2%), 1 nCR (2%), 
5VGPR (12%), 21PR (48%), 3 SD (7%), 2POD (5%), 4 not 
evaluabledue to toxicity or other (9%)]. 9pts were removed 
prior to randomization, all achieving>PR (1 CR, 5VGPR, 2 
PR, 1 in treatment)with alternative induction and proceed-
ing to ASCT. 34ptswere randomized, 18 to cLd and 16 to 
ASCT.Stratifi cation was based on prognostic risk taking into 
account ISS and cytogenetics. At 1 year from start of treat-
ment, improved response by at least 1 level occurred in 19% 
and 23%, on cLd and ASCT arms, respectively (n=26). POD 
occurred in 2 and 3 ptson cLd and ASCT arms, respectively. 
Median PFS has not been reached in either arm (median fol-
low up 20.2 mo for patients without POD).Conclusions: Th is 
interim analysis suggests thatin transplantation-eligible pa-
tients responsive to Ld, cLdand ASCT result in similar PFS. 
Th is response adapted approach appears safe and the trial is 
ongoing. 
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Clinical Features and Outcomes of Patients 
without Monoclonal Plasmacytosis of Bone 
Marrow Who were Classi  ed to Symptomatic 
Myeloma by WHO Criteria
Y. PARK,1 J. H. MOON,2 H. J. KANG,3 S. J. KIM,4 
J. S. KIM,5 H. S. EOM,6 C. K. MIN,7 
J. J. LEE,8 J. H. LEE,9 K. KIM4 
1Department of Internal Medicine, Korea University School 
of Medicine, Seoul; 2Department of Hematology-Oncology, 
Kyungpook National University Hospital, Kyungpook National 
University, Daegu; 3Division of Hematology/Oncology, 
Department of Internal Medicine, Korea Cancer Center 
Hospital, Korea institute of Radiological and Medical Sciences, 
Seoul; 4Department of Medicine, Samsung Medical Center, 
Sungkyunkwan University School of Medicine, Seoul; 5Division 
of Hematology, Department of Internal Medicine, Yonsei 
University College of Medicine, Seoul; 6Hematology-Oncology 
Clinic, National Cancer Center, Goyang; 7Department of 
Internal Medicine, St. Mary’s Hospital, The Catholic University 
of Korea, Seoul; 8Department of Hematolog-Oncology, 
Chonnam National University Hwasun Hospital, Hwasun; 
9Department of Internal Medicine, Gachon University Gil 
Hospital, Incheon

By IMWG criteria, symptomatic patientswith monoclonal 
gammopathy, plasmacytoma, and no clonal bone marrow 
plasmacytosis could not be to any category of monoclonal 
gammopathy because IWMG criteria require at least 10% 
of clonal BMplasmacytosis for diagnosis of symptomatic 
myeloma. To identify clinical features and outcome in these 
patients, the Korea Multiple Myeloma Working Party per-
formed multicenter retrospective analysis.From Jan 1998 to 
Dec 2012, 47 Patients who met all following criteria were 
enrolled from KMWG web-based registry: presence of 1) 
monoclonal protein,2)plasmacytoma,3) end-organ damage, 
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and 4) no clonal BM plasmacytosis.Th e median age was 56. 
Nine(19%) patients showed history of previous solitary plas-
macytoma. Th irty fi ve (74%) patients complained bone pain 
andthirty nine (78%) patients showed osteolytic bone lesion 
at diagnosis.Among 45 treated patients, 17(36%) patients 
received autologous stem cell transplantation (ASCT).Th e 
median overall survival (OS) was 97.9 months (95% confi -
dence interval: 60.0-135.7 months). Serum LDH level, cyto-
genetics, International Staging System, and ASCT were sig-
nifi cantly associated with OS in univariate analysis (p=0.021, 
p=0.072, p=0.016, and, p=0.014, respectively). However, 
multivariate analysis demonstratedno signifi cant factor in this 
cohort. In conclusion, symptomatic patients with monoclo-
nal gammopathy, plasmacytoma, and no clonal BM plasma-
cytosis showed fairly long survival by anti-myeloma treatment 
andare considered to show distinctive clinical features among 
monoclonal gammopathies.
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P-255
Heavy/Light Chain (HLC) Analysis Provides a 
Sensitive Method of Quantifying Monoclonal 
IgA Proteins That are Dif  cult to Measure by 
Electrophoresis
L. ADIE,1 H. SHARROD,1 P. YOUNG,1 R. HUGHES,1 
S. HARDING,1 E. JENNER 1 
1Binding Site Group Ltd, Birmingham, United Kingdom, 

Introduction
Accurate quantifi cation of IgA monoclonal immunoglobu-

lins (M-Ig) due to co-migration with other serum proteins is 
diffi  cult andcan impact the assessment of patient responses. 
Total IgA (tIgA)may be usedhowever it does not distinguish 
between monoclonal and polyclonal IgA.Here we assessnewly 
developed immunoassays measuring IgAκ/IgAλ(HLC, and 
their ratios (HLCr))to identify and quantify M-Ig in IgA MM 
and MGUS patients.

Methods
IgA HLCr was measured retrospectively in 220 patients 

(210 MM, 10 MGUS) at presentation.HLCr was considered 
abnormal if they were outside the published normal range 

(NR 0.8-2.04). Results were compared to historic SPEP and 
tIgA.

Results
220/220 patients had an abnormal HLCr at presentation 

(IgAκ median 409.26 (2.33-7353), IgAλ median 0.01 
(0.0025-0.795).209/220 patients were positive by SPEP, how-
ever in 87/209 patients the M-Ig migrated in the β-region 
making quantifi cation of M-Ig problematic. Finally 11/220 
patients (7 MM, 4 MGUS) SPEP was negative (n=5) or not 
quantifi able (n=6). In 23/220 patients,tIgA concentrations 
were within the normal range, including 4 patients where SPE 
was negative. 

Discussion
Co-migration of M-IgA with other serum proteins makes 

accurate quantifi cation diffi  cult, which during the course of 
a patient’s disease can make response assessments inaccu-
rate. Furthermore, in patients with <10g/L M-Ig the errors 
of quantitation are signifi cant (>30%). IgA HLC analysis 
provides an alternative, sensitive method of identifying and 
quantifying M-Ig in patients irrespective of co-migration.
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P-256
Comparison of the Polyclonal Antibody Based 
Freelite and Monoclonal Antibody Based N 
Latex Assays in Screening for Patients with 
Monoclonal Gammopathies
D. SUTTON,1 L. ADIE,2 A. SEETHARAM,1 
A. MACWHANNELL,1 A. JACOB,1 S. HONDA,1 
S. BASU1 
1The Royal Wolverhampton Hospitals NHS Trust, 
Wolverhampton, United Kingdom; 2The Binding Site Group 
Ltd, United Kingdom

Introduction: IMWG guidelines recommend SPEP and 
free light chain (FLC) measurements using polyclonal an-
tibody based assays (Freelite) for screening for monoclonal 
gammopathies (MG). Recently a monoclonal antibody based 
assay (nlatex) has been developed. Here we compare the sensi-
tivityof both assays for screening MG patients.

Methods: Serum from 390 patients (M/F:168/222, median 
age 65(19-100) sent for standard hematological investigation 
(SPEP+Freelite; Binding Site, UK). Samples were also anal-
ysed with the nlatex assay.

Results:279/390 patients were normal by all assays and 
in 102 patients MG was identifi ed using standard methods. 
36/102 patients (11 MM, 19 MGUS, 2 CLL, 2 lymphoma, 
1 cryoglobulinemia, 1 plasmacytoma) were positive by both 
assays, in addition an abnormal Freelite ratio identifi ed 3 MM 
patients (2 IgGκ, 1 IgAκ), 4 patients with hematological 
malignancies (2 WM, 1 CLL, 1 lymphoma) and 12 MGUS 
patients (8 IgG, 1 IgA, 2 IgM, 1 FLC). By contrastnlatex assay 
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did not identify any additional symptomatic patients and was 
abnormal in 4 MGUS (2 IgG, 1IgA, 1 IgM) patients missed 
by Freelite. FurthermoreiFLCmeasured by Freelite was greater 
than nlatex in 11 MM patients and enabled monitoring of 
2/11 MM patients that nlatex was not able to monitor.

Conclusion:Studies have shown that SPEP and Freeliteis a 
sensitive algorithm for identifying MG. In this study a novel 
assay for the identifi cation of FLC’s has poorer sensitivity 
than Freelite for both symptomatic and MGUS patients and 
further work is required to establish its utility in clinical prac-
tice.

361

Section D: Preclinical Strudies and 
New Drugs

P-257
NS-018 Suppresses Myeloma Cell Proliferation 
and Osteolysis by Inhibiting JAK2 and Src 
Signaling.
A. KODAMA,1 K. KURAMOTO,1 J. HOMAN,1 
Y. NAKAYA,1 T. NIWA,1 T. HORIO,1 T. KITAMURA,2 
H. NAITO1 
1Nippon Shinyaku Co. Ltd, Japan; 2Division of Cellular Therapy, 
The Institute of Medical Science, The University of Tokyo, 
Tokyo, Japan

Autocrine and paracrine secretion of cytokines such as IL-6 
and RANK ligand (RANKL) by myeloma cells and bone mar-
row stromal cells is believed to be involved in the pathology 
of multiple myeloma (MM). IL-6 is a major cytokine which 
supports the proliferation and survival of MM cells. JAK and 
STAT are important downstream molecules in the IL-6 sig-
naling pathway, whereas RANKL promotes the diff erentia-
tion of precursor cells into osteoclasts and thus induces oste-
olysis, which may lead to bone lesions, a major complication 
of MM. Src mediates signaling by the RANKL receptor and 
plays an important role in osteoclast formation. NS-018 is 
a potent dual JAK2 and Src kinase inhibitor under clinical 
development for myelofi brosis. NS-018 inhibits JAK2 and 
Src with IC50 <10 nM in in vitro kinase assays. A docking 
study of NS-018 into an X-ray crystallographic structure of 
Src kinase revealed that its mode of binding to JAK2 and Src 
kinases is very similar. In the present study, NS-018 inhibited 
IL-6-induced phosphorylation of STAT3 and IL-6-induced 
proliferation of myeloma cell lines in a dose-dependent man-
ner. NS-018 suppressed RANKL-induced osteoclast forma-
tion in vitro through Src inhibition. Correspondingly, in a 
mouse model of intratibial transplantation of MM cells, 
NS-018 signifi cantly decreased the number of osteoclasts, re-
sulting in an increase in bone area (Figure). In conclusion, 
NS-018 inhibited IL-6-induced myeloma cell proliferation by 
blocking the JAK signaling pathway and suppressed osteoclast 
formation both in vitro and in vivo by blocking the Src signal-
ing pathway.
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P-258
Eradication of Clonogenic Myeloma Cells 
through ADCC by Defucosylated Anti-HM1.24 
Monoclonal Antibody with Lenalidomide
T. HARADA,1 S. OZAKI,2 A. ODA,1 M. IWASA,1 
S. FUJII,1 S. NAKAMURA,1 H. MIKI,3 K. KAGAWA,1 
M. ABE,1 H. SHIBATA,2 A. IKEGAME,4 D. TSUJI,5 
K. ITOH,5 M. RI,6 S. IIDA,6 Y. SHIOTSU,7 S. KAWAI,8 
H. YAMADA-OKABE,8 T. MATSUMOTO1 
1Department of Medicine and Bioregulatory Sciences, 
Graduate School of Medical Sciences, University of 
Tokushima, Japan; 2Department of Hematology, Tokushima 
Prefectural Central Hospital, Japan; 3Division of Transfusion 
Medicine, Tokushima University Hospital, Japan; 4Division of 
Medical Technology, Tokushima University Hospital, Japan; 
5Department of Medical Biotechnology, Graduate School of 
Pharmaceutical Sciences, University of Tokushima, Japan; 
6Department of Medical Oncology and Immunology, Nagoya 
City University Graduate School of Medical Sciences, Japan; 
7Research Division, Fuji Research Park, Kyowa Hakko Kirin 
Co., Ltd., Japan; 8Pharmaceutical Research Department, 
Chugai Pharmaceutical Co. Ltd., Japan

Multiple myeloma (MM) still remains incurable even in the 
era of novel agents. MM cancer stem cells have been postulat-
ed to be responsible for disease relapse; and a new treatment 
modality targeting clonogenic MM cells is urgently needed. 
Side population (SP) is considered to contain MM cancer 
stem cell-like cells. We demonstrated that a defucosylated 
humanized monoclonal anti-HM1.24 (YB-AHM) induced 
marked antibody-dependent cellular cytotoxicity (ADCC) 
against MM cells. Lenalidomide (Len) has drawn consider-
able attention to its augmentation of ADCC. In the present 
study, we therefore aimed to clarify the cytotoxic eff ects of 
YB-AHM with Len on clonogenic MM cells. HM1.24 was 
highly expressed on both SP and non-SP fractions in RPMI 
8226 cells. YB-AHM and Len in combination signifi cantly 
reduced the SP fraction of RPMI 8226 cells from 0.015% 
to 0.00182%. Th is combination treatment also inhibited 
the colony formation of RPMI 8226 cells [4±5 vs 62±2 
(mean±SD) colonies/well, p<0.01]. Notably, although SP 

fraction of MM cell lines and primary MM cells expressed 
pluripotency-associated transcription factors such as Sox2 and 
Nanog mRNA, these mRNA expression levels were decreased 
when treated with YB-AHM plus Len for 24 hours. Th ese re-
sults demonstrate that defucosylated anti-HM1.24 has a po-
tential to eradicate clonogenic myeloma cells in combination 
with Len, and suggest that this combination therapy might 
provide a novel therapeutic strategy targeting clonogenic 
drug-resistant MM cells.
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P-259
Multiple Myeloma Precursor Disease and 
Curcumin.
T. GOLOMBICK,1 T. DIAMOND,1 A. MANOHARAN,2 
R. RAMAKRISHNA2 
1Department of Endocrinology, St George Hospital, Australia; 
2University of Wollongong, Australia

Introduction: Serum free light chain (sFLC) analysis is a 
valuable tool when monitoring response to chemotherapy 
in patients with light chain-secreting monoclonal gam-
mopathies. Aim: We performed a randomised, double-blind 
placebo-controlled cross-over 4g study and an open-label 
8g extension study to assess the eff ect of curcumin on FLC 
response and bone turnover in MGUS and SMM patients. 
Methods: 36 patients were randomised into two groups ie 4g 
curcumin or 4g placebo and then crossed over. At comple-
tion, all patients were given the option of entering the open-
label, 8g extension study. Blood and urine were collected at 
specifi ed intervals for specifi c marker analysis. FLC analysis 
was performed by immunonephelometry. Group values are 
expressed as the mean + 1 SEM. Data from diff erent time 
intervals within groups was compared using paired student t-
test. Results: 25 patients completed the 4g arm and 18 the 8g 
arm of the study. Curcumin therapy decreased the free light 
chain ratio , the diff erence between clonal and nonclonal light 
chain (which is recommended for serial evaluation of treat-
ment) and the involved free light chain .uDPYD as a marker 
of bone resorption, decreased in the curcumin arm (5-22%) 
and then increased on placebo arm, however these responses 
did not reach signifi cance. Serum creatinine levels decreased 
on curcumin therapy (P<0.05). Conclusion: Th e data sug-
gest that curcumin may stabilize disease activity or potentially 
slow the disease process in MGUS and SMM patients. “No 
confl ict of interest to disclose”.
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P-260
Curcumin Enhances the Cytotoxic and Chemo-
sensitising Effects of Lenalidomide in Human 
Multiple Myeloma Cells.
T. GOLOMBICK,1 R. WONG,2 T. DIAMOND,1 
A. MANOHARAN,3 R. RAMAKRISHNA3 
1Department of Endocrinology, St George Hospital, Australia; 
2Department of Medicine, St George Clinical School, University 
of New South Wales,; 3University of Wollongong, Australia

Background: About one third of patients with relapsed or 
refractory myeloma respond to thalidomide-containing treat-
ment, and this response rate improves to 60% with a lenalido-
mide -containing regimen. Lenalidomide-containing therapy 
also has the added advantage of overcoming resistance to 
both conventional chemotherapy and to thalidomide. Stud-
ies have shown that curcumin can circumvent chemoresis-
tance in vitro and potentiate the eff ect of thalidomide and 
bortezomib against human multiple myeloma in a nude mice 
model and in the U266 human multiple myeloma cell line. 
Methods: we designed an in-vitro study to investigate the 
cytotoxic and chemo-sensitising eff ects of curcumin alone 
and in combination with lenalidomide on the human my-
eloma H929 cell line. Results: Incubation of H929 cells with 
curcumin (30uM) or lenalidomide (2.5mM) for 3 days re-
sulted in 26.35% (±1.06) and 30.81%(±2.98) apoptotic 
cells respectively. When 30uM curcumin was combined with 
2.5mM lenalidomide, 50.4% (±3.37) apoptotic cells were 
detected by fl ow cytometry and the increase was signifi cant 
compared to either curcumin alone or lenalidomide alone 
(anova p=0.0026). Furthermore, gene analysis studies show 
that curcumin enhances the cytotoxic eff ect of lenalidomide 
via suppression of the cereblon and multi-drug resistant genes. 
Conclusion: Curcumin can potentiate not only the cytotoxic 
eff ect of lenalidomide or thalidomide, but also enhance the 
chemo-sensitising eff ects of these agents resulting in clinical 
implications for the combined use of these agents.
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P-261
Computer-aided Screening Identi  ed a Novel 
STAT3 Inhibitor that Displays Potent Anti-
myeloma Activity
X. MAO,1 X. DU,1 Z. ZHANG,1 S. ZHOU,2 K. HAN,1 
G. CHEN,1 B. CAO,1 M. SHI,1 X. XU,1 J. LI,1 T. HOU,2 
X. MAO1 
1Cyrus Tang Hematology Center, Soochow University, China; 
2Institute of Functional Nano & Soft Materials (FUNSOM), 
Soochow University,China

Th e STAT3 signaling pathway is frequently dysregulated in 

multiple myeloma (MM), and suppression of STAT3 activity 
could lead to MM cell apoptosis. To fi nd novel agents that 
inhibit STAT3 activity and induce myeloma cell death, we 
performed a computer-aided screening out of 100,000 com-
pounds. One compound called kifocitanib (KIF) was identi-
fi ed. Computer modeling analysis revealed that KIF was well 
docked into the STAT3 activity pocket and inhibited STAT3 
activity. Subsequent studies revealed that KIF inhibited 
JAK2 and STAT3 activation in a time- and concentration-
dependent manner. More importantly, KIF inhibited STAT3 
activity in the presence of IL-6, a critical stimulator of the 
STAT3 signaling pathway. KIF also suppressed expression of 
STAT3 regulated genes, including Bcl-2, Mcl-1, VEGF, and 
D-cyclins. By interfering with the STAT3 signal transduction, 
KIF inhibited proliferation and induced apoptosis of MM 
cells at a low concentration which was minimally required to 
inhibit STAT3 activity. In a myeloma xenograft model, orally 
administrated KIF delayed MM tumor grow within 7 days at 
a dose of 30 mg/kg, signifi cant decrease was observed within 2 
weeks, but KIF presented minimal toxicity. In the analysis of 
the MM tumor species from mice models, KIF suppressed the 
expression of STAT3 and phospho-STAT3, accompanied by 
the decrease of cyclin D3, one of the targets of STAT3 signal-
ing pathway. Th erefore, via virtual screening, cell-based and 
animal studies, we identifi ed a novel inhibitor of STAT3 sig-
naling which displayed great potential for myeloma therapy.
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P-262
Cathepsin K Inhibition Robustly Induces Bone 
Formation in Bone Lesions in Myeloma.
K. WATANABE,1 M. ABE,1 H. MORI,2 R. AMACHI,1 
M. HIASA,1 T. HARADA,1 S. FUJII,1 S. NAKAMURA,1 
H. MIKI,1 K. KAGAWA,1 I. ENDO,1 E. TANAKA,3 
T. MATSUMOTO1 
1Department of Medicine and Bioregulatory Sciences, 
The University of Tokushima Graduate School, Japan; 
2DISCOVERY RESEARCH LABORATORIES, MINASE 
RESEARCH INSTITUTE, RESEARCH HEADQUARTERS, 
ONO PHARMACEUTICAL CO., LTD., Japan; 3Department of 
Orthodontics and Dentofacial Orthopedics, The University of 
Tokushima Graduate School, Japan

Multiple myeloma (MM) enhances osteoclastogenesis while 
suppressing osteoblastogensis to develop devastating bone de-
struction. Although the recent improvement of anti-tumor 
effi  cacy by novel agents, bone regeneration in MM bone le-
sions still remains an unmet clinical issue. Unlike other anti-
resorptive agents, cathepsin K inhibitors potently suppress 
bone resorption while sparing cytotoxic damage in osteoclasts 
(OCs). In the present study, we explored the eff ects of ca-
thepsin K inhibition on bone destruction in MM. Th e ca-
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thepsin K inhibitor KK1-300-01 (KK1) potently suppressed 
pit formation enhanced in the cocultures of rabbit bone cells 
with MM cells. However, KK1 did not aff ect osteoclastogen-
esis, and allowed OCs to facilitate in vitro mineralized nodule 
formation by MC3T3-E1 cells, suggesting the preservation 
of OC-driven osteoblastogenesis by KK1. We next examined 
the in vivo eff ects of KK1 using human INA6 MM-bearing 
SCID-rab models, which exhibit tumor progression with os-
teolytic lesions in implanted rabbit bones. Oral dosing of KK1 
prevented bone destruction with marked increase in bone tra-
becular size and BMD in the rabbit bones and tumor reduc-
tion within their bone marrow cavity. Histological analyses 
showed increased bone volume/total volume with a marginal 
change in OC numbers in the treated mice. Besides inhibiting 
bone resorption with resultant reduction of the release from 
bone of anti-anabolic factors such as TGF-beta, cathepsin K 
inhibition is suggested to enhance bone formation by retain-
ing OC-derived “coupling” for bone formation.
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P-263
Anti-myeloma Activity of Bendamustine 
is Augmented in Acidic Conditions, but 
Considerably Varies among Myeloma Cells
S. NAKAMURA,1 M. IWASA,1 S. FUJII,1 A. ODA,1 
T. HARADA,1 H. MIKI,2 K. KAGAWA,1 
T. MATSUMOTO,1 M. ABE1 
1Department of Medicine and Bioregulatory Sciences, 
University of Tokushima Graduate School of medicine, Japan; 
2Division of Transfusion medicine, Tokushima University 
hospital, Tokushima, Japan.

Myeloma (MM) cells and osteoclasts create a highly acidic 
milieu in MM bone lesions by proton produced by osteoclasts 
and lactate by MM cells. Th e acidic condition up-regulates 
the anti-apoptotic mediator Pim-2 in MM cells, which has 
been demonstrated to signifi cantly contribute drug resistance 
in MM cells. Bendamustine, a purine analogue/alkylator hy-
brid agent, has shown clinical activity against various human 
cancers, including MM. However, the potential mechanisms 
of action of bendamustine remain largely unknown. In the 
present study, we therefore explored anti-MM activity by 
bendamustine in acidic conditions. Bendamustine dose-de-
pendently induced cell death in INA6 and TSPC-1 cell lines 
from 12.5 microM, but not in RPMI8226, U266 and OPC 
cells even at 100 microM. Interestingly, bendamustine at 
50 microM showed more potent cytotoxic eff ects on INA6 
and TSPC-1 cells at pH6.0 than pH7.4; the acidic condi-
tions was able to trigger bendamustine’s cytotoxic eff ects 
on RPMI8226, U266 and OPC cells which are resistant to 
bendamustine at pH7.4. Similarly, the Pim inhibitor SMI-
16a preferentially exerted anti-MM activity in acidic condi-

tions; bendamustine and SMI-16a cooperatively enhanced 
anti-MM eff ects in RPMI8226 and U266 as well as INA-6 
cells at pH6.0. Intriguingly, bendamustine reduced Pim-2 
protein levels in MM cells at pH6.0. Th ese results demon-
strate that anti-MM eff ects of bendamustine are augmented 
in acidic conditions, but considerably vary among myeloma 
cells, and that Pim inhibition further enhances the bendamus-
tine’s anti-MM activity in acidic conditions.
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P-264
The Anti-myeloma Activity of the rmhTRAIL and 
Its Synergism in Combination with 17-AAG
W. M. CHEN,1 G. CHUAN-YING,2 J. LUAN,3 
F. LI-NA,4 W. JING,5 Y. SHI-FANG,6 L. JIA-WANG,6 
W. PENG,6 L. JIN-WEI,1 L. XIN,1 C. WEN-MING1 
1Department of Hematology, China; 2Department of 
Hematology, Beijing Chaoyang Hospital, Capital medical 
University, Beijing, China; 3Department of Hematology, Beijing 
Tongren Hospital, Capital Medical University, Beijing, China; 
4Department of Hematology, Beijing Jishuitan Hospital ,Beijing, 
China; 5Department of Hematology, Daqing oil Field Hospital, 
Daqing, China; 6Beijing Sunbio Biotech LTD, Beijing, China

Aims: To investigate the anti-myeloma activity of rmhTRAIL 
and its synergism in combination with 17-AAG. Methods: 
Th e proliferation inhibition of rmhTRAIL and 17-AAG to 
RPMI8266 and U266 cell lines was evaluated by MTT assay. 
Th e apoptosis, TRAIL receptors and mitochondrial membrane 
potential (MMP) were detected by fl ow cytometry. Immu-
nochemistry was used to evaluate the expression of FLIP and 
XIAP in tumor cells of mouse xenograft model. Results: Th e 
proliferation of RPMI8226 could be inhibited by rmhTRAIL 
and 17-AAG, the half inhibition concentration (IC50) were 
34.6±1.1ng/ml and 1304.5±53.4ng/ml respectively at 
72 hour. U266 was sensitive to 17-AAG whose IC50 was 
631.2±14.9ng/ml at 72 hour, but resistant to rmhTRAIL. 
rmhTRAIL and 17-AAG had synargistic inhibiting eff ect on 
RPMI8226 cells, but not on U266 cells. RPMI8226 cells 
could be induced apoptosis by rmhTRAIL and 17-AAG, 
and combined rmhTRAIL and 17-AAG had synargistic ef-
fect. U266 cells could also be induced apoptosis by 17-AAG, 
but not rmhTRAIL, and they had also synargistic eff ect. 
MMP of RPMI8226 and U226 cells could be depressed by 
rmhTRAIL or 17-AAG (P<0.05). Combined rmhTRAIL and 
17-AAG could not change expression levels of TRAIL recep-
tors. rmhTRAIL (5mg/kg, d1-10) or 17-AAG (80mg/kg, d1-
4) could inhibit proliferation of plasmacytoma and expression 
of FLIP and XIAP in plasmacytoma. Conclusion: rmhTRAIL 
provided potent anti-myeloma activity in vivo and in vitro, 
whereas U266 cells were resisitant to rmhTRAIL, and the two 
drugs had synargistic anti-myeloma activity.
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P-265
Bortezomib Overcomes the Cell Adhesion-
mediated Drug Resistance by Down-regulating 
HDAC Expression in Multiple Myeloma
Y. FURUKAWA,1 J. KIKUCHI1 
1Division of Stem Cell Regulation, Jichi Medical University, 
Japan

Multiple myeloma is notorious for the resistance to con-
ventional chemotherapy, which can reduce tumor burden but 
fails to impact on the clinical course and overall survival of 
myeloma patients. High-dose chemotherapy with autologous 
stem cell transplantation considerably improves the treatment 
outcome; however, cure is still rare in patients with myeloma. 
To improve the prognosis of myeloma patients, it is essen-
tial to develop the modalities overcoming drug resistance by 
clarifying its underlying mechanisms. We have been studying 
the mechanisms of drug resistance in multiple myeloma, and 
found that VLA-4 (a heterodimer of CD49d and CD29) is 
implicated in cell adhesion-mediated drug resistance in my-
eloma cells and histone deacetylases (HDACs), which are 
overexpressed in putative myeloma stem cell fractions, induce 
innate resistance to DNA-damaging agents via chromatin 
compaction. Our investigations have also revealed that novel 
agents are able to overcome drug resistance in multiple my-
eloma. For instance, bortezomib can overcome cell adhesion-
mediated drug resistance by suppressing the expression of the 
CD49d subunit of VLA-4. Furthermore, HDAC inhibitors 
could sensitize myeloma cells to bortezomib and conventional 
anti-cancer drugs not only in the in vitro culture system but 
also in murine xenograft models. Th ese results strongly sug-
gest that the introduction of novel agents with unique mecha-
nisms of action, such as bortezomib and HDAC inhibitors, 
may change the paradigm of myeloma treatment.

370

P-266
A Novel Screening Tool Identi  ed CD317/
HM1.24 as a Potent Target for Immunotoxin-
based Treatment of Multiple Myeloma
K. KLAUSZ,1 M. STAUDINGER,1 P. GLORIUS,1 
C. KELLNER,1 R. BURGER,1 A. GUENTHER,1 
M. PEIPP,1 M. GRAMATZKI1 
12nd Department of Medicine, Christian-Albrechts-University 
Kiel, Germany

Targeted immunotherapy, based on antibodies against 
tumor-associated antigens, is a promising approach for the 
treatment of multiple myeloma (MM). To enable the identi-
fi cation of antibody candidates suitable for the development 
of Pseudomonas exotoxin A (ETA)-based immunotoxins, we 

established a novel screening tool. Two fusion proteins that 
consist of a truncated ETA version (ETA’) and either a hu-
man kappa light chain (α-kappa-ETA’)- or a multi species 
Fc-specifi c (α-Fc-ETA’) domain antibody allow the selective 
and effi  cient screening of multiple antibodies. Th e α-kappa-
ETA’ binds to human/chimeric antibodies or Fab fragments, 
while the α-Fc-ETA’ recognizes murine antibodies. Due to 
the formation of non-covalently linked antibody-immuno-
toxin complexes, no individual recombinant immunotoxins 
need to be produced. We evaluated a panel of antibodies 
against MM-associated antigens for their ability to mediate 
antigen-dependent, ETA’-induced cytotoxicity against hu-
man myeloma cell lines. Th e CD38, CS1, IL-6R and CD138 
antibodies tested turned out to be ineligible, whereas only 
a CD317/HM1.24 antibody specifi cally inhibited the pro-
liferation of all antigen-positive MM cell lines used at low 
nanomolar ETA’ and antibody concentrations. Th e subse-
quently designed HM1.24-ETA’ immunotoxin proved to be 
highly toxic against freshly isolated primary patient cells and 
prevented plasmacytoma formation in the INA-6 xenograft 
model. Th us, with the novel screening tool, we identifi ed 
CD317/HM1.24 as a promising target for effi  cient ETA’-
based immunotherapy for the treatment of MM.
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P-267
Survivin Selective Inhibitor YM155 Induces 
Apoptosis and Suppresses Proliferation in 
Multiple Myeloma Cells
S. ITO,1 R. ONODERA,2 T. OYAKE,1 Y. ISHIDA1 
1Hematology & Oncology, Department of Internal Medicine, 
Iwate Medical University School of Medicine, Japan; 2Clinical 
Laboratory, Iwate Medical University School of Medicine, 
Japan

Survivin is a member of the inhibitor of apoptosis protein 
(IAP) family with its dual roles in mitosis and apoptosis, and 
emerges as an attractive target for cancer therapy. YM155, a 
novel molecular targeted agent, suppresses survivin, which is 
overexpressed in many tumor types. However, the eff ect of 
this agent on multiple myeloma (MM) cells remains unclear. 
In this study, we investigated the eff ects of YM155 on prolif-
eration and survival of MM cell lines, U266 and RPMI8226. 
YM155 inhibited cell proliferation of these cells in a dose-de-
pendent manner. Annexin V assay demonstrated that YM155 
induced apoptosis in these cells. Immunoblot analysis showed 
that YM155 reduced Akt protein level in these cells. We also 
observed the activation of caspase-3 in YM155-treated cells, 
indicating that YM155 induces caspase-dependent apoptosis. 
Furthermore, YM155 inhibited the expression of X-linked in-
hibitor of apoptosis (XIAP) and Mcl-1. Interestingly, YM155 
suppressed a mitotic arrest defi ciency-2 (Mad2), which is one 
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of the spindle assembly checkpoint proteins, suggesting the 
possibility that YM155 induces a mitotic failure. And YM155 
treatment resulted in inhibition of interferon regulatory fac-
tor-4 (IRF4) expression, which is known as Achilles heel of 
MM cells. Taken together, YM155 induces apoptosis and in-
hibits proliferation in MM cells via not only inhibiting sur-
vivin but also the other molecular mechanisms. Further study 
is needed to clarify the molecular mechanism of apoptosis 
induced by YM155 in MM cells. Our results may provide a 
platform for clinical trials of YM155 in MM.
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P-268
Targeting CRM1 by SINEs Block Multiple 
Myeloma Cell Growth, Osteoclastogenesis, and 
Myeloma-induced Osteolysis
Y. T. TAI,1 C. ACHARYA,2 Y. LANDESMAN,3 
Y. CALLE,4 M. ZHONG,2 M. CEA,2 A. CAGNETTA,2 
S. SHACHAM,3 M. KAUFFMAN,3 S. SCHEY,5 
A. KUNG,2 N. MUNSHI,2 P. RICHARDSON,2 
K. ANDERSON2 
1Dana Farber Cancer Institute, United States; 2Dana Farber 
Cancer Institute, United States; 3Karyopharm Therapeutics 
Inc, Natick, MA, United States; 4Dept. of Haematological Med., 
King's College London, London, United Kingdom; 5King's 
College Hospital Foundation NHS Trust, London, United 
Kingdom

Th e key nuclear export protein CRM1 may directly con-
tribute to the pathophysiology of human multiple myeloma 
(MM). Here, we characterized the biological role of CRM1 in 
MM and defi ned molecular mechanisms whereby novel oral, 
irreversible, selective inhibitors of nuclear export (SINEs) tar-
geting CRM1 mediate anti-MM activity in the bone mar-
row microenvironment. CRM1 is highly expressed in MM 
cells and plasma cell leukemia. CRM1 shRNA knockdown 
decreases viability of MM cells. Specifi cally, SINEs blocked 
proliferation and survival of multiple MM cell lines and pa-
tient MM cells (LD50 < 200 nM), cultured alone or with 
bone marrow stromal cells (BMSCs) or osteoclasts. SINEs 
triggered nuclear accumulation of CRM1 cargo tumor sup-
pressor proteins (p53, IκB, FOXO1A, FOXO3A, p27, 
PP2A) and induce growth arrest and apoptosis, as well as in-
hibit c-myc and NFκB activity. KPT-185 also induces pro-
teasome-dependent downregulation of CRM1 protein; con-
currently, they upregulate transcripts of CRM1, p53-targeted, 
apoptosis-related, anti-infl ammatory, and stress-related genes. 
In SCID mice with diff use human MM bone lesions, SINEs 
(KPT-251, KPT-276) suppress growth and induce apop-
tosis of MM cells, inhibit MM cell-induced osteolysis, and 
prolong survival. Moreover, KPT-185 and KPT-330directly 
impair osteoclastogenesis and bone resorption via blockade 

of RANKL-induced NFκB and NFATc1, without impact-
ing osteoblasts and BMSCs. Together, these results confi rm 
CRM1 as a promising novel target in MM, and strongly sup-
port the ongoing clinical development of KPT-330 to im-
prove patient outcome.
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P-269
Nel  navir Triggers Proteotoxic Stress and 
is Active in Bortezomib-refractory Myeloma 
Patients: SAKK 65/08 Phase I Trial
C. DRIESSEN,1 D. HESS,1 T. PABST,2 S. HAILE,3 
R. VON MOOS,4 C. BERSET,5 S. CROWE,5 
C. SESSA,6 M. KRAUS1 
1Oncology/Hematology, Kantonsspital St.Gallen, Switzerland; 
2Department of Oncology, Bern University, Switzerland; 
3Clinical Trials Unit, Kantonsspital St.Gallen, Switzerland; 
4Department of Oncology, Kantonsspital Graubuenden, 
Switzerland; 5Swiss Collaborative Group for Clinical Cancer 
Research, Switzerland; 6Department of Oncology, Oncology 
Institute of Southern Switzerland, Switzerland

Th e HIV protease inhibitor nelfi navir has anti-myeloma 
activity in mice via proteotoxic stress through HSP90- and 
proteasome inhibition. We have performed a phase I trial of 
oral nelfi navir in combination with bortezomib in patients 
with hematologic malignancies (SAKK 65/08, ASH 2012). 
We here report the eff ects of nelfi navir single agent on bio-
markers of proteotoxic stress, and its preliminary activity in 
combination with bortezomib in bortezomib-refractory mul-
tiple myeloma (MM) patients. We investigated the eff ect of 
nelfi navir single agent (3 dose levels: 1250, 1875, 2500 mg 
bid) on protein expression of the chaperones PDI (Protein 
disulfi de isomerase), BIP (Binding immunoglobulin protein), 
CHOP (C/EBP homologous protein) and PARP (Poly -ADP-
ribose polymerase) in peripheral blood mononuclear cells 
(PBMC) as indicators of proteotoxic stress-induced apoptosis 
in 12 patients with hematologic malignancies (including 8 
MM). PDI and BIP increased by 87% and 74% (p=0.02 and 
0.008), CHOP and PARP by 56% and 57 % (p=0.008 and 
0.04). Nelfi navir therapy inhibited proteasome activity (mean 
inhibition 14.9% of total activity, p=0.005, all compared to 
baseline). Seven MM patients with bortezomib-refractory 
myeloma after lenalidomide failure were treated with nelfi na-
vir (2500 mg bid) in combination with standard dose bort-
ezomib. Four patients achieved a PR (IMWG criteria), in-
cluding 2 patients progressing under bortezomib immediately 
before bortezomib/nelfi navir. Nelfi navir induces proteotoxic 
stress in vivo and is active in combination with bortezomib in 
bortezomib-refractory MM.
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P-270
A Multiepitope Cocktail of XBP1, CD138 and 
CS1 Induces Myeloma-speci  c CTL in T Cells 
from Smoldering Myeloma Patients
J. BAE,1 J. DALEY,2 W. SONG,2 Y. T. TAI,2 R. SMITH,2 
K. ANDERSON,2 N. MUNSHI2 
1Medical Oncology, Dana Farber Cancer Institute, Harvard 
Medical School, United States; 2Medical Oncology, Dana 
Farber Cancer Institute, Harvard Medical School, United 
States

Th e purpose of these studies was to evaluate a cocktail of 
HLA-A2 peptides, heteroclitic XBP1 US184-192, heteroclitic 
XBP1 SP367-375, native CD138260-268 and native CS1239-247, in 
vitro for their ability to elicit multipeptide-specifi c cytotoxic 
T lymphocytes (MP-CTL) from smoldering multiple my-
eloma (SMM) patients’ T cells. Our results demonstrate 
that MP-CTL induce eff ective anti-MM responses including 
CD137 (4-1BB) upregulation, T cell proliferation, IFN-γ 
production and degranulation in a peptide-specifi c and HLA-
A2-restricted manner. Phenotypically, we observed an in-
crease in the total CD3+CD8+ T cell population (>90%) and 
a high level of cellular activation (CD69+) within the memory 
CTL (CD45RO+/CD3+CD8+) subset in response to HLA-
A2+ MM cells. Interestingly, SMM patients could be catego-
rized into 2 distinct groups, high and low responders, by their 
level of MP-CTL expansion. In high responders, the eff ector 
memory (CCR7- CD45RO+) CTL subset was enriched while 
low responders contained a higher frequency of the terminal 
eff ector (CCR7- CD45RO-) CTL subset. In addition, higher 
levels of anti-MM activity were detected from high respond-
ers’ MP-CTL as compared to low responders’ MP-CTL 
upon recognition of HLA-A2+ MM cells. In conclusion, these 
results suggest that a multipeptide vaccine has the potential to 
induce eff ective and durable memory CTL in SMM patients 
and provides the framework for targeting the XBP1, CD138 
and CS1 antigens in clinical vaccine trials for SMM patients 
to delay or prevent progression to active MM.
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P-271
Identi  cation of HLA-A24-speci  c Immunogenic 
XBP1, CD138 and CS1 Epitopes against Multiple 
Myeloma
J. BAE,1 T. HIDESHIMA,2 R. SMITH,2 J. DALEY,2 
A. VOSKERTCHIAN,2 K. ANDERSON,2 N. MUNSHI2 
1Medical Oncology, Dana Farber Cancer Institute, Harvard 
Medical School, United States; 2Medical Oncology, Dana 
Farber Cancer Institute, Harvard Medical School, United 
States

Th e purpose of these studies was to identify immunogen-
ic epitopes specifi c to HLA-A24, the most prevalent MHC 
class I allele in Asian countries and the second most in North 
America, as an immunotherapeutic strategy to target anti-
gens associated with multiple myeloma (MM) pathogenesis. 
Th e full length amino acid sequences from XBP1 unspliced 
(US), XBP1 spliced (SP), CD138 or CS1 protein were ana-
lyzed by multiple search software programs to predict HLA-
A24 epitopes with high binding stability, extended half-time 
disassociation rates, proteasomal C terminal cleavage and 
TAP transport. A total of 25 peptides were synthesized and 
screened at various concentrations (12.5 μ/ml - 1 mg/ml) 
and the peptides having the highest HLA-A24 affi  nities were 
selected for generation of specifi c cytotoxic T lymphocytes 
(CTL). Th e respective peptide-specifi c CTL demonstrated 
HLA-A24 restricted anti-MM responses including CD8+ T 
cell proliferation, cytokine (IL-2 and IFN-γ) production and 
degranulation (CD107a upregulation) against HLA-A24+ 
KMS11 but not HLA-A24- OPM1 or U266 MM cell lines. 
Th e anti-MM responses by the respective CTL were detected 
exclusively in CD3+CD8+ T cells which was the predominant 
(>90%) cell population following CTL generation with each 
of the peptides. In conclusion, we report novel immunogenic 
HLA-A24-specifi c XBP1 unspliced, XBP1 spliced, CD138 
and CS1 peptides that elicit anti-MM responses and have the 
potential to broaden immunotherapeutic approaches beyond 
HLA-A2-specifi c peptides to treat the patients with MM or 
its pre-malignant diseases.
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P-272
Restoration of Drug Sensitivity by Pim Inhibition 
in BCRP-expressing Drug-resistant Myeloma 
Cells
S. FUJII,1 M. HIASA,1 K. WATANABE,1 M. IWASA,1 
T. HARADA,1 S. NAKAMURA,1 H. MIKI,1 
K. KAGAWA,1 R. AMACHI,1 T. MATSUMOTO,1 
M. ABE1 
1Department of Medicine and Bioregulatory Sciences, 
University of Tokushima Graduate School of Medicine, Japan

Bone marrow microenvironment in acidic bone lesions in 
myeloma (MM) confers drug resistance in MM cells. We have 
demonstrated that Pim-2 kinase is up-regulated in myeloma 
(MM) cells in bone lesions as a critical anti-apoptotic media-
tor. Here, we explored the role of Pim-2 in drug resistance in 
MM cells and the therapeutic impact of Pim inhibition on 
ABC transporter-expressing MM cells. Pim-2 expression in 
MM cells was up-regulated in cocultures with bone marrow 
stromal cells (BMSCs) or in media acidifi ed by lactic acid or 
HCl. Th e retention of auto-fl uorescence emitting mitoxan-
trone and doxorubicin, substrates of the ABC transporter 
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BCRP, in BCRP-expressing RPMI8226 and U266 cells was 
reduced further in cocultures with BMSCs and/or in acidic 
media as determined in fl ow cytometry. However, the Pim 
inhibitor SMI-16a at 50 microM substantially restored the 
intracellular levels of these drugs; the intracellular retention 
of these drugs by the Pim inhibition was more prominent in 
cocultures with BMSCs in acidic conditions. “Side popu-
lation (SP)” is regarded as a highly drug-resistant fraction 
with enhanced BCRP activity. Interestingly, the Pim inhibitor 
SMI-16a minimized SP fractions in RPMI8226 and KMS11 
cells; the reduction of SP fractions by the Pim inhibition was 
also more marked in acidic conditions. Importantly, the Pim 
inhibition restored drug sensitivity in MM cells to doxorubi-
cin in acidic conditions. Th ese results suggest that Pim-2 may 
become an important therapeutic target of MM cells which 
preferentially gain drug resistance in acidic bone lesions.
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P-273
Zoledronate-activated γδ T Cell-based 
Immunotherapy for Patients with Multiple 
Myeloma and MGUS.
Y. ABE,1 K. MIYAZAKI,1 R. SEKINE,1 Y. NAKAGAWA,1 
N. TSUKADA,1 K. SUZUKI,1 T. KAMIGAKI,2 
A. NOGUCHI3 
1Department of Hematology, Japanese Red Cross Medical 
Center, Japan; 2Seta Clinic Group, Japan; 3Medinet Co., Ltd., 
Japan

Introduction and Aims: To evaluate the potential anti-
tumor activity of zoledronate-activated γδ T cells in vivo, 
we reported a study involving administration of zoledronate-
activated γδ T LAK cells to patients with multiple my-
eloma (MM) (Exp Hematol. 2009;37:956), and initiated a 
new study with monoclonal gammopathy of undetermined 
signifi cance (MGUS). Methods: Six patients with MM and 
four with MGUS received four intravenous infusions, at two 
week intervals, of γδ T LAK cells generated from culture of 
peripheral blood mononuclear cells (PBMCs) in the presence 
of zoledronate and IL-2. If serum M protein in a patient with 
MM or free light chain (FLC) with MGUS remained or de-
creased from base line levels following four intravenous infu-
sions, the patient had further four treatments at two or four 
week intervals. Results: No serious treatment related adverse 
events were observed during the study period. Th e percent-
age of Vγ9γδ T cells in PBMCs and absolute numbers of 
Vγ9γδ T cell in PB, in particular those of CD45RA-CD27-
eff ector memory (TEM) Vγ9γδ T cell subsets increased in 
all of the patients with MM. Serum M protein remained base 
line levels in four of six patients and increase in two of six 
patients with MM. Serum FLC had a tendency to decrease 
slightly in two patients with MGUS, and this study is un-

derway in other two patients. Conclusion: Administration of 
zoledronate-activated γδ T LAK cells could be a promising 
immunotherapy approach in the treatment of patients with 
MM and MGUS.
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P-274
Anti-myeloma Activities of TAS-117, a Novel 
Selective Akt Inhibitor, in Combination with 
Bortezomib or Car  lzomib
N. MIMURA,1 R. SUZUKI,2 H. OHGUCHI,2 
F. COTTINI,2 Y. T. TAI,2 D. CIRSTEA,2 G. GORGUN,2 
J. MINAMI,2 T. SHIMOMURA,3 T. UTSUGI,3 
P. RICHARDSON,2 T. HIDESHIMA,2 
K. ANDERSON2 
1Jerome Lipper Multiple Myeloma Center, Dana-Farber Cancer 
Institute, United States; 2Jerome Lipper Multiple Myeloma 
Center, Dana-Farber Cancer Institute, United States; 3Tsukuba 
Research Center, TAIHO PHARMACEUTICAL CO., LTD., Japan

Th e PI3K/Akt pathway plays a crucial role in growth of 
multiple myeloma (MM) cells in the bone marrow (BM) 
milieu. We have previously shown that bortezomib activates 
Akt, and that inhibition by perifosine enhances bortezomib-
induced cytotoxicity, which has already translated to phase 
III clinical trials. In this study, we examined anti-MM activi-
ties of a novel potent and selective Akt inhibitor TAS-117 
in combination with proteasome inhibitors (bortezomib 
and carfi lzomib). TAS-117 blocked phopho-Akt induced by 
bortezomib or carfi lzomib in MM.1S cells, associated with 
enhanced cytotoxicity via apoptosis, even in the presence of 
BM stromal cells. Interestingly, TAS-117 alone induces en-
doplasmic reticulum (ER) stress, evidenced by induction of 
phospho-eIF2α, phospho-IRE1α and BiP/GRP78. More-
over, TAS-117 in combination with bortezomib or carfi lzo-
mib signifi cantly enhanced CHOP expression, a marker of fa-
tal ER stress, followed by PARP cleavage. Th ese results suggest 
that TAS-117 enhances cytotoxicity of these agents, at least in 
part, via enhanced ER stress-induced apoptosis. Finally, we 
examined anti-MM activities of TAS-117 with bortezomib 
in a human MM cell murine xenograft model. Specifi cally, 
oral administration of TAS-117 in combination with sub-
cutaneous bortezomib administration signifi cantly inhibited 
MM.1S plasmacytoma growth. Taken together, TAS-117 in 
combination with bortezomib or carfi lzomib blocks MM cell 
growth in vitro and in vivo, providing the preclinical frame-
work for clinical evaluation of combination treatment to im-
prove patient outcome in MM.
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P-275
PAT-SM6, a GRP78 Binding Monoclonal IgM 
Antibody with Anti-myeloma Activity - a 
Translational Approach
L. RASCHE,1 J. DUELL,1 S. BRAENDLEIN,2 
S. KNOP,1 A. MOTTOK,2 A. ROSENWALD,2 
F. HENSEL,3 H. EINSELE,1 M. S. TOPP1 
1Department of Internal Medicine, Hematology and Oncology, 
University Hospital Wuerzburg, Germany; 2Institute of 
Pathology, University Wuerzburg, Germany; 3Patrys limited, 
Melbourne, Australia

Monoclonal antibodies have entered the therapy of mul-
tiple myeloma (MM) and are currently being evaluated in 
phase I-III trials. Th e heat shock protein family member GRP 
78/BIP of the Hsp70 complex is highly expressed in MM and 
can be targeted by the human monoclonal IgM PAT-SM6. 
Th e antibody’s pentameric structure allows the interaction 
with multiple GRP78 molecules clustered on the cell surface 
of transformed cells resulting in an antibody-target-cell-com-
plex with high avidity. PAT-SM6 reacts with a broad spec-
trum of MM cell lines as well as with patient derived primary 
myeloma cells. In an immunohistochemistry-based survey 
with bone marrow biopsies of 20 MM patients PAT-SM6 dis-
played a homogenous binding profi le with 80-100% (mean 
92%) positive myeloma cells. Binding was demonstrated in 
de novo MM as well as in multiple relapses, indicating that 
the target structure is stably expressed in myeloma throughout 
disease progression and lacks binding on other tissues includ-
ing healthy plasma cells. Moreover, antibody treatment of 
both MM cell lines and primary MM cells caused signifi cant 
cell death (range 74.3 - 33%) and further analysis revealed 
the induction of apoptosis as main mode of action. Based on 
these results a phase I dose escalating study in patients with 
relapsed multiple myeloma (NCT01727778) is initiated. Pre-
liminary results from the fi rst dose cohort (0.3mg/KG, n=3) 
show an excellent tolerability and changes within the immune 
compartment of the patients. In summary, PAT-SM6 pro-
vides a promising approach for immune therapy of multiple 
myeloma.
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P-276
Targeting Metabolic Plasticity of Myeloma with 
FDA Approved Ritonavir and Metformin.
M. SHANMUGAM,1 S. AYDEMIR,2 K. ADEKOLA,3 
M. MARTINEZ,2 S. ROSEN3 
1R.H.L.C. Cancer Center, Feinberg School of Medicine, 
Northwestern University, United States; 2R.H.L.C. Cancer 
Center, Feinberg School of Medicine, Northwestern University, 
United States; 3Division of Hematology Oncology, R.H.L.C.C. 

Center, Feinberg School of Medicine, Northwestern University, 
U.S.A

Multiple Myeloma (MM) exhibits aerobic glycolysis and 
the Warburg eff ect. We previously demonstrated that inhi-
bition of GLUT4-mediated glucose transport in MM elicits 
either apoptosis (sensitive) or growth arrest (resistant) phe-
notypes. We also demonstrated the pre-clinical utility of tar-
geting GLUT4 for MM using a HIV protease inhibitor rito-
navir that has an off -target inhibitory eff ect on GLUT4. We 
hypothesize that cells resistant to GLUT4 inhibition/glucose 
deprivation revert to mitochondrial metabolism and/or au-
tophagy to prevent cell death. Treatments with autophagy in-
hibitor chloroquine or fatty acid oxidation inhibitor etomoxir 
ruled out autophagy and fatty acid oxidation as sources of 
compensatory metabolites. We discovered that mitochondrial 
substrates 2-methyl pyruvate or galactose rescue sensitive cells 
from glucose-deprivation elicited toxicity suggesting that cells 
“resistant” to glucose-deprivation engage in compensatory 
mitochondrial metabolism to maintain viability. In support 
of this hypothesis glucose-deprived or ritonavir treated “resis-
tant” cells are “sensitized” to exhibit apoptosis upon co-treat-
ment with metformin that targets mitochondrial complex 1 
activity. Th e synergistic elicitation of toxicity with ritonavir 
and metformin was also observed in additional MM cell 
lines and was eff ective in the context of resistance promot-
ing stromal micro-environments, with no eff ect on normal 
PBMC. Ritonavir/metformin combination is well tolerated 
in diabetic HIV patients suggesting that this regimen could 
be repurposed for treatment of MM.
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P-277
Expression of a CD138-speci  c Chimeric 
Antigen Receptor Enhances Cytotoxic Activity 
of NK Cells in Multiple Myeloma
H. JIANG,1 Z. WENHAO,1 S. PEIPEI,1 Z. HUI,1 
F. WEIJUN,1 Y. QING,1 H. JIAN1 
1hematology, Changzheng Hospital, The Second Military 
Medical University, China

Th e adoptive immunotherapy targeting CD138 could 
potentially represent a new strategy for multiple myeloma 
(MM). In this study, we generated genetically modifi ed NK 
-92MI carrying a chimeric antigen receptor that consists of a 
CD138-specifi c scFv antibody fragment (NK-92MI-SCFV), 
via a fl exible hinge region connected to the CD3ζ chain as a 
signaling moiety. While activity of the retargeted NK-92MI-
SCFV against CD138-negative targets(K562, ARH-77) 
remained unchanged, the gene modifi ed NK-92MI-SCFV 
displayed markedly enhanced cytotoxicity toward CD138 
highly expressing MM cell lines and primary MM cells even 
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at low eff ector-to-target(E:T) ratios, as determined by LDH-
release and fl ow cytometric apoptotic detection. In CD138 
highly expressing human MM cell lines (U266, RPMI8226, 
NCI-H929, LP-1) and 5 primary MM cells, the cytotoxicity 
of NK-92MI-SCFV were increased by 27-273%, 53-212% 
and 33-222% at E:T ratio of 1:1, 5:1 and 10:1 respectively, 
compared with parental NK-92MI(P<0.01). Correspond-
ingly, the signifi cantly increased secretion of granuzyme and 
γ-interferon by NK-92MI-SCFV in response to CD138 ex-
pressing MM cells were also demonstrated by ELISA, which 
increased to 1.7-2.3 times and 2.5 -34 times of those pro-
duced by parental NK-92MI at E:T ratio of 10:1, respectively 
(P<0.001). Importantly, NK-92MI-SCFV much more po-
tently inhibited MM tumor growth in vivo and prolonged 
host survival in the xenograft NOD-SCID mouse models of 
human MM, than parental NK-92MI. Th is study provides 
the rationale for adoptive immunotherapy of CD138-SCFV-
modifi ed NK cell line in myeloma.
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P-278
A Homopiperazine Derivative K-7174 is an Orally 
Active Proteasome Inhibitor with a Novel Mode 
of Proteasome Binding
J. KIKUCHI,1 N. SHIBAYAMA,2 S. YAMADA,1 
T. WADA,1 M. NOBUYOSHI,1 T. IZUMI,3 M. AKUTSU,3 
Y. KANO,3 K. SUGIYAMA,4 M. OHKI,4 S. Y. PARK,4 
Y. FURUKAWA1 
1Center for Molecular Medicine, Jichi Medical University, 
Japan; 2Jichi Medical University, Japan; 3Tochigi Cancer 
Center, Japan; 4Yokohama City University, Japan

[Introduction] Th e proteasome inhibitor (PI) bortezomib 
is now widely used for the treatment of multiple myeloma 
(MM), and its clinical effi  cacy has been proven. Th is suggests 
that bortezomib is indispensable for the treatment of MM. 
However, the prolonged treatment is associated with toxici-
ties, drug resistance, and patient inconvenience due to in-
travenous administration. Th erefore, a novel orally active PI 
distinct from bortezomib is demanded. [Results] In this study, 
we found that K-7174, a homopiperazine-derived small mo-
lecular compound, (1) induced marked accumulation of ubiq-
uitinated proteins in MM cell lines, (2) inhibited the activity 
of three proteasome subunits in purifi ed 20S proteasome and 
MM cell lines, and (3) induces cytotoxicity in both MM cell 
lines and primary MM cells. (4) Intraperitoneal and oral ad-
ministration of K-7174 signifi cantly inhibited tumor growth 
in NOD/SCID mice transplanted with MM cells. (5) K-7174 
kills bortezomib-resistant MM cells carrying a β5 mutation 
and primary cells from a patient resistant to bortezomib. (6) 
X-ray crystallographic studies revealed that K-7174 directly 
binds to 20S proteasome with a distinct binding mode from 

bortezomib. [Conclusion] Th ese results provide evidence for 
the utility of this compound as a novel orally active PI, which 
is distinct from not only bortezomib but also other PIs in its 
chemical structure and eff ects on proteasome activities.
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P-279
Inhibitory Kir and NKG2A Modulate NK Cell 
Anti- myeloma Responses at Atmospheric and 
Hypoxic Oxygen Levels
G. M. J. BOS,1 L. WIETEN,1 S. SARKAR,1 
M. GELDER VAN,1 W. GERMERAAD,1 A. MARTENS,2 
K. ROUSCHOP,3 M. TILANUS4 
1Department of Internal Medicine, Maastricht University 
Medical Centre, Netherlands; 2Dept Cell Biology, University 
Medical Centre, Utrecht; 3Dept Radiation Oncology, Maastro 
Clinic, Maastricht; 4Dept of Transplantation Immunology, 
Maastricht

Multiple Myeloma (MM) is an incurable disease, caused 
by malignant plasma cells residing in the frequently hypoxic 
bone marrow. Immunotherapy with allogeneic NK cells off ers 
new therapeutic perspectives but clinical effi  ciency should be 
improved. Based on inhibitory receptor expression various hu-
man NK cell subsets can be distinguished. Here, we addressed 
which subset mediates the most eff ective anti-MM response. 
We simultaneously analyzed inhibitory receptors (KIR2DL1, 
-2DL2/3, -3DL1 and NKG2A) and NK cell degranulation 
(CD107a) upon co-culture with a panel of MM cell lines 
characterized for HLA-ABC/E. Th is revealed that KIR-HLA 
interaction inhibits NK cell degranulation. Th e most potent 
anti-MM response was mediated by NK cell subsets exclu-
sively expressing KIRs specifi c for the HLA molecules not 
expressed by the MM cells. Th is phenomenon was even more 
clear under clinically relevant conditions, where we targeted 
hypoxic (0.6% oxygen) MM cells with IL-2 activated NK 
cells. NKG2A+ NK cells vigorously degranulated in response 
to HLA-E negative MM cells but this was completely inhib-
ited when HLA-E was expressed by the MM cells. Th e latter 
observation is of high clinical importance as we also show that 
primary MM cells (n=6) express high levels of HLA-E. To-
gether, this demonstrates that NKG2A negative, KIR-HLA 
mismatched NK cells represent the most potent eff ector sub-
set for clinical application in MM patients. We developed a 
method to expand this subset from peripheral blood and we 
envision that infusion of high numbers of these NK cells will 
enhance clinical effi  ciency.

384
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P-280
Hypoxia Induced Impairment of NK Cell Killing 
against MM can be Overcome by IL-2 Activation 
of NK Cells
G. M. J. BOS,1 L. WIETEN,2 S. SARKAR,1 
W. GERMERAARD,1 K. ROUSCHOP,3 E. STEEGS,1 
M. GELDER VAN1 
1Department of Internal Medicine, Maastricht University 
Medical Centre, Netherlands; 2Department of Transplantation 
Immunology, Maastrich University Medical Centre; 
3Department of Radiation Biology, Maastro Clinic, Maastricht

We aim to develop allogeneic Natural Killer (NK) cell im-
munotherapy for Myeloma. As myeloma cells are present in 
hypoxic regions and the tumor environment can be immu-
nosuppressive, we hypothesized that hypoxia inhibits NK cell 
anti-MM responses. NK cells were isolated from healthy do-
nors by negative selection and NK cell function and pheno-
type were examined at oxygen levels representative of the BM 
using fl owcytometry. Additionally, NK cells were activated 
with IL-2 to enhance NK cell cytotoxicity under hypoxia. Hy-
poxia reduced NK cell killing of MM cell lines in an oxygen 
dependent manner. NK cell degranulation was not infl uenced 
by hypoxia indicating that NK cells had been activated. Ad-
aptation of NK- or MM cells to hypoxia was not required, 
hence, the oxygen level during the killing process was critical. 
Hypoxia did not alter surface expression of NK cell ligands 
(HLA-ABC, -E, MICA/B and ULBP1-2) and receptors (KIR, 
NKG2A/C, DNAM-1, NCRs and 2B4). It did, however, de-
crease expression of the activating NKG2D receptor. Pre-acti-
vation of NK cells by IL-2 abrogated the detrimental eff ects of 
hypoxia and increased NKG2D expression. Th is emphasized 
that activated NK cells can mediate anti-MM eff ects, even 
under hypoxic conditions. Hypoxia abolishes killing potential 
of natural killer cell against multiple myeloma, which can be 
restored by IL-2 activation. Our study shows that for the de-
sign of NK cell-based immunotherapy it is necessary to study 
biological interactions between NK- and tumor cells also un-
der hypoxic conditions.

385

P-281
HDACi and IMiDs Enhance Anti-myeloma 
Activity of the Anti-KMA Monoclonal Antibody 
MDX-1097
A. CUDDIHY,1 T. KHONG,1 P. ASVADI,2 R. DUNN,2 
A. SPENCER1 
1Australian Centre for Blood Diseases, Monash University, 
Australia; 2Immune Systems Therapeutics Ltd, Australia

MDX-1097 is a monoclonal antibody being assessed as a 

single agent in a Phase II clinical trial for the treatment of 
κ-type multiple myeloma (κMM). MDX-1097 binds kap-
pa myeloma antigen (KMA), a tumor specifi c antigen, and 
exerts its anti-tumour eff ects through multiple mechanisms 
including antibody-dependent cell cytotoxicity (ADCC). We 
investigated whether MDX-1097 could be combined with es-
tablished or novel anti-MM therapeutic agents to improve the 
treatment of κMM. Treatment of human κMM cell lines 
(κHMCLs) with immunomodulatory drugs (IMiDs) or his-
tone deacetylase inhibitors (HDACi) signifi cantly increased 
cell surface expression of KMA. Th ese IMiD or HDACi-
treated κHMCLs, when spiked with MDX-1097, were more 
susceptible to ADCC-mediated cell death in the presence of 
peripheral blood mononuclear cells (PBMCs) compared to 
untreated κHMCLs. Th e increase in KMA expression pre-
sumably allows more binding of MDX-1097, which in turn 
recruits more PB immune eff ector cells to κHMCLs and 
thereby increases ADCC. PBMCs treated in vitro with IM-
iDs were more potent at inducing ADCC against MDX-1097 
spiked κHMCLs. Similarly, in vivo lenalidomide exposed 
PBMCs isolated from MM patients were more eff ective in 
killing MDX-1097 spiked κHMCLs compared to PBMCs 
obtained from the same patients prior to treatment. Finally, 
combining IMiD-treated PBMCs with IMiD-treated, MDX-
1097 spiked κHMCLs resulted in a further increment in 
ADCC. Th is data provides a rationale for the clinical evalu-
ation of a combination therapy involving IMiDs or HDACi 
and MDX-1097 for the treatment of κMM.
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P-282
Targeting JAK1/2 with Ruxolitinib Blocks IL-6 
Induced Plasma Cell Growth and Overcomes 
Resistance to Dexamethasone
R. BURGER,1 M. STAUDINGER,1 T. BUGDAHN,1 
A. L. MICHAELIS,1 M. PEIPP,1 A. GUENTHER,1 
M. GRAMATZKI1 
1Division of Stem Cell Transplantation & Immunotherapy, 2nd 
Department of Medicine, University of Kiel, Germany

Malignant plasma cell growth and survival is regulated 
by cytokines in the tumor environment. Interleukin(IL)-6 
plays a key role by activating important signalling pathways 
through its gp130 receptor associated Janus kinases (JAK). 
Ruxolitinib (INC424/INCB018424; Novartis/Incyte) is the 
fi rst JAK inhibitor approved for patients with myelofi brosis 
and is selective for JAK1 and JAK2. Among human plasma 
cell lines, ruxolitinib showed a strong cytotoxic activity on 
the IL-6 dependent INA-6 line (IC50 0.23 μM), even in 
the presence of stromal cells. Stromal cell viability and IL-6 
production were not aff ected. Consistent with the inhibition 
of IL-6 induced STAT3 phosphorylation, apoptosis was in-
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duced, resulting in 39% and 63% annexin V-positive cells in 
the presence of 1 μM ruxolitinib after 48 or 72 hours, respec-
tively. Signifi cant growth inhibition was achieved in tumor 
cells from a patient with plasma cell leukemia that were stim-
ulated with IL-6 (IC50 0.16 μM). Combining ruxolitinib 
with PI3K and mToR inhibitors resulted in enhanced activ-
ity. In dexamethasone-sensitive cells, IL-6 mediated drug re-
sistance was reversed by ruxolitinib. In conclusion, ruxolitinib 
has strong direct cytotoxic activity against malignant plasma 
cells that are dependent on JAK/STAT pathway activation. 
For a disease with such a heterogeneous molecular pathology, 
it may be rationale to combine a JAK/STAT inhibitor with 
inhibitors of complementary pathways. Th us, ruxolitinib, as a 
generally well tolerated drug, may off er a potential new thera-
peutic option for patients with multiple myeloma.
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P-283
Combination Treatment with ICAM-1 Antibody 
BI-505 and Lenalidomide or Bortezomib has 
Potent Antimyeloma Activity in Vivo
I. TEIGE
Preclinical Research, BioInvent International AB, Sweden

Th e n-CoDeR derived fully human high affi  nity IgG1 an-
tibody BI-505, specifi c for ICAM-1 has demonstrated single 
agent in vivo anti-myeloma activity in numerous well-estab-
lished myeloma disease models. Th e BI-505 epitope is highly 
expressed on myeloma cells in patients and BI-505 is present-
ly being evaluated in a phase I study in patients with relapsed 
or refractory multiple myeloma. We here demonstrate signifi -
cantly enhanced in vivo anti-myeloma effi  cacy when bort-
ezomib (Velcade) or lenalidomide (Revlimid) is combined 
with BI-505 compared to single agent treatment. Combined 
treatment was evaluated in a clinically relevant disseminated 
multiple myeloma model comprising U266 myeloma cells 
grafted to nod/scid IL-2Rγ-/- mice. Treatment was initiated 
when disease was established and the treatment protocol was 
designed to refl ect clinical aspects with respect to drug doses, 
dosing frequency and administration route. Mouse survival 
was signifi cantly enhanced when treatment with bortezo-
mib or lenalidomide was combined with BI-505. We addi-
tionally demonstrate enhanced anti-myeloma activity in a 
well-established subcutaneous RPMI-8226 xenograft model, 
where combined treatment with bortezomib and BI-505 or 
lenalidomide and BI-505 resulted in complete remission of 
established tumors in the majority of mice. Collectively, our 
data demonstrate in vivo proof-of-concept for enhanced anti-
myeloma activity when BI-505 is added on to bortezomib or 
lenalidomide treatment, providing a rationale for future clini-
cal assessment of combination therapies with BI-505.

P-284
Targeting Heat Shock Proteins for 
Immunotherapy of Multiple Myeloma Induces 
Potent Antitumor Immunity
L. RONG,1 Z. WNEHAO,1 Q. JIANFEI,2 F. WEIJUN,1 
Z. CHUNYANG,1 J. HUA,1 X. HAO,1 Z. HUI,1 Y. FEI,1 
Y. QING,2 H. JIAN1 
1Changzheng Hospital, China; 2Department of Lymphoma and 
Myeloma, Division of Cancer Medicine, and the Center for 
Cancer Immunology Research, the University of Texas M. D. 
Anderson Cancer Center, Houston, TX

Background: Heat shock proteins (Hsps), which is overex-
pressed in almost all patients with multiple myeloma (MM), 
is of great importance to the survival of MM cells since it 
plays an important role in preventing MM cells from apop-
tosis, inducing resistance to chemotherapy, and might be an 
ideal target for the MM immunotherapy. Methods: We iden-
tifi ed and synthesized Hsps peptides for human leukocyte an-
tigen (HLA)A*0201positive (HLA-A*0201+) and confi rmed 
their immunogenicity by transgenic HLA-A*0201+ mice and 
further examine the function of T cells induced by selected 
peptides in vitro and in vivo. Results: We detected, using pep-
tide specifi c tetramers, low frequencies ranging from 0.8% to 
1.2% of Hsps peptide-specifi c CD8-positive (CD8+) T cells 
in patients with myeloma, and generated peptide-specifi c T-
cell lines from HLA-A*0201-positive blood donors and pa-
tients with myeloma. Th ese T cells effi  ciently lysed peptide 
pulsed but not unpulsed T2 or autologous dendritic cells, 
HSP-positive /HLA-A*0201+ myeloma cell lines U266, 
ARH-77, and HLA-A*0201+primary myeloma cells from 
patients. No obvious killing was observed on HSP -positive 
/HLA-A*0201-negative (HLA-A*0201- ) myeloma cell lines 
and primary myeloma cells or HLA-A*0201- normal lym-
phocytes, including PBMC cells. More importantly, these T 
cells could eradicated the myeloma in vivo eff ectively. Con-
clusions: T cells induced by HSP peptide are potent cytotoxic 
T cells against myeloma cells in the context of HLA-A*0201 
molecules. Hence, HSP might be a potentially important an-
tigen for immunotherapy in MM.
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P-285
Development of an Automated Micro  uidic FISH 
Platform for Point-of-care Risk Strati  cation of 
Multiple Myeloma
P. M. PILARSKI,1 C. S. DEBES-MARUN,2 
P. DUMAIS,2 A. R. BELCH,2 L. M. PILARSKI2 
1Department of Computing Science, University of Alberta, 
Canada; 2Department of Oncology, University of Alberta and 
Cross Cancer Institute, Canada
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Chromosomal analysis is a critically important diagnostic 
tool for disease stratifi cation and treatment decisions, but 
fl uorescence in situ hybridization (FISH) is not available in 
many centers due to cost and complexity. With these limi-
tations in mind, we have developed a novel robotic FISH 
platform that incorporates lab-on-a-chip technology and ma-
chine intelligence to “call” the results for FISH staining of 
bone marrow cells localized in a microfl uidic channel. Th e 
use of a multi-channel microfl uidic chip allows simultaneous 
independent testing with 10 diff erent probe sets or samples 
at a cost lower than that for a single conventional FISH test. 
Machine learning and pattern analysis software enhance the 
automation of this FISH-on-a-Chip platform by making it 
possible to intelligently set thresholds and evaluate each test in 
the context of the probe approach being used, the presence of 
controls, regional population diff erences, and end-user prefer-
ences. Our approach also enables the calling of FISH results 
even with low-resolution images, minimizing computational 
requirements and greatly reducing the overall cost and size of 
the imaging system. Collectively, these physical and compu-
tational improvements will increase the level of automation 
during screening while reducing the cost-per-test. Th e result is 
a viable approach for near point-of-care diagnostics. Th is plat-
form will make FISH more widely accessible as a standardized 
screening strategy for multiple myeloma, performed at near 
point of care, with results in less than 24 hours.
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P-286
Detection and Quanti  cation of Cereblon 
Protein and mRNA in Primary CD138+ Multiple 
Myeloma Cells and Cell Lines
A. K. GANDHI,1 H. AVET-LOISEAU,2 M. WALDMAN,3 
A. THAKURTA,3 L. AUKERMAN,3 G. CHEN,3 
D. MENDY,3 E. RYCHAK,3 K. MILLER,3 
S. GAIDAROVA,3 Y. REN,3 M. WANG,3 M. BREIDER,3 
M. GONZALES,3 B. G. M. CATHERS,3 P. SCHAFER,3 
T. DANIEL,3 A. LOPEZ-GIRONA,3 R. CHOPRA3 
1Celgene Corporation, United States; 2Unite de Genomique du 
Myelome, University Hospital, France; 3Celgene Corporation, 
United States

Background: Cereblon (CRBN), a component of the E3 
Ubiquitin Cullin 4 Ring Ligase (CRL4) complex, has been 
identifi ed as a target of the immunomodulatory agents tha-
lidomide, lenalidomide, and pomalidomide. CRBN binding 
by these agents mediates their anti-proliferative eff ects in mul-
tiple myeloma (MM) cells. However, the role of CRBN quan-
tifi cation as a marker for disease responsiveness or resistance 
to these drugs remains to be fully defi ned. 

Methods: CRBN isoform mapping was undertaken using 
a nested PCR approach and Sanger sequencing. Cereblon 

immunohistochemistry (IHC) was performed on the Leica 
Bond-Max system.

Results: Our data show that we developed and character-
ized a monoclonal antibody CRBN65 that is highly specifi c 
and sensitive by both western analysis and IHC as shown by 
the use of blocking peptide. CRBN65 is compared to 7 com-
monly used commercial CRBN antibodies and has superior 
specifi city. Th erefore CRBN65 antibody should be used as 
a gold standard in detecting CRBN protein. CRBN mRNA 
is measured using standard Taqman probes and there is no 
correlation between CRBN mRNA and protein levels in 
MM cell lines. Furthermore, identifi cation of novel multiple 
CRBN splice variants indicate canonical and non-canonical 
alternative splicing events which add further complexity to 
measurement and detection of CRBN gene expression.

Conclusion: Taken together, our data emphasize the impor-
tance for developing standardized reagents and assays for both 
mRNA and protein level measurement of CRBN before using 
them as markers for clinical response or resistance.
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P-287
CC-122: A Pleiotropic Pathway Modi  er 
with Immunomodulatory, Antiangiogenic & 
Anticancer Activity in Multiple Myeloma
A. K. GANDHI,1 D. MENDY,2 A. PARTON,2 L. WU,2 
J. KOSEK,2 L. H. ZHANG,2 L. CAPONE,2 
A. LOPEZ-GIRONA,2 P. H. SCHAFER,2 R. CHOPRA2 
1Celgene Corporation, United States; 2Celgene Corporation, 
United States

Background: Th alidomide (THAL) and its analog immu-
nomodulatory agents lenalidomide (LEN) and pomalidomide 
(POM) are active in many hematologic cancers. Modulation 
of cereblon (CRBN)-bound E3 ubiquitin ligase complexes 
is implicated in the MOA of these compounds. CC-122 is 
a non-phthalimide analog of the immunomodulatory drugs 
and fi rst-in-class pleiotropic pathway modulator (PPMTM) 
that binds the CRBN-E3 ubiquitin ligase complex. CC-122 
activity in multiple myeloma (MM) was investigated in pre-
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clinical studies.
Results: CC-122 inhibited MM cell proliferation in a 

CRBN- and dose-dependent manner. CC-122 induced cell 
cycle arrest at G0/G1, reduced phosphorylated pRb levels and 
increased CDK inhibitor p27 expression. CC-122 has greater 
activity in LEN-resistant MM cells vs LEN and pomalido-
mide (POM) and had anticancer activity in a xenograft MM 
model. CC-122 demonstrated immunomodulatory activity 
10-fold more potent vs LEN, including enhanced T-cell pro-
duction of cytokines and chemokines (eg, IL-13, TNF-α, 
GM-CSF, RANTES), as well as IFN-γ production from 
NK cells. CC-122 has greater antiangiogenic activity vs LEN 
and POM and inhibited new vessel growth, endothelial cell 
sprout formation, migration, and invasion. CC-122 had less 
of an antiplatelet eff ect and less potency with regard to CRBN 
binding vs LEN or POM. 

Conclusion: CC-122 has antiproliferative, immunomodu-
latory, and antiangiogenic properties and may have clinical 
signifi cance in the treatment of lymphoproliferative disorders. 
Ph I studies for MM, NHL, and solid tumors are ongoing.
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P-288
Preclinical Characterization of SAR650984, 
a Humanized Anti-CD38 Antibody for the 
Treatment of Multiple Myeloma
T. CAI,1 M. C. WETZEL,2 C. NICOLAZZI,2 
F. VALLEE,2 J. DECKERT,3 C. DUMONTET,4 
A. PLESA,4 A. KANNT,5 V. MIKOL,2 M. CHIRON,2 
Z. SONG,6 G. YANG,6 F. ADRIAN,6 K. CORZO,6 
L. VINCENT,2 V. BLANC2 
1Sano   Oncology, United States; 2Sano   R&D, Vitry-sur-Seine, 
France; 3ImmunoGen Inc., Waltham, MA, United States; 
4Centre de Recherche en Cancerologie - Hospices Civils de 
Lyon, Lyon, France; 5Sano   R&D, Frankfurt am Main Germany; 
6Sano   Oncology, United States

CD38 is a type II transmembrane glycoprotein with both 
ADP-ribosyl cyclase ectozyme activity and potential recep-
tor functions. CD38 is highly expressed at the surface of 
malignant plasma cells of multiple myeloma. SAR650984 
is a humanized IgG1 antibody targeting CD38 in early 
clinical development. Several potential mechanisms of ac-
tion of SAR650984 have been identifi ed including ADCC, 

CDC and pro-apoptotic activity (AACR2009 #859, #2048, 
#2797). Here we report further preclinical characterization of 
SAR650984 on epitope mapping, evaluation of CD38 enzy-
matic inhibition, exploration of pro-apoptotic activity in MM 
cellular models and patient samples, and in vivo activity in 
combination with bortezomib. Fab fragments derived from 
SAR650984 were co-crystallized with soluble human CD38 
to a 1.5A resolution. Loop H3 of the paratope protrudes 
out of the SAR650984 Fab structure and is critical for the 
complex stabilization. Th e conformational changes observed 
upon CD38 binding allosterically inhibits of the catalytic ac-
tivity of CD38. Binding of SAR650984 to CD38 impacts cell 
growth and survival as demonstrated by increased apoptosis 
signal in MM cells and primary patient samples. SAR650984 
apoptosis induction was evidenced in vivo, in SCID mice 
bearing SUDHL8 lymphoma, by a robust and sustained in-
duction of cleaved caspase 7. In combination with bortezo-
mib, SAR650984 demonstrated synergy in NCI-H929 MM 
xenograft model. Th ese results further confi rm the multiple 
mechanisms of action of SAR650984 and strongly support 
continued clinical evaluation of SAR650984 in the treatment 
of MM.
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P-289
Targeting the BRAF V600E Mutation in Multiple 
Myeloma
M. S. RAAB,1 N. LEHNERS,1 M. ANDRULIS,2 
D. CAPPER,3 R. PENZEL,2 C. HEINING,4 T. ZENZ,1 
P. SCHIRMACHER,2 A. D. HO,1 H. GOLDSCHMIDT,1 
K. NEBEN1 
1Department of Internal Medicine V, Heidelberg University 
Medical Center, Germany; 2Department of General Pathology, 
University of Heidelberg, Germany; 3Department of 
Neuropathology, University of Heidelberg, Germany; 4National 
Center of Tumor Diseases, University of Heidelberg, Germany

Background: In multiple myeloma (MM), there has been 
little progress in the specifi c therapeutic targeting of onco-
genic mutations. Whole-genome sequencing data has recently 
revealed that a subset of patients carry an activating mutation 
(V600E) of the BRAF kinase. However, the clinical relevance 
of this mutation in MM has yet to be defi ned. Methods: We 
screened 421 bone marrow and soft tissue biopsies from 379 
patients with a monoclonal gammopathy, including 251 cases 
with symptomatic MM, for the presence of the BRAF V600E 
mutation by mutation-specifi c immunohistochemistry fol-
lowed by confi rmatory Sanger sequencing. Th e mutations 
status was correlated with patient outcome and treatment of a 
relapsed and refractory patient with confi rmed BRAF V600E 
mutation with the mutation-specifi c inhibitor vermurafenib 
was initiated. Results: Th e mutation was found in 2.8% of 
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symptomatic cases (7/251), including fi rst occurrence at re-
lapse or detection only in a subclone. Th ere was a signifi cantly 
higher incidence of extramedullary disease (57% vs. 18% 
(p=0.02)) in patients in whom the mutation was detected 
when compared to controls. Most importantly, we report on 
a patient with relapsed MM and extensive extramedullary dis-
ease, refractory to all approved therapeutic options, who has 
rapidly and durably responded to low doses of the specifi c 
BRAF inhibitor, vermurafenib. Conclusion: Th is is the fi rst 
evidence of the clinical and therapeutic relevance of BRAF 
V600E mutations in this disease, proving the principle of spe-
cifi c inhibition of driver mutations in MM.
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P-290
The New Drug Partner for Combination Therapy 
in Myeloma: Development of ACY-1215 a 
Selective HDAC6 Inhibitor
S. JONES,1 N. RAJE,2 T. HIDESHIMA,3 S. LONIAL,4 
J. SUPKO,5 M. YANG,6 D. TAMANG,6 C. WHEELER,7 
K. ANDERSON3 
1Biology and Preclinical Development, Acetylon 
Pharmaceuticals, Inc., United States; 2Center for Multiple 
Myeloma, Massachusetts General Hospital Cancer Center, 
Boston, MA United States; 3Jerome Lipper Multiple Myeloma 
Center and LeBow Institute for Myeloma Therapeutics, 
Dana Farber Cancer Institute, Boston, MA United States; 
4Hematology & Medical Oncology. Winship Cancer Institute, 
Emory University School of Medicine, Atlanta, GA United 
States; 5Clinical Pharmacology Laboratory, Massachusetts 
General Hospital Cancer Center, Boston, MA United 
States; 6Biology and Preclinical Development, Acetylon 
Pharmaceuticals Inc., Boston, MA United States; 7Clinical 
Development, Acetylon Pharmaceuticals Inc., Boston, MA 
United States

HDACs are a family of enzymes that regulate critical cellu-
lar functions. First generation, non-selective, HDAC inhibi-
tors are active in multiple myeloma (MM) in combination 
with standard therapies, but are associated with severe fatigue, 
gastrointestinal eff ects and myelosuppression. ACY-1215 is 
the fi rst selective HDAC6 inhibitor to reach clinical trials and 
data support the well-tolerated safety profi le observed in pre-
clinical studies. HDAC6 acts in the cytoplasm of MM cells 
regulating aggresome formation, an alternative route for deg-
radation of excessive and misfolded proteins. Knockdown of 
HDAC6 signifi cantly increased the activity of the proteasome 
inhibitors (PIs) bortezomib and carfi lzomib in MM cells. 
ACY-1215 recapitulates these results and shows synergistic 
cell killing with PIs providing the rationale for inhibiting the 
two major pathways of protein degradation in the clinic to 
treat multiple myeloma. Th e inhibition of HDAC6 corre-
lates with preferential increase in acetylated tubulin. Further, 

ACY-1215 synergizes with immunomodulatory agents in the 
presence or absence of dexamethasone to induce apoptosis 
in MM cells. Th e monotherapy experience with ACY-1215 
demonstrates few treatment related adverse events and is asso-
ciated with stable disease up to 10 cycles of treatment (Blood, 
V20(21):4061). Based on the preclinical and early clini-
cal data ACY-1215 has entered phase 1b combination trials 
with bortezomib (ACY-100) and with lenalidomide (ACE-
MM-101) in patients with relapsed and refractory MM. Re-
cent preclinical and clinical data will be presented.
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P-291
Development of Novel Non-Bisphosphonate 
Inhibititors of hFPPS for the Treatment of 
Multiple Myeloma.
M. SEBAG,1 A. BERGHUIS,2 J. DESCHUTTER,3 
C. LEUNG,3 J. PARK,2 S. SHUSTIK,1 Y. S. LIN,3 
Y. TSANTRIZOS3 
1Department of Medicine, Division of Hematology, 
McGill University Health Centre, Canada; 2Department 
of Biochemistry, McGill University, Montreal, Canada; 
3Department of Chemistry, McGill University, Montreal, Canada

Recent clinical trials have demonstrated that nitrogen-
containing bisphosphonates (N-BPs), inhibitors of the hu-
man farnesyl pyrophosphate synthetase (hFPPS) are disease 
modifying agents in Multiple Myeloma (MM), likely im-
proving overall survival. Bisphosphonates are the only class 
of approved drugs that specifi cally target hFPPS and they do 
so by binding to a DMAP/GPP substrate sub-pocket of the 
active site through metal-mediated interactions. Owing to 
their charged nature, avidity for bone and overall poor cellu-
lar bioavailability, nitrogen-containing bisphosphonates (N-
BPs) can be considered poor clinical drugs. hFPPS, however, 
remains a tantalizing drug target as it is ultimately responsible 
for the farnesylation of GTPases including H-Ras and K-Ras, 
which have been found to be widely mutated in MM. In ad-
dition, hFPPS is widely expressed in MM cell lines and pa-
tient samples. We synthesised a library of structurally diverse 
inhibitors and used structural techniques (NMR, ITC, DSF 
and X-ray crystallography) to probe their interactions with 
hFPPS. We have identifi ed a number of non-N-BPs that bind 
to an allosteric pocket of hFPPS and demonstrate superior 
bio-physical properties than N-BPs. In addition, we dem-
onstrate that some of our inhibitors block intracellular ERK 
phosphorylation and induce apoptosis in human MM cells. 
Th ese compounds are expected to have greater oral bioavail-
ablility than the current N-BPs drugs and may lead to a novel 
class of anti-MM therapeutics.
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P-292
A Protein Knock-down & Knock-in Approach 
to Study the Function of CRBN in the IMiD 
Response in Multiple Myeloma Cells
K. MILLER,1 J. EVANS,2 D. MENDY,3 G. CARMEL,3 
K. HUGHES,3 B. E. CATHERS,3 A. LOPEZ-GIRONA3 
1Celgene Corporation, United States; 2PharmAria LLC, United 
States; 3Celgene Corporation, United States

Immunomodulatory drugs (IMiDsⓇ) have shown anti-
cancer eff ects in diff erent indications by direct inhibition of 
cancer cell proliferation as well as modulation of its microen-
vironment. Cereblon (CRBN), a component of a Cullin-ring 
ligase (CRL) E3 ubiquitin ligase complex, is the target of the 
IMiDs, and binding of CRBN by these agents mediates their 
eff ects in multiple myeloma (MM) cells. 

To understand the signifi cance of CRBN to IMiD activ-
ity, we designed a protein knock-down/knock-in strategy in 
a panel of MM cell lines. Inducible small hairpin RNA (shR-
NA) constructs targeting un-translated and coding regions 
of human CRBN were infected in a panel of IMiD-sensitive 
MM cell lines and compared to a non-targeting negative con-
trol. Reduction of CRBN protein had no eff ect on growth 
rate or viability in any line tested but led to an IMiD-resistant 
phenotype. Furthermore, IMiD eff ects on cell cycle regulator 
proteins and IRF4/c-Myc survival pathway were abrogated 
by the reduction of CRBN. In an IMiD-resistant line lack-
ing detectable CRBN protein, overexpression of recombinant 
CRBN re-sensitized the cells to the eff ects of the IMiDs. 
Overexpression of recombinant wild-type CRBN in IMiD-
sensitive lines enhanced the anti-proliferative activity of IM-
iDs. Th ese eff ects were not observed when a thalidomide-

binding defective mutant CRBN (CRBNYW/AA) was expressed 
in IMiD-sensitive or resistant lines. 

Th ese results collectively suggest that CRBN is not critical 
for the proliferation or viability of MM cells but is critical for 
the anti-proliferative activity of IMiD compounds.
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P-293
Exon Mutations in Cereblon (CRBN) and DNA 
Damage Binding Protein 1 (DDB1) Genes are 
Rare in Myeloma Cells and Patients
A. K. GANDHI,1 S. LENTZSCH,2 S. A. SCHEY,3 
Y. CALLE,3 R. CHELLIAH,3 R. Z. ORLOWSKI,4 
C. BJORKLUND,4 A. MADAN,5 M. WALDMAN,6 
Y. NING,6 D. MENDY,6 A. LOPEZ-GIRONA,6 P. 
SCHAFER,6 L. AUKERMAN,6 A. THAKURTA,6 R. 
CHOPRA6 
1Celgene Corporation, United States; 2Columbia University, 
College of Physicians and Surgeons, United States; 
3Department of Haemato-oncology, King's College London, 
England; 4Department of Lymphoma/Myeloma, University 
of Texas M. D. Anderson Center, United States; 5Covance 
Genomics Lab, United States; 6Celgene Corporation, United 
States

Background: CRBN, a target of thalidomide and immu-
nomodulatory agents (IMiDsⓇ) lenalidomide (LEN), and 
pomalidomide (POM), is a component of the E3 ubiquitin 
cullin 4 ring ligase (CRL4) complex and includes DDB1. 
Two CRBN mutations have been reported in multiple my-
eloma (MM) patients (pts): truncating mutation (Q99) and 
point mutation (R283K). CRBN has a bi-allelic focal dele-
tion in the MM1.R cell line. No DDB1 mutations have been 
described previously. We investigated the incidence of CRBN 
and DDB1 mutations by next generation sequencing in MM 
cell lines and MM pts. 

Results: Out of 20 cell lines, one heterozygous CRBN 
mutation (D249Y) was found in the LEN-resistant AN-
BL6R cells which is located in the putative DDB1 binding 
domain while 2 silent mutations were in the KMS-12-BM 
(rs17027638) and OPM-2 cells. One DDB1 heterozygous 
mutation (E303D) was identifi ed in ANBL6 cells. No CRBN 
mutations were found in 62 MM pts; however 5 single nucle-
otide variations (SNV) were identifi ed. 3 out of 5 had an SNV 
at position 735 (Y245Y), 1 each at position 219 (H73H) and 
939 (C313C) respectively. Th e fi rst 2 SNVs (rs17027638 and 
rs1045309) are described but not the last. We found a single 
SNV (P51P; rs2230356) in 6/62 patient samples for DDB1. 

Conclusions: Mutations within the coding sequences of 
CRBN and DDB1 are rare in MM pts and cell lines. Most in-
trinsically LEN-resistant cells and cell lines made resistant to 
LEN or POM do not have CRBN or DDB1 mutations sug-
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gesting other sources of IMiD drug resistance such as genetic 
or epigenetic mechanisms for regulating CRBN and DDB1.

398

P-294
Pomalidomide and Dexamethasone 
are Synergistic in Preclinical Models of 
Lenalidomide-refractory Multiple Myeloma (MM)
E. RYCHAK,1 D. MENDY,2 T. SHI,2 Y. NING,2 
J. LEISTEN,2 H. RAYMON,2 M. ADAMS,2 
D. CEDZIK,2 L. LU,2 K. MILLER,2 R. ORLOWSKI,3 
A. GANDHI,2 L. AUKERMAN,2 M. B. GONZALES,2 
B. E. CATHERS,2 R. CHOPRA,2 T. O. DANIEL,2 
A. LOPEZ-GIRONA2 
1Celgene Corporation, United States; 2Celgene Corporation, 
United States; 3University of Texas MD Anderson Cancer 
Center, United States

Th e combination of pomalidomide (POM), a second-gen-
eration immunomodulatory drug, with low-dose dexametha-
sone (DEX) has shown progression-free survival and overall 
survival improvements in relapsed/refractory MM patients. 
We investigated the MOA behind POM-DEX combination 
in lenalidomide (LEN)-resistant human MM cell lines, HM-
CLs. 

A panel of LEN-resistant HMCLs were treated with POM 
or LEN (0-100 μM) for 5 days. Single-agent POM showed 
signifi cant anti-proliferative activity in 6/7 LEN-resistant 
HMCLs tested and signifi cantly reduced cell proliferation 
compared with LEN in a panel of 12 HMCLs. LEN showed 
no activity in POM-resistant HMCLs. Th e combination of 
POM-DEX was strongly synergistic in both LEN-sensitive 
and -resistant HMCLs, inhibiting cell proliferation and in-
ducing apoptosis. Importantly, this was recapitulated in an 
in vivo xenotransplant SCID mouse model, whereby POM-
DEX synergistically reduced tumor growth in LEN-resistant 
HMCLs. Gene expression studies revealed a unique gene sig-
nature in POM-DEX treated samples. Key gene expression 
events, such as downregulation of IRF-4, c-Myc, and BCL-2, 
and upregulation of BIM and cleaved PARP1 were confi rmed 
at the protein level. 

Th e combination of POM-DEX induced strong synergistic 
tumoricidal eff ects in LEN-resistant HMCLs in vitro and in 
vivo suggesting that this will be a formidable therapy in the 
LEN-refractory setting. Defi ning the molecular mechanisms 
behind these eff ects will enable the generation of predictive 
biomarkers of patient response and better defi ned use of this 
powerful combination in the clinic.

P-296
Cytotoxic Effect of Nuclear Import Receptor 
Inhibitor Importazole on Multiple Myeloma
W. YAN,1 J. DU,1 H. JIANG,1 J. HOU1 
1The Myeloma and Lymphoma Center, Department of 
Hematology, Changzheng Hospital, The Second Military 
Medical University, China

Background: Multiple myeloma (MM) accounts for more 
than 10% of total hematological malignancies. Nuclear fac-
tor-kappa B (NF-κB) has been regarded to play a prominent 
role in the tumorogenesis and progression in MM. Importin 
β, function as import protein, is required for the nuclear im-
port of myeloma-related "cargo" proteins including NF-κB. 
Importazole (IPZ), a highly specifi c inhibitor of importin 
β, readily blocks importin-α/β-mediated NF-κB nucle-
ar import. Methods: MM cell lines and primary cells were 
treated with diff erent concentrations of IPZ. Cell cytotoxic 
eff ects were detected through MTT and fl ow cytometry. Th e 
expression level of nuclear NF-κB protein was measured us-
ing western blot and immunofl uorescence. Th e DNA binding 
activity was examined by electrophoretic mobility shift assay. 
Results: IPZ inhibited cell growth in a dose and time-depen-
dent manner, with IC50 values of 4.43 and 4.78μM on 
RPMI8226 and NCI-H929 cells after 48 hours incubation. 
Exposure of cells to 8 and 12μM IPZ for 48 hours exerted 
apoptosis, 14.53±0.9% and 32.57±1.8% in RPMI8226, 
19.46±0.7% and 46.02±1.1% (P<0.05) in NCI-H929, re-
spectively. Treatment with 8μM IPZ could inhibit NF-κB 
nucleus translocation and reduce its DNA binding. In con-
trast to primary myeloma cells, IPZ induced cell cycle arrest 
but not apoptosis in normal bone marrow mononuclear cells. 
Conclusion: IPZ is a potent agent that selectively targets MM 
cells, and may be of value in the treatment of MM. Keywords: 
multiple myeloma; IPZ; NF-κB signaling pathway; cytotox-
icity
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NK Cell Activation and Cytotoxicity in Human 
PBMC/Myeloma Cell Co-cultures Induced by 
Elotuzumab, Lenalidomide, or Both
N. BELMAR,1 R. YUN,2 A. RICE2 
1AbbVie Biotherapeutics Corporation, United States; 2AbbVie 
Biotherapeutics Corporation, United States

Background: Elotuzumab (Elo) is a humanized anti-CS1 
antibody that enhances Natural Killer (NK) cell mediated 
antibody dependent cellular cytotoxicity of CS1 expressing 
myeloma cells. Lenalidomide (Len) is an immunomodula-
tory agent that activates NK cells. Elo+Len enhanced anti-
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myeloma activity in xenograft models. Mechanisms of NK 
cell activation and myeloma cell killing with Elo+Len were 
investigated. Methods: Human PBMC and myeloma cells 
(OPM-2) were co-cultured with Elo, Len or Elo+Len for 24-
72h. Expression of activation markers and adhesion receptors 
were evaluated by fl ow cytometry, cytokines by Luminex and 
ELISpot assays and cytotoxicity by myeloma cell counting. 
Results: Co-culture production of IFN-γ increased with 
Elo and was signifi cantly higher with Elo+Len. OPM-2 cell 
surface expression of ICAM-1 increased synergistically with 
Elo+Len compared to each agent alone. NK cell expression 
of CD25 (IL-2Rα) was enhanced by Elo but not Len, and 
Elo+Len was synergistic. IL-2 levels were increased by Len, 
but decreased by Elo due to increased consumption by CD25 
expressing NK cells as blocking IL-2 uptake with anti-CD25 
resulted in higher IL-2 levels than with Len. Th e number 
of IL-2-producing cell colonies was increased with Elo, Len 
and Elo+Len was synergistic. NK cell dependent myeloma 
cell killing was induced by Elo and to a lesser extent Len and 
Elo+Len was synergistic. Conclusions: Elo alone and synergis-
tically with Len activated NK cells and enabled NK cell medi-
ated OPM-2 myeloma cell killing via mechanisms involving 
increased IFN-γ, ICAM-1, IL-2 and CD25.
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P-298
From CLL to Multiple Myeloma - Spleen 
Tyrosine Kinase (Syk) In  uences Multiple 
Myeloma Cell Survival and Migration
J. LORENZ,1 J. WALDSCHMIDT,1 D. WIDER,1 
M. KLEBER,1 R. WAESCH,1 K. ZIRLIK,1 
M. ENGELHARDT1 
1University Medical Center Freiburg, Germany

Introduction: Spleen Tyrosine Kinase (Syk) is crucial in 
various B-cell malignancies and recent results show a rela-
tion to the CD31/CD38 pathway. Since CD38 is present on 
MM-cells, we sought to elucidate the importance of Syk in 
MM compared to CLL as published (Buchner M et al. Blood 
2010). Methods: MM cell lines (MMCLs, L363, MM.1S, 
MM.1Rl, RPMI8226, U266) and bone marrow samples of 
MM patients (pts) were compared to that of healthy donors 
(HD) and CLL pts. Syk expression was determined via im-
munoblotting. Flow cytometry was used to evaluate cell vi-
ability after Annexin/PI-staining and to detect cell migration. 
Results: MMCLs displayed varying expression (0.5 - 2-fold) 

of Syk compared to CLL pt samples. 24hr-treatment with 
R406 (Syk-inhibitor) led to signifi cantly reduced viability in 
2 of 3 MMCLs (Fig. 1). In combination with bortezomib, cu-
mulative apoptotic potency was observed (L363, MM.1Rl). 
Subsequent evaluation of downstream targets revealed down-
regulation of pAKT and Mcl-1. Syk inhibition did not signifi -
cantly change the CD38 expression on MMCL as detected 
on CLL pts. Migration of L363 to BM supernatant from HD 
signifi cantly decreased as Syk was targeted. Compared to CLL 
pts, MM BM pt specimen expressed lower Syk and pSyk lev-
els. Conclusions: Syk expression in MMCLs partly resembled 
that in CLL pt controls. Inhibition of Syk via R406 led to 
potent cytotoxic and antimigratory eff ects on MMCLs infl u-
encing the AKT pathway. Considering the inhibitory eff ects, 
despite low levels of activation in vitro, Syk may represent a 
therapeutic target in MM.
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P-299
Pharmacologic Inhibition of c-Myc Kills 
Myeloma Cells
A. SUNDAN,1 T. HOLIEN,1 K. MISUND,1 
T. VATSVEEN,1 H. HELLA,1 A. WAAGE1 
1Cancer Research and Molecular Medicine, NTNU, Norway

Th e oncogene c-MYC is deregulated in multiple myeloma. 
Importantly, the activity of c-MYC is elevated in plasma cells 
in patients with myeloma compared to the premalignant 
state monoclonal gammopathy of undetermined signifi cance, 
indicating a prominent role for c-MYC in myeloma patho-
genesis. We earlier found the Bone Morphogenetic Proteins 
induce apoptosis in myeloma cell lines and primary cells by 
SMAD-dependent downregulation of c-MYC. Repression of 
c-MYC by short hairpin RNA has also been shown to induce 
apoptosis in myeloma cell lines. Transcriptional regulation by 
c-MYC requires heterodimerization of c-MYC and its obli-
gate partner MAX. Th e small molecular inhibitor 10058-F4 
disrupts the formation of such heterodimers and was used in 
vitro to test the dependency on c-MYC activity in primary 
myeloma cells and myeloma cell lines. Th e inhibitor induced 
apoptosis in a dose-dependent manner in the 22 primary sam-
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ples tested. Apoptosis was also induced in myeloma cell lines 
except in the U266 cell line, which does not express c-MYC. 
Likewise, we found that treatment of myeloma cells with the 
malaria drug artesunate also led to downregulation of c-Myc 
protein concomitant with induction of myeloma cell apopto-
sis. Taken together, the results identify c-Myc as a target for 
treatment of multiple myeloma.
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P-300
Targeting MAGE-C1 (CT7) Dependency in 
Relapse Multiple Myeloma with DNA Vaccines
S. S. SAHOTA,1 C. WANG,2 D. JOSEPH-PIETRAS,2 
N. ZOJER,3 N. SAVELYEVA2 
1Cancer Sciences Academic Unit, University of Southampton, 
United Kingdom; 2Cancer Sciences Academic Unit, University 
of Southampton, United Kingdom; 3First Department 
of Medicine, Center for Oncology and Hematology, 
Wilhelminenspital, Austria

In multiple myeloma (MM), disease can be de-bulked 
by successive therapies but tumor invariably relapses. New 
therapeutic options are clearly essential, and include immu-
notherapeutic vaccines. For vaccination, a critical question is 
which tumor-associated antigens (TAAs) to target in remis-
sion. Here, the cancer testis antigens (CTAs) come to the fore, 
as many are essentially tumor-specifi c. Of these, MAGE-C1 
(CT7) is a type I antigen that we previously reported as ex-
pressed in >60% relapse MM cases. Other observations in 
MM have identifi ed CT7 as an early and high risk marker of 
relapse; associated CT7 with poor prognosis; and identifi ed 
CT7 as important for survival. Taken together, these fi ndings 
delineate a dependency on MAGE-C1 in relapse MM, and 
defi ne it as a lead candidate for immunotherapy. We have de-
veloped DNA fusion gene vaccines (pDOM) able to induce 
immunity to defi ned CD8+ cytotoxic T-lymphocyte (CTL) 
TAA-epitopes, necessary to attack HLA class I expressing MM 
cells. Pre-clinical evaluations utilize the transgenic HLA-A2 
HHD model to test pDOM.epitope vaccines. Using in-silico 
based algorithms we identifi ed several HLA-A2 MAGE-C1 
derived epitopes, and selectively examined these by delivery 
as pDOM.epitope vaccines in the HHD model. Of these, 2 
CT7 epitopes (E1, E2) induced high CTL responses, and E1 
revealed marked CTL lysis of human MM cell lines made chi-
meric for HHD MHC class I, higher than any CTA-derived 
epitope tested in our laboratory. MAGE-C1 then emerges as 
an optimal CTA to target with DNA vaccines in MM, and 
facilitates clinical evaluation.
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P-301
Kinase CK2 Inhibitors Boost Bortezomib 
Cytotoxicity on Multiple Myeloma by 
Downmodulating Survival and Stress Pathways.
F. PIAZZA,1 S. MANNI,2 A. COLPO,2 
A. BRANCALION,2 F. ZAFFINO,2 L. QUOTTI TUBI,2 
E. MANDATO,2 T. BERNO,2 R. ZAMBELLO,2 
G. SEMENZATO2 
1Department of Medicine, University of Padova, Italy; 
2Hematology, Department of Medicine, University of Padova, 
Italy

Th e molecular determinants mediating bortezomib-induced 
MM cell death are largely unknown. We previously identifi ed 
the kinase CK2 as a growth-promoting protein in MM. In this 
study, we verifi ed whether CK2 regulates MM cell sensitivity 
to bortezomib. MM cells were treated with bortezomib and 
CK2 inhibitors. Bortezomib-induced MM cell apoptosis and 
proliferation arrest were signifi cantly increased by the inhibi-
tion of CK2 with CX4945 and the tTBB derivative K27 (up 
to 2.5 fold for primary MM cells and up to 1.8 fold for U266 
and INA-6 cell lines for both inhibitors, p<0.05, n=3-8). Th is 
eff ect was present in diff erent experimental settings of MM 
cell growth. CK2 inhibition also empowered bortezomib-
triggered mitochondrial apoptosis (assessed by JC-1 staining, 
up to 2 fold in CK2 inhibitors-treated cells with downregula-
tion of Bcl2, Mcl1 and upregulation of Bax and Bak). Th e 
bortezomib-triggered activation of NF-κB and rise in the 
levels of the unfolded protein response-associated kinase/
endoribonuclease IRE1α - which could antagonize apopto-
sis - were found to be markedly reduced by CK2 inhibition. 
Moreover, CK2 inhibition also led to a strong downregulation 
of STAT3 phospho Ser727 levels and enhanced the accumu-
lation of poly-ubiquitylated proteins consequent to bortezo-
mib exposure. Th ese results indicate that protein kinase CK2 
can antagonize bortezomib-induced apoptosis by regulating 
critical signaling pathways at multiple levels in MM cells. Our 
fi ndings could be particularly relevant for the development 
of novel bortezomib-based anti-MM combination strategies.
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Car  lzomib in Combination with HDAC6 
Inhibitor ACY-1215 Induces MM Cell Death by 
Inhibition of Autophagosome Formation.
Y. MISHIMA,1 L. SANTO,2 D. CIRSTEA,2 H. EDA,2 
N. NEMANI,2 S. ARASTU-KAPUR,3 C. KIRK,3 
T. HIDESHIMA,4 K. C. ANDERSON,4 S. S. JONES,5 
N. RAJE2 
1MGH Cancer Center,, Massachusetts General Hospital, 
Harvard Medical School, United States; 2MGH Cancer 
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Center,, Massachusetts General Hospital, Harvard Medical 
School, United States; 3Onyx Pharmaceuticals, Inc., 
South San Francisco, United States; 4Dana Farber Cancer 
Institute, Harvard Medical School, United States; 5Acetylon 
Pharmaceuticals, Inc., United States

HDAC6 plays a major role the fusion of autophagosomes 
to lysosomes and autophagy. Proteasome inhibitor (PI) treat-
ment results upregulation of autophagy as a survival mecha-
nism in multiple myeloma (MM) cells. Here we studied the 
anti-MM eff ect of the PI, carfi lzomib (CFZ), in combination 
with the HDAC6 inhibitor, ACY-1215. ACY-1215 in com-
bination with CFZ triggers synergistic cytotoxicity in MM 
cell lines, including bortezomib resistant MM cells. CFZ in-
creased LC3, suggesting an accumulation of autophagosomes, 
as well as p62, a binding protein between ubiquitinated pro-
teins within the aggresome and the autophagosome. Impor-
tantly, the combination of ACY-1215 and CFZ increased cas-
pase cleavage and apoptosis, and was associated with a block 
in aggresome formation, as evidenced by decreased LC3 and 
p62. Moreover, MM cells treated with CFZ showed accumu-
lation of LC3 and p62 in the cytoplasm with nuclear degra-
dation, suggesting autophagosome formation, which was also 
blocked by addition of ACY-1215. Th ese results suggest that 
the combination of ACY-1215 and CFZ inhibit aggresome 
and autophagosome formation, thereby enhancing apoptosis.
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P-303
Selective Targeting of Mcl-1 Induces Myeloma 
Cell Death and Synergizes with Proteasome 
Inhibitors
J. A. ZONDER,1 A. AZMI,2 
Z. NIKOLOVKA-COLESKA,3 M. ABIDI,2 
R. MOHAMMAD2 
1Department of Oncology, Karmanos Cancer Institute / Wayne 
State University, United States; 2Department of Oncology, 
Karmanos Cancer Institute / Wayne State University, United 
States; 3Department of Pathology, University of Michigan, 
United States

Th e anti-apoptotic protein Mcl-1 is key to the survival of 
malignant plasma cells (PCs) in multiple myeloma (MM). We 
have shown that Mcl-1 is consistently over-expressed in pa-
tient-derived MM PCs. Using structure based drug design we 
have developed high affi  nity small molecule inhibitors (SMIs) 
that selectively bind with to the BH-3 hydrophobic groove of 
Mcl-1. Th is displaces pro-apoptotic partners such as Bax, Bak, 
Bok and Bid in MM PCs, ultimately inducing apoptosis via 
cleavage of caspases 3 and 9. Th e lead SMI (UMI-77) induced 
apoptosis of MM PCs at a concentration that does not af-
fect normal lymphocytes (IC50 5 μM). Co-treatment of MM 
cells with UMI-77 and a proteasome inhibitor (bortezomib 

or carfi lzomib) resulted in synergistic induction of apoptosis 
(see fi gure). UMI-77 is tolerated in mice at intravenous doses 
up to 60 mg/kg, and suppresses tumor growth in a lymphoma 
mouse model. We are thus evaluating UMI-77 alone and in 
combination with proteasome inhibitors in a MM mouse xe-
nograft model, with proteomic assessment of treatment eff ect 
on MM cells in vivo. In summary, we have shown that selec-
tive targeting of Mcl-1 induces MM cell death and sensitizes 
MM cells to the eff ects of proteasome inhibitors, providing a 
strong rationale for further evaluation of the SMI UMI-77 as 
a potential anti-MM therapy.
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CD28: a Pro-survival Signaling Molecule in 
Multiple Myeloma as a Novel Therapeutic Target
M. MURRAY,1 J. NAIR,2 K. LEE2 
1Department of Immunology, Roswell Park Cancer Institute, 
United States; 2Department of Immunology, Roswell Park 
Cancer Institute, United States

Multiple myeloma (MM) survival is dependent on the bone 
marrow microenvironment and is mediated by the receptor 
CD28, expressed on MM cells. CD28 expression correlates 
clinically with poor outcomes, and we have shown that CD28 
signaling protects MM from chemotherapy. However, the 
molecular pathway by which CD28 does this is not clear. 
Since CD28 signals via a PI3K-Akt-FoxO3a pathway in T 
cells, we interrogated whether this pathway is critical in MM. 
We observed that blockade of PI3K or Akt abrogates CD28-
mediated survival. Upon CD28 activation, transcription fac-
tor FoxO3a is phosphorylated and excluded from the nucle-
us. Being downstream of FoxO3a, we examined whether the 
pro-apoptotic molecule Bim is regulated by CD28. Indeed, 
CD28 activation downregulates Bim, blockade upregulates it, 
and Bim silencing abrogates sensitivity to CD28 blockade. To 
confi rm that stromal cells protect MM, we co-cultured MM 
and dendritic cells and observed increased survival. However, 
if CD28 or CD80/86 is blocked, protection is completely ab-
rogated. To examine if this is relevant in vivo, we used the mu-
rine myeloma model Vk*MYC and a SCID/human model. In 
either case, treatment with CTLA4-Ig (to block CD80/86) in 
combination with a sub-therapeutic chemotherapy dose was 
able to signifi cantly decrease tumor burden and extend sur-
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vival. Taken together, these data suggest that CD28 is a direct 
mediator of chemotherapy resistance in vivo, and blockade of 
CD28 represents a novel target for clinical therapy.
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Individualizing Myeloma Virotherapy Protocols: 
Oncolytic Picornaviruses, CVA21 and 
Mengovirus
S. J. RUSSELL,1 E. HADAC,2 A. RUIZ,2 
N. ELSEDAWY,2 S. RUSSELL2 
1Department of Molecular Medicine, Mayo Clinic, United 
States; 2Department of Molecular Medicine, Mayo Clinic, 
United States

Oncolytic picornaviruses are uniformly icosahedral par-
ticles of ～30 nM diameter that extravasate effi  ciently from 
leaky tumor neovessels and may spread selectively to infect 
tumor cells throughout the body. MicroRNA targeting was 
developed to eliminate the undesirable toxicities of these vi-
ruses and tailor them for cancer therapy. In this way we have 
successfully eliminated the muscle toxicity of Coxsackievirus 
A21 and are in the process of eliminating both the cardiac 
and CNS toxicities of our oncolytic Mengovirus platform. 
Th e targeted Coxsackievirus A21 is rapidly destructive to sub-
cutaneous myeloma xenografts at intravenous doses as low as 
103 TCID50, or when administered as naked RNA, while the 
Mengovirus, attenuated by truncation of the poly(C) tract in 
its 5’ untranslated region, is active in a syngeneic immuno-
competent mouse plasmacytoma model. Th e mode of virus 
spread that leads to tumor destruction in these models has not 
yet been histologically characterized, but is associated with 
sustained secondary viremia during which the circulating 
virus titer is 3 logs higher than the peak level achieved dur-
ing initial virion infusion. Our current hypothesis is that this 
sustained viremia is the key factor in establishing a spreading 
infection and elimination of disseminated tumor cells. We 
therefore predict that picornavirus therapy will be equally ef-
fective whether the myeloma cells are growing as a subcutane-
ous plasmacytoma or dispersed throughout the bone marrow 
in a systemic orthotopic myeloma model. Ongoing experi-
ments will shed further light on this hypothesis.
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Individualizing Myeloma Virotherapy Protocols: 
VSV-IFNβ-NIS
S. J. RUSSELL,1 A. KIRK,2 S. NAIK,2 K. BAILEY,3 
M. STEELE,2 K. W. PENG,2 D. DINGLI,2 
S. RUSSELL2 

1Department of Molecular Medicine, Mayo Clinic, United 
States; 2Department of Molecular Medicine, Mayo Clinic, 
United States; 3Department of Health Sciences Research, 
Mayo Clinic, United States

Oncolytic VSVs are 70x180nm bullet shaped particles that 
extravasate from leaky tumor neovessels. Although VSV can 
enter all cell types promiscuously, propagation occurs only in 
neoplastic tissues that are not in an antiviral state. Intratumor-
al spread is contact-dependent and spatially constrained, pro-
ducing centrifugally expanding infectious centers. Secondary 
viremia and viremic spread are minimal. In plasmacytomas, 
virus spread may be terminated rapidly by innate immune re-
sponses (antiviral state) or continue unabated until controlled 
by the adaptive immune system. Based on experimental obser-
vations in diff erent myeloma models, we developed a simple 
spatial mathematical model that calculates the probability of 
tumor cell survival after intravenous VSV administration. Th e 
two key model parameters are (i) density of initially infected 
cells in the tumor, (ii) average maximum size attained by the 
infectious centers. Predicted eff ects of virus dose modifi cation 
and antiviral immune response modulation were investigated 
through additional in vivo experimentation, and the results 
agree with the predictions of the model. Since virus spread 
is cell contact dependent, myeloma cells are more likely to 
be killed when embedded in a plasmacytoma than when dis-
persed through the bone marrow and effi  cacy is superior for 
nodular vs diff use myeloma, where myeloma cell concatena-
tion (or connectivity) emerges as a key driver of the dose-
response relationship. Th is new mathematical model will be 
useful to guide the further optimization and individualization 
of myeloma virotherapy protocols.
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The Combination of Dexamethasone and 
the Mcl-1 Inhibitor, Obatoclax, as a Potential 
Therapy for Multiple Myeloma
M. SEBAG,1 M. NGUYEN,2 F. ERTEL,2 C. BERNIER,2 
F. ROBERT,2 X. F. HUANG,1 A. BRAMOULLE,3 
C. SHUSTIK,1 J. PELLETIER,2 A. ROULSTON,2 
G. SHORE2 
1Department of Medicine, Division of Hematology, McGill 
University Health Centre, Canada; 2Department of 
Biochemistry, McGill University, Montreal, QC; 3Department of 
Biochemistry and the Rosalind and Morris Goodman Cancer 
Centre, McGill University, Montreal, QC

Glucocorticoids remain crucial in the therapy of Multiple 
Myeloma (MM), often enhancing even the most power-
ful novel anti-MM therapies. Despite their usefulness, their 
eff ect on this disease is poorly understood. Using a pooled 
shRNA screening approach, we identifi ed MCL1 as a gene 
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whose knock-down confers increased sensitivity to dexa-
methasone (DEX). Mcl-1 is an anti-apoptotic Bcl-2 protein 
that is often over-expressed in cancers and even MM. It has 
been linked with resistance to chemotherapy. Obatoclax is a 
pan Bcl-2 family inhibitor that potently disrupts Mcl-1/Bak 
interactions and is highly cytotoxic to Mcl-1 dependent cell 
lines. Th e combination of DEX with obatoclax results in a 
synergistic inhibition of MM cell line growth and this is most 
pronounced when cells are pre-treated for 48h with DEX, 
suggesting the involvement of gene regulation in this strategy. 
Bim, a pro-apoptotic Mcl-1 binding partner, is induced in 
multiple myeloma cells in vitro and in vivo in the Vk*myc 
murine MM model following DEX treatment. Bim induc-
tion is important for Bak oligomerization at the mitochon-
drial membrane, initiating apoptosis and appears required for 
DEX mediated cell killing of MM cells. Obatoclax is eff ective 
as a single agent in the Vk*myc model and is currently being 
evaluated in combination with DEX. Th ese results propose 
a promising new combination therapy that operates through 
a mechanism involving DEX mediated Bim induction and 
inhibition of anti-apoptotic Mcl-1, by obatoclax, leading to 
Bak oligomerization and cell death.
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P-308
Terminal Disruption of Secretory Homeostasis 
by Inhibition of p97 and Proteasome-mediated 
Protein Degradation in Myeloma
H. W. AUNER,1 A. M. MOODY,2 T. WARD,3 
M. KRAUS,4 E. MILAN,5 P. MAY,6 A. CHAIDOS,6 
C. DRIESSEN,4 S. CENCI,5 F. DAZZI,6 
A. RAHEMTULLA,6 J. APPERLEY,6 
A. KARADIMITRIS,6 N. DILLON2 
1Centre for Haematology, Imperial College London, United 
Kingdom; 2MRC Clinical Sciences Centre, London, United 
Kingdom; 3London School of Hygiene and Tropical Medicine, 
London, United Kingdom; 4Kantonsspital St. Gallen, 
Switzerland; 5San Raffaele Scienti  c Institute, Milan, Italy; 
6Centre for Haematology, Imperial College London, United 
Kingdom

Th e toxic eff ect of proteasome inhibition (PI) in multiple 
myeloma cells (MMCs) is at least partly due to impaired 
endoplasmic reticulum (ER)-associated protein degradation 
(ERAD), which causes overwhelming ER stress. Th e cytosolic 
ATPase, p97, plays a key role in mediating ERAD and other 
protein degradation pathways, and has been suggested as a 
novel anti-cancer target. Th e existence of signifi cant non-re-
dundant eff ects of inhibitors of the proteasome and p97 would 
open up the possibility that dual inhibition of both ERAD 
components could be used to terminally disrupt secretory 
homeostasis in MMCs. We found that separate inhibition of 

p97 or the proteasome generates quite diff erent eff ects on the 
ER and on intracellular protein metabolism. Moreover, con-
current inhibition of both p97 and the proteasome effi  ciently 
induced apoptosis in MMCs, caused dramatic vacuolisation 
of the ER, led to terminal translational shut-down, blocked 
degradation of ubiquitinated proteins, and deregulated key 
cellular survival and cell death pathways. While dual inhibi-
tion of the proteasome and p97 was highly toxic to MMC 
lines and primary MMCs, including bortezomib-insensitive 
MMCs, it showed little toxicity in untransformed cells. Our 
observations indentify non-redundant roles of p97 and the 
proteasome in maintaining homeostasis of the ER and of in-
tracellular protein metabolism in MMCs, and provide a con-
ceptual framework for dual targeting of protein degradation 
pathways as a potential therapeutic strategy in MM.

413

P-309
HDAC Inhibitor VPA Enhances the Anti-
myeloma Effect with PPARγ Agonist on in Vivo 
Study
N. AOUALI,1 V. PALISSOT,1 A. BROUKOU,1 
M. BOSSELER,1 O. KEUNEN,1 P. STORDEUR,2 
G. BERCHEM1 
1Department of Oncology, CRP-Sante, Luxembourg; 
2Department of Biotechnology, CER Group, BELGIUM

In spite of the development of new chemotherapy, the mul-
tiple myeloma (MM) is still an incurable cancer. Th e new 
strategy in chemotherapy is to combine 2, 3 or more mol-
ecules of diff erent pharmaceutical classes in order to avoid 
drug resistance development. Previously we have shown that 
the combination of two drugs, VPA (Valproic acid, HDAC 
inhibitor and PIO ( Pioglitazone, PPARγ agonist) potenti-
ates the cytotoxic eff ect of VPA on MM cell lines and on MM 
cells isolated from bone marrow of patients at diff erent stages 
of the disease and even more on PCL patient cells. In order 
to confi rm the cotreatment eff ect we studied this combina-
tion on an in vivo model, in NSG mice. We have validated a 
MM mice model that develops after only 3 weeks of an intra-
venous injection of MOLP8 MM cell line without previous 
irradiation of mice. After determining the concentration of 
VPA and PIO that does not induce cytotoxicity or side eff ect, 
we treated the animals with this combination. Th e treatment 
of mice with VPA-PIO combination has shown a delay of the 
MM development of one week whereas the fi rst symptoms of 
paralysis appear 3 weeks after injection in the control group. 
In addition the mechanism of the combination is exactly the 
same as described previously. We have demonstrated that the 
cotreatment induces an increase of acetylation of Histone 3. 
Apoptosis demonstrated by caspase 3 and PARP cleavage, is 
higher in the group of mice cotreated with VPA-PIO. In this 
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work we confi rm that the combination VPA-PIO is promis-
ing and could be tested in clinical trials.

414

P-310
Bendamustine Combination Therapy in Patients 
Relapsed and/ or Refractory to Bortezomib and 
Lenalidomide
K. RAMASAMY,1 I. J. LAU,2 D. SMITH,3 
R. AITCHISON,4 A. PENIKET,2 K. YONG,3 N. RABIN3 
1Clinical Haematology, Oxford University Hospitals 
NHS Trust, United Kingdom; 2Clinical Haematology, 
Oxford University Hospitals NHS Trust, United Kingdom; 
3UNIVERSITY COLLEGE LONDON HOSPITALS NHS TRUST; 
4Buckinghamshire Hospitals NHS Trust

Salvage options are limited in patients pre treated with both 
bortezomib and IMiDs. Bendamustine is a bifunctional che-
motherapeutic agent . We report on the use of bendamustine 
in combination with thalidomide and steroids in a group of 
patients relapsed and /or refractory to both bortezomib and 
Lenalidomide. 30 patients were analysed in this retrospec-
tive study. Patient characteristics are detailed in Table 1. All 
patients were pretreated with bortezomib, lenalidomide and 
were refractory to their last treatment. Bendamustine was 
administered on days 1, 8 +/- 15 in a 28-day cycle with a 
cumulative dose of up to 200mg/m2 (range 100to200 mg/
m2). Th alidomide was dosed between 50-150mg daily and 
dexamethasone-dosing equivalent up to 160mgs per cycle as 
tolerated. 6 patients failed to complete fi rst cycle of therapy 
and were excluded from the analysis. Median of 5(2-9) cycles 
of therapy was administered. Median follow up for this cohort 
is 11.5(3-21) months. ORR of 41.7% (> PR) was observed 
with a clinical benefi t rate (including stable disease) observed 
in 91.7% of patients. Haematological toxicity rates were 
high with Grades 1-2/3-4 anemia (50%/40%), neutropenia 
(15%/65%), thrombocytopenia (20%/47%) respectively. 
Grades 1-3 non-haematological toxicities were neuropathy 
(33%), fatigue(13%), diarrhea (16%), vomiting(13%). Av-
erage time to fi rst response was 2.3 months. PFS was 2.37 
months (0-11) months and OS of 7.6(1.3to20.8) months in 
this cohort. Bendamustine plus thalidomide and steroids is a 
reasonable salvage option for double relapsed/refractory my-
eloma patients.

415

P-311
Anti-c-Met Nanobody® - A New Potential Drug 
in Multiple Myeloma Treatment
T. S. SLORDAHL,1 T. DENAYER,2 S. H. MOEN,1 
T. STANDAL,1 M. BORSET,1 C. VERVERKEN,2 
T. B. RO1 
1The KG Jebsen Center for Myeloma Research and 
Department of Cancer Research and Molecular Medicine, 
Norwegian University of Science and Technology, Norway; 
2Ablynx, Zwijnaarde, Belgium

c-Met is the tyrosine kinase receptor of the hepatocyte 
growth factor (HGF). HGF-c-Met signaling is involved in 
many human malignancies, including multiple myeloma 
(MM). In recent years, multiple agents have been developed 
directed to interfere at diff erent levels in the HGF-c-Met sig-
naling pathway. NanobodiesⓇ are therapeutic proteins based 
on the smallest functional fragments of heavy chain only an-
tibodies, occurring in the Camelidae family. Th ey retain the 
full antigen-binding capacity of the original antibodies and 
are highly stable. In this study, we examined the anti-cancer 
eff ects of an anti-c-Met Nanobody in vitro. HGF is thought 
to contribute to the pathogenesis of MM in various ways. We 
show that the anti-c-Met Nanobody eff ectively inhibited the 
proliferation of ANBL-6 MM cells via inhibition of an HGF 
autocrine growth loop, and the proliferation of INA-6 cells 
induced by exogenous HGF. HGF-induced migration and 
adhesion of INA-6 were completely and specifi cally blocked 
by the Nanobody. Furthermore, the Nanobody abolished the 
inhibiting eff ect of HGF on BMP-2-induced alkalic phospha-
tase-activity and the mineralization of human mesenchymal 
stem cells. Finally, we show that the Nanobody reduced the 
phosphorylation of the c-Met Tyrosine residues, MAPK and 
Akt. In conclusion, the anti-c-Met Nanobody inhibited MM 
cell migration, proliferation and adhesion, and blocked the 
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HGF mediated inhibition of osteoblastogenesis. Th e anti-c-
Met Nanobody might represent a potential novel therapeutic 
agent in the treatment of MM and other cancers driven by 
HGF-c-Met signaling.
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P-312
Lenalidomide and Pomalidomide Display 
Different Patterns and Mechanisms of 
Resistance in a Murine Model of MM
E. M. OCIO,1 D. FERNANDEZ-LAZARO,1 
L. SAN-SEGUNDO,1 M. GARAYOA,1 T. PAINO,1 
A. GARCIA-GOMEZ,1 N. C. GUTIERREZ,1 
L. A. CORCHETE,1 M. DELGADO,1 J. C. MONTERO,1 
E. FERNANDEZ-DIAZ,1 A. RUIZ-BOZA,2 
N. QUINTANA,2 J. L. GARCIA,2 A. PANDIELLA,1 
J. F. SAN MIGUEL1 
1Department of Hematology, University Hospital of Salamanca. 
IBSAL. CSIC-IBMCC., Spain; 2Celgene Corporation. Madrid. 
Spain

Second-generation drugs derived from those with proven 
clinical activity have been developed. Here, we have compared 
the pattern and mechanisms of resistance of lenalidomide and 
pomalidomide, using an in vivo model of sc plasmocytoma. 
Mice were continuously treated with Len-Dex (LD) or Pom-
Dex (PD), and after an initial period of sensitivity, tumors be-
came resistant. Time to develop resistance was 34 & 45 days 
for LD & PD respectively. When mice developed resistance, 
treatment was changed to the alternative combination, and, 
interestingly, both LD and PD rescued resistance, indicating 
the absence of cross-resistance. PD was more potent at over-
coming LD resistance than the alternative situation (median 
TTP of 16 vs 27 days for LD and PD respectively. p=0.004). 
GEP was also diff erent in LD and PD resistant cells. Using a 
Q-value < 5%, 56 genes were commonly deregulated, while 
395 were exclusive of PD resistant cells and 142 were spe-
cifi cally deregulated in LD resistance. Pathways like MAPK 
& IL2 signaling were signifi cantly enriched in Pomalidomide 
group. At protein level, the upregulation of the MEK/ERK 
pathway was a common mechanism of resistance, although, 
concordant with the GEP studies, it was more potent with 
PD. Interestingly, the addition of the MEK inhibitor Selu-
metinib to IMIDs + Dex in mice bearing resistant tumors 
induced a decrease of tumor volume and a delay in the TTP 
of 14 and 18 days for LD and PD respectively. Th is study 
supports the absence of complete cross-resistance between LD 
and PD and the use of MEK/ERK inhibitors to avoid/over-
come IMIDs resistance.
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P-313
Inhibition of XPO1 Induces a Ribosomal Stress 
Response in Myeloma Cells
I. TAGOUG,1 J. SLABY,1 P. NERI,1 L. REN,1 
K. GRATTON,1 N. BAHLIS1 
1University of Calgary, Canada

Ribosome biogenesis requires the coordinate activity of 
several members of the β-karyopherin family that mediate 
nuclear import of ribosomal proteins and export of ribosomal 
subunits. In particular, exportin 1 (XPO1) is required for the 
export of assembled ribosomal subunits (60s & 40s) from the 
nucleolus back into the cytoplasm. Inhibition of XPO1 trig-
gers a ribosomal stress response that may result in the death 
of transformed cells with stressed ribogenesis. We analyzed 
the eff ects of the XPO1 inhibitor KPT-330 (Karyopharm) in 
myeloma cells and in particular the induction of a ribosomal 
stress response. Treatment with KPT330 induced an apoptot-
ic cell death (caspase 3, PARP cleavage) and suppressed prolif-
eration of MM cells lines with an IC50 ranging from 50-150 
nM. In addition, treatment with KPT330 up-regulated the 
expression of p53, as well as p21, p27 and Puma while it sig-
nifi cantly downregulated the expression of c-Myc, XPO1 and 
Mdm2. Th ese fi ndings are notably consistent with a ribogene-
sis stress response where unassembled ribosomal proteins RPs 
(such as RPL11 and RPL5) are released from the nucleolar 
ribosome assembly factories to bind Mdm2 inhibiting its E3 
ligase activity and post-transcriptionally repress c-Myc expres-
sion. Indeed, inhibition of XPO1 with KPT330 in MM cells 
lead to the accumulation of ribosome-free or unbound RPL11 
in the nucleoplasm (non-polysome fraction) and its binding 
to MDM2 (co-IP). We conclude that the inhibition of XPO1 
induces a ribosomal stress response in MM cells and therefore 
may represent a novel druggable target in this disease
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P-314
Lenalidomide Induces a Ribosomal Stress in 
Multiple Myeloma Cells
J. SLABY,1 P. NERI,1 I. TAGOUG,1 K. GRATTON,1 
L. REN,1 D. STEWART,1 P. DUGGAN,1 N. BAHLIS1 
1University of Calgary, Canada

Th e anti-myeloma activity of IMiDs requires their bind-
ing to cereblon, an adaptor protein of the Cul4a ubiquitin 
E3 ligase complex. In order to identify ubiquitylated sub-
strates that are modifi ed by lenalidomide (Len) treatment, we 
performed a ubiquitin-proteome pull-down using Tandem 
Ubiquitin Binding Entity (Lifesensors) coupled with quan-
titative mass-spectroscopy proteomics (iTRAQ) in OPM2 
cells exposed to Len (10 μM). Several ribosomal proteins 
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(RPs) - S25, S26, S20 & S28 - were increased in Len treat-
ed samples suggesting that the Cul4a-CRBN complex may 
regulate RPs stability and hence IMiDs binding to cereblon 
may trigger a ribosomal stress response. Immunoblot analysis 
of MM cells exposed to Len lead to a rapid decrease in c-
Myc expression (within 60 min) that signifi cantly preceded 
the downregulation of IRF4 consitent with an IRF4-inde-
pendent mechanism for c-Myc dowregulation. Furthermore, 
Len transiently stabilised and subsequently downregulated 
MDM2 expression with up-regulation of p53 and its down-
stream targets (p21,PUMA). Under ribosomal stress condi-
tions, polysome-free RPs are reported to be released into the 
nucleoplasm binding MDM2 and suppressing its E3 ligase 
activity. Consistent with impaired ribogenesis, in Len treated 
cells MDM2 co-immunoprecipitated with two RPs RPL11 
and RPL5. In addition, a transient increase in the interac-
tion between RPL11 and c-Myc was also observed consistent 
with the reported role for RPL11 in the post-transcriptional 
regulation of c-Myc. Our data indicate that lMiDs induce a 
“therapeutic” ribosomal stress response in MM cells

419

Section E: Epidemiology, 
Prognostic Factors, Quality of 
Life, Disease Complication and 
Treatment Toxicities

P-320
Lafutidine for Bortezomib-induced Peripheral 
Neuropathy
M. TSUKAGUCHI
Department of Hematology, Sakai City Hospital, Japan

Bortezomib-induced peripheral neuropathy(BIPN) is an 
important complication of multiple myeloma(MM). Lafuti-
dine is a H2-blocker with gastroprotective activity thought 
to work via capsaicin-sensitive neurons. Capsaicin has the 
gastroprotective activity too, by increasing mucosal blood 
fl ow via capsaicin-sensitive aff erent neurons. Moreover cap-
saicin selectively blocked aff erent sensory neurons. Lafutidine 
seems to work like capsaicin via the same neurons. Th e same 
activity of lafutidine assumed to improve glossodynia and 
taxoid-induced peripheral neuropathy(PN). We hypothesized 
that lafutidine might also prevent or improve PN caused by 
bortezomib. Th e onsets of PN in previous Japanese trial were 
reported 47% at median time of 79 days. In other reports, 
median therapy was less than fi ve courses. So bortezomib was 
administered in an ordinary way for four courses to compare 
our data with Japanese studies. Lafutidine was administered 
10 mg twice a day. PN was evaluated by some instruments. 
Th ere were no stop cases because of PN. Th e occurrence of 
PN in this study compared with other reports is as follows. 
Total occurrence of PN;50% vs 47% vs >40% vs >87%, more 
than grade3; 0% vs 3% vs 13% vs 6.7%. Conclusion: (1) No 
obvious improvement for occurrence of PN, (2) No PN after 
the fi rst course, (3) only grade 1 cases and no cases more than 
grade3, (4) No stop cases caused by PN, (5) Th is is the fi rst 
report that lafutidine is useful for amelioration of BIPN.
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P-321
Retrospective Analysis of Multiple Myeloma 
Patients
M. TURGUT,1 E. KELKITLI,1 P. BUYUKKAYA,1 
N. GULER,1 D. OZATLI1 
119 Mayis University Medical Faculty of Hematology 
Department, 19 Mayis University Medical Faculty of 
Hematology Department, Turkey

Th e proteosome inhibition, has emerged as an important 
treatment strategy of multiple myeloma. Material and Med-
hod: In this study we included 159 of multiple myeloma 
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patients with new diagnosed, relapsed or the ones with an 
active disease between January 2005 and December 2011 ac-
cording to the international working group.Th e latest update 
was done in January 2012. Results:72 patients were women 
(45.3%), 87 were males (54.7%), mean age was 63(SS:10,5) 
between 35 and 89. 111 patients who received bortezo-
mib was evaluated after the treatment regimen according to 
IMWG criteria of response. According to these criteria after 
the last dose of bortezomib regimen ,since required tests were 
not available fi ve patients were excluded from the evaluation 
of response.In the remaining 106 patients; complete response-
CR in 36 (34%), VGPR in 25 (23%), partial response-PR in 
15 (14%),and progressive disease in 30 (29%) were observed 
(Figure).Th ere was no diff erence in response rates between the 
treatment regimens of bortezomib.Duration of treatment and 
the number of cycles with bortezomib was found to be in 
a signifi cant relationship between the response. As a conclu-
sion in this single centre study, bortezomib with eff ectivity 
and side eff ects taken in consideration was found to be an 
eff ective and secure treatment modality in patients both with 
new diagnosed or refracter disease and that are eligiable to 
transplantation or not.

426

P-322
Changes in Circulating Blood Level of BDNF are 
Associated with Bortezomib-induced Peripheral 
Neuropathy in MM Patients
D. AZOULAY,1 D. LAVIE,2 C. SURIU,1 M. E. GATT,2 
L. AKRIA,1 R. PERLMAN,2 A. BRAESTER,1 
D. BEN-YEHUDA2 
1Hematology, Western Galilee Hospital, Israel; 2Department of 
Hematology, Hadassah Hebrew University Hospital Ein-Kerem, 
Israel

Bortezomib Induced Peripheral Neuropathy (BIPN) is a 
major side eff ect and dose-limiting factor in multiple my-
eloma (MM). Brain Derived Neurotrophic Factor (BDNF) 
is a nerve growth factor which is responsible for the mainte-

nance, and repair of the peripheral nervous system. Aim: In 
this work we examined alterations in the levels of BDNF in 
circulating blood of patients with multiple myeloma (MM), 
that are related with BIPN development. Method: 22 patients 
with Multiple Myeloma were examined at diagnosis and dur-
ing receiving Bortezomib based regimen. We used ELISA to 
quantify soluble BDNF (sBDNF) level in patient's platelets-
poor plasma (PPP) and fl ow cytometry or western blotting to 
quantify BDNF in platelets. PN was graded according to the 
cancer Common Toxicity Criteria index. Results: We found 
higher level of sBDNF at diagnosis in patients who later on 
developed BIPN. During treatment with Bortezomib the level 
of sBDNF was signifi cantly reduced in the group of patients 
that developed BIPN. Analysis of platelets, revealed higher in-
cidence of BDNF expressing platelets as well as higher BDNF 
content in platelets of patients with BIPN as compared to 
patients without BIPN. In vitro addition of Bortezomib onto 
platelets rich plasma increased BDNF accumulation in the 
platelets and blocked the cleavage of BDNF precursor to its 
mature form that has the neuroprotective activity. Conclu-
sions: Our results suggest that BDNF may play role in the 
pathophysiology of BIPN development and may serve as a 
useful blood biomarker for early detection of BIPN.
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P-323
Patient-reported Outcomes in Peripheral 
Neuropathy in Myeloma Patients Treated with 
Subcutaneously Bortezomib.
H. TSURUSAKI,1 R. IMAMURA,2 K. KAWAGUCHI,2 
S. KOTEDA,2 T. NAKAMURA,2 K. NOMURA,2 
S. MORISHIGE,2 M. YOSHIDA,3 E. OKU,2 
Y. TAKATA,2 F. MOURI,2 R. SEKI,2 M. HASHIGUCHI,2 
K. OSAKI,2 K. NAGAFUJI,2 S. KURODA,4 
K. NOMIYAMA,4 K. NAKANO,5 Y. IMAMURA,4 
E. KAWAHARA,1 H. MIURA,1 T. OKAMURA2 
1Nursing Department, Kurume University Hospital, Japan; 2Div 
of Hematology and Oncology, Kurume University Hospital, 
Japan; 3Div of Hematology, Yame General Hospital, Japan; 
4Div of Hematology, St Mary's Hospital, Japan; 5Nursing 
Department, St Mary's Hospital, Japan

OBJECTIVE: Peripheral neuropathy (PN) is one of the 
most important complications of multiple myeloma (MM) 
treatment. Th e Functional Assessment of Cancer Th erapy/
Gynaecologic Oncology Group/Neurotoxicity ( FACT ) is a 
useful measurement system of patient-reported PN in MM. 
We investigated PN using FACT in two treatment regimens, 
intravenous ( IV ) bortezomib and dexamethasone (BD) and 
subcutaneous ( SC ) bortezomib, cyclophosphamide and 
dexamethasone (VCD) . METHODS: All patients evaluated 
PN with FACT everyday during treatment. We assessed the 
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fl uctuation of FACT score from baseline to end of 2nd cycle 
treatment. Physicians and nurses studied PN according to 
CTCAE grading system. RESULTS: Th e data of 26 pts with 
symptomatic MM were analyzed retrospectively. From Mar. 
2008 to Sep. 2009, 18 pts were treated with BD ( IV bort-
ezomib, 17 pts used bortezomib twice weekly in 3-week cycle, 
and 1 pt used weekly, 1.3mg/sqr ). From Feb. to Dec. 2012, 6 
pts were treated with VCD ( 5-week cycle, SC bortezomib ad-
ministrated weekly, 1.3mg/sqr ). Grade 3-4 PN occurred 17% 
in BD and 0% in VCD. FACT average scores in BD group, 
were 42.2 at the baseline and 36.3 (p=0.004) at the end of 
second cycle. In VCD group, from 41.6 to 38.2 (p=0.18), 
respectively. Median cumulative bortezomib dose ( during 2 
cycles ) and response rate after 2nd cycle were 9.15mg/sqr, 
10/17 in BD, and 10.4mg/sqr, 2/8 in VCD, respectively. 
CONCLUSION: Patient-reported outcomes about neuropa-
thy revealed that PN was mild in VCD group. VCD regimen 
with bortezomib subcutaneously, weekly dose have a potential 
to improve PN.
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P-324
Iron Overload Pattern is Not Infrequent in 
Multiple Myeloma at Diagnosis
H. GOKER,1 Y. BUYUKASIK,1 H. GOKER,1 
S. BALABAN,1 A. ISIK,1 E. ELIACIK,1 S. AKSU,1 
N. SAYINALP,1 I. C. HAZNEDAROGLU,1 
O. I. OZCEBE1 
1DEPT. OF HEMATOLOGY, HACETTEPE UNIVERSITY 
SCHOOL OF MEDICINE, Turkey

Iron overload (IO) is expected to occur in hematologic 
neoplastic disorders associated with ineff ective hematopoiesis, 
such as MDS and AML. In this retrospective study, we have 
evaluated serum iron test results in MM patients at diagnosis 
in order to fi nd the frequency of IO. All MM patients followed 
at our institution between 2002 to 2012 with available serum 
iron, total iron binding capacity (TIBC), Transferrin satura-
tion (TS) levels and ferritin levels, at diagnosis were included. 
Patients with known chronic liver disease were excluded. Iron 
overload pattern (IOP) was described as increased TS (> 45%) 
in the presence of normal to increased serum iron and fer-
ritin levels. SPSS v17 (SPSS Inc., Chicago, IL) software was 
used for statistical analyses. Ninety MM (54 male, 36 female) 
patients and the median age: 61 years (r:31－86) fi tting to 
the above criteria were included. Iron parameter abnormali-
ties were: Pure iron defi ciency (PID)(1/90, 1%), pure infl am-
mation anemia (PIA) (20/90, 22%), PID or PIA (6/90, 7%), 
IOP (17/90, 19%), and nonspecifi c (25/90, 28%). Mean se-
rum ferritin level was 662 (±634) pg/ml in the MM patients 
with IO. Most importantly, iron overload was not infrequent 
in MM.. Th ere was a close association between lambda light 

chain type MM and IOP (P= .003). Half of the lambda light 
chain MM patients (7/14) had IOP. We could not observe 
any diff erence regarding treatment response, and survival with 
IO. In conclusion, iron overload is not infrequent MM at di-
agnosis. Th e underlying pathobiological mechanisms should 
further be elucidated.
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P-325
The Patients of Age 45 Years and Under with 
Multiple Myeloma Not Confer Superior Survival
J. LU,1 J. HOU,2 W. CHEN,3 X. HUANG1 
1Department of Hematology, Peking university People's 
hospital, China; 2Department of Hematology, Chang Zheng 
Hospital, Shanghai, China; 3Department of Hematology,Beijing 
Chaoyang Hospital, Beijing, China

Objective: To describe presenting features and outcomes 
of patients younger than 45 years of age with multiple my-
eloma (MM) and compare to an older cohort. Method: 106 
patients aged 45 years or less at the time of diagnosis of MM 
were compared with 893 patients older than 45 years from 
multicenter. Th e characteristics, ISS and the Durie-Salmon 
Staging, laboratory parameters and bone marrow morphology 
information was recorded. G-banding and Fluorescence in 
situ hybridization (FISH) was performed. With eight-colour 
fl uorescently labeled antihuman monoclonal antibodies to 
performed Flow Cytometry (FCM) Analysis. Overal survival 
(OS) and progression free survival (PFS) was calculated for all 
patients from date of diagnosis. Results: Compared with the 
older patients, the younger patients were more frequently Im-
mune gloulin (Ig)D type. All other the characteristics, gender, 
the ISS staging or D-S staging, increased serum creatinine and 
the OS(fi gure 1), DFS did not diff er signifi cantly between the 
2 groups(table 1), also for peripheral neurophathy (p=0.659)
，the number of bone leision(p=0.621) ,FISH fi ngdings 
(RB1deletion p=0.424，1q21amplifi cation p=0.344，IgH 
recombination p=0.712，P53 deletion p=0.689，D13S19 
deletion p=0.203). Conclusion: Th e patients younger than 45 
years of age coexist poor and favorable prognostic factors, not 
confer superior survival in china mainland. Updated analyses 
and comparison with Western data will be presented. Th is ret-
rospective study supported by the Celegene company.
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P-326
The Impact of C-MYC Related Aberration and 
Additional Chromosome 8 in Newly/Relapsed 
Myeloma in Bortezomib/Dexamethasone
N. SEKIGUCHI,1 N. TAKEZAKO,1 K. OOTSUBO,2 
K. MIDORIKAWA,3 M. WAGATSUMA,3 A. NAGATA,1 
S. NOTO,1 I. SAITO,4 K. YAMADA,3 A. MIWA5 
1Hematology, NHO Disaster Medical Center, Japan; 2Center 
for Genetic and Chromosomal Analysis,SRL Inc; 3Division of 
Laboratory and Pathology, National Hospital Organization 
Disaster Medical Center; 4Department of Pathology, National 
Hospital Organization Sagamihara Hospital; 5Hematology 
Division, National Center for Global Health and Medicine

Multiple myeloma (MM) is characterized by a signifi cant 
heterogeneity and has multi-step genetic abnormalities. Worse 
prognostic factors have been reported, although c-Myc gene 
related abnormalities including translocation and gene am-
plifi cation (GA) have not been fully studied. Th e signifi cance 
of aneuploidy of chromosome 8 has not also been unclear in 
the use of novel agents. Th erefore, we retrospectively analyzed 
the signifi cance of conventional cytogenetic and Fluorescence 
in-situ hybridization (FISH) analysis in newly diagnosed MM 
(NDMM) and relapsed/refractory MM (RRMM). Among 
53 NDMM, the incidence of non hyperdiploidy (N-HD) 
by conventional cytogenetic analysis, IgH/FGFR3, del p53, 
IgH/c-Myc, c-Myc gene amplifi cation, and additional chro-
mosome 8 by FISH was 11.3%, 19.2%, 9.7%, 3.8%,11.5%, 
and 7.7%, respectively. In the present study, worse prognostic 
factors were defi ned as having at least one of the present of 
N-HD, IgH/FGFR3, delp53, and the incidence was 37.0%. 
Forty NDMM received bortezomib and dexamethasone (BD) 
therapy. At the median follow up duration was 399 days, 14 
RRMM were recognized, and the number of c-MYC/IgH, 
c-Myc GA, and additional chromosome 8 at diagnosis were 
2, 5, and 2, respectively. At refractory or relapse, 2 obtained 
c-Myc GA and 4 gained additional chromosome 8 as an ad-
ditional aberration. In total, 12 of 14 RRMM had both or ei-

ther abnormalities of c-Myc gene related abnormalities and/or 
additional chromosome 8. Th erefore, these aberrations might 
be related to worse prognostic factors.
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P-327
Adverse Events during Bortezomib-based 
Induction Therapy Affect the Possibility of 
ASCT and Outcome in Young MM Patients
R. WATANABE,1 H. KOHARAZAWA,2 Y. HATTORI,3 
A. NUMATA,4 R. OHSHIMA,5 H. KUWABARA,4 
M. HAGIHARA,3 K. MATSUMOTO,6 M. TANAKA,4 
C. HASHIMOTO,2 S. TAKEMURA,7 E. YAMAZAKI,3 
K. FUJIMAKI,5 N. TOMITA,3 J. TAGUCHI,8 
H. FUJITA,9 H. HARANO,10 S. FUJISAWA,4 
Y. ISHIGATSUBO,3 R. SAKAI1 
1Department of Medical Oncology, Kanagawa Cancer Center, 
Japan; 2Department of Hematology, Yamato Municipal 
Hospital, Japan; 3Department of Internal Medicine and Clinical 
Immunology, Yokohama City University Graduate School of 
Medicine, Japan; 4Department of Hematology, Yokohama City 
University Medical Center, Japan; 5Department of Hematology/
Immunology, Fujisawa City Hospital, Japan; 6Department of 
Hematology, Kanagawa Cancer Center, Japan; 7Department 
of Internal Medicine, Yokohama Ekisaikai Hospital, Japan; 
8Department of Hematology, Shizuoka Red Cross Hospital, 
Japan; 9Department of Hematology, Saiseikai Yokohama 
Nanbu Hospital, Japan; 10Department of Hematology, 
Yokosuka City Hospital, Japan

Bortezomib-based induction therapy has elicited high re-
sponse rate in multiple myeloma (MM) patients. However, 
some patients can not proceed with autologous stem cell 
transplantation (ASCT) because of their pre-transplant condi-
tion. In Japan, therapy with bortezomib was coverd by health 
insurance only for refractory MM patients between 2006 and 
2011. We retrospectively reviewed the outcomes of 35 consec-
utive MM patients who were eligible for ASCT before starting 
induction therapy and received twice-weekly bortezomib and 
dexamethasone (Dex) after 1-5 cycles of high-dose Dex dur-
ing this period. Th e study included 20 men and 15 women, 
with 38-65 years old at diagnosis. Seventeen patients could 
not undergo ASCT due to peripheral neuropathy (PN; n = 5), 
disease progression (n = 3), poor mobilization (n = 3), renal 
failure (n = 2), or other reasons (n = 4). Compared the ASCT 
and the non-ASCT group, grade 3/4 adverse events (AEs) 
during induction therapy were observed more frequently in 
the non-ASCT group (p < 0.001). Overall survival (OS) was 
signifi cantly higher in ASCT group than in the non-ASCT 
group (2-year OS, 85.7% vs. 56.5%, p = 0.01). Treatment 
discontinuation before ASCT was associated with inferior OS 
in both univariate (hazard ratio [HR] = 9.4, p = 0.04) and 
multivariate (HR = 29.5, p = 0.01) analyses. Th us, in patients 
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treated with bortezomib, development AEs, including PN in-
fl uenced the possibility of ASCT, which aff ected prognosis. 
Appropriate management for bortezomib-specifi c AEs may be 
important to improve the prognosis of young MM patients.
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P-328
Prognostic Value of Expression of CD45 and 
CD49d in Newly Diagnosed Multiple Myeloma.
K. SUZUKI,1 S. YANO,1 T. SHIMADA,1 Y. YAHAGI,1 
Y. OGASAWARA,1 K. SUGIYAMA,1 S. TAKAHARA,1 
T. SAITO,1 K. KASAMA,1 H. YOKOYAMA,1 
Y. KAMIYAMA,1 Y. INUI,1 K. KAITO,2 F. DOBASHI,1 
N. USUI,1 K. AIBA1 
1Division of Clinical Oncology/Hematology, the Jikei University 
School of Medicine, Japan; 2Central Clinical Laboratory, Jikei 
University Hospital, Japan

Introduction: Expression of CD45, CD49e, and MPC-
1 by fl ow cytometry (FCM) has reported as a predictor for 
overall survival (OS) in multiple myeloma before bortezomib 
(BOR) was available. On the other hands, a predictive value 
of surfaced marker by FCM was controversial after BOR was 
clinically available. Patients and Methods: We retrospectively 
analyzed thirty-eight patients with newly diagnosed multiple 
myeloma from January 2005 to June 2012 in our institute. 
We evaluated fi ve kinds of surfaced marker of CD38 positive 
cells at diagnosis; such as CD19, CD45, CD49d, CD49e, 
and CD56. We classifi ed patients into two groups based on 
the numbers of CD45 positive, and CD49d negative. We 
defi ned patients with zero prognostic factor and one to two 
prognostic factors as low risk and high risk, respectively. OS 
was analyzed by Kaplan-Meier method. Prognostic factors, 
such as surfaced marker, ISS, and administration of BOR, for 
OS were evaluated by Cox regression analysis. Result: Median 
age was 64.6 years. Twenty-four patients received BOR as in-
duction or salvage therapy, and 14 patients had never received 
BOR. Th e median follow-up time was 18.9 months. Th e OS 
rate at one and half years in high-risk patients was worse than 
low-risk patients (48.0% vs 56.3%; p = .011). In multivariate 
analysis, high-risk by FCM was a signifi cant predictor for OS 
compared with no administration of BOR and ISS 3 (hazard 
ratio 10.759, 95% CI 1.335 - 86.733; p = .026). Conclusion: 
CD45 positive and CD49d negative by FCM predicted short 
OS in newly diagnosed multiple myeloma patients after BOR 
was available.
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P-329
Ascites Formation and Response to Intra-
peritoneal Dexametasone in the Course of 
Refractory Myeloma
G. SAYDAM,1 M. COMERT,1 F. KEKLIK,1 N. OZSAN,2 
F. SAHIN,1 F. BUYUKKECECI1 
1Hematology, Ege University Medical Faculty Izmir, Turkey; 
2Department of Pathology, Ege University Hospital, Izmir, TR

Ascites is a rare complication of multipl myeloma and gen-
erally occurs because of portal hypertension due to the in-
fi ltration of liver by plasma cells. Infrequently, ascites is de-
tected as a result of peritoneal infi ltration by myeloma cells. 
We, hereby, present a case with sudden ascites due to perito-
neal infi ltration by malignant plasma cells and responded to 
intra-peritoneal dexametasone application. Forty-eight years 
old male was diagnosed with stage 2A non-secretory myeloma 
in Dec-08 and treated with VAD. He relapsed in July 2009 
and treated with bortezomib containing VCD regimen After 
8 cycles, renal failure has developed and he was undergone 
regular hemodialysis programme. He was followed-up with 
stable disease until development of abdominal distantion and 
ascites was detected in the abdomen at May 2012. Small lym-
phocytes, polymorphonuclear leukocytes, mesotelial cells and 
atypical plasma cells were detected in cytological examination 
of the ascites. Patient was accepted as peritoneal infi ltration 
of multiple myeloma and regular paracentesis was performed 
every other day for palliation. But ascites was refractory to 
regular paracenthesis and forty miligrams of dexametasone 
was given as intraperitoneal injection after each paracentesis 
for 3 times. Ascites decreased and plasma cells disappeared. 
But, patient died due to septic shock. Peritoneal involve-
ment by plasma cells is rare but it should be considered in 
patients with refractory ascites. When peritoneal involvement 
detected, intraperitoneal dexametasone injection can be used 
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as palliation.
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P-330
May Hemoglobin Values be an Early Dredictive 
Indicator for Response to Thalidomide ?
G. SAYDAM,1 M. COMERT,1 A. ERSOY GUNES,1 
A. F. YILMAZ,1 M. TOMBULOGLU,1 F. SAHIN1 
1Hematology, Ege University Medical Faculty Izmir, Turkey

In this study, we aimed to evaluate myeloma patients under 
treatment of thalidomide and investigate the potential pre-
dictive value of increase in hemoglobin levels as an indica-
tor for response to thalidomide therapy. Th irty-four myeloma 
patients treated with thalidomidebetween 2001 and 2012 in 
our center were enrolled to this analyses. Th e relationship be-
tween the variables (age, sex, fi rst and second chemotherapy 
regimens, daily thalidomide dose, complete blood count with 
fi rst 3 months after initiation of thalidomide) and OS, PFS 
were evaluated. After thalidomid prescription, the fi rst 3 
months hemoglobin levels were extracted for evaluation. Th e 
time from diagnosis to the use of thalidomide was found as 
26.1 months. Th e median thalidomide dose was 285 mg/day 
and the median duration of thalidomide use was 20 months. 
Th e median values of the patients before the use of thalido-
mide were; Hb: 11.6 g/dl, Htc: 34.8% and third month val-
ues were; Hb: 12.0g/dl, Htc: 36.2%. Th ere were no statistical-
ly signifi cant diff erence in hemoglobin levels before and after 
thalidomidein bot patients cohort with stable and progressive 

myeloma status. OS was 65.5 months, survival after initiation 
of thalidomide was 39.2 months and PFS was 20.3 months 
in our patients’ cohort. Although there was no diff erence in 
patients with stable and progressive disease status under treat-
ment with thalidomide in terms of hemoglobin levels, it is 
needed to have longer follow-up period. Hemoglobin levels 
may be good indicator for evaluation of response to thalido-
mide therapy.
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P-331
Normalisation of Serum FLC Ratio in CR Does 
Not Improve Progression Free Survival of 
Myeloma after Upfront SCT
J. RADOCHA,1 M. KLINCOVA,2 V. MAISNAR,3 
T. PIKA,4 I. SPICKA,5 E. GREGORA,6 V. SCUDLA,4 
V. SANDECKA,2 J. VAVROVA,7 M. TICHY,7 
K. MACHALKOVA,3 R. HAJEK8 
14th Department of Medicine - Hematology, University Hospital 
Hradec Kralove, Czech; 2Department of Internal Medicine-
Hematooncology, University Hospital Brno, Czech Republic; 
34th Department of Medicine - Hematology, University 
Hospital Hradec Kralove, Czech Republic; 4Department of 
Internal Medicine III, Palacky University and University Hospital 
Olomouc, Czech Republic; 5First Faculty of Medicine and 
General University Hospital, First Department of Medicine-
Department of Hematology, Prague, Czech Republic; 
6Department of Clinical Hematology, University Hospital 
Kralovske Vinohrady, Prague, Czech Republic; 7Institute of 
Clinical Biochemistry and Diagnostics, University Hospital 
Hradec Kralove, Czech Republic; 8Department of Clinical 
Hematology, University Hospital Ostrava, Czech Republic.

Introduction: Serum free light chains (sFLC) have been 
introduced as one of the parameters of stringent complete re-
mission in multiple myeloma (MM). However prognostic sig-
nifi cance of normalization of sFLC in patients in CR has been 
challenged. Goal of our study was to evaluate, whether pa-
tients in CR with normal sFLC have longer PFS versus those 
with abnormal sFLC. Patients and methods: We evaluated 63 
patients with MM who reached complete remission after up-
front autologous stem cell transplantation (Mel200). Analysis 
of sFLC using FreeLite kits was done. Primary endpoint of 
our observation was progression free surival in the group with 
normalised sFLC ratio versus group without. Results: Th ere 
were 32 men and 31 women among our patients with me-
dian age of 60 years (26-67 years). All patients reached immu-
nofi xation negative CR, 35 patients (55.6%) reached sFLC 
normalization. Median follow-up was 31 months. During the 
time of observation, incidence of relapse was not diff erent in 
both groups (p=0.73, log-rank test, median time to relapse 
was 51 months in abnormal sFLC group versus not reached in 
normal sFLC group). Conclusion: sFLC normalization alone 
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after autologous transplantation does not improve progres-
sion free survival in our group of patients and therefore is not 
a benefi cal marker of progression alone. Other markers such 
as immunophenotyping of marrow after transplantation are 
probably needed for more detailed CR description.
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P-332
Multiple Myeloma and Infections: A Population-
Based Study Based On 9,253 Multiple Myeloma 
Patients
C. BLIMARK,1 U. H. MELLQVIST,2 O. LANGREN,3 
M. BJORKHOLM,4 M. HULTKRANTZ,4 
C. KJELLANDER,4 I. TURESSON,5 E. HOLMBERG,6 
S. Y. KRISTINSSON7 
1Department of Internal Medicine, Hematology section, 
Sahlgrenska University Hospital, Gothenburg University, 
Gothenburg, Sweden; 2Department of Internal Medicine, 
Haematology section, Sahlgrenska University Hospital, 
Sweden; 3Medical Oncology branch, National Cancer Institute, 
National institutes of Health, Bethesda, MD; 4Department 
of Medicine, Division of Hematology, Karolinska University 
Hospital and Karolinska Institute, Stockholm Sweden; 5Skane 
University Hospital, Malmoe, Sweden; 6Institute of clinical 
sciences,Sahlgrenska Academy at University of Gothenburg, 
Gothenburg, Sweden; 7Department of Medicine, Division of 
Hematology, Karolinska University Hospital and Karolinska 
Institute, Stockholm Sweden, University of Iceland, Reykjavik, 
Iceland

Infections are a major cause of morbidity and mortality in 
patients with multiple myeloma (MM). We performed a pop-
ulation based study on risk of infections among 9,253 MM 
patients diagnosed 1988-2004 compared to 34,931 matched 
controls by using the Swedish Cancer and Patient Registries. 
Overall, MM patients had a 7-fold (HR= 7.1; 95% CI=6.8-
7.4) risk of developing any infection compared to matched 
controls. Th e increased risk of developing a bacterial infection 
was 7-fold (HR=7.1; 95%; CI=6.8-7.4), and for viral infec-
tions 10-fold (HR=10.0; 95% CI=8.9-11.4), compared to 
controls. Th e risk of infections was highest during the fi rst 
year after diagnosis; the risk of bacterial infections was 11-fold 
and the risk of viral infections was 17.6-fold. Th e risk of infec-
tions in MM patients compared to controls increased signifi -
cantly with time; in the period 1988-1993 the risk was 5.7 
fold, in the period from 1994-1999 the risk was 7-fold and in 
2000-2004 the risk was 8.9-fold compared to controls. Th is 
risk increase was also observed when we restricted our analy-
ses to patients diagnosed after the age of 65 years. Females 
had a signifi cantly lower risk of infections compared to males 
(p<0.001). Two months and one year after diagnosis, 22% 
of the MM deaths were infection-related. Taken together, in 
this large population-based study, we found that bacterial and 

viral infections represent a major threat to MM patients. Im-
portantly, the risk of infections increased in more recent years. 
Th e eff ect of novel drugs in the treatment of MM on infec-
tious complications needs to be established.
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High PIM1 Expression Induced by BMSC 
Cytokines is Associated with Relapse in 
Patients with Multiple Myeloma
J. W. KIM,1 H. J. KIM,2 K. JI-HYUN,3 K. INHO,3 
P. SEONYANG,3 A. KWANG-SUNG,4 R. JIYEON,4 
L. DONG SOON,5 Y. SUNG-SOO3 
1Department of Internal Medicine, Seoul National University 
Hospital, Korea; 2Hallym University Sacred Heart Hospital, 
Anyang, Korea; 3Department of Internal Medicine, Seoul 
National University Hospital, Korea Republic of (South Korea); 
4Cancer Research Institute, Seoul National University, Korea; 
5Department of Laboratory Medicine, Seoul National University 
Hospital, Korea

Background: A proto-oncogene PIM1 is known for its im-
plication in a variety of malignant diseases. Bone marrow stro-
mal cells (BMSCs) appear to play an important role in mul-
tiple myeloma (MM) cell growth and osteolytic bone damage. 
Methods: Using samples obtained from MM patients who 
received autologous stem cell transplantation (auto-SCT) 
and U266 and MOLP8 cell lines, we investigated the clinical 
implication of PIM1 expression and BMSC cytokines and the 
role of PIM1 expression on p38 MAPK and Wnt/β-catenin 
pathways. Results: Real-time PCR analysis revealed that high 
PIM1 expression was signifi cantly associated with relapse after 
auto-SCT in MM patients (p=0.01). Patients who relapsed 
within 6 months after auto-SCT expressed higher levels of 
BMSC cytokines such as IL-6, sIL-6R, and HGF than the 
others. In addition, BMSC cytokines activated PIM1-medi-
ated signaling in MM in co-culture. In U266 and MOLP8 
cells, IL-6, sIL-6R, and HGF induced PIM1 expression. Th e 
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inhibition of PIM1 expression by shRNA decreased IL-6-me-
diated ERK phosphorylation and HGF-mediated MET phos-
phorylation, leading to the inactivation of p38 MAPK and 
Wnt/β-catenin pathways. In addition, in U266 and MOLP8 
cells treated with bortezomib, PIM1 inhibition induced p38 
MAPK-mediated apoptosis. Conclusions: High PIM1 expres-
sion induced by BMSC cytokines was associated with relapse 
after auto-SCT in MM patients. PIM1 inhibition regulated 
p38 MAPK and Wnt/β-catenin pathways. Our fi ndings sug-
gest that PIM1 could be a predictive biomarker after auto-
SCT and a potential therapeutic target in MM patients.
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P-334
Prognostic Value of Chromosome 1q21 Gains in 
Multiple Myeloma: Does the Number of Copies 
Matter?
G. AN,1 Y. XU,1 D. ZOU,1 L. SHI,1 W. SUI,1 F. LI,1 S. YI,1 
S. DENG,1 Z. XIE,1 L. QIU1 
1Lymphoma & Myeloma Center, Institute of Hematology and 
Blood Disease Hospital, CAMS and PUMC, China

Changes of chromosome 1 are prevalent in multiple my-
eloma (MM), and gains of 1q are frequently observed. Th e 
impacts of copy number variation of 1q21 on the survival of 
MM are rarely reported and confl icting data exists. It is still 
unclear whether the copy numbers of 1q21 in positive cells 
carries any diff erent risk. We explored the prevalence, clini-
cal characteristics and prognostic signifi cance of 1q21 gains 
in newly diagnosed MM (n=238) and fi rst relapsed myeloma 
(n=78). Gains of 1q21 were divided into 3 categories: 3 copies 
of 1q21, 4 copies of 1q21 and at least 5 copies of 1q21. Th e 
frequency of 3 copies of 1q21, 4 copies of 1q21 and at least 5 
copies of 1q21 in newly diagnosed and relapsed myeloma was 
29.6% versus 42.5%(p=0.042), 11.5% versus 20.5(p=0.013), 
6.2% versus 8.2%(p=0.547). For the cohort as a whole, gains 
of 1q21 showed prediction for signifi cantly shortened surviv-
al. Median PFS in newly diagnosed patients with 3 copies of 
1q21 and at least 4 copies of 1q21 was 14.0 and 21.0 months 
(p=0.875), and OS was 26.0 and 24.0 months (p=0.875). 
Our study demonstrated that copy numbers of 1q21 in-
creased with progression of myeloma. However, patients with 
4 and more copies of 1q21 at diagnosis had similar EFS and 
OS compared with those with 3 copies of 1q21.
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Circulating miR-19a and miR-92a in Serum as 
Potential Biomarkers for Detecting Multiple 
Myeloma
M. HAO,1 M. ZANG,1 Y. QIN,1 W. YANG,1 X. FENG,1 
Y. XU,1 L. QIU1 
1State Key Laboratory of Experimental Hematology, Institute 
of Hematology & Blood Diseases Hospital, CAMS & PUMC, 
China

Purpose: Noninvasive and sensitive markers for early diag-
nosis and better disease classifi cation would be very useful for 
more eff ective therapies of myeloma. In this study, we show 
that circulating miRNAs could work as sensitive biomark-
ers for the diagnosis, prognosis and treatment evaluation in 
multiple myeloma. Experimental Design: Th e exploration 
phase included 97 patients with 47 symptomatic myeloma 
in initial treatment, 26 patients in complete remission (CR), 
24 patients in relapse and 15 healthy controls. Firstly, the se-
rum miRNA profi les were explored. Ten miRNAs of diff erent 
expression between myeloma patients and healthy controls 
were selected from the microarray result (fold change＞3.0, 
p＜0.01). Th e expression of the miRNAs in myeloma patients 
with diff erent stage was validated by qRT-PCR. Areas under 
receiver operating characteristic curves (AUC) were used to 
determine the feasibility of using serum miRNA concentra-
tion as a diagnostic marker for defi ning myeloma. A multi-
variate logistic regression analysis was used to evaluate perfor-
mances of combined serum miRNAs. Results: miR-214-3p, 
miR-3658, miR-19a and miR-92a, had clinical signifi cance 
for distinguishing the myeloma patients from normal healthy 
controls and evaluating treatment effi  cacy. Th e combination 
of miR-19a and miR-92a could provide a more powerful di-
agnostic tool for distinguishing myeloma patients and healthy 
control. Conclusions: We have explored the serum miR-214-
3p, miR-3658, miR-19a and miR-92a as potential biomarker 
signatures for diagnosis and treatment evaluation of multiple 
myeloma.
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Autoimmune Diseases in Course of 
Immunomodulatory Drugs: Selective 
Occurrence after Lenalidomide
V. MONTEFUSCO,1 A. MUSSETTI,2 L. FARINA,1 
F. SPINA,1 A. DODERO,1 S. DALTO,1 F. MAURA,1 
C. DE PHILIPPIS,1 F. REZZONICO,1 G. PERRONE,1 
P. CORRADINI1 
1Ematologia, Fondazione IRCCS Istituto Nazionale dei Tumori, 
Italy; 2Ematologia, Fondazione IRCCS Istituto Nazionale dei 
Tumori, Milano

Immunomodulatory drugs (IMiDs) have an immunos-
timulatory activity, more pronounced in Lenalidomide (Len) 
than thalidomide (Th al). Despite some case reports, a system-
atic evaluation on autoimmune diseases (ADs) after IMiDs is 
still lacking. With this purpose, we performed a retrospective 
study on 135 myeloma patients (pts) treated with Th al, and 
113 with Len. Median age at diagnosis of Th al pts was 57 
years (range 28-82), and 59 years (range 33-86) for Len pts. 
ADs were observed before myeloma diagnosis in 7 (5%) Th al, 
and 6 (5%) Len pts. Median line of treatment at IMiD start 
was 1 (range 1-4) for Th al pts, and 2 (range 1-6) for Len pts. 
Th al was administered alone in 5, with steroids in 68, and 
with chemotherapy in 62 pts, while Len was given alone in 1, 
with steroids in 99, and with chemotherapy in 13 pts. Over-
all none of the Th al pts developed ADs, while 8 (7%) Len 
pts had an AD (p=.002). In particular: one hemolytic anemia 
grade (G) 3, one autoimmune thrombocytemia G3, one he-
molytic anemia G3 plus autoimmune thrombocytemia G3, 
one polymorphic erythema, one parapsoriasis, one acute thy-
roiditis, one optic neuritis, and one fatal case of polymyositis. 
We observed a bimodal pattern, since 6 ADs, including all 
cytopenias, occurred within the fi rst 3 cycles, while the onset 
of parapsoriasis and polymyositis were at the 50th and 40th 
cycle. In 6 out 8 cases Len was part of the fi rst line of treat-

ment. No other correlations were observed. In conclusion Len 
treatment has a not negligible risk of AD, in particular in the 
fi rst months of treatment.
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12p Deletion is Heterogeneous in Multiple 
Myeloma and Associated with Disease 
Progression and Adverse Prognosis
F. LI,1 G. AN,1 Y. XU,1 L. G. QIU1 
1Department of Lymphoma & Myeloma, Institute of 
Hematology and Blood Disease Hospital, Chinese Academy of 
Medical Sciences, China

Background: Chromosome 12p deletion has been recently 
reported to exist in about 10% of MM patients and predicts 
poor prognosis by SNP array. However,the impact of del(12p)
on clinical outcome is controversial. Th e aim of our study is to 
detect 12p genetic abnormality and analyse its prognostic sig-
nifi cance in MM patients. Methods: I-FISH was performed 
on purifi ed 138+ plasma cells from 253 newly diagnosed, 181 
relapsed MM patients, 8PPCL, 6SPCL and 5MGUS patients 
by using probe covered 12p13.31 region that contains the 
CD27 gene (BAC clone:RP11-72G18). Cut off  value is 10%. 
Results: del(12p13.31)was detected in 9.5% of newly diag-
nosed,14.5% of relapsed patients(9.5% vs 14.5%,P=0.045) 
and 33.3% SPCL (14.5% vs33.3% ,P=0.006; 9.5% vs 33.3%, 
P=0.000). However, no 12P13.31 abnormality was detected in 
8PPCL and 5MGUS patients. With a median follow-up time 
of 16.5(1-74) months, untreated Patients with del(12p13.31) 
had signifi cantly shorter PFS (16.5vs 23months)(p=0.018) 
and OS (21 vs 40months)(P=0.028) compared with pa-
tients without del(12p13.31). However, del(12p13.31)had 
more obvious prognostic signifi cance in relapsed patients 
with shorter PFS(3 VS 17 months,P=0.000) and OS(11 VS 
32 months,P=0.000). Moreover, we found amp(12p13.31) 
also presented in 5.4% of untreated Patients and 11.8% of 
relapsed patients(p=0.006),but no prognostic diff erence be-
tween the amp(12p13.31) and without amp(12p13.31) pa-
tients. Conclusion: Our results indicate that the chromosome 
12p deletion is heterogeneous in multiple myeloma patients 
and associated with disease progression and adverse prognosis.
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Safety of Autologous Stem Cell Transplantation 
(ASCT) in Relapsed Multiple Myeloma
M. MERZ,1 J. HILLENGASS,1 M. S. RAAB,1 
C. HEISS,1 A. D. HO,1 H. GOLDSCHMIDT,1 
K. NEBEN1 
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University of Heidelberg, Germany

Background: Several studies have supported the role of 
ASCT for patients with relapsed myeloma (rMM). Reports 
on safety & early (100-day) mortality of ASCT for rMM are 
rare & usually include small numbers of patients. Design & 
Methods: We retrospectively analyzed the outcome of ASCTs 
for MM at our center from 01/2007 to 09/2012 (n=854). To 
investigate safety & 100-day mortality, we compared toxicity 
& mortality data of ASCT in rMM (ASCT2; n=201) with 
data from upfront ASCT (ASCT1; n=653). Results: Over-
all mortality of ASCT was 1.8% (n=15) during the fi rst 100 
days. Causes of death (CoD) included progression of disease 
(n=6), infections (n=5) & hemorrhages (n=2). In two cases 
CoD could not be determined. 100-day mortality of ASCT2 
(5%;n=10) was signifi cantly higher compared to ASCT1 
(0.8%;n=5; p<.001; A). However, no signifi cant diff erence in 
100-day mortality between the groups was found when com-
paring patients who achieved at least a minimal response upon 
(re)induction therapy (ASCT2:1.6%;n=2; ASCT1:0.7%;n=4; 
B). Comparison of patients >65y with patients <65y revealed 
no signifi cant diff erence for 100-day mortality. Analysis of 
hospitalization data (days in hospital/fever/i.v. anti-infectives) 
revealed no signifi cant diff erences between ASCT2 & ASCT1 
but showed signifi cantly longer durations of hospitalization 
& days with fever/i.v. anti-infectives for patients >65y com-
pared to younger patients (C). Conclusions: ASCT for rMM 
is safe for patients who achieved at least a minimal response 
after reinduction therapy. For patients >65 years, ASCT is a 
safe option for primary & salvage therapy.
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Health Maintenance and Preventive Care 
Practices of Myeloma Survivors

B. FAIMAN,1 J. TARIMAN,2 E. BILOTTI,3 
D. DOSS,4 M. KENA,5 T. RICHARDS,6 C. GLEASON,7 
INTERNATIONAL MYELOMA FOUNDATION NURSE 
LEADERSHIP BOARD8 
1Hematologic Oncology and Blood Disorders, Cleveland Clinic, 
United States; 2Northwestern University Myeloma Program, 
Chicago, Illinois, United States; 3John Theurer Cancer Center, 
Hackensack University Medical Center, Hackensack, New 
Jersey United States; 4Dana Farber Cancer Institute, Boston, 
Massachucetts, United States; 5Department of Medicine, 
Mayo Clinic, Jacksonville, Florida, United States; 6Department 
of Lymphoma/Myeloma, MD Anderson Cancer Center, 
Houston, Texas, United States; 7Winship Cancer Institute of 
Emory, Atlanta, Georgia, United States; 8North Hollywood 
California, United States

Background: Health Maintenance (HM) practices are es-
sential to prevent illness, promote and maximize health. Pa-
tients with multiple myeloma (MM) are at risk to develop 
hypertension, diabetes, cardiovascular disease, and second-
ary cancers. Each are main causes of death [1-2]. Despite 
the increased risk of death from modifi able causes, little is 
known regarding the HM of MM survivors. Data Sources: 
To identify current knowledge and research in HM and MM, 
a PubMed search was conducted using the terms: preventive, 
health maintenance, and multiple myeloma. Data Synthesis: 
Th e search yielded limited results. Several studies identifi ed a 
higher risk for heart disease in patients with hypertension, cig-
arette smoking, and altered lipid levels [3]. Hyperlipidemia, 
inactivity, and adiposity can lead to early cancer-related mor-
tality [4-8]. Th e risk to develop second cancers once diagnosed 
with MM increases over time [9]. Conclusions: Despite a risk 
of death from non-MM related conditions, HM practices are 
not routinely exercised in MM survivors. Research in the area 
is defi cient. Insight into HM is critical to modify risk factors 
and prevent complications throughout the lifespan. Implica-
tions: We have designed an anonymous internet-based survey 
to assess unmet needs in MM patients. Th e survey will be 
distributed through the International Myeloma Foundation 
and through the Association of Cancer Online Resources. A 
goal of the research is to incorporate HM practices into the 
plan of care to decrease mortality from preventable illnesses, 
and increase cancer surveillance.
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P-340
A Placebo Controlled Study to Estimate the 
Effect Size of Glutamine to Prevent Peripheral 
Neuropathy in Myeloma
B. FAIMAN,1 M. KALAYCIO,2 A. ZHANG,3 P. ELSON,2 
K. HAMILTON,2 M. A. KARAM,2 J. REED,2 F. REU2 
1Hematologic Oncology and Blood Disorders, Cleveland Clinic, 
United States; 2Hematologic Oncology and Blood Disorders, 
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Background: Bortezomib is used in almost every mul-
tiple myeloma (MM) patient. Peripheral neuropathy (PNP) 
remains a common dose-limiting side eff ect despite SC or 
weekly administration which may reduce PNP risk. PNP 
symptoms range from mild discomfort and loss of sensa-
tion, to pain or paralysis.[1] Oral glutamine is an amino acid 
supplement and has been shown to prevent oxaliplatin and 
paclitaxel induced PNP in solid tumor patients. [2-4] An-
ecdotal evidence suggests glutamine may reduce PNP in pa-
tients with MM. [1, 5-7] No prior studies have evaluated the 
effi  cacy and tolerability of glutamine in MM. Methods: In 
this double-blind, placebo-controlled trial, patients with MM 
and treated for the 1st time with bortezomib will receive glu-
tamine 30gm daily in divided doses or placebo for 4 months. 
Objectives: We plan to accrue 60 patients to estimate the ob-
jective eff ect size of glutamine as a prophylactic intervention 
to prevent bortezomib-related PNP in MM patients using a 
placebo control group and an objective neuropathy assess-
ment tool. Secondary objectives include response rate (RR) 
and clinical benefi t response rate (CBR) according to uniform 
international response criteria and modifi ed EBMT crite-
ria, adherence and QOL at 4 months. [8-10] Conclusions: 
Identifying supplements to prevent PNP has the potential to 
improve quality and length of life for MM patients since it 
would expand therapeutic options. Th is trial will determine 
if glutamine may be the fi rst agent to prevent bortezomib-
related neuropathy.
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Single Center Experience of Myeloma Patients 
Treated with Lenalidomide
F. SAHIN,1 M. COMERT,1 F. KEKLIK,1 G. ALP,1 
F. VURAL,1 A. GUNES ERSOY,1 G. SAYDAM1 
1Hematology, Dept. of Internal Medicine, Ege University 
Hospital, Bornova Izmir, Turkey

We have aimed to evaluate myeloma patients in terms of 
demographic features and clinical status treated with lenalido-
mide. Data of thirty-four patients who have been treated with 
lenalidomide with diagnosis of multiple myeloma in our cen-
ter between 2010 and 2012 were evaluated. Th e relationship 
between the variables; age, sex, fi rst, second and third line che-
motherapy regimens, daily lenalidomide dose, overall survival 
(OS), mortality were analyzed. Th e median age of the patients 
was 61.3 years (45-78 years), and of 22 (64.7%) males and of 
12 (35.2%) females. Eighteen patients were stage 3A, 10 were 
3B, 4 were 2A, 1 (2.9%) was 2B and 1 (2.9%) of the patients 
was stage 1A. Most of the patients were IgG/kapa myeloma. 

ASCT was performed in 15 patients before the lenalidomide 
treatment. Median time from diagnosis to use of lenalidomide 
was found 33.1 months. In all cases, lenadilomide was com-
bined with dexametasone. Lenalidomide treatment was used 
as a second line therapy in 9 (26.4%), as a third line treat-
ment in 17 (50%) and as a fourth line therapy in 8 (23.5%) 
patients. Th e median lenalidomide dose was 18.3 mg/day 
(5-25 mg). OS was 44 months. Lenalidomide was ceased in 
4 (11.7%) patients because of progression and in 4 (11.7%) 
patients because of persistent cytopenias. One (2.9%) patient 
died under lenalidomide. Lenalidomide treatment stil contin-
ues in 25 (73.5%) patients. According to our results, lenalido-
mide was provided to our patients at least after 2 or 3 prior 
therapies with lesser effi  cacy and relatively high side eff ects
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P-342
Large Size of Deletion is Common in 
Chromosome 1P Abnormalities and Predicts 
Poor Prognosis in Multiple Myeloma
F. LI,1 G. AN,1 L. J. XING,1 L. P. HU,1 Y. XU,1 Z. J. LI,1 
L. G. QIU1 
1Department of Lymphoma & Myeloma, Institute of 
Hematology and Blood Disease Hospital, Chinese Academy of 
Medical Sciences, China

Background: Chromosome 1p abnormalities associated with 
adverse survival have been recently reported in MM. Howev-
er, no uniform consensus has been obtained. Th e aim of this 
study was to discover characteristics of chromosome 1p abnor-
malities and the impact of these abnormalities on clinical out-
come. Methods: I-FISH was performed on purifi ed 138+ plas-
ma cells from 258 newly diagnosed MM patients. Th e probes 
covered the following loci:1p12,1p13.3, 1p21,1p32.3 using 
BAC clone RP11-418J17,RP11-180N18,RP11-776K10 
and RP11-278J17 that contain FAM46C,AHCYL1,Cdc14A 
and CDKN2C genes. Results: 1p12,1p13.3,1p21 and 
1p32.3 deletion rates were 18.8%, 21.9%, 25.1%, 15.6%. 
Amp(1p12,1p13.3, 1p21 or 1p32.3) were also detected in 
some patients with amplifi cation rates being 2.8%, 2.8%, 
3.5%, 0.2%. Surprisingly,deletion and amplifi cation could 
coexist in the same patient. 75 patients presented in at least 
one locus deletion. Among them,77.3% patients had large size 
of deletion involved two or more loci. Regions involving three 
loci were mainly 1p12,13.3 and 21,accounting for 82.5%, in-
stead of 1p13.3,21 and 32.3 17.5%. With a median follow-up 
time of 16.5（1-74）months, patients with del(1p) had sig-
nifi cantly shorter PFS(median:14,3,7,12months) (p=0.000) 
and OS (median:17,4,19.5,18months) (P=0.000) compared 
with patients without del(1p) (median PFS:17 months, 
OS:39.5months). Conclusions: Our results indicate the 
chromosome 1p abnormalities are complex,various in forms, 

001_260_本文.indd   201 13/03/04   17:39



Abstracts

S202 14th International Myeloma Workshop, April 3rd to 7th

mainly large size of deletion,rarely amplifi cation. Del(1p)is a 
adverse prognostic factor in patients with multiple myeloma.
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Infectious Complications of Bortezomib 
Regimen in Myeloma
S. H. JUNG,1 J. S. AHN,2 S. J. KANG,3 D. H. YANG,2 
Y. K. KIM,2 H. J. KIM,2 J. J. LEE2 
1Departments of Hematology-Oncology, Chonnam National 
University Hwasun Hospital, Korea; 2Departments of 
Hematology-Oncology, Chonnam National University Hwasun 
Hospital, Korea Republic of (South Korea); 3Departments of 
Infectious disease, Chonnam National University Hwasun 
Hospital, Korea

Bortezomib is a proteasome inhibitor with potent antimy-
eloma activity in relapsed/refractory multiple myeloma (MM) 
patients. We evaluated the type and factors aff ecting the onset 
of infectious complications and mortality owing to infection 
in MM patients treated with bortezomib-based regimens. 
We reviewed 139 patients with MM treated with regimens 
containing bortezomib in order to assess the type and factors 
aff ecting the development of severe infections. Infections oc-
curred in 56 (40.3%) of 139 patients and 83 (7.8%) cases of 
the 1,069 evaluable cycles. Severe infections developed in 43 
(30.9%) patients and ten patients (7.1%) died during bort-
ezomib-based treatment. Multivariate analysis determined 
lymphocytopenia grade 3-4 (OR 3.17, 95% CI 1.38-7.31, 
p = 0.007) and number of cycle < 8 cycles (OR 3.91, 95% 
CI 1.39-11.02, p =0.010) as risk factors associated with in-
creased severe infection. Th is study showed that MM patients 
who received bortezomib-based regimens are at a higher risk 
of severe infections within eight cycles of treatment during es-
pecially severe lymphocytopenic period. MM patients treated 
with bortezomib-based regimens should be closely monitored 
for the development of infectious complications during lym-
phocytopenia.
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International Staging System may not be Useful 
to Predict Prognosis of Multiple Myeloma 
Patients in the Novel Agent Era.
H. IRIUCHISHIMA,1 T. ISHIZAKI,1 T. MITSUI,1 
M. TAKIZAWA,1 H. KOISO,2 A. ISODA,3 
M. MATSUMOTO,3 M. SAWAMURA,3 H. HANDA,1 
A. YOKOHAMA,4 T. SAITOH,5 N. TSUKAMOTO,2 
H. MURAKAMI,5 Y. NOJIMA1 
1Department of Medicine and Clinical Science, Gunma 
University, Japan; 2Department of Oncology Center, Gunma 
University Hospital, Japan; 3Department of Hematology, 
National Hospital Organization Nishigunma National Hospital, 
Japan; 4Department of Blood Transfusion, Gunma University 
Hospital, Japan; 5Department of Laboratory Sciences, Gunma 
University Graduate School of Health Sciences, Japan

Introduction: Th e international staging system (ISS) is es-
tablished for patients with multiple myeloma (MM) before 
the introduction of novel agents for myeloma treatment, and 
was the most widely used staging system. However, the appli-
cability of the ISS for patients who are exposed to novel agents 
has not been elucidated. Th e objectives of this study were to 
re-evaluate the prognostic factor in MM patients treated with 
novel agents. Methods: Between July 1993 and June 2012, 
187 patients [median age 65.5 (30-87); male/female, 92/95; 
ISS1 (n=43), 2 (n=64), 3 (n=53), unknown (n=27)] diagnosed 
as MM were included. Overall survival (OS) was estimated by 
the Kaplan-Meier method. Results: In all 187 patients, 86 pa-
tients (46%) were treated with novel agents (NT group) and 
101 patients (56%) with conventional therapy (CT group). 
Th e median OS was 64 months, with a signifi cant increase 
of NT group compared to CT group (68 and 45 months, re-
spectively; p=0.002). Th e median OS of all patients with ISS 
1 and 2 was signifi cantly better than with ISS 3 patients (73, 
53, and 48 months, respectively; p=0.03, 0.008). However, 
no signifi cant diff erences of OS were observed in NT group 
by the ISS stage (73, 64 and 68 months, respectively). Mul-
tivariate analysis in all patients showed an independent prog-
nostic signifi cance of ISS (p=0.008); however did not show 
prognostic signifi cance of ISS in NT groups. Conclusions: 
Th e fi ndings of our study indicate that ISS is not applicable to 
prognostic prediction for MM patients in the novel agent era.
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Prognostic Signi  cance of L-type Amino-acid 
Transporter 1 Expression in Multiple Myeloma
A. ISODA,1 K. KAIRA,2 M. IWASHINA,3 
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Background: L-type amino-acid transporter 1 (LAT1) play 
a key role in the transport of large neutral essential amino 
acids as well as in cell growth and survival. Th e expression of 
LAT1 closely correlates with amino acid PET uptake. Th is 
study was conducted to determine the prognostic signifi cance 
of LAT1 expression in patients with untreated multiple my-
eloma (MM). Method: One hundred consecutive patients 
with newly diagnosed MM were retrospectively reviewed. 
Bone marrow plasma cells (BMPC) expression of LAT1, 4Fc 
heavy chain (CD98) and Ki-67 at diagnosis was evaluated via 
immunohistochemistry, and the relationship of these vari-
ables with clinical factors was investigated. LAT1 and CD98 
expression scores were assessed by the intensity and extent of 
membrane staining: 0, no staining or <10%; 1+, faint >10%; 
2+, weak to moderate >10%; and 3+, strong >10%. Th e per-
centage of BMPC expressing Ki-67 (i.e., Ki-67 index) was 
also calculated by double-staining for CD138 and Ki-67. 
Results: Th e LAT1 expression score signifi cantly correlated 
with the CD98 expression score and the Ki-67 index. Strong 
LAT1 staining intensity (score 3+) closely associated with ISS 
stage 3 disease, chromosomal abnormalities and shorter over-
all survival. Multivariate analysis indicated that LAT1 expres-
sion was a signifi cant prognostic factor, independent of ISS. 
Conclusion: Overexpression of LAT1 is a novel pathological 
marker for high-risk MM.
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High Serum ICTP is Associated with Short 
Survival and Future Bone Fractures in 
Untreated Multiple Myeloma Patients.
A. HONDA,1 A. SHINOHARA,1 Y. NANNYA,1 
M. ICHIKAWA,1 M. KUROKAWA1 
1Department of Hematology and Oncology, Graduate School 
of Medicine, The University of Tokyo, Japan

Although various biochemical markers of bone remodeling 
have been investigated, their clinical impact on bone events 
and survival in multiple myeloma has not been fully deter-
mined. In this single center retrospective study, we evaluated 
serum C-terminal telopeptide of type I collagen (sICTP), se-
rum bone-specifi c alkaline phosphatase (sBAP), and urinary 
amino-terminal collagen type-I telopeptide (uNTx) in 54 pre-
viously untreated multiple myeloma patients. Th ese markers 
were measured before the fi rst treatment to assess the impact 
on the bone lesions before treatment, future bone fractures, 
and overall survival (OS). None of these markers were associ-

ated with bone lesions at the time of measurements, except 
for sICTP that tended to be higher in those with bone lesions 
than those without (10.9 mg/l versus 6.7 mg/l, P=0.14). High 
sICTP (above upper normal limit: 4.5 mg/l) was associated 
with marginally worse 2-year OS (59% versus 92%, P=0.08), 
which was partially attributed to correlation of this marker 
with well-established prognostic markers (serum albumin; 
rho=-0.33, p=0.02; fi gure 1, and serum beta-2 microglobulin; 
rho=0.75, p<0.001). Furthermore, patients with high sICTP 
had signifi cantly worse 2-year bone fracture-free survival than 
those with low sICTP (44% versus 92%, P=0.04; fi gure 1). 
Neither sBAP nor uNTx had such correlations. Th ese results 
suggest that sICTP is a useful marker to predict survival and 
future bone fractures in untreated multiple myeloma patients.
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Prognosis of ISS Stage I Myeloma
Y. HATTA,1 K. MIURA,1 N. IRIYAMA,1 S. KOBAYASHI,1 
D. KURITA,1 Y. KOBAYASHI,1 Y. HIRABAYASHI,1 
A. HOJO,1 H. KODAIRA,1 M. YAGI,1 S. KISO,1 
H. TAKAHASHI,1 Y. UCHINO,1 M. NAKAGAWA,1 
M. KUSUDA,1 A. HORIKOSHI,1 J. TAKEUCHI1 
1Hematology/Rheumatology, Nihon University School of 
Medicine, Japan

Background: ISS is a simple and useful system to estimate 
prognosis. However, by original ISS report, survival time was 
evaluated after starting of chemotherapy. Our aim was to 
evaluate the progression and survival time after initial staging 
of ISS for newly diagnosed, untreated MM patients. Espe-
cially, treatment strategy for ISS stage I was received atten-
tion. Methods: 127 newly diagnosed, untreated MM patients 
referred to Nihon University Itabashi Hospital were retrospec-
tively analyzed. ISS stage was determined with the laboratory 
data at the fi rst visit. Median age of the patients was 62 years 

001_260_本文.indd   203 13/03/04   17:39



Abstracts

S204 14th International Myeloma Workshop, April 3rd to 7th

(range 30-88). Median follow-up duration was 32.5 months 
(range 0-171). Chemotherapy was performed mainly with 
MP or VAD. Patients treated with thalidomide, lenalidomide, 
or bortezomib were excluded. Survival curve was censored at 
the time of transplantation. Results: 50% survival durations 
after initial diagnosis of stage I (n=54), II (n=26), and III 
(n=47) patients were 106, 36, and 14.5 months, respectively. 
15 stage I patients have not been treated and all of them are 
alive. 50% progression time from ISS stage I to II in untreated 
patients was 2 months. For the patients treated at ISS stage I, 
50% progression time from stage I to II, and I to III were 61 
and 155 months, respectively. Conclusion: We defi ned prog-
nosis of ISS stage I patients. Certain amounts of MM patients 
with ISS stage I at diagnosis were not required chemotherapy. 
Chemotherapy may prolong the progression from stage I to 
II or III.
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Myeloma Treatment in the Austrian Myeloma 
Registry:Fast but Cautious Approach to Novel 
Agent (NA) Based MM Therapies
E. WILLENBACHER,1 S. MADER,2 A. WALDER,3 
A. LANG,4 H. LUDWIG,5 H. OEXLE,6 E. WOELL,7 
M. SCHNALLINGER,8 S. SCHREIECK,9 
H. KASPARU,10 W. WILLENBACHER1 
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University Hospital, Austria; 2ONCOTYROL.at, Innsbruck, 
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Austria; 4Internal Medicine E - Rankweil, State Hospital of 
Vorarlberg, Feldkirch, Austria; 5Interanl Medicine I Haematology 
& Oncology, Wilhelminen Hospital, Vienna, Austria; 6Internal 
Medicine, District Hospital Hall i.Tirol, Hall, Austria; 7Internal 
Medicine, St. Vinzenz Hospital Zams, Zams, Austria; 8Internal 
Medicine, District Hospital St. Johann i.Tirol, St. Johann, 
Austria; 9Internal Medicine, District Hospital Reutte, Reutte, 
Austria; 10Internal Medicine I Haematology & Oncology, 
Hospital of the Elisabethan Order Linz, Linz, Austria

Introduction: Th e AMR was set up in 2008 under the 
auspices of the austrian haematoloical society (OeGHO) for 
quality control, pharmacovigilance, research and HTA. It 
is supported by the COMET Center ONCOTYROL and 
funded by public grants. Methods: A web based interface was 
developed and approval of all competent authorities obtained. 
Retrospective data back to the year 2000, as well as prospective 
data on all MM pts., which had at least one course of treat-
ment were analyzed as of JAN 06 13. Results: 320 pts. were 
recruited of which 277 pts. met inclusion criteria. Median age 
of pts was 64 years (35-88a), median number of treatment 
lines was 2(1-8) with 48,9% of pts. still alive and median sur-
vival was 60 months with 48,2% of pts. reaching a best re-
sponse of VGPR or better. Cytogenetic data was available for 

77% of pts.. 39,3% of pts. received an autologous transplant. 
While NA based induction therapies totally supplanted MP 
in elderly pts., and VAD in younger pts. within 2 years from 
2005. Th e use of triplet therapies (PAD, VTD) was adopted 
as a standard in younger only, while in elderly pts. NA-based 
doublets (VD, RD) are still more frequently used than triplets 
(ratio 4:1). Also maintenance therapies up to now have been 
introduced in only 30% of cases. Discussion: While real life 
institution of NA based therapies has been fast in Austria, in 
elderly pts. a cautious approach has been widely adopted with 
regard to the use of more intensive induction and mainte-
nance therapies. Pros + cons of this attitude, as well as possible 
reasons for this approach will be discussed.
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Autologous Hematopoietic Cell Transplantation 
(AHCT) for Myeloma: CIBMTR Analysis
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1Massachusetts General Hospital, Harvard Medical School, 
United States; 2Jefferson Regional Medical Center, Pine Bluff, 
AR, United States; 3Medical College of Wisconsin-CIBMTR, 
Milwaukee, WI, United States; 4Celgene Corporation, Summit, 
NJ, United States; 5Winship Cancer Institute of Emory 
University, Atlanta, GA, United States; 6City of Hope National 
Medical Center, Duarte, CA, United States; 7Mayo Clinic, 
Rochester, MN, United States

Determining the baseline incidence and risk factors (RF) as-
sociated with SPN after AHCT is important to assess the risk 
of the procedure and evaluate the risk-benefi t ratio of thera-
pies pre and post AHCT. Th e analysis includes 3784 MM pts 
receiving AHCT between 1990 and 2008. Cumulative inci-
dence (CI) rates of SPN were estimated taking into account 
the competing risk of death. Incidence rates for cancers in 
the population were obtained from the SEER database. Pois-
son regression model was used to analyze RF for overall SPN 
and MDS/AML. Median follow-up of survivors was 52 mths 
(range 3 to192 mths).With 12707 person yrs of follow up, 
153 new malignancies were reported. Observed to expected 
ratios for all SPN was 1.0 (99% CI, 0.8-1.2). CI of SPN was 
2.5% (95% CI, 2.0-3.0) at 3 yrs. Individual SPN observed 
more frequently than expected are summarized in Figure 1. 
In multivariate analysis, RF for development of SPN includ-
ed: age [HR10.5 (95%CI, 1.5-75.8), p=0.02] for 60-69 yr 
olds and [HR14.4 (95%CI, 1.9-109.7), p=0.01] for 70+ yr 
compared to the 18-39 yr group; obesity [HR 1.9(95%CI, 
1.2-2.9), p=0.004 for BMI>30 vs. BMI<25]. Specifi c con-
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ditioning regimens or choice of maintenance therapy did 
not correlate with risk of SPN. Increasing age was associated 
with development of MDS [HR10.7, (95%CI, 92.1-55.5), 
p=0.004 for 70+ yrs vs. 40-49 yrs]. Conclusion: In this large 
cohort of pts with MM receiving an AHCT, the overall risk of 
SPN was similar but the incidence of MDS/AML, melanoma 
and other skin cancers was higher compared to age and sex 
matched general population.

454

P-350
Relapse Pattern after Bortezomib-based 
Salvage Therapy in Patients with Multiple 
Myeloma
J. S. AHN,1 S. H. JUNG,2 D. H. YANG,2 G. H. CHOI,2 
Y. K. KIM,2 H. J. KIM,2 J. J. LEE2 
1Department of Hematology-Oncology, Chonnam National 
University Hwasun Hospital, Korea; 2Department of 
Hematology-Oncology, Chonnam National University Hwasun 
Hospital, Korea Republic of (South Korea)

Aims: We retrospectively evaluated relapse patterns after 
bortezomib-based salvage treatment in patients with MM and 
analyzed prognostic signifi cance according to relapse patterns. 
Methods: One hundred thirty-two patients were received by 
bortezomib-based salvage therapy between Nov. 2004 and 
Aug. 2011. Eligibility criteria included primary refractory or 
relapsed MM patients who received at least 2 cycles of bort-
ezomib-based salvage therapy. Results: Of all 132 patients, 91 
(68.9%) were relapsed after bortezomib-based salvage thera-
py. We divided the relapse patterns to the two groups as fol-
lowing: 1) the same relapse pattern (group A) in 77 (84.6%) 
patients as disease fi ndings at initiation of bortezomib-based 
therapy and 2) the novel relapse pattern (group B) in 14 
(15.4%) patients (plasmacytoma: 7, light chain escape pat-
tern: 5, and plasma cell leukemia: 2) diff erent from initial dis-
ease fi ndings. Median overall survivals in group A and group 
B were 16.1 and 2.5 months (p < 0.001), retrospectively (Fig). 

Of the patients, 27 patients received the retreatment of bort-
ezomib, but 24 of 27 patients showed to the disease progres-
sion, including 4 (16.7%) of 24 patients relapsed as novel 
patterns (plasmacytoma: 2, light-chain escape: 1, and intact 
immunoglobulin secretion from plasmacytoma: 1) and novel 
relapse group showed to the trend of poor survival (2.2 vs. 
10.0 mon) (p = 0.3). Conclusion: Th is study suggests that the 
MM patients relapsed as novel pattern after bortezomib-based 
salvage therapy showed extremely poor prognosis and might 
be needed by new innovative approaches.
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P-351
Older Adults Newly Diagnosed with Myeloma 
Want to Participate in Treatment Decision 
Making
J. D. TARIMAN
Hematology, Northwestern University, United States

Background: Th ere is growing interest in direct assessment 
of patient preferences for all components of treatment deci-
sion making (TDM). However, the preferred level of par-
ticipation in TDM for patients with active myeloma has not 
been previously studied. Research Aims: To describe the pref-
erences for participation in TDM among patients with active 
myeloma and to explore the association between sociodemo-
graphic variables and decisional role preferences. Methods: 
A cross-sectional survey approach was employed involving 
administration of the Control Preferences Scale and an inves-
tigator-developed interview schedule. Th e sample consisted of 
20 older adults (60 years of age and above) with active my-
eloma diagnosed within the past 6 months from two large 
academic cancer centers. Findings: 55% (N=11) of the par-
ticipants preferred a shared role with the physician and 40% 
(N=8) preferred to make the decisions after seriously consid-
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ering the opinion of their physicians. Only one participant 
preferred to relinquish the decision to the doctor. Overall, the 
percentage of the patients wanting participation during TDM 
is very high at 95% (N=19). Sociodemographic variables have 
no impact on preferences for participation in TDM. Con-
clusions: Th e study fi ndings indicate that older adults newly 
diagnosed with myeloma want to participate during TDM. 
More studies that focus on involving patients with active my-
eloma in the decision-making process are needed in order to 
infl uence clinical practice and policy in this direction.

456

P-352
Treatment, Prognosis and Self-care are Top 
Information Priorities of Older Adults Newly 
Diagnosed with Active Myeloma
J. D. TARIMAN
Hematology, Northwestern University, United States

Background: In this era of scarce health resources, priori-
tizing patient’s information needs and priorities maximizes 
effi  ciency. Research Aims: Th is study examined the sources 
of information and priority information needs of a sample of 
older adults newly diagnosed with active myeloma. Associa-
tion analysis of whether information needs were infl uenced by 
socio-demographic variables such as age, gender, education, 
marital status, and income was also conducted. Methods: Th e 
Information Needs Questionnaire and an investigator-devel-
oped interview schedule were administered to twenty older 
adults diagnosed with active myeloma during a 30-45 minute 
semi-structured interview. Results: We found that older adults 
newly diagnosed with active myeloma are able to prioritize in-
formation needs. Th e top three priorities relate to treatment, 
prognosis, and self-care. Sociodemographic variables did not 
infl uence information needs priorities. Th e Internet, physi-
cians, and family and friends were among the top sources of 
information. Conclusion: Health care providers could use the 
top three information needs found in this study as a starting 
point in eliciting information needs of older adults with active 
myeloma. Measures that can enhance the patient’s learning 
process from the top sources of information such as the Inter-
net and physicians are warranted.
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P-353
Analysis of Renal Impairment in Newly 
Diagnosed MM According to the IMWG 
Consensus Recommendation
K. KIM,1 B. HAN,2 S. J. KIM,3 S. PARK,3 J. H. JANG,3 
W. S. KIM,3 C. W. JUNG3 

1Medicine, Sungkyunkwan Univ, Samsung Medical Center, 
Korea; 2Internal Medicine, Hallym Univ. Medical Center; 
3Medicine, Sungkyunkwan Univ, Samsung Medical Center, 
Korea Republic of (South Korea)

Th e incidence of renal impairment(RI) in MM and renal 
response(RR) are variable according to the defi nition. We 
analyzed clinical features and prognostic factors related to RI 
of newly diagnosed MM patients according to the IMWG 
recommendation. Medical records of newly diagnosed and 
treated MM patients at a single center from 2000 to 2011 
were retrospectively reviewed. Of the 388 patients, 121 pa-
tients with renal impairment(eGFR <60 mL/min/1.73 m2) 
showed signifi cantly old age, less bone lesions, lower hemo-
globin, higher beta-2-microglobulin, more hypercalcemia, 
and high LDH, more plasmacytosis, less plasmacytoma, and 
advanced ISS stage. Overall survival was signifi cantly diff er-
ent according to the grade of renal impairment (p=0.002, Fig 
1). Of the 88 patients who were evaluable for renal response 
(eGFR <50), RR was 67% and Major RR was 52%. Prognos-
tic factors for major RR were hypercalcemia, plasmacytoma, 
deletion 13 , eGFR <30mL/min/1.73 m2, use of dexametha-
sone in the fi rst line treatment, transplantation, and hema-
tologic response(HR). Th e use of new drugs in the fi rst-line 
treatment or the use of bortezomib in the fi rst 4 months were 
not signifi cant. Time to best RR was signifi cantly shorter in 
patients who used bortezomib in the fi rst-line treatment (66 
versus 160 days, p=0.001). OS in patients with major RR was 
not signifi cantly longer than non-responders (p=0.223). Th e 
incidence of RI in newly diagnosed symptomatic MM was 
31.2% and OS was signifi cantly shorter. RR was aff ected by 
the treatment and HR, but was not translated into signifi cant 
improvement of OS.
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P-354
Multiple Myeloma and Second Primary 
Malignancy : Results from Single Cohort Study
C. H. MAENG,1 H. JUNG YONG,2 C. MOON KI,2 
K. YOUNG SAING,2 J. HYUN AE,2 K. SEOK JIN,2 
K. KIHYUN2 
1Samsung Medical Center, Korea; 2Samsung Medical Center, 
Korea Republic of (South Korea)

Background: Recently, treatment of multiple myeloma 
(MM) as well as MM itself is considered to be responsible 
with second primary cancer. We reviewd and analyzed the in-
cidence and characteristics of second primary malignancy in 
the MM patients. Methods: We collected data of MM patients 
from multiple myeloma cohort registry of Samsung Medican 
Center, Korea since 2000. We found patients who were ad-
ditionally diagnosed of any kinds of primary maligancy other 
than MM. We analyzed the incidences of second malignan-
cies and their characteristics. Results: Total 436 patients with 
MM including plasma cell leukemia and solitary plasmacy-
toma were reviewed and included in the analysis. 36 patients 
(8.3%) have had both of MM and other primary malignancy. 
Of these, 14 (3.2%) patients had other cancer priorly, and di-
agnosed of MM later. 12 (2.8%) patients of MM had second 
primary malignancy while they were treated or followed-up. 
Th ese includes two of liver, colon, thyroid, and one of chol-
angiocarcinoma, prostate, lung, kidney and esophagus, and 
fi nally one case of double metachronous cancer of stomach 
and lymphoblastic lymphoma. 10 patients (2.3%) were found 
to have synchronous tumors at that time of initial diagnosis 
of MM. 7 out of 12 patients had been treated with alkylating 
agent such as cyclophsophamide or melphalan. Th e median 
overall survival (OS) between the groups did not statitstial 
signifi cance. (p=0.24) Conclusion: Th ere was no higher in-
cidence of other primary malignancy among patients with 
MM. Th e survival according to having other malignancy did 
not diff er with each other, either.
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P-355
Three Hrs Intravenous Administraion of Bor 
in Myeloma Patients Reduced Severity of 
Peripheral Neuropathy Induced by Bor
H. MATSUOKA,1 H. KAWANO,1 M. SUGITA,1 
H. YAMAGUCHI1 
1Department of Internal Medicine, Koga General Hospital, 
Japan

Th e proteasome inhibitor bortezomib(Bor) is one of the 
promising drug for the treatment of multiple myeloma. It 
has been reported that subcutaneous administration lowering 

the incidence of peripheral neuropathy(PN) caused by Bor as 
compared to intravenous. MMY-3021 trial revealed that Bor 
systemic exposure was equivalent with subcutaneous versus 
intravenous administration in AUC, and C(max) was lower 
with subcutaneous administration. We were unable to per-
form the subcutaneous administration of Bor because they 
have not been allowed in the health insurance system in Japan. 
In our hospital, 20 patients( initial tx 15, salvage tx 5) received 
21-day cycles of three hours intravenous Bor 1.3 mg/m(2) on 
days 1, 4, 8 and 11. We retrospectively analyzed the incidence 
and severity of peripheral neuropathy(PN) induced by Bor. 
Grade 1 PN occurred in 6 pts, grade 2 PN in 3pts, 11pts did 
not develop PN. Th ree hours intravenous administration did 
not reduce the incidence of PN, however severe PN was not 
observed. Severe injection site reactions(ISR) were reported 
after subcutaneous Bor. Th ree hours intravenous Bor instead 
of subcutaneous should be considered as one of the adminis-
tration when ISR induced by Bor become severe.
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P-356
Emergence of Oligoclonal Bands after 
Autologous Stem-cell Transplantation in 
Patients with Multiple Myeloma
C. FERNANDEZ DE LARREA,1 N. TOVAR,1 
J. I. AROSTEGUI,1 M. T. CIBEIRA,1 L. ROSINOL,1 
M. ROVIRA,1 M. ELENA,1 X. FILELLA,1 J. YAGUE,1 
J. BLADE1 
1Amyloidosis and Myeloma Unit, Hospital Clinic de Barcelona, 
Spain

Background: Th e emergence of oligoclonal bands (OB) is 
a benign phenomenon frequently associated with complete 
remission (CR) after autologous stem-cell transplantation 
(ASCT) in patients with multiple myeloma (MM). Th e aim 
of the present study was to investigate the incidence, duration 
and prognostic value of OB in patients with MM who under-
went ASCT at our institution. Methods: 199 patients under-
went melphalan-based ASCT at our institution from March 
31st, 1994, to December 27th, 2011, and achieved at the 
least a partial response (PR) after ASCT. A retrospective sys-
tematic review of all serum and urine immunofi xation studies 
was carried out. Results: OB were observed in 34% of the pa-
tients, with diff erent prevalence according to the use of novel 
agents vs. conventional chemotherapy in induction (63% vs. 
22%; p=0.0001). Th is phenomena was almost exclusive of 
patients in CR compared to other degrees of response (92% 
vs. 8%; p=0.0001) and lasted for a median of 1.35 years. Al-
most all the OB disappeared before serological and clinical 
progression. Th e presence of OB after ASCT resulted in a sig-
nifi cantly longer PFS (p=0.004) and OS (p=0.003) (Figure). 
An oligoclonal humoral response stable more than one year 
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after ASCT was associated with a signifi cantly longer clinical 
PFS and OS than those with shorter duration (p=0.008 and 
p=0.0001, respectively). Conclusions: Th e emergence of OB 
after ASCT is a prognostic factor and it is usually observed in 
patients in CR. Duration of this humoral response is also as-
sociated with a signifi cant survival prolongation.
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P-357
Sensitivity to Batch Effects in Single Array 
Usage of Multiple Myeloma Gene Expression 
Survival Classi  ers
R. KUIPER,1 M. VAN DUIN,1 B. VAN DER HOLT,2 
A. BROYL,1 W. GREGORY,3 G. MORGAN,4 
H. GOLDSCHMIDT,5 H. LOKHORST,6 
P. SONNEVELD1 
1Department of Hematology, Erasmus University Medical 
Center, Netherlands; 2HOVON Data Center, Erasmus MC-
Daniel den Hoed, Netherlands; 3Clinical Trials Research Unit, 
University of Leeds, United Kingdom; 4Haemato-oncology 
Unit, Royal Marsden Hospital, United Kingdom; 5Department 
of Internal Medicine V, University of Heidelberg, Germany; 
6Department of Hematology, University Medical Center 
Utrecht, Netherlands

Diagnosis and prognosis based on gene expression profi ling 
represents a promising technique for future patient treatment 
and care. Recently, gene expression classifi ers were described 
which are capable of accurately classifying Multiple Myelo-
ma (MM) patients into high-risk and standard-risk groups. 
Furthermore, it is clinically necessary to allow classifi cation 
of single patients, which requires single sample normaliza-
tion methods such as MAS5 and fRMA. So far, it has not 
been established how structural diff erences between datasets, 
known as batch eff ects (BEs), need to be countered if single 
patients are classifi ed. Th erefore, we have analysed the EMC-
92, UAMS-70 and UAMS-80 classifi ers in relation to BEs 
using MAS5 and fRMA. For this analysis, 5 MM gene ex-
pression data sets (Aff ymetrix U133 Plus 2.0) were available, 
which were normalized by MAS5 and fRMA. Using Combat, 

a parametric BE correction (BEC) was applied after which 
BEC classifi er scores were derived. A root mean square value 
(RMS) of the diff erence between BEC and non-BEC scores 
are used as BE related sensitivity measure. Th e RMS values 
were determined per batch and signature resulting in 15 val-
ues per normalization method (Figure 1). According to the 
one sided paired Wilcoxon test the RMS was signifi cantly 
smaller in fRMA in comparison to MAS5 normalized data 
(p=0.02). Th is is principally caused by a better RMS for the 
EMC-92 and UAMS-80 classifi ers. Our conclusion is that 
fRMA is the method of choice for single sample classifi cation.
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P-358
Analysis of Point Mutations within CCND1 in 
Multiple Myeloma
Y. NAKAMURA,1 N. WAKIMOTO,1 Y. ITO,1 
E. KAKEGAWA,1 Y. UCHIDA,1 S. MORI,1 M. DOI,2 
H. KAYANO,2 M. BESSHO1 
1Department of Hematology, Saitama Medical University 
Hospital, Japan; 2Department of Pathology, Saitama Medical 
University, Japan

Background: Point mutations within the CCND1 (cyclin 
D1), which has been recognized as a target of chromosomal 
translocation in multiple myeloma (MM), were recently re-
ported by whole-genome/exome sequencing analysis. How-
ever, its relation to abnormal expression of the gene or clinical 
signifi cance remains unclear. Materials and methods: Af-
ter screening of MM samples for expression of CCND1 by 
RT-PCR and IHC, CCND1-positive ones were subjected 

001_260_本文.indd   208 13/03/04   17:39



Abstracts

S20914th International Myeloma Workshop, April 3rd to 7th

to direct sequencing after amplifi cation of the entire coding 
region of CCND1. Results: 17 (11 missense and 6 sense) 
point mutations were identifi ed in 14 (31%) out of 45 cases 
with strong expression. All missense mutations were present 
in the region between Rb-binding and cyclin-dependent ki-
nase (CDK)-binding domains. In cases in which genomic 
DNA was analyzed, mutations were heterozygous and only 
the mutant alleles were expressed. Missense mutation was also 
observed in one case with monoclonal gammopathy of unde-
termined signifi cance. No mutations were detected in 22 MM 
cases with weak expression of CCND1 and without translo-
cation. No defi nite correlation between presence of missense 
mutation and clinical outcome was shown, although received 
treatments were various. Conclusion: Point mutations within 
CCND1 were observed in near one third of MM cases with 
strong expression of the gene and considered to generate from 
somatic mutations accompanied by chromosomal transloca-
tion with immunoglobulin heavy chain gene. Although the 
location of missense mutation was characteristic, its clinical 
signifi cance was not established in our study.

463

P-359
Expression of CREB and VEGF, and 
Microvessel Density in Multipl Myeloma
N. AKYUREK,1 S. SAHIN,1 E. SUYANI,2 G. TURKOZ 
SUCAK,2 R. HAZNEDAR2 
1Department of Pathology, Gazi University, Medical Faculty, 
Turkey; 2Department of Hematology, Gazi University Medical 
Faculty, Turkey

Background: Enhanced angiogenesis is an important step 
in the growth and progression of multipl myeloma (MM). 
Cyclic AMP-regulatory element-binding protein (CREB) is a 
transcription factor, and appears to play a direct role in can-
cer pathogenesis and prognosis. Vascular endothelial growth 
factor (VEGF) is a glycoprotein that plays an important role 
in both pathogenesis and progression of MM. Methods: A 
total of 76 patients with newly diagnosed MM were stud-
ied. Microvessel density (MVD) was examined using immu-
nohistochemistry for Factor VIII antibody. Th e association 
between expressions of CREB, VEGF, and MVD by immu-
nohistochemistry and clinical features, laboratory fi ndings, 
histopathological features, and response to treatment was 
analyzed. Results: High percentage of plasma cell infi ltration 
was correlated with high-grade MVD and high VEGF expres-
sion (p=0.02 and p=0.002, respectively). Th ere was signifi cant 
association between high CREB expression and high-grade 
MVD (p=0.01). Both high-grade MVD and high CREB ex-
pression showed a trend for higher clinical stage (p=0.2 and 
p=0.1, respectively). High-grade MVD was signifi cantly as-
sociated with poor prognosis and shorter overall survival 

than low-grade MVD (p=0.04). Expression of high-grade 
VEGF and CREB showed a trend for poor survival (p=0.2 
and p=0.1, respectively). Conclusions: High-grade microves-
sel density and high expression of VEGF and CREB are cor-
related with progression of MM. Targeting therapy directed 
to angiogenesis, VEGF and CREB may be used to improve 
therapy.
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P-360
Risk Factors for Bortezomib Induced Peripheral 
Neuropathy in Multiple Myeloma Patients
C. LALAYANNI,1 M. ISKAS,1 C. VADIKOLIOU,1 
A. MARVAKI,1 S. CHARALAMBIDOU,1 
G. VOUTIADOU,1 A. XOCHELLI,1 
G. PAPAIOANNOU,1 P. KALOYANNIDIS,1 
R. SALOUM,1 A. ANAGNOSTOPOULOS1 
1Department of Hematology & HCT Unit, G. Papanicolaou 
Hospital, Greece

Bortezomib induced peripheral neuropathy (BIPN) is a 
common adverse eff ect in multiple myeloma (MM) patients. 
We report the incidence, risk factors and outcome of BIPN in 
93 MM patients with median age 60(32-81) years. A median 
of 4(1-9) cycles of Bortezomib was administered for advanced 
disease (refractory/relapsed) in 68 and early stage in 25 pa-
tients, as fi rst-line treatment in 8 and was co-administered 
with dexamethasone: 38, anthracycline: 16, melphalan-PDN: 
8. BIPN prevalence was 55/93(59%) patients after a median 
of 3(1-7) cycles, grade 1 or 2 in 47/55 (85%), causing sensory 
neuropathy in all, neuropathetic pain in 50% and motor neu-
ropathy in 14% of them. Four patients presented with bowel 
autonomic neuropathy. BIPN treatment such as pregabalin 
was needed in 22 (40%) patients. Patients treated earlier in 
the disease course (0-2 previous lines) had a similar BIPN 
incidence with heavily pretreated MM patients (53% and 
60% respectively, p=ns). In multivariate analysis, incidence 
and grade of BIPN did not correlate to factors as sex, age, 
disease stage, renal impairment or other treatment-related 
toxicities. However, there was a signifi cant correlation to the 
number of Bortezomib cycles and the response to therapy. In 
26/55 (47%) patients treatment was adjusted and discontin-
ued in 10/55 (18%). BIPN recovered totally in 43/55 (78%) 
or gradually ameliorated in 10/55 (18%) patients. BIPN is a 
common, usually mild and self restricting adverse eff ect but 
needs prompt treatment adjustments, as there is no specifi c or 
highly eff ective treatment.
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P-361
Conventional Cytogenetics and Prognosis in 
Multiple Myeloma
C. LALAYANNI,1 M. ISKAS,1 G. PAPAIOANNOU,1 
C. VADIKOLIOU,1 S. CHARALAMBIDOU,1 
R. SALOUM,1 A. ANAGNOSTOPOULOS,1 
A. ATHANASIADOU1 
1Department of Hematology & HCT Unit, G. Papanicolaou 
Hospital, Greece

Th e prognostic impact of chromosomal abnormalities was 
evaluated in 134 newly diagnosed patients with multiple 
myeloma through classical metaphase bone marrow cytoge-
netics. A total of 129 patients had assessable metaphases and 
42 (32.5%) had cytogenetic abnormalities (CA). Th e most 
frequently occurring CA were hyperploidy: 24, complex 
(three or more CA): 21, del13/13q: 15, hypodiploidy: 10, 
del17/17p: 7, +1q: 7, del1p: 6, t(11;14): 5, MYC transloca-
tions:3. Th e rate of abnormal karyotype increased with stage 
(p=0.064 for Durie-Salmon and p=0.04 for ISS) and this was 
obvious for b2 microglobulin level (p=0.001) but not for al-
bumine (p=0.12). High M component level (>5 g/l, p=0.022) 
and the presence of renal failure (p=0.012) were also statis-
tically signifi cant. Patients with abnormal karyotype had a 
higher percentage of bone marrow infi ltration (median 64% 
vs 36% for normal karyotype). Overall survival, progression 
free survival and the response rate were not infl uenced by ab-
normal karyotype. Hyperdiploidy was not correlated with a 
favorable survival as it was accompanied by other adverse CA 
as del13, complex, del17p and add1q in 21/24(87.5 %) of 
cases. A group of 31 patients with adverse CA (complex, hy-
podiploid, -13, -17p and add1q) had reduced (yet not signifi -
cantly) OS from the rest: median 25 vs 77 mo, 5year OS 42% 
vs 63% respectively, p=0.087. In multivariate analysis only 
age and ISS were signifi cantly associated with shorter survival. 
Conventional cytogenetics provide usefull prognostic infor-
mation for MM patients.
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P-362
Cytogenetic Findings of Multiple Myeloma in 
Taiwan: 2-year Experience from a National 
Referral Center
C. S. CHANG,1 C. W. YANG,2 S. P. CHANG,2 
M. CHEN3 
1Department of Internal Medicine, Changhua Christian 
Hospital, Taiwan; 2Department of Genomic Medicine, 
Changhua Christian Hospital, Changhua, TAIWAN; 
3Department of Genomic Medicine, Changhua Christian 
Hospital, Changhua, Department of Medical Genetics, College 

of Medicine, and Hospital, National Taiwan University, Taipei, 
TAIWAN

Multiple myeloma (MM) is a heterogeneous plasma cell 
disorder characterized by genetic abnormalities, including 
chromosomal translocations, deletions, duplications and ge-
netic mutations. Fluorescence in situ hybridization (FISH) 
with specifi c DNA probes has become a valuable tool for 
diagnosing cryptic rearrangements that may not be visible 
by standard cytogenetics. In this study, we collected 133 
MM patients and detected of chromosomal abnormalities 
by karyotypic tests. 30 of the 133 patients (22.6%) showed 
chromosomal abnormalities in the conventional chromosome 
examination. Th e positive rates of chromosomal aneuploidy, 
loss of Y chromosome, structural anomalies of chromosome 
1, 14q rearrangements and 11q rearrangements were 9.8% 
(13/133), 6.8% (9/133), 7.5% (10/133), 6%(8/133), and 
3.8%(5/133), respectively. Furthermore, interphase FISH 
was performed in 12 patients with normal karyotype by 4 
specifi c DNA probes, including RB1 gene, p53 gene, IGH/
FGFR3 for t(4;14), and IGH/MAF for t(14;16). Th e IGH/
FGFR3 fusion was found in 33.3%(4/12) and RB1 deletion 
was seen in 16.6%(2/12). Th ese two are the most common 
chromosomal abnormalities in the FISH assay. Th e overall 
abnormal rate of the FISH examination was 41.7% (5/12), 
indicating FISH is more sensitive than conventional karyo-
typing and can be used as an index in prognostic evaluation 
for MM. Since the patients with IGH/FGFR3 fusion mani-
fest a poor prognosis that is only partially mitigated by the use 
of the novel agents, the FISH screening may pave the way for 
personalized medicine in patients with this incurable disease.
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P-363
Sixteen Cases of Asymptomatic Multiple 
Myeloma
N. HARADA,1 N. NISHIMURA,1 Y. INOUE,1 T. SAKAI,1 
S. TAKEMOTO,1 S. NAGAKURA,1 M. HIDAKA,1 
A. TSUKAMOTO,1 T. KIYOKAWA,1 F. KAWANO1 
1Department of Hematology, National Hospital Organization 
Kumamoto Medical Center, Japan

Patients with asymptomatic smoldering multiple myeloma 
have an indolent course for years without therapy. Th e pri-
mary therapy was preserved until disease progression to symp-
tomatic myeloma. We performed the retrospective analysis 
for natural course of patients who diagnosed asymptomatic 
multiple myeloma in our hospital. We diagnosed the sixteen 
cases of asymptomatic multiple myeloma in our hospital from 
2008 to 2012. Age at diagnosis was 40 to 83 years old (me-
dian age was 76). Male/female is 9/7. Th e type of M protein, 
IgG is fourteen cases, and IgA is two cases. For International 
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Staging System (ISS), Stage 1 is ten cases and Stage 2 is six 
cases. Th e average of M protein is 3902mg/dl. At Des. 2012, 
ten cases progressed to the symptomatic myeloma, six cases 
are still asymptomatic. For the cases of ISS stage 2, fi ve of six 
cases progressed to symptomatic myeloma, progression rate 
is 83.3%. By contrast, on the cases of ISS stage 1, fi ve of ten 
cases progressed to symptomatic myeloma, progression rate is 
50%. Th e time to progression to symptomatic myeloma form 
diagnosis is 3 to 39 month (median time was 14 month). For 
the cases of ISS stage 2, the time to progression is 3 to 16 
months, on the other hand, the time to progression on the 
cases of ISS stage 1 is longer, 12 to 39 months. For the obser-
vation of asymptomatic multiple myeloma, especially cases of 
the ISS stage 2, more carefully follow up or early intervention 
may be needed.
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P-364
Unusual Isolated Intracranial Relapse of 
Multiple Myeloma
V. HAVELANGE,1 X. POIRE,1 A. CAMBONI,1 
C. GRANDIN,1 L. MICHAUX,1 M. C. VEKEMANS1 
1Hematology, UCL Saint-Luc University Hospital, Belgium

Intracranial involvement is a rare extramedullary complica-
tion in multiple myeloma (MM), resulting from osteodural 
plasmocytoma or leptomeningeal involvement. Primary pa-
renchymal brain lesions occurred sporadically, usually as part 
of a systemic disease, although solitary tumors without sign of 
MM have also been reported. A 43-year-old man presented 
with bilateral pleural eff usion and acute renal failure, related 
to an IgD-λ plasma cell leukemia (PCL) with diff use infi ltra-
tion on spinal MRI. FISH on bone marrow (BM) PC showed 
a non-hyperdiploid status without 14q32, 17p aberrations 
nor trisomy 1q21. Complete remission was achieved after 5 
cycles of bortezomib-cyclophosphamide-dexamethasone, and 
confi rmed after HD melphalan and autologous SCT followed 
by 3 consolidation cycles of bortezomib-dexamethasone. 
Eighteen months later, he complained of dizziness, visual im-
pairment and hemiparesis. Brain MRI showed multiple intra-
parenchymal enhancing lesions with edema. Lumbar punc-
ture was not carried out because of intra-cranial hypertension. 
BM biopsy showed no PC infi ltration. Skeletal lesions were 
not identifi ed. Neurosurgical stereotactic biopsy confi rmed 
the diagnosis of plasmocytoma, with a λ chain restriction. 
Following autologous SCT, MM infi ltration of cerebral pa-
renchyma without contiguous bone lesions is very uncom-
mon. Origin could be hematogenous, explaining that PCL is 
considered a risk factor. No therapeutic guidelines have been 
established. Th e activity of new agents (i.e. lenalidomide) and 
their ability to cross blood-brain barrier are largely unknown.

P-365
Low Testosterone is Associated with Shorter 
PFS in Multiple Myeloma
C. C. HOFMEISTER,1 H. MCDONAGH,2 W. FALK,2 
A. BINGMAN,2 S. GEYER,2 D. BENSON,2 
Y. EFEBERA,2 C. HOFMEISTER2 
1Internal Medicine, Ohio State University, United States; 
2Internal Medicine, Ohio State University, United States

Introduction: Testosterone (T) is important for mainte-
nance of bone mineral density and muscle mass, stimulation 
of erythropoiesis, energy level, mood, and libido. Andro-
gen deprivation therapy increases risk for diabetes and MI. 
Obesity increases T in women, with an associated increased 
breast cancer risk, and lowers T in men while raising estra-
diol levels. Methods: We retrospectively reviewed 343 patients 
consecutive patients with plasma cell dyscrasias with either a 
total or free testosterone level available at the time of referral, 
171 patients with active myeloma. Results: 168 patients had 
a diagnosis of active myeloma and low or normal T 44/171 
(25%) were receiving opiates, 29/171 (17%) were taking anti-
depressants, and 135/171 (79%) were male. 37/171 (22%) 
had type 2 diabetes and 92/171 (54%) had hypertension. 
Th e BMI median was 28.9 (range 16.9-53.1) with 32 (19%) 
patients normal, 48 (28%) overweight, and 60 (35%) obese. 
Th e median time from diagnosis to T assessment was 49 days. 
We designated two groups of male patients: 44 with low T 
and 91 with normal T. Th ere was a diff erence between the 
presence or absence of lytic bone disease (p<0.036), less de-
tectable bone disease on skeletal survey in the normal testos-
terone group. Th e median PFS in the low free T group was 23 
months (16 events) and 35 months in the normal T group (27 
events), p<0.28 (see fi gure). Conclusions: Approx 30% had 
severe secondary hypogonadism with a trend towards shorter 
PFS in patients with low free T.
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P-366
Comorbidity is an Independent Predictor of 
Survival in Patients with Multiple Myeloma
T. NAKAZATO,1 C. ITO,1 Y. AISA1 
1Department of Hematology, Yokohama Municipal Citizen's 
Hospital, Japan

Purpose: Patients with cancer often experience comorbidi-
ties that may aff ect their prognosis and outcome. Th e objec-
tive of this study was to determine the eff ect of comorbidities 
on the survival of patients with multiple myeloma (MM). 
Patients and Methods: In the present study, the infl uence of 
comorbidity on survival was analyzed retrospectively in 101 
patients with newly diagnosed MM patients from 2005 to 
2012 in our institution. Comorbidities were evaluated by 
using two diff erent scoring systems, the hematopoietic cell 
transplantation-specifi c comorbidity index (HCT-CI) and 
the Charlson comorbidity index (CCI) . Results: Th e medi-
an age was 70 years (range, 36-87 years). 34.6% were ≦ 65 
years, and 37.6% were ≧75 years. 48 patients (47.5%) had 
ISS stage=Ⅲ, and 3.9% had chromosome 13 deletion by G-
banding. 68% of patients were treated with new drug-based 
therapies such as thalidomide (17.8%), bortezomib (57.4%), 
and lenalidomide (27.7%). 24 patients (23.7%) underwent 
autotransplant. In univariate analysis both the HCT-CI and 
the CCI were found to be of prognostic signifi cance for over-
all survival (OS) (p<0.001). In multivariate analysis using Cox 
proportional model, parameters having independent adverse 
signifi cance for OS were: HCT-CI≧2 (p=0.01, HR=2.51), 
PS≧2 (p=0.001, HR=3.32) and ISS=3 (p=0.01, HR=2.51). 
In addition, high HCT-CI group (score ≧2) was signifi cantly 
inferior to low HCT-CI group (score＜2) for 3-year OS (43% 

vs. 82% p=0.0001). Conclusions: Our data proved that co-
morbidity is an important prognostic factor for survival in 
patients with MM.
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P-367
Pattern of Relapse/Progression after 
Autologous Stem-cell Transplantation in 
Multiple Myeloma
C. FERNANDEZ DE LARREA,1 R. JIMENEZ,1 
L. ROSINOL,1 E. GINE,1 N. TOVAR,1 M. T. CIBEIRA,1 
F. FERNANDEZ-AVILES,1 C. MARTINEZ,1 
M. ROVIRA,1 J. BLADE1 
1Amyloidosis and Myeloma Unit, Hospital Clinic de Barcelona, 
Spain

Background: Serological versus clinical relapse requiring 
treatment and the pattern of relapse or progression after au-
tologous stem cell transplantation (ASCT), are important is-
sues in multiple myeloma (MM). Th e aim of this study was 
to investigate the relapse or progression pattern in patients 
with MM who received ASCT as part of a fi rst-line treatment. 
Patients and Methods: 170 patients who achieved at the least 
a minimal response at our institution during the last 18 years 
after no more of two induction lines before ASCT were stud-
ied. Extramedullary plasmacytomas (EMP) were observed in 
22% of patients at diagnosis. Results: 93 patients (54.7%) 
had relapsed or progressed after ASCT: 40% had relapsed 
from CR and 60% had progressed from PR. A serological or 
asymptomatic relapse/progression was as frequent as a symp-
tomatic one (49.5% vs. 50.5%). Patients with serological 
relapse/progression had a signifi cantly longer OS than those 
requiring immediate treatment (p=0.002)(Figure). Th e pres-
ence of EMP at diagnosis was signifi cantly associated with 
extramedullary disease at relapse (p=0.001). Median time 
between asymptomatic serological relapse or progression and 
treatment requirement was of only 5.6 months. However, 12 
out of 46 patients (26%) with asymptomatic relapse/progres-
sion did not require treatment within the fi rst 2 years. Con-
clusion: After ASCT, serological or asymptomatic relapse/
progression is observed in about one half of the patients. Ex-
tramedullary involvement is frequent, being the highest risk 
in patients with EMP at diagnosis.
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P-368
Humoral Response against HSP60, HSP70 
and HSP90 after Autologous Stem-cell 
Transplantation in Multiple Myeloma
C. FERNANDEZ DE LARREA,1 N. TOVAR,1 F. 
PEDROSA,1 J. I. AROSTEGUI,1 M. T. CIBEIRA,1 L. 
MAGNANO,1 L. ROSINOL,1 M. ROVIRA,1 M. ELENA,1 
X. FILELLA,1 J. YAGUE,1 J. BLADE1 
1Amyloidosis and Myeloma Unit, Hospital Clinic de Barcelona, 
Spain

Background: Heat-shock proteins (HSP) are important 
molecules in the pathogenesis of multiple myeloma (MM). 
Th eir blockages by drugs or cellular immune response have 
been investigated, and a possible association with the pres-
ence of oligoclonal bands (OB) has been postulated. Th e aim 
of the present study was to describe the serum antibody levels 
against three HSP (60, 70 and 90) in patients with MM in 
complete remission (CR) after autologous stem-cell trans-
plantation (ASCT), with or without OB. Methods: We ana-
lyzed serum samples from patients with MM in CR (38) or 
at diagnosis (19), healthy controls (12) and cases with stable 
MGUS for more than 5 years (8). Total levels of anti-HSP60 
and 70 were measured by a commercial ELISA, and an an-
ti-HSP90 assay was standardized in our laboratory. Results: 
None diff erence was observed among the measured antibody 
levels in patients in CR with or without OB, except a trend 
for anti-HSP70 (p=0.116). Along the diff erent groups stud-
ied, only anti-HSP90 showed a diff erential higher expression 
in MGUS cases in front of patients with MM (p=0.004; Fig-
ure). For this reason, no MM-cases (MGUS and controls) had 
signifi cantly higher levels of anti-HSP90 than MM patients, 
both at diagnosis and at CR (p=0.007). No prognosis value 
of any antibody levels was found after ASCT in patients in 

CR. Conclusion: Higher levels of anti-HSP90 are found in 
patients with stable MGUS in comparison with MM patients, 
suggesting a potential humoral immune response for long-
term control of malignant plasma cells.
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P-370
Determining the Clinical Signi  cance of MGUS: 
A Population-Based Study
R. S. GO,1 J. GUNDRUM,2 J. NEUNER3 
1CENTER FOR CANCER AND BLOOD DISORDERS, 
GUNDERSEN LUTHERAN HEALTH SYSTEM, United States; 
2GUNDERSEN LUTHERAN MEDICAL FOUNDATION, United 
States; 3MEDICAL COLLEGE OF WISCONSIN, United States

Background: We sought to determine whether or not 
MGUS follow up preceding the diagnosis of multiple my-
eloma, Waldenstrom’s macroglobulinemia, and lymphoplas-
macytic lymphoma (collectively MM) results in fewer major 
complications at cancer diagnosis and longer survival. Meth-
ods: Data were obtained from the US Surveillance Epidemi-
ology and End Results (SEER) database linked to Medicare 
claims from 1994-2005. MGUS follow-up was defi ned as 
having a diagnosis claim 4-15 months prior to MM diagnosis. 
Major complications within 3 months of MM diagnosis were 
included. We excluded patients with smoldering MM (no 
treatment/complication claims and no MM death within 3 
and 12 months of diagnosis, respectively) in the complication 
analyses. Results: 17,457 MM patients were included in our 
study. 51% were males and the median age was 77 years. 6% of 
the patients had MGUS follow-up preceding MM diagnosis. 
Unadjusted complication rates at MM diagnosis were mostly 
lower in the group with MGUS follow-up compared to those 
without: any (49 vs 58%; P<.001), acute kidney injury (20 vs 
24%; P=.01), dialysis (6 vs 8%; P = .28), cord compression 
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(6 vs 8%; P=.09), fracture (26 vs 33%; P<.001), and hyper-
calcemia (12 vs 19%; P<.001). After multivariate modeling, 
MM patients with prior MGUS follow-up had signifi cantly 
fewer major complications at the time of diagnosis (OR=.68). 
Th ey also had better disease-specifi c survival (median 38 vs 29 
months, P<.001; HR=.85) as well as overall survival (median 
23 vs 19 months, P<.001; HR=.87). Conclusion: Our study 
supports the clinical signifi cance of MGUS.
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P-371
A Case of Relapsed Multiple Myeloma with 
Central Nervous System Involvement; Longer 
Survival with Novel Agents
F. DEMIRKAN,1 O. G. SEVINDIK,1 G. H. OZSAN,1 
A. KATGI,1 S. MEDENI SOLMAZ,1 M. A. OZCAN,1 
O. PISKIN,1 I. ALACACIOGLU,1 B. UNDAR1 
1Division of Hematology, Dokuz Eylul university, Turkey

A 51 year old man presented with multiple soft tissue plas-
mocytomas and diagnosed as IgG kappa multipl myeloma. 
After achieving a partial response with induction therapy, au-
tologous stem cell transplantation was performed at the 4th 
month of diagnosis. Very good partial remission (VGPR) was 
obtained. After 11 months, the patient was admitted with sud-
den transient loss of vision, headache and temporomandibu-
lar mass and myeloma relapse. Magnetic resonance imaging 
(MRI) revealed a dural and leptomeningeal infi ltration and a 
mass lesion occupying right infratemporal fossa and another 
mass lesion occupying left petrous apex, extending through 
the sphenoid sinus and infi ltrating cavernous sinus involving 
the 6th cranial nerve. Th ere were plasma cells in the cerebro-
spinal fl uid . Deletion 17p and 13q were negative. Radio-
therapy and chemotherapy (cyclophosphamide, bortezomib, 
doxorubicin and dexamethasone) and intratechal methotrex-
ate was initiated. After 3 cycles of therapy and obtaining a 
partial reduction in temporamandibular mass the patient was 
put on to lenalidomide and dexamethasone.Lesions in MRI 
disappeared and a VGPR was obtained with three cycles of 
lenalidomide therapy. At the end of 6th cycle,disease relapsed 
with central nervous system involvement and progressive cy-
topenias and the patient died of sepsis. Our patient survived 
for 9 months after relapsing with leptomeningeal infi ltration 
altough literature reports a median survival of only 2 to 3 
months in similar patients. Novel therapeutic drugs may pro-
long the survival presenting with extramedullary disease.

476

P-372
Clinical and Genetic Factors for Venous 
Thromboembolism in Myeloma Patients Treated 
with Lenalidomide-based Regimens
T. BAGRATUNI,1 E. KASTRITIS,1 M. POLITOU,2 
M. ROUSSOU,1 E. KOSTOUROS,1 M. 
GAVRIATOPOULOU,1 E. ELEUTHERAKIS-
PAPAIAKOVOU,1 N. KANELIAS,1 E. TERPOS,1 M. A. 
DIMOPOULOS1 
1Department of Clinical Therapeutics, University of Athens 
School of Medicine, Greece; 2Aretaieion Hospital, University of 
Athens

IMiDs (thalidomide, lenalidomide and pomalidomide) 
have proven antimyeloma activity but they are associated 
with a signifi cant risk of VTE. We analyzed 200 consecu-
tive, unselected MM patients who were treated with lenalid-
omide-based regimens in order to assess clinical and genetic 
risk factors that may predispose to VTE: 12(6%) patients 
developed a VTE (9 DVT and 3 pulmonary embolism). All 
VTEs occurred in patients on aspirin prophylaxis; no patient 
on LMWH or acenocoumarol (with a target INR 2-3) had 
a VTE. VTEs occurred in 9.4% in previously untreated and 
4.5% in previously treated patients and were more frequent in 
patients >65 years (8.1% vs. 1.6%) especially among patients 
receiving aspirin (10.4% for patients >65 years vs. 1.8% for 
=<65 years). In patients who received prophylaxis with aspi-
rin a SNP in NFkB1(rs3774968) gene was associated with 
increased risk of VTE(OR 3.76, 95%CI 1-16, p=0.051). 
None of the patients who developed VTEs carried com-
mon genetic variations, such as FVLeiden and FIIG20210A 
, which are associated with increased risk of VTEs. Levels of 
markers of infl ammation (hsCRP) and of the serum levels of 
thrombomodulin were not associated with increased VTE 
risk. In conclusion, in unselected patients with either newly 
diagnosed or relapsed/refractory MM who were treated with 
lenalidomide-based regimens, LMWH or acenocoumarol ef-
fectively reduced the risk of VTEs. In patients who received 
aspirin prophylaxis, genetic variants of genes that are involved 
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directly or indirectly in infl ammatory response may be associ-
ated with increased risk of VTE.
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P-373
Conditional Survival (CS) Analysis in a Large 
Cohort of 816 Multiple Myeloma (MM) Patients 
(pts)
M. KLEBER,1 S. HIEKE,2 B. KOCH,3 G. IHORST,4 
R. WAESCH,1 P. MOREAU,5 M. SCHUMACHER,2 
M. ENGELHARDT1 
1Department of Hematology and Oncology, University of 
Freiburg, Germany; 2Institute of Medical Biometry and Medical 
Informatics, University Medical Center Freiburg; 3Central 
Laboratory, Medical Center, University of Freiburg; 4Clinical 
Trials Unit, University Medical Center Freiburg; 5Hematology, 
CHU Nantes, Nantes, France

Survival estimates are typically presented as the probability 
of surviving a given length of time after the diagnosis. In con-
trast, CS describes the probabilities of surviving y additional 
years given pts survived x years, taking into account, how 
long someone has already survived. We assessed in 816 MM 
pts age, gender, disease stage (D&S), time of death and last 
follow-up treated at our department between 1997-2011 with 
almost complete long-term follow-up. We determined 5-year 
CS (5y-CS) as the probability of surviving at least 5 more 
years as a function of years a pt had already survived since di-
agnosis and stratifi ed 5y-CS according to disease- and pt-spe-
cifi c risks. Th e OS probabilities at 5-/10-years were 50% and 
25%, respectively. Th e 5y-CS- remained constant over the 
years (Fig. 1). As expected, D&S stage I vs. II+III showed dif-
ferent 5y-CS estimates of 75% vs. 42%, respectively for those 
who survived 1 year after diagnosis. Age subgroups revealed 
substantially diff erent 5y-CS-estimates and remained con-
stant over time (Fig.1). Age and disease stage were signifi cant 
risks via multivariable Cox model (Table 1). Additional risks 
were >2 osteolyses, hemoglobin<10g/dl, β2-MG>5.5mg/l, 
LDH>200U/l and impaired performance status. Cytogenet-
ics are currently included in our risk assessment (according to 
Moreau P. ASH 2012:#598 and Avet-Loiseau H. JCO 2012). 
CS analyses constitute an attractive tool to predict outcome, 
supplements existing measures and may guide cancer survi-
vors in planning their future. Ongoing risk assessment aims 
to defi ne long- vs. short-term survivors.
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P-374
Extensive Bone Marrow In  ltration and 
Abnormal Free Light Chain Ratio Identi  es High 
Risk Asymptomatic Myeloma
E. KASTRITIS,1 E. TERPOS,1 M. ROUSSOU,1 
L. MOULOPOULOS,2 N. KANELIAS,1 
E. ELEUTHERAKIS-PAPAIAKOVOU,1 M. IAKOVAKI,1 
M. MIGKOU,1 M. GAVRIATOPOULOU,1 A. TASIDOU,3 
M. A. DIMOPOULOS1 
1Department of Clinical Therapeutics, University of Athens 
School of Medicine, Greece; 2Aretaieion Hospital, University 
of Athens; 3Department of Haematopathology, Evangelismos 
Hospital, Athens, Greece

Asymptomatic multiple myeloma(AMM) is character-
ized by a constant risk of progression to symptomatic my-
eloma. In order to identify those patients with AMM at 
higher risk of progression to symptomatic MM requiring 
therapy we analyzed 102 patients with AMM and at least 
18 months of follow up. Th e progression rate at 1-,2-, & 3 
years was 8%, 15% & 26% respectively and the projected 
5-year progression rate was 38%. Extensive BM infi ltration, 
abnormal FLC ratio and serum monoclonal protein>=3 gr/
dl were the most signifi cant factors for progression; the type 
of heavy(IgG vs IgA) or light chain or immunoparesis of 
the uninvolved immunoglobulins were not. Abnormal mar-
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row signal of MRI of the spine was associated with a sig-
nifi cant risk of progression(median 15 months,p=0.001). 
Extensive BM infi ltration >=60%(HR:13.7,p<0.001) and 
FLC ratio>=100(HR:9,p=0.003) independently identifi ed a 
“very high risk” group which included 12.5% of patients 
with AMM and who progressed =<18 months from initial 
diagnosis. Development of anemia and/or lytic bone lesions 
were the most common features of symptomatic progression. 
Th e survival after progression to symptomatic MM was 66 
months and it was similar for patients who progressed ear-
ly(=<18 months) after diagnosis of AMM or those who pro-
gressed after a longer period of observation. In conclusion, 
there is a subgroup of patients who have a substantial risk of 
progression to symptomatic disease that can be detected at 
diagnosis (either by extensive BM infi ltration>=60% or FLC 
ratio>=100) and may be considered for immediate treatment
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P-375
Cost-Effectiveness of Treatments (Tx) for 
Newly-Diagnosed Multiple Myeloma Patients 
(NDMM pts)
B. G. M. DURIE,1 G. BINDER,2 C. L. PASHOS,3 
M. A. HUSSEIN,2 I. BORRELLO4 
1Cedars-Sinai Outpatient Cancer Center at the Samuel Oschin 
Comprehensive Cancer Institute, United States; 2Celgene 
Corporation, United States; 3United BioSource Corporation, 
United States; 4Johns Hopkins University, United States

Background: Lenalidomide (LEN) and bortezomib (BORT) 
have shown clinical benefi t for NDMM pts based on primary 
endpoints involving progression, generating interest in the eco-
nomic impact. 

Methods: Results from phase 3 trials (MM-015 for LEN; 
VISTA for BORT) were analyzed using a US payer perspec-
tive over a comparable period. Drug cost, drug administra-
tion, and adverse event (AE) costs were calculated in 2011 US 
dollars using US payer reimbursement rates and the literature. 
Pt cohorts were modeled based on median duration of treat-
ment (DOT) and median months (mo) of progression-free 
survival (PFS). Due to the longer PFS of LEN (31 mo vs 22 
mo for BORT), a period of BORT re-Tx was appended to 
the BORT cohort at progression, using DOT and PFS gain 
from the APEX trial, bringing the cohorts to a comparable 
elapsed time. 

Results: PFS gain vs study control was 18.3 mo for LEN 
and 9.2 mo for BORT in the comparable time period. DOT 
was similar. AE costs for both Tx were <$5,000. LEN had ap-
proximately half the cost per PFS mo gained vs BORT, with 
or without appended post-relapse BORT re-Tx. 

Conclusions: Aggregate costs in the comparable time period 
were similar for the 2 Tx; however, LEN provided more mo 

of PFS gain, at a lower cost per mo of PFS gained, vs BORT.
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P-376
Incidence of Varicella Zoster Virus (VZV) 
Infection after Lenalidomide (Len) Treatment in 
Multiple Myeloma Patients
C. KOENIG,1 M. KLEBER,1 H. REINHARDT,1 
R. WAESCH,1 M. ENGELHARDT1 
1Department of Hematology and Oncology, University of 
Freiburg Medical Center, Germany

Introduction: Multiple Myeloma (MM) patients (pts) have 
shown a risk of VZV infection of 1-4%. Th erapy with e.g. 
bortezomib increases the risk by 4 times. Whether other anti-
MM agents also increase the risk of VZV/complicated HSV 
infections (e.g. VZV-encephalitis [VZV-E], disseminated 
VZV-infection [d-VZV-i] or conus-cauda-syndrome [CCS]) 
has not been elucidated. Methods: We analyzed 93 MM pts 
treated with Len at our department between 2008 and 2011. 
We determined pt- and MM-disease characteristics, Len us-
age and cellular and humoral immune surveillance parameters 
(ISP). Results: 10 pts (11%) showed VZV infections: 7 typi-
cal VZV-infections and in 1 pt each, VZV-E, d-VZV-i and 
CCS, leading to Len discontinuation in all 10 of them. Th e 
median therapy duration was 6 months. Potential risk factors 
for VZV seemed: male gender, age over 70 years, prolonged 
MM disease duration, extensive or doxorubicin-/bortezomib 
containing regimes, ASCT or allo-SCT, MM progression and 
previous VZV infection (Table 1A). Of note, our assessment 
of the VZV rate in ASCT-receiving MM pts was even similar 
(8%) than in Len-treated pts. ISP revealed subnormal leu-
kocytes and NK-cells, suppressed T4-, T4/T8-ratio and im-
munoglobulin titers (Table 1B). Conclusions: Based on these 
results, we have established an aciclovir prophylaxis in Len-
treated MM pts and have noted no VZV/complicated HSV 
infections thereafter. We postulate that this prophylaxis will 
minimize the risk of VZV/complicated HSV infections and 
prevent early discontinuation of Len-treatment in MM.
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P-377
Increased Incidence of Myeloma Patients Aged 
Less than 35 Years - a Single Center Study
J. STRAUB,1 I. SPICKA,2 D. POHLREICH,2 
M. KLANOVA,2 E. KOLESKOVA,2 M. TRNENY2 
11st Dep. of Medicine - Dep. of Haematology, General 
University Hospital and 1st Faculty of Medicine, Charles 
University in Prague, Czech; 21st Dep. of Medicine - Dep. of 
Haematology, General University Hospital and 1st Faculty of 
Medicine, Charles University in Prague, Czech Republic

Multiple myeloma is a malignancy aff ecting mostly elderly 
patients with median age of 65 years. Diagnosis is rare in 
patients under the age of 30 years, the incidence referred is 
about 0,3%. In the General University Hospital in Prague 
5 new patients with multiple myeloma, aged 18, 25, 27, 32 
and 35 years, were diagnosed during period 2006 - 2012. All 
patients had massive axial skeleton involvement, one female 
patient (27 years) presented as acute renal failure, while two 
other patients had massive extramedullary plasmocytoma. 
Regarding cytogenetics just only one patient had completely 
normal fi nding. All of patients were treated with AutoSCT, 
one patient with tandem Auto-AlloSCT.Th is patient died 9 
months after AlloSTC due to relaps of myeloma, the remain-
ing patients survive. Conclusion: Th e data from Czech My-
eloma Group (CMG) do not demonstrate an increase of the 
incidence of young myeloma patients in the Czech Repub-
lic. In the period 2007 - 2011 45% of patients diagnosed in 
the Czech Republic were younger than 65 years (886 from 
1,953), 3.3 % of the patients were younger than 45 years, and 
0.9 % were younger than 35 years. Th e incidence of younger 
patients ( less then 35 years) in our center was 1,25% Possible 
explanation could be a/centralized care for myeloma patients 
and concentration in one center b/increase of young patients 
in some regions of Czech republic c/chance (hopefully).
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Multiple Myeloma & Thrombosis
T. SOYSAL,1 Y. AYDIN,1 T. ELVERDI,1 I. OZBAS,1 
M. TANAL,1 A. SALIHOGLU,1 E. GULTURK,1 
E. ESKAZAN,1 N. TUZUNER,2 C. AR,1 
S. ONGOREN,1 Z. BASLAR,1 B. FERHANOGLU1 
1department of hematology, cerrahpasa medicine faculty, 
Turkey; 2pathology department , istanbul university cerrahpasa 
medicine faculty, turkey

Th romboembolic complications are a major morbidity and 
mortality factor in multiple myeloma(MM). MM itself and 
most of the myeloma drugs are thrombogenic. We wanted to 
fi nd out if thromboembolic events are a major concern of my-
eloma patients at our center and if an increase during IMID 
era has occured. We went retrospectively through over 500 pa-
tients presented between 1998 and 2012 and chose 352 fi les 
with complete information. We assessed age, gender, disease 
type and treaments. Acquired hypercoagulable states ( immo-
bilisation, surgery, fracture, diabetes, obesity, previous throm-
bosis) were but hereditary thombophilic factors not evaluated. 
Th ere were 45 (38 venous(VT) , 7 arterial) thromboembolic 
events. Arterial thrombosis was associated with high ath-
erosclerotic burden except for one patient with amyloidosis 
and congestive heart failure. Th e major factor contributing 
to venous thrombosis was immobolisation due to fatigue or 
fractures All VT were deep vein thromboses or pulmonary 
embolism except two catheter thromboses during ASCT and 
one retinal vein thrombosis. Patients who have received IMID 
therapy were given also adequate thromboprophylaxis accord-
ing to the current guides and most of thromboses did not 
ocur under IMID therapy (5 thalidomide, 2 lenalidomide). 
No signifi cant or spesifi c risk factor could be withdrawn from 
our survey except MM being a major risk factor for thrombo-
embolic events. IMID therapy dosen’t seem to aff ect the in-
cidence of thrombosis, maybe because prophylactic measures 
were applied carefully.
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P-379
Is P16 and Dapk Genes Hypermetilation 
Relevant in the Progression of MGUS to Multiple 
Myeloma?
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C. GERALDES,1 A. C. GONCALVES,2 R. ALVES,2 
A. S. PAIS,2 E. CORTESAO,1 I. SOUSA,1 
A. TEIXEIRA,1 J. M. NASCIMENTO COSTA,1 
A. B. SARMENTO RIBEIRO2

1Centro Hospitalar e Universitario de Coimbra, Portugal; 
2Faculdade de Medicina, Universidade de Coimbra, Portugal

INTRODUCTION AND AIMS: DNA methylation sta-
tus is related with cancer and its role in the pathogenesis of 
monoclonal gammopathies (MG), namely in the progression 
from MG of uncertain signifi cance (MGUS) to multiple my-
eloma (MM) is unclear. Our aim was to evaluate p16 and 
DAPK genes methylation status in MGUS and MM patients 
(pts) at diagnosis and to correlate with presentation features 
and prognosis. MATERIALS AND METHODS: Bone mar-
row samples from 68 pts at diagnosis, 42 MGUS (60% male, 
median age 72y, range 41-86) and 26 MM (42% male, me-
dian age 73y, range 39-86) and from 8 healthy donors were 
studied, p16 and DAPK genes promoters methylation status 
was performed using a methylation-specifi c polymerase chain 
reaction (MSPCR). RESULTS: Overall, 38% of MG pts 
presented at least one hypermethylated gene (58% of MM 
pts and 26% of MGUS pts, p<0,05). No aberrant methyla-
tion was detected in healthy donor’s bone marrow. Th e 
frequency of hypermethylation in MGUS and MM pts was, 
respectively: p16, 12% and 35% (p<0,05) and DAPK, 17% 
and 39% (p<0,05). Pts with DAPK hypermethylation were 
more likely to have higher serum Beta2-microglobulin levels 
(p<0,05) and ISS 2 or 3 (p<0,05). Aberrant p16 methylation 
was also associated with higher ISS 2 or 3 (p<0,05) in MM 
pts and with DNA hyperdiploidy (p<0,05) in MG pts. No 
correlation was found between methylation status of any gene 
and cytogenetic aberrations as well as overall and progression 
free survival in MM pts. CONCLUSIONS: Hypermethyl-
ation of p16 and DAPK genes might have a relevant role in 
the progression of MGUS to MM.
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P-380
Change in Patient-reported Outcomes in the 
First Year Post-diagnosis of Multiple Myeloma 
(MM) in CONNECT® MM
C. L. PASHOS,1 J. J. SHAH,2 H. R. TEREBELO,3 
B. G. M. DURIE,4 R. ABANOUR,5 C. GASPARETTO,6 
J. MEHTA,7 M. NARANG,8 S. THOMAS,9 
K. TOOMEY,10 A. S. SWERN,11 K. A. SULLIVAN,11 
T. K. STREET,11 Z. M. KHAN,11 A. NOURBAKHSH,11 
J. HARDIN,12 T. M. WILDES,13 R. M. RIFKIN14 
1United BioSource Corporation, United States; 2M.D. Anderson 
Cancer Center, United States; 3Newland Medical Associates, 
United States; 4International Myeloma Foundation and 
Cedars-Sinai Comprehensive Cancer Center, United States; 

5Indiana University Simon Cancer Center, United States; 
6Duke University Medical Center, United States; 7Northwestern 
University, United States; 8Maryland Hematology Oncology, 
United States; 9Illinois Cancer Center, United States; 
10Steeplechase Cancer Center, United States; 11Celgene 
Corporation, United States; 12University of South Carolina, 
United States; 13Washington University Medical Center, United 
States; 14US Oncology, United States

Objective. To understand patient-reported outcomes 
(PRO), including health-related quality of life (HRQOL), of 
multiple myeloma (MM) patients (pts) receiving treatment in 
the United States (US), PRO of pts meeting CRAB criteria 
for active/symptomatic MM was assessed at baseline and at 1 
year post-baseline. 

Methods. Data were collected in ConnectⓇ MM, an on-
going prospective US disease registry of MM pts. Clinicians 
reported pt demographics and clinical characteristics. Pts re-
ported PROs at baseline, within 2 months of diagnosis, and 
at 1 year post-baseline by completing Brief Pain Inventory 
(BPI), EQ-5D, and Functional Assessment of Cancer Th er-
apy-Multiple Myeloma (FACT-MM). Mean [standard devia-
tion (SD)] BPI, EQ-5D and FACT-MM change scores were 
analyzed. Statistical signifi cance was assessed. 

Results. 636 pts (189 centers) meeting CRAB criteria pro-
vided data at baseline and 1 year post-baseline. Th e major-
ity of pts were male (58%), white (84%) with mean age 66 
years (SD 11). Pts were seen in academic (17%), community 
(81%) or government (2%) centers. Evaluable International 
Staging System stage was: I-29%; II-35%; III-35%. Average 
pain improved over 1 year. HRQOL/functional ability im-
proved in 4 of 5 EQ-5D domains and 4 of 5 FACT domains. 
Overall HRQOL, as shown by the FACT-MM and FACT-G 
total scores, also improved. 

Conclusions. ConnectⓇ MM fi ndings indicate that most 
PROs improve between baseline and 1 year post-baseline. 
Data will be examined to identify which disease- and treat-
ment-related factors are associated with HRQOL improve-
ment in this MM population.
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P-381
Initial Response, Re-attaining >VGPR and Late 
Relapse Correlate with Improved Survival in 
Relapsed AL Amyloidosis
C. P. VENNER,1 J. D. GILLMORE,2 T. LANE,2 
D. FOARD,2 L. RANNIGAN,2 S. MAHMOOD,2 
S. SACHITHANANTHAM,2 S. D. J. GIBBS,2 
J. H. PINNEY,2 S. BANYPERSAD,2 C. J. WHELAN,2 
H. J. LACHMANN,2 P. N. HAWKINS,2 
A. D. WECHALEKAR2 
1Department of Medical Oncology, Cross Cancer Institute, 
University of Alberta, Canada; 2National Amyloidosis Centre, 
University College London Medical School, Royal Free 
Hospital, London United Kingdom

Little data is available on outcomes in relapsed AL amyloi-
dosis after frontline therapy. Knowledge of this is urgently re-
quired given emphasis on surrogate endpoints in trials for this 
disease. Here we examine predictors of overall survival (OS) 
and post-relapse survival (PRS) in the 39 relapsed patients, 
initially responding to front-line treatment, from the fi rst 250 
subjects enrolled in the ALchemy study. Factors examined in-
cluded clonal response to fi rst and second line therapy, depth 
of response to second line therapy relative to initial response 
and relapse within 12 months as a marker of clonal aggres-
siveness. Median follow-up was 27.5m (12.8m from second 
line treatment). 90% received a thalidomide-based regimen as 
frontline therapy with a >VGPR rate of 36%. 62% received 
a bortezomib-based regimen at relapse with a >VGPR of 
59%. Depth of response improved to >VGPR after second 
line therapy in 48% of patients only achieving a PR to front-
line treatment. Depth and durability of response to frontline 
therapy, re-attaining >VGPR and later relapse correlated with 
better OS (Figure 1). No signifi cant diff erence in OS was seen 
based on depth of response to second line therapy (Figure 
1B). Interestingly, similar outcomes are seen in those who 
improved their depth of response from PR to >VGPR after 
second line treatment compared with those re-attaining only 
a PR; further emphasizing the importance of clonal control 
with initial therapy (Figure 1C). No factor predicted for im-
proved PRS although the cohort is small and follow-up post-
relapse is short.
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P-382
Second Primary Malignancies in Patients with 
Multiple Myeloma
Y. AYDIN,1 T. SOYSAL,1 A. SALIHOGLU,1 
T. ELVERDI,1 D. CUHADAR,2 E. GULTURK,1 
A. E. ESKAZAN,1 N. TUZUNER,3 S. ONGOREN,1 
Z. BASLAR1 
1Department of Hematology, Istanbul University Cerrahpasa 
Medical Faculty, Turkey; 2Department of Internal Medicine, 
Cerrahpasa Medical Faculty, Turkey; 3Department of 
Pathology, Cerrahpasa Medical Faculty, Turkey

Purpose: Second primary malignancies (SPM) in multiple 
myeloma (MM) patients may be attributable to previous 
treatments, multiple myeloma related factors, host genetic 
factors, environmental factors or behavioral factors. Longer 
patient survival in this patient population can lead to overes-
timation of the risk of second malignancies. Th e current study 
evaluated the incidence of SPM in MM. Methods: From 
more than 500 MM patients diagnosed at Istanbul Univer-
sity Cerrahpasa Medical Faculty, Turkey between 1998 and 
2012, adequate follow-up data were available for 352, with 
characteristics representative of the whole group. Data of the 
patients with SPM are summarized in table 1. Twelve patients 
(3.4%) were diagnosed with a SPM. Briefl y, these were 3 fe-
males and 9 males with a median age of 64 (range 48-87) 
years. SPM occurred before the diagnosis of MM in 4 cases, 
or concomitantly in 5 patients. One patient developed two 
diff erent solid tumors. Only 1 patient had a history of im-
munomodulatory agent use before SPM diagnosis. Conclu-
sion: Data describing SPM in MM patients either receiving 
immunomodulatory agents or not are scarce. Concomitant 
diagnosis of SPM was documented in many patients during 
assessment for MM. Further studies are needed to defi ne the 
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role of treatment or disease related factors for SPM develop-
ment in MM patients.
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P-383
Cutaneous Vasculitis during the Course of 
Multiple Myeloma; A Case Report
T. SOYSAL,1 Y. AYDIN,1 A. SALIHOGLU,1 
T. ELVERDI,1 E. GULTURK,1 S. ONGOREN,1 
M. MELIKOGLU,2 Z. BASLAR,1 B. FERHANOGLU1 
1Department of Hematology, Istanbul University Cerrahpasa 
Medical Faculty, Turkey; 2Department of Rheumatology, 
Cerrahpasa Medical Faculty

Introduction: Vasculitis can occur in the setting of an un-
derlying process such as a malignancy, more commonly hema-
tological rather than solid. Case Report: In the present study 
we report a case of a 56-year-old male patient who presented 
with vasculitis aff ecting the lower limbs during the course of 
multiple myeloma (MM). IgG/λ MM was diagnosed and 
considered as smoldering. While followed-up without treat-
ment, 6 months after the diagnosis, he complained of tingling 
sensation in both legs. He was evaluated as Durie Salmon and 
ISS stage 2 MM. VAD regimen was initiated. On the 3th 
day of chemotherapy reticular purpuric lesions rapidly pro-
gressing to areas of extensive necrotic ulcerations developed 
(Figure 1). Th ere was no history of recent infection or sur-
gery and no G-CSF or coumarin exposure. Urinary sediment, 
complement levels and coagulation tests were normal. Rheu-
matologic tests, cryoglobulin, cryofi brinogen, viral serologies, 
antiphospholipid antibodies were found (-). Tissue sample 
obtained by punch biopsy revealed no amyloid deposits and 
clots and immunofl uorescence studies did not demonstrate 
any deposition. Corticosteroid therapy (three boluses of 500 
mg methylprednisolone every two days) was initiated and 
wound debridement was performed. Treatment was directed 

at underlying MM and the treatment scheme was switched to 
CyBorD. Conclusion: Vasculitis can be seen during the course 
of MM. Prominent response to systemic chemotherapy sup-
ported our diagnosis of MM-associated vasculitis.
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P-384
Assessment of Quality of Life in Turkish 
Multiple Myeloma Patients by Using EORTC-
QLQ-C30 and EORTC-QLQ-MY20
G. E. PAMUK,1 M. S. UYANIK,1 M. DEMIR1

1Department of Hematology, Trakya University Medical Faculty, 
Turkey

Objectives: We evaluated anxiety, depression, quality of 
life (QoL) in multiple myeloma (MM). We also determined 
the association between these disorders and patients’ demo-
graphic characteristics. Methods: We included 89(54M, 35F; 
age:62.4±10.1) MM patients. Demographic features, labora-
tory data and treatment modalities were obtained from medical 
records. EORTC-QLQ-C30, its myeloma module (EORTC-
QLQ-MY20), and Hospital Anxiety and Depression Scale 
(HADS) were answered by all patients. Results: Fatigue was the 
symptom with the highest mean score(48.7±27.3), followed 
by pain(40.2±30.3), insomnia(33.3±35.2) and appetite 
loss(32.9±37.5). Financial function was the function scale 
with the lowest mean score(23.6±30.6); cognitive function 
had the highest mean score(80.3±20.7). MM patients with 
depression had signifi cantly higher pain, fatigue, dyspnea and 
appetite loss scores (p>0.001); lower physical, role, social and 
emotional function scores (p>0.001); lower global QoL scores 
(64.7±24vs.34±22.3, p>0.001);and higher EORTC-QLQ-
MY20 scores(p>0.05).Multivariate linear regression analysis 
showed that physical function score(OR:4.48;p=0.028) and 
role function score (OR:3.82; p=0.03) positively infl uenced 
the global QoL score independently.Th e treatment side eff ect 
score of EORTC-QLQ-MY20 (OR:-2.20; p=0.01) and the 
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presence of depression (OR: -1.7; p=0.007) were independent 
factors which negatively infl uenced the global QoL score. 
Conclusions: Independent parameters which negatively infl u-
enced the global QoL in MM were the presence of depression 
in HADS and treatment-related side eff ect score.
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P-385
A Comparison of IgG, IgA and IgM HevyLite 
Assay with Conventional Techniques for the 
Detection of Paraproteins
M. J. STREETLY,1 D. POWNER,2 S. HARDING,2 
M. KAZMI,3 Z. ARKIR4 
1Clinical Haematology, Guys and St. Thomas' NHS Trust, 
United Kingdom; 2The Binding Site Group Ltd, United 
Kingdom; 3Clinical Haematology, Guys and St. Thomas' NHS 
Trust, United Kingdom; 4Chemistry Reference Unit, GSTS 
Pathology, London

Conventional techniques to detect and quantify monoclo-
nal proteins can be hampered by the presence of polyclonal 
immunoglobulins and co-migration of other serum proteins. 
Use of HevyLite assays (HLC) to quantify heavy chain/light 
chain pairs may be a useful adjunct to standard laboratory 
tests. Methods: Consecutive serum samples identifi ed as hav-
ing an IgA, IgG or IgM M-band by electrophoresis were 
analysed using paired IgMκ/IgMλ, IgAκ/IgAλ and IgGκ/
IgGλ HLC assays and results compared. Results: 164 sam-
ples were included in the analysis. 45 IgA M-protein samples 
(κ=25, λ=20) were compared (myeloma=30, MGUS=13, 
Other=2). In 22/25 IgAκ and 18/20 IgAλ samples the 
involved IgA HLC was raised. Th e IgA HLC ratio was ab-
normal in 44/45 IgA samples. An IgG M-protein was pres-
ent in 92 samples (κ=47, λ=45; myeloma=56, MGUS=28, 
other=8). Th e involved HLC was raised in 24/47 IgGκ and 
40/45 IgGλ samples. Th e IgG HLC ratio was abnormal in 
83/92 IgG samples. An IgM M-protein (κ=17, λ=10) was 
detected in 27 samples (MGUS=16, LPL=7, other=4). IgMκ 
samples had a raised involved HLC isotype in 16/17 with ab-
normal HLC ratio in 17/17. Similarly 10/10 IgMλ samples 
had a high involved HLC with 9/10 having an abnormal IgM 
HLC ratio. All 88 myeloma samples analysed had an abnor-
mal HLC ratio regardless of M-protein level. Conclusions: 
IgM, IgA and IgG HLC demonstrated excellent correlation 
with conventional methods suggesting a potential role for the 
HevyLite assay in monitoring of M-proteins.
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P-386
Serum miRNAs Add to ISS and FISH to Predict 
PFS and OS in Phase 3 Trial

C. C. HOFMEISTER,1 A. ROCCI,2 C. HOFMEISTER,3 
S. GEYER,3 T. TALABERE,3 P. OMEDE,2 
S. BRINGHEN,2 L. CASCIONE,4 M. GAMBELLA,2 
A. STIFF,3 J. GUAN,4 G. ISAIA,5 P. MUSTO,6 
R. DAVIDE,7 G. SILVIA,7 Y. EFEBERA,3 U. GLORIA,7 
R. ROBERTO,7 B. GIULIA,7 C. VINCENZO,7 
M. VALERIA,2 D. BENSON,3 G. MARCUCCI,3 
M. BOCCADORO,2 C. CROCE,3 A. PALUMBO,2 
F. PICHIORRI3 
1Internal Medicine, Ohio State University, United States; 
2Division of Hematology, University of Torino A.O.U. San 
Giovanni Battista, Torino, Italy; 3Internal Medicine, Ohio 
State University, United States; 4Department of Molecular 
Virology, The Ohio State University, United States; 5Centro 
di Riferimento Oncologico della Basilicata, Rionero in Vulture 
(PZ), Torino, Italy; 6Centro di Riferimento Oncologico della 
Basilicata, Rionero in Vulture (PZ), Italy; 7Italian Multiple 
Myeloma Network, GIMEMA, Italy

INTRODUCTION: MicroRNAs (miRNAs) are involved 
in myeloma (MM) pathogenesis and diff erential plasma cell 
miRNA expression is associated with distinct patient sub-
groups. A comprehensive profi le of circulating miRNAs for 
disease prognostication has not been reported. METHODS: 
On 104 newly diagnosed MM serum samples a screening 
analysis of 654 miRNAs was performed using nCounter tech-
nology (nanoString, Seattle, USA). A candidate set of miR-
NAs, including miR-92a, miR-30a, miR-19b, miR-16, miR-
21, miR-25, miR-126, miR-223, and miR-451 was further 
validated by qRT-PCR in the serum of 234 newly diagnosed 
MM patients enrolled on a randomized phase 3 study of 
VMPT-VT vs. VMP (NCT#01063179). qRT-PCR was per-
formed on ABI7900HT with a 2-ΔCt approach and using 
synthetic spiked-in miR-759 as endogenous control. High vs. 
low expression of these markers were evaluated in relation to 
clinical characteristics and to OS and PFS. RESULTS: Over-
all 234 pts had evaluable peripheral blood samples of which 
33% had high risk FISH [del17, t(4;14), or t(14;16)] and 
30% were ISS stage 3. In the univariate setting, 6 miRNA 
markers were signifi cant for OS; lower expression for miR-
92a, -25, -16, -19b, -451, and 126 corresponded to worse 
OS. When we adjusted for ISS stage and high risk features, 
circulating miR-19b was signifi cant for PFS and OS while 
mir-16 and -451 were signifi cant for OS but borderline for 
PFS (p=0.07 and p=0.088, respectively). CONCLUSIONS: 
Serum miRNAs add to ISS stage and FISH as new prognisti-
cators in myeloma patients and are independently associated 
with PFS and OS.
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P-387
Aprepitant Markedly Reduces the Emetic 
Episodes Caused by High-dose Melphalan in 
Patients with Plasma Cell Dyscrasias
E. MATSUKI,1 T. UEDA,1 Y. TSUKADA,2 T. TOYAMA,1 
K. MATSUMOTO,3 K. YOKOYAMA,1 S. OKAMOTO1 
1Division of Hematology, Department of Internal Medicine, 
Keio University School of Medicine, Japan; 2Department of 
Hematology/Oncology and Infectious Diseases, Saiseikai 
Central Hospital, Japan; 3Department of Medicine, Tokyo 
Dental College Ichikawa General Hospital

Background: Autologous stem cell transplantation (ASCT) 
with high-dose melphalan (HD-Mel) is frequently used for 
the treatment of patients with multiple myeloma (MM) and 
other plasma cell dyscrasias. HD-Mel is highly emetogenic 
and the nausea and vomiting remain as the most distressing 
side eff ects. Aprepitant, a selective antagonist of NK1 recep-
tor, provides superior protection against CINV. However, its 
effi  cacy in ASCT conditioning with HD-Mel has not been 
fully evaluated. Aim: To evaluate the effi  cacy of aprepitant in 
preventing emetic episodes in patients receiving ASCT con-
ditioning with HD-Mel. Method: A retrospective chart re-
view was performed on patients receiving ASCT conditioning 
with HD-Mel at Keio University Hospital between January 
2008 and December 2012 for nausea and vomiting episodes. 
Result: Sixty four patients (60 MM, 3 POEMS syndrome, 
and 1 primary amyloidosis) were identifi ed, and 31 patients 
received aprepitant. Complete protection from HD-Mel in-
duced emesis was obtained in 51.6% of patients who received 
aprepitant as compared to 21.2% of patients who did not. 
Th is diff erence lead to a statistically signifi cant decrease of 
emetic episodes with a relative risk of 0.252 (95% CI 0.085 
- 0.752, p=0.013). Th e severity of nausea and days without 
any food intake were also signifi cantly reduced with the use 
of aprepitant. No serious adverse events associated with the 
use of aprepitant were observed. Conclusion: Aprepitant of-
fers more eff ective emesis control than currently available ap-
proaches in the Japanese population receiving ASCT condi-
tioning with HD-Mel.
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Evaluation of Neutrophil Gelatinase-associated 
Lipocalin (NGAL) and Cystatin-C in Multiple 
Myeloma patients
M. KIM,1 H. RYU,2 J. PARK,2 H. CHAE,2 Y. KIM,2 
C. K. MIN3 
1Department of Laboratory Medicine, Seoul St. Mary's 
Hospital, The Catholic University of Korea, Korea; 2Department 
of Laboratory Medicine, Seoul St. Mary's Hospital, The 

Catholic University of Korea, Korea Republic of (South Korea); 
3Catholic Blood and Marrow Transplantation Center, Seoul St. 
Mary’s Hospital, College of Medicine, The Catholic University 
of Korea

Renal impairment is a common complex of multiple myelo-
ma (MM) patients. Up to 50% of patients revealed increased 
creatinine level (Cr) and about 9% of patients are needed dial-
ysis. Th e estimated glomerular fi ltration rate (eGFR) are gen-
erally used methods to evaluate renal impairment, but they 
are not accurate for acute renal failure. Th erefore, new mark-
ers are necessary to detect early renal damage because the ma-
jority of MM patients have acute renal damage. Neutrophil 
Gelatinase-associated Lipocalin (NGAL) is overproduced by 
proximal tubular cells in response to injury. Cystatin-C (Cys-
C) refl ects GFR than Cr. We evaluated the clinical signifi -
cance of plasma NGAL and Cys-C in MM patients. NGAL 
was measured using AlereTM Triage NGAL test and Cys-C was 
measured by Latex turbidimetric immunoassay (HiSens Cys-
tatin-C, HBI). Th e eGFR was calculated using the MDRD 
equation. Th e NGAL level was diff erent among three eGFR 
groups (>60, 30-60, <30 mL/min) as 76.0, 137.0, 643.0 ng/
mL, respectively). Th e Cys-C was also diff erent among GFR 
groups (1.05, 1.60, 4.00 mg/L, respectively). NGAL and 
Cys-C were correlated (r=0.579, P=0.001) and eGFR was 
signifi cantly correlated with NGAL and Cys-C with r values 
-0.614 and -0.786 (P<0.001, P<0.001). Our data suggest that 
NGAL and Cys-C off ers valuable information for the kidney 
function of MM patients and their measurement may help in 
the identifi cation of patients with high risk for the develop-
ment of acute renal function.
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The Prognostic Implication of Parathyroid 
Hormone in Multiple Myeloma
M. G. KANG,1 O. J. LEE,2 E. J. WON,2 H. Y. KIM,3 
H. R. KIM,4 J. J. LEE,5 M. G. SHIN6 
1Department of Laboratory Medicine, Chonnam National 
University Hwasun Hospital, Hwasun, Korea, Korea; 
2Department of Laboratory Medicine, Chonnam National 
University Hwasun Hospital, Hwasun, Korea, Korea Republic 
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of (South Korea); 3Environmental Health Center for Childhood 
Leukemia and Cancer, Chonnam National University Hwasun 
Hospital, Hwasun, Korea; 4Brain Korea 21 Project, Center 
for Biomedical Human Resources, Chonnam National 
University, Gwangju, Korea; 5Department of Internal Medicine, 
Chonnam National University Medical School, Gwangju, 
Korea; 6Department of Laboratory Medicine & Environmental 
Health Center for Childhood Leukemia and Cancer, Chonnam 
National University Hwasun Hospital, Hwasun, Korea

Multiple myeloma(MM) is one of the most common can-
cer associated with hypercalcemia.Hypercalcemia in cancer is 
associated with poor prognosis and mainly due to increased 
bone resorption and release of calcium from bone.Parathyroid 
hormone (PTH)is reduced through a negative-feedback when 
calcium is elevated,thus maintaining calcium homeostasis.So 
we investigated the prognostic implication of PTH in MM 
and relationship with other risk factors of MM. We anan-
lyzed 70 patient who diagnosed with MM and checked for 
PTH between 2009 and 2012.Medical record were reviewed 
for age,sex,PTH,plasma cell percent,etc.Collected data was 
analyzed by R 2.13.0 and PASW 18.0.We performed Spear-
man’s correlation analysis,Kruskall Wallis test,survival 
analysis,etc.PTH level of 70 MM patients was 35.9±40.5 
pg/ml.Albumin and LDH were in positive correlation with 
PTH.Plasma cell percent,M protein,FLC ratio,β2MG,ISS 
stage,chromosome abnormality showed negative correlation.
Th ere was not meaningful diff erence of PTH according to 
chromosomal abnormality,bone lesion,progression.Mann 
Whitney U-test for clinical parameters between low level and 
normal/high PTH group were as follows;calcium(p=0.0),crea
tinine(p=0.027), β2MG(p=0.022) was signifi cant.About the 
prognostic implication of PTH(Tab1),group whose PTH lev-
el was below 12.2 pg/ml showed more shorter OS(p=0.237)
and PFS(p=0.363,Fig1).We surveyed follow-up PTH with 
other parameters in several patient;PTH showed correlation 
trend,considering clinical state(Fig2).In conclusion,PTH sug-
gest the potential of prognostic factor in MM patient.
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A Pilot Study of High Dose Weekly Epoetin 
Alfa in Patients with Myeloma:Its Effects on 
Hemoglobin and Quality of Life

B. FAIMAN,1 F. REU,2 M. KALAYCIO,2 P. ELSON,2 
M. A. KARAM,2 J. REED,2 K. HAMILTON,2 
R. SOBECKS,2 M. HUSSEIN3 
1Hematologic Oncology and Blood Disorders, Cleveland Clinic, 
United States; 2Hematologic Oncology and Blood Disorders, 
Cleveland Clinic, United States; 3University of South Florida, 
Tampa, Florida, 33612, United States

Background: Th e objectives were to evaluate the eff ects 
on hemoglobin and quality of life after treatment with high-
dose Epoetin Alfa in patients with multiple myeloma (MM). 
Methods: In the non-randomized, open-label, single institu-
tion pilot study, patients with MM requiring therapy, and a 
hemoglobin (Hgb) level <11g/dL were eligible. Epoetin Alfa 
was administered at 80,000 units(U) subcutaneously(sc) 
weekly.Th e dose was adjusted based on Hgb levels at day 28. 
Th e Functional Assessment of Cancer Th erapy Anemia ques-
tionnaire was administered to assess quality of life(QOL). 
Prophylaxis for venous thromboembolic events(VTE) was 
not mandated. Results: From 9/2003 to 6/2008, 31 patients 
were enrolled. A Wilcoxon signed rank test was performed 
to evaluate the change in Hgb and QOL scores from base-
line to day 28. Among evaluable patients, the Hgb increased 
by at least 1gm/dL in 13(57%) pts and by at least 2 gm/dL 
in 9(39%) pts; baseline Hgb 9.4g/dL(6.8-11.0g/dL) to day 
28 10.8g/dL(6.1-14.1g/dL). Th e median change in Hgb was 
1.3g/dL(range-3.0-4.4, p=.02). Th ere was no signifi cant dif-
ference in QOL scores(p=.214). 3 pts developed VTE while 
receiving 1)lenalidomide, high dose dexamethasone and As-
pirin 325mg daily, 2)thalidomide and doxil based therapy 
with Aspirin 81mg daily, and 3)cyclophosphamide and pred-
nisone without VTE prophylaxis. Conclusions: Epoetin Alfa 
increased Hgb in most patients. In this small study no sig-
nifi cant increase in QOL scores was found. Th e incidence of 
thromboembolic events was 9% which confi rms the need for 
caution and adjusted VTE prophylaxis with ESA use.
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P-391
Usefulness of Direct Serum Immunoglobulin 
Heavy/Light Chain Pairs Measurement in 
Monoclonal Gammopathy
M. G. KANG,1 M. J. JANG,2 O. J. LEE,2 H. Y. KIM,3 
H. R. KIM,4 J. H. SHIN,5 S. P. SUH,5 D. W. RYANG,5 
M. G. SHIN6 
1Department of Laboratory Medicine, Chonnam National 
University Hwasun Hospital, Hwasun, Korea; 2Department of 
Laboratory Medicine, Chonnam National University Hwasun 
Hospital, Hwasun, Korea, Korea Republic of (South Korea); 
3Environmental Health Center for Childhood Leukemia and 
Cancer, Chonnam National University Hwasun Hospital, 
Hwasun, Korea; 4Brain Korea 21 Project, Center for Biomedical 
Human Resources, Chonnam National University, Gwangju, 
Korea; 5Department of Laboratory Medicine, Chonnam 
National University Medical School, Gwangju, Korea; 
6Department of Laboratory Medicine & Environmental Health 
Center for Childhood Leukemia and Cancer, Chonnam 
National University Hwasun Hospital, Hwasun, Korea

Determination of monoclonal gammopathy by conven-
tional electrophoresis can be obscured by large protein such 
as haptoglobin,transferrin.Ambiguity in electrophoresis band 
sometimes gives rise to confusion.Heavy chain/light chain as-
say by using HevyliteTMantibody(Th e Binding Site,UK) have 
recently been developed for the accurate measurement of 
monoclonal protein.We compared immunotyping (IT) pro-
fi le to immunoglobulin heavy/light chain measurement and 
observed the ratio between the intact Ig kappa and lambda 
ratio.We collected 35 & 28 sera from patient with suspicious 
and defi nitive peak on serum protein electrophoresis and IT 
by CapillarysTM2(Sebia,USA),respectively(Fig1).Monoclonal 
protein production was further examined using FreeliteTMan-
tibody (Th e Binding Site) and specifi c Ig(G, A)κ and Ig(G, 
A)λ HevyliteTM antibody (Binding Site).Th e result were ana-
lyzed using PASW 18.0.Direct measurement of Ig heavy/light 
chains showed discordant IT results for 12 of 35(34.2%) pa-
tient sera with suspicious SPEP pattern(Tab1) and identical 
IT results for 28 patient sera with defi nitive peak on SPEP.
Overall,good agreement was found between HLC assay and 
IT (κ=0.718,p=0.000;cross-tabulation Gamma, Kappa anal-
ysis).In conclusion,serum Ig heavy chain/light chain pairs 
measurement was comparable to IT and helpful in making 
decisions in case of ambiguous monoclonality.Th e measure-
ment of the heavy chain/light chain pair ratio also allowed 
precise quantifi cation of monoclonal Ig with ambiguous elec-
trophoresis pattern and identifi cation or discrimination of 
clonality.
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P-392
Evaluation of Immunohistochemical (IHC) 
Biomarkers of Outcome Using Bortezomib-
based Induction in Myeloma (MM) Patients
A. KALFF,1 S. MORGAN,1 S. OPAT,1 L. ESTIFO,1 
H. M. PRINCE,2 M. COPEMAN,3 B. BUTCHER,4 
A. SPENCER1 
1Department of Clinical Haematology, The Alfred Hospital, 
Melbourne, VIC, Australia; 2Cabrini Hospital, Malvern, Vic, 
Australia; 3Janssen-Cilag Australia PTY LTD, North Ryde, 
NSW, Australia; 4Writesource Medical PTY LTD, Lane Cove, 
NSW, Australia

Th ere are limited data on the predictive role of proteomic 
biomarkers in the context of contemporary anti-MM thera-
pies. Aim To conduct an exploratory analysis to correlate the 
expression of specifi c MM-related proteins: p53, p16, BCL-
2, RelA, XBP1, CCND1, IRF4, NKFB2 and FGFR3 with 
overall response rate (ORR) after 4 cycles of PAD induction 
therapy and overall survival (OS) in patients with newly di-
agnosed MM. Post-hoc analyses were also conducted for pro-
gression free survival (PFS). Methods IHC was performed on 
diagnostic bone marrow trephines and independently scored 
for staining and sub-cellular localization by 3 haematopathol-
ogists. Marrows were scored for the proportion of positive 
plasma cells (PC) or where PC were uniformly positive, the 
intensity of positivity (HI vs LO) was recorded. Marrows 
containing <10% plasma cells were not considered evaluable. 
Results 91/107 patient samples had >10% CD138 and were 
therefore evaluated. Th ere was no diff erence in ORR (post 
PAD or 3/12 post-ASCT) for RelA, FGFR3, p53, CCND1, 
NFkB2, IRF4 but positivity for either XBP1 or BCL2 were 
associated with lower rates of both post-induction and post-
ASCT ORR(table). Emergent inferior PFS for patients who 
were BCL2 HI, RelA HI, XBP1 HI or p53+ was suggested at 
2 years. Patients who were CCND1+ versus those who were 
CCND1- had better OS at 2 years. Conclusion While lon-
ger follow-up is required these data from de novo MM reca-
pitulate our previous fi ndings in the relapse context whereby 
high levels of BCL2 and CCND1 negativity may predict for 
poorer outcomes with bortezomib-based therapy.
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Monocyte Phenotype as a Novel Predictor of 
Survival in Multiple Myeloma Patients
Y. LIN,1 P. BULUR,2 M. GUSTAFSON,2 
D. GASTINEAU,3 A. DIETZ,2 V. S. RAJKUMAR3 
1Internal Medicine - Hematology, Mayo Clinic, United States; 
2Dept of Lab Medicine and Pathology, Mayo Clinic, Rochester, 
MN, U.S.A.; 3Internal Medicine - Hematology, Mayo Clinic, 
United States

Recent advances in development of prognostic biomarkers 
for multiple myeloma (MM) have focused on tumor-specifi c 
characteristics. Th e aim of this study was to identify patient 
immune phenotype predictive of survival in MM. Peripher-
al blood mononuclear cells were collected from 10 healthy 
donors (NL) and 69 MM patients before and after fi rst-line 
treatment and examined by fl ow cytometry. Pre-treatment 
phenotype predictive of survival by univariate analysis includ-
ed previously reported and novel phenotype: Treg, CD28+ 
T cells, CD4/CD8 ratio, and intermediate (CD14+CD16+) 
monocytes. After multivariate analysis adjusting for ISS, age, 
gender, and treatment, intermediate monocyte was the only 
phenotype that remained statistically signifi cant as a predictor 
of OS (high vs low: median OS 4.6 (85% CI 2.5-6.8) vs 8.7 
(6.9-10) yr, p=0.02. HR 2.26 (1.16-4.5), p=0.01). Patients 
whose non-classical (CD14loCD16+) monocytes decreased 
with treatments had a prolonged PFS compared to others 
(median 4.1 (1.6-6.6) vs 2.3 (1.5-3.1) yr, p=0.04. HR 0.35 
(0.13-0.89), p=0.03). Th ere was a suggestion of improvement 
in OS, although this did not reach statistical signifi cance in 
this limited sample population (median OS 8.7 (4.3-11.0) vs 
5.2 (1.8-8.6) yr; p=0.10). An elevated intermediate monocyte 
population is a novel, independent predictor of OS in MM 
patients. Declining proportions of non-classical monocyte 
during treatment improves PFS, and potentially OS. Th is 
study supports further study in the role of monocyte subsets 
in pathobiology of MM and its potential impact on immu-
notherapy.
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Single Centre Experience on Treatment 
Outcome in Transplant-eligible Myeloma 
Patients in Malaysia

S. M. TAN,1 T. C. ONG,1 J. SURIAR,1 J. TAN,1 X. SIM,1 
P. K. LIEW,1 Z. ZAKARIA,1 J. W. KUAN,1 N. S. LAU,1 
J. SATHAR,1 K. M. CHANG1 
1Haematology, Hospital Ampang, Malaysia

Introduction: High-dose chemotherapy with autologous 
stem cell transplantation (ASCT) remains standard of care for 
patients with multiple myeloma (MM) in the era of emerging 
novel agents. Here we present the treatment outcomes of our 
transplant-eligible patients for the last 10 years with diff er-
ent induction regimen. Method & Results: We retrospectively 
analyzed a total of 77 patients who received high-dose mel-
phalan (HD-MEL) followed by ASCT from August 2002 and 
December 2012 in our centre. Th e induction chemotherapy 
prior to ASCT has evolved from VAD regimen (30%) to Th a-
lidomide or Bortezomib (T/V)-based regimen (70%) with 
time. No signifi cant age diff erent among two groups although 
T/V-based group had more male patients. Majority was IgG 
subtype (VAD: IgG 70% and T/V-based: 77% respectively). 
More patients in the T/V-based group attained CR/nCR 
(37%) as compared to VAD regimen (22%) prior to ASCT. 
Th e median day of neutrophils engraftment was 1 day earlier 
for T/V-based group (VAD: Day+11 and T/V-based: Day+10 
respectively) while platelet engrafted at Day+ 10 in both 
groups. Th e incidence of TRM was 3%. Th e overall survival 
(OS) of all MM patients post ASCT was 50% at 56 months 
from the time of transplant. We will present the post-ASCT 
outcome, the survival curve and event free survival (EFS) of 
the each group later. Conclusion: ASCT still remains a viable 
treatment option to deepen the response and prolong survival 
of MM patients.
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The Signi  cance of Isotype Class Switching 
after Transplantation in Multiple Myeloma in the 
Era of New Drugs
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V. MAISNAR,1 M. TICHY,2 J. RADOCHA,3  
J. VAVROVA,2 L. SMOLEJ,3 A. ZAVRELOVA,3  
L. JEBAVY,3 P. ZAK3 
14th Department of Medicine - Hematology, Charles University 
Faculty Hospital, Hradec Kralove, Czech; 2Institute of Clinical 
Biochemistry, Charles University Faculty Hospital, Hradec 
Kralove, Czech Republic; 34th Department of Medicine - 
Hematology, Charles University Faculty Hospital, Hradec 
Kralove, Czech Republic

Introduction: Multiple myeloma (MM) is a hematologi-
cal malignancy characterized by production of a single serum 
monoclonal immunoglobulin of constant isotype (MIG). 
Switching of the MIG isotype or transient presence of oli-
goclonal bands detectable by serum immunofi xation elec-
trophoresis has been reported following high-dose chemo-
therapy. We reported positive prognostic signifi cance of these 
fi ndings in 72 adult patients with multiple myeloma receiving 
autologous or allogeneic hematopoietic cell transplantation in 
the past. Currently we wanted to verify this fact in the era of 
new drugs. Patients and Methods: We carried out a retrospec-
tive analysis of 57 MM patients (31 men and 26 women, me-
dian age 60 years) who underwent autologous transplantation 
as a part of upfront treatment of MM from 2006 to 2010. 
Th e frequency and clinical signifi cance of the appearance of 
abnormal protein bands distinct from the presenting MIG 
was evaluated. Results: Protein band distinct from the MIG 
present at diagnosis was found in 8 (14%) patients, 4 (7%) 
patients had oligoclonal bands and 6 (11%) patients had both 
isotype switch and oligoclonal bands after transplantation. 
Survival rates were the same in all patient groups. Conclu-
sion: Based on our results, switching of the MIG isotype or 
transient presence of oligoclonal bands after autologous trans-
plantatation lost its positive prognostic value in the era of new 
drugs. Th e possible reason of this diff erence from our previ-
ous results is strong immunological potential involved in their 
antitumor action.
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Acupuncture Combined with Methylcobalamin 
for Chemotherapy-induced Peripheral 
Neuropathy of Patients with Myeloma
Z. CAI,1 X. HAN,1 L. WANG,1 H. SHI,2 G. ZHENG,1 
J. HE,1 J. SHI,1 X. YE1 
1Multiple Myeloma Treatment Center & Department of 
Hematology, The First Af  liated Hospital of Medical College, 
Zhejiang University, China; 2Acupuncture department, The 
First Af  liated Hospital of Medical College, Zhejiang University, 
China

Chemotherapy-induced Peripheral Neuropathy (CIPN) is 
seriously aff ecting the quality of life as well as the response 

rates to chemotherapies and there is no described clear and 
eff ective therapy. Acupuncture has a great potential for the 
treatment of CIPN, but up to now there are not enough cases 
of randomized clinical research to analyze the eff ectiveness. 
58 MM patients which met the inclusion criteria were ran-
domly assigned into a solely Methylcobalamin therapy group 
(10 times of 500μg intramuscular Methylcobalamin injec-
tion every other day followed by 3 months of oral Methyl-
cobalamin application) and Acupuncture combined with 
Methylcobalamin group ( Methylcobalamin used the same 
way as above accompanied by 3 cycles of acupuncture). Th e 
evaluating parameters included visual analogue scale (VAS) 
pain score, FACT/the GOG-Ntx questionnaire scores and 
electromyographic (EMG) nerve conduction velocity (NCV) 
determinations. After 3 months of therapy, the pain was sig-
nifi cantly mitigated in both groups, with a signifi cant higher 
decrease in the acupuncture treated group (P <0.001). Th e 
patients’activities of daily life evaluated by FACT/the 
GOG-Ntx questionnaire improved obviously in both groups 
while more signifi cantly in the acupuncture treatment group 
(p<0.001). Th e NCV in the acupuncture treatment group im-
proved signifi cantly while amelioration in the control group 
was not observed. Th is study suggests that Acupuncture 
combined with Methylcobalamin for the treatment of CIPN 
showed a signifi cant better outcome than a solely Methylco-
balamin administration.

501

P-397
Lenalidomide and Related Factors in Myeloma 
Patients, Single Center Experience
M. DEMIR,1 E. UMIT,1 O. KIRKIZLAR,1 S. AKPINAR,1 
S. UYANIK,1 G. PAMUK1 
1Department of Hematology, Trakya University, Turkey

Almost all patients with multiple myeloma MM who sur-
vive the initial treatment, will eventually relapse and require 
further and a more potent therapy. Treatment options for 
patients with relapsed refractory MM include hematopoetic 
cell transplantation, rechallenge with the previous regimen, 
treatment with a new regimen. Th ere are certain factors to de-
termine the second line treatment such as risk stratifi cation of 
the disease, prior treatments and response. Lenalidomide has 
a benefi t of not causing neuropathy and is chosen in patients 
who have been previously treated with neurotoxic regiments 
including vincristine, bortezomib and thalidomide.We are 
presenting 14 patients with MM, who have been previously 
treated with regimens with dexametasone with vincristine, 
doxorubicin, cyclophosphamide, bortezomib, melfalan, tha-
lidomide and fi nally Len. Mean age of the patients was 68.7 
7 patients were male and 7 female. 5 of the patients had IgA 
heavy chain while 7 had Ig G, 2 had light chain. Lenalidomide 
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is indicated in patients who have been previously treated with 
2 diff erent regime and have been refractory or relapsed. We 
observed Grade 3 neutropenia due to len in 6 patients 40% 
and thrombosis in 2 patients 13.3%. We didn’t observe a 
relation between the initial stage of the disease or disease du-
ration with response to Len. We didn’t observe a relation 
between remission durations with prior regimes and response 
to Len. Overall remission was observed with Len in 9 of the 
patients. Further predictive factors are needed in determining 
the treatment in relapsed or refractory MM.
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Bortezomib Induced Herpes Zoster and 
Acyclovir Prophylaxis in Multiple Myeloma 
Patients
V. SCUDLA,1 T. PIKA,2 J. BACOVSKY,2 J. MINARIK2 
1Department of Internal Medicine III, University Hospital 
Olomouc, Czech; 2Department of Internal Medicine III, 
University Hospital Olomouc, Czech Republic

Multiple myeloma (MM) patients treated with bortezo-
mib-based regimens are at particular risk of herpes zoster re-
activation. We assessed a cohort of 204 patients treated with 
bortezomib at our department between 2003-2012. 126 pa-
tients recieved acyclovir 200mg per day whereas 72 patients 
(historical cohort) had no prophylaxis. In patients without 
prophylaxis, the incidence of herpes zoster reactivation was 
28%, whereas there was only one case (1%) of herpes zoster 
reactivation in patients with acyclovir prophylaxis, in a non-
compliant patient. Patients with previous herpes zoster his-
tory without prophylaxis were at particular risk (3 out of 6, 
i.e. 50% incidence). Th e reactivation occured mostly within 
the fi rst three cycles of treatment (78%), however, in some 
patients we registered the reactivation even in later phases of 
the treatment. We conclude that acyclovir prophylaxis is es-
sential for patients with MM treated with bortezomib based 
regimens, and should be maintained for the duration of treat-
ment. Even low doses of acyclovir are effi  cient and create suf-
fi cient prophylaxis.
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Adverse Event Management of Pomalidomide 
+ Low-dose Dexamethasone in Relapsed and 
Refractory Multiple Myeloma
D. S. SIEGEL,1 P. G. RICHARDSON,2 
C. HOFMEISTER,3 R. VIJ,4 R. BAZ,5 
S. JAGANNATH,6 C. SHUSTIK,7 N. RAJE,8 
J. MATOUS,9 D. H. VESOLE,10 M. CHEN,11 M. ZAKI,11 
K. C. ANDERSON2 

1Myeloma Division, Hackensack University Medical Center, 
United States; 2Dana-Farber Cancer Institute, United States; 
3Ohio State University Medical Center, United States; 
4Washington University School of Medicine, United States; 
5H. Lee Mof  tt Cancer Center and Research Institute, 
United States; 6Mount Sinai Medical Center, United States; 
7Division of Hematology, Royal Victoria Hospital, Canada; 
8Massachusetts General Hospital, United States; 9Colorado 
Blood Cancer Institute, United States; 10John Theurer Cancer 
Center, Hackensack University Medical Center, United States; 
11Celgene Corporation, United States

Background: Advanced relapsed and refractory multiple 
myeloma (RRMM) is associated with compromised bone mar-
row function, leading to potentially more severe hematologic 
adverse events (AEs) and discontinuations. Methods: In this 
multicenter, randomized, open-label phase 2 study, MM-002, 
patients who had received >=2 prior therapies and were re-
fractory to their last treatment were randomized to pomalido-
mide plus low-dose dexamethasone (POM+LoDEX; POM 4 
mg/day, days 1-21 of a 28-day cycle; LoDEX 40 mg/week) or 
POM alone. Th is analysis focused on the management of he-
matologic AEs during POM+LoDEX treatment by means of 
dose modifi cations and supportive care. Results: Amongst the 
113 patients randomized to POM+LoDEX, the most com-
mon grade 3/4 AEs were neutropenia (41%), anemia (22%), 
thrombocytopenia (19%), and pneumonia (22%). AEs were 
managed through dose reductions or interruptions, and with 
the use of appropriate supportive care (Table). Dose reduc-
tions occurred in 29% of patients in the POM+LoDEX arm. 
Discontinuations due to AEs were relatively low (7%) and 
discontinuations due to neutropenia and thrombocytopenia 
occurred infrequently. Th e most common concomitant thera-
pies were growth factor support, and red blood cell and plate-
let transfusions (Table). Conclusions: POM with LoDEX was 
generally well tolerated. AEs were predictable and manageable 
with appropriate dose reductions, interruptions, and support-
ive care; rates of discontinuations due to AEs were low.
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P-400
Multiple Myeloma : Treatment and Survival in 
the Era of Novel Agents
S. G. R. VERELST,1 Y. VAN NORDEN,2 
J. W. W. COEBERGH,3 P. C. HUIJGENS,4 
P. SONNEVELD1 
1Department of Hematology, Erasmus Univeristy Medical 
Center, Rotterdam, Netherlands; 2Department of Trials and 
Statistics Erasmus University Medical Center, Rotterdam, 
Netherlands; 3Eindhoven Cancer Registry, Comprehensive 
Cancer Center South, Eindhoven, Netherlands; 4Department of 
Hematology, VU Medical Center, Amsterdam, Netherlands

Over the last two decades, the use of High-dose Melphalan 
and novel agents like thalidomide, lenalidomide and bortezo-
mib has changed the management of patients with multiple 
myeloma (MM) and extended overall survival. For patients 
<66 years, effi  cacy and survival improvement are convincing 
based on randomized controlled trials in contrast to older 
patients. To establish the real impact of novel agent on im-
provement in survival in unselected myeloma patients we ret-
rospectively analysed all MM patients diagnosed in the period 
1989-2009 who were recorded in the Dutch Cancer Registry 
(n =16.822). Survival improved signifi cantly for patients up 
to 70 years (fi g 1). Survival improvement is observed after 
HDM therapy and AutoSCT became treatment of choice for 
younger patients and thalidomide- based regimens for the 
elderly. To explore if treatment effi  cacy can be translated to 
treatment eff ectiveness for patients >65 years we determined 
the sequence of treatment regimens, eff ect of treatment regi-
men on overall survival and the impact of pre-existing co-
morbidities, WHO-performance status and age on survival 
using the Dutch PHAROS registry (Population based Hae-
matological Registry for Oberservational studies) (n=427). 
Choice of treatment regimen is signifi cantly related to age and 
year of diagnosis. While there is large treatment diversity, we 
observed patterns of treatment sequence ordering. Age and 
WHO-performance status are signifi cantly related to overall 
survival (both P<.001) while number of pre-existing comor-
bidities at diagnosis has no signifi cant impact (P=0.06).
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Toll-like Receptor 4 Agonist LPS-induced 
CXCL10 mRNA in Peripheral Blood (PB) as a 
Predictive Biomarker of Bortezomib
T. WATANABE,1 M. MITSUHASHI,2 M. SAGAWA,3 
M. RI,4 K. SUZUKI,5 T. MURAKAMI,2 M. ABE,6 
K. OHMACHI,7 Y. NAKAGAWA,5 S. NAKAMURA,6 
M. CHOSA,1 S. IIDA,4 M. KIZAKI3 
1Hematology Division, National Cancer Center Hospital, 
Japan; 2Hitachi Chemical Research Center, Inc., United States; 
3Department of Hematology, Saitama Medical Center, Saitama 
Medical University, Japan; 4Department of Medical Oncology 
and Immunology, Nagoya City University Graduate School 
of Medical Sciences, Japan; 5Department of Hematology, 
Japanese Red Cross Medical Center, Japan; 6Department of 
Medicine and Bioregulatory Sciences, University of Tokushima 
Graduate School of Medical Sciences, Japan; 7Division of 
Hematology/Oncology, Department of Internal Medicine, Tokai 
University School of Medicine, Japan

We reported unique predictive biomarkers of responses to 
bortezomib (Bzb) in ASH2012. As biomarkers exhibit poten-
tial utility in personalized treatment of Bzb, the interim report 
was further validated. A 2 ml sample of PB was prospectively 
obtained before i.v. treatment (D0) and 2-3 days (D2-3) and 
1-3 weeks (W1-3) after the fi rst dose. Triplicate of 0.06 ml 
each were incubated ex vivo with phytohemagglutinin, heat 
aggregated IgG, lipopolysaccharide (LPS), zymosan A, or 
solvent for 4 hrs at 37°C and then stored at -80°C. IL2, 
IFNG, GMCSF, TNFSF2, CCL4, IL6, CXCL10, and ACTB 
mRNA were quantifi ed as previously described (J Immunol 
Methods 363:95, 2010). Of 83 pts enrolled from 6 centers, 
80 were assessable for this analysis, including 53 pts in the 
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ASH report. Th e number of CR, VGPR, PR, SD, and PD 
were 5, 7, 33, 33, and 2, respectively. One of the main fi nd-
ings of the report, LPS-induced CXCL10 was maintained 
in this analysis; ie, pretreatment fold increase (FI) of CR or 
VGPR was signifi cantly higher than PR (p=.03), SD (p=.01), 
and PD (p=.01) by t-test. Moreover, 10 of the 12 pts of CR 
or VGPR showed a >=3 FI and both of the 2 PD pts showed 
a <3 FI whereas FI of PR or SD was distributed widely with-
out a clear distinction. LPS-induced CXCL10 levels in CR/
VGPR was signifi cantly and continuously inhibited in D2-3 
(p=.001) and W1-3 (p=.008), whereas such inhibition was 
transient and only found in D2-3, not in W1-3 in PR/SD. 
Th e two PD showed no change in D2-3 or W1-3. LPS-in-
duced CXCL10 mRNA in PB is a promising biomarker for 
the prediction and monitoring of Bzb treatment.
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Estimation of GFR with Different eGFR 
Equations in Multiple Myeloma (MM) Patients 
(pts) Receiving Lenalidomide (Len)
M. KLEBER,1 B. KOCH,2 R. WAESCH,1 
M. ENGELHARDT1 
1Department of Hematology and Oncology, University of 
Freiburg, Germany; 2Central Laboratory, Medical Center, 
University of Freiburg, Hugstetterstr. 55, 79106 Freiburg

Renal impairment (RI) in pts with MM is one dreaded 
end-organ damage. Th e estimation of glomerular fi ltration 
(eGFR) rates is based on diff erent equations, such as Cock-
croft-Gault (CG), MDRD or CKD-EPI, currently being as-
sessed and compared worldwide. We enrolled 132 MM pts 
uniformly treated with Len according to the approved indica-
tion between 2006-2012. Th e GFR for quantifying RI was 
estimated by the CG-, MDRD- and CKD-EPI-equations. 
Th e eGFR was divided into 5 stages as described. Th e median 
pt age was 64 years (range 41-90), with males in 62% and 
predominantly advanced stage II/III D&S and ISS disease 
(96%+65%, respectively). Th e median Len dose was 25mg 
(range 5-25). Th e median serum creatinine was normal with 
1.0mg/dl, whereas the median eGFR showed already CKD 
stage 2, with substantially diff erent CG-, MDRD and CKD-
EPI-equations of 74, 81 and 77ml/min/1.73m2, respectively. 
Compared with the MDRD equation, more pts were reclassi-
fi ed to lower eGFR values by the CKD-EPI equation and less 
to higher CKD stages (Fig.1). Th is indicates that the MDRD 
overestimates the GFR, especially in elderly pts with normal 
or less pronounced RI (Table 1). Correspondingly, the CKD-
EPI equation reclassifi ed more pts to lower and less to higher 
CKD stages measured by CG. To the best of our knowledge, 
we here demonstrate for the fi rst time that the CKD-EPI 
equation in Len-treated pts best calculates the GFR in all 

CKD stages and detects more pts with RI than via MDRD. 
Our results enlarge the arsenal of available eGFR equations by 
the CKD-EPI equation which seems valuable in Len-treated 
pts.
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The International, Observational EMMOS 
Registry of Myeloma Patients Treated in Routine 
Clinical Practice: First Results
M. MOHTY,1 E. TERPOS,2 J. DRACH,3 
M. V. MATEOS,4 A. PALUMBO,5 S. LEJNIECE,6 
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F. THORET-BAUCHET,15 M. BOCCADORO5 
1Saint-Antoine Hospital, Pierre & Marie Curie University, Paris, 
France; 2Department of Clinical Therapeutics, University of 
Athens, School of Medicine, Athens, Greece; 3Department of 
Medicine I, Clinical Division of Oncology, Medical University 
of Vienna, Vienna, Austria; 4Department of Hematology, 
Hospital Universitario de Salamanca, Salamanca, Spain; 
5Myeloma Unit, Division of Hematology, University of Torino, 
Azienda Ospedaliero-Universitaria (AOU) S. Giovanni Battista, 
Torino, Italy; 6National Center of Hematology, Riga, Latvia; 
7Clinic of Hematology and Cell Therapy, University Hospital 
Etablissement Hospitalier et Universitaire, 1st November, Oran, 
Algeria; 8Hematology, Ankara University School of Medicine, 
Ankara, Turkey; 9Istituto di Ematologia Seragnoli, Universita 
degli Studi di Bologna, Bologna, Italy; 10Chief Clinical Service, 
Hematology and Hemotherapy, Hospital Universitario Medico 
Quirurgico de Jaen, Spain; 11EMEA - Medical Affairs, Hemato-/
Oncology, Janssen, Athens, Greece; 12EMEA - Medical Affairs, 
Hemato-/Oncology, Janssen, Paris, France; 13EMEA - Medical 
Affairs, Hemato-/Oncology, Janssen, Baar, Switzerland; 
14EMEA - Medical Affairs, Hemato-/Oncology, Janssen, 
Beerse, Belgium; 15GCO-MAO, Janssen, Paris, France

Th is non-interventional study aimed to provide an accurate 
‘real-life’ picture of practices in multiple myeloma patients, 
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independent of drugs used, in 22 countries in Europe and 
Africa. A multi-staged site and patient selection enrolment 
model was developed to minimize selection bias. Enrolment 
was stratifi ed by country, region and practice type (academic, 
regional, local, private). Overall 2428 patients are enrolled 
and have had retrospective and prospective data collected. 
In this fi rst interim analysis 1298 patients (53.5% males) are 
included. Median follow-up was 15 months. At time of inclu-
sion mean age was 64.7 years (+/-10.75). Median Karnofsky 
score was 80% (range 70-90), 47% of patients had bone le-
sions, 6% had severe neuropathy and 19% had severe renal 
impairment. Th e same baseline characteristics were observed 
in diff erent site types. Patients had received a median of 1 
line of therapy (range 1-10); 144 patients had a transplant 
history. In the non-transplant group ORRs were 56%, 55% 
and 48% to 1st, 2nd and 3rd line therapy; in this group 50%, 
41% and 40% of patients received a bortezomib-containing 
combination as 1st, 2nd and 3rd line therapy, respectively, 
and their ORRs to bortezomib-based therapy were 67%, 65% 
and 50%. AEs and serious AEs were collected prospectively; 
no new safety signal was detected. Th e incidence of nervous 
system disorders was ～5% with bortezomib-based therapy. 
Ongoing analyses from this study will allow future health eco-
nomic, pharmaco-epidemiologic, and outcomes research, and 
will provide important data from the clinical arena.
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Risks for Different Neoplasms (DNs) in Multiple 
Myeloma (MM) Patients (pts): Institutional 
Database of 744 MM Pts
M. KLEBER,1 K. HOECK,1 G. IHORST,2 B. KOCH,3 
R. WAESCH,1 O. LANDGREN,4 M. ENGELHARDT1 
1Department of Hematology and Oncology, University of 
Freiburg, Germany; 2Clinical Trials Unit, University Medical 
Center Freiburg; 3Central Laboratory, Medical Center, 
University of Freiburg, Germany; 4Multiple Myeloma Section, 
Metabolism Branch, National Cancer Institute, National 
Institutes of Health, Bethesda, MD, United States

DNs after fi rst-line- and maintenance-treatment have been 
reported, questioning whether specifi c risk factors (RFs) exist 
in MM. Moreover, 2nd tumors have gained more attention as 
MM pts live longer and randomized data show associations 
between newer drugs and excess risk of DNs. Large popula-
tion-based databases off er powerful sample sizes, but bears the 
limitation of focussing on primary rather than 2nd tumors. 
We have conducted a large study designed to defi ne the rate of 
DNs in a well-characterized clinical MM cohort. We identi-
fi ed 744 consecutive pts treated at our institution 1997-2011 
and analyzed the onset of DNs and MM-specifi c RFs. 118 
(16%) showed DNs, whereas 84% had no DNs apart from 

their MM. Prior/synchronous DNs were observed in 83 pts 
(63%) and subsequent DNs in 49 (37%). Most (77%) DNs 
were solid tumors; whereas hematological DNs with 23% 
were prominently observed subsequently (Fig. 1). MM pts 
with DNs vs. no DNs were older, predominantly male, had 
IgG-MM and more CTx-cycles, use of steroids, alkylators, 
lenalidomide/thalidomide and radiotherapy, but lacked labo-
ratory abnormalities nor had more ASCTs. Th e risk of dying 
without subsequent DN was substantially higher than that of 
developing a 2nd tumor (cumulative incidence at 20 years: 
78% vs. 11.2%, respectively; Fig. 2). Matching the SEER da-
tabase with our data is currently underway and will expand 
our knowledge on DNs. Our and previous analyses suggest 
that physicians need to discuss individual risk-benefi t ratios 
with pts and stay updated as more knowledge becomes avail-
able on this topic.
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The Frequencies of Cytogenetic Abnormalities 
by Interphase FISH Compared with Metaphase 
Chromosomes
N. NISHIMURA,1 A. OUCHI,1 N. TSUYAMA,1 
K. TAKEUCHI,1 K. UEDA,1 M. YOKOYAMA,1 
Y. TERUI,1 K. HATAKE1 
1Department of Hematology/Oncology, Cancer Institute 
Hospital of Japanese Foundation For Cancer Research, Japan

Th e prognostic role of cytogenetic abnormalities in patients 
with multiple myeloma is increasingly evident recently. How-
ever, the frequencies of the abnormalities in Japanese remain 
unclear. Fluorescence in situ hybridization (FISH) involving 
t(4;14), t(14;16), t(11;14), 17p13 deletions, and 13q dele-
tions was performed at baseline in interphase bone marrow 
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cells as well as metaphase chromosomes from 45 patients. 
Of all patients, 60% (27/45) harbor aberrant cytegenetics by 
FISH, whereas 24% (11/45) by metaphase chromosomes. 
Del(13q) and t(11;14) are the most frequent chromosomal 
abnormalities, observed in 29% and 22% of the patients, re-
spectively, and a further three, t(4;14), t(14;16), and del(17p), 
considered poor prognosis were 11%, 2%, and 9%, respec-
tively. Only 4% patients showed chromosome 13 deletion by 
metaphase chromosomes. Patients with lower percentage of 
plasma cells (<10%) in bone marrow tended to be negative for 
FISH analysis (p=0.004). Abnormal cytogenetics associated 
with high risk group on ISS staging (p=0.011). Two patients 
were compared bone biopsy with bone marrow aspiration at 
the same time by FISH analysis; bone biopsy had more con-
centrated cytogenetic abnormalities. From nine of patients 
FISH was analyzed both at the time of diagnosis and relapse, 
their abnormalities were similar. Interphase FISH analysis is 
sensitive and useful to detect cytogenetic abnormalities, how-
ever require a higher number of plasma cells in bone marrow. 
Th e further clarifi cation using FISH is warranted in myeloma 
patients.
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Intravenous (IV) or Subcutaneous Bortezomib 
(SC) for Multiple Myeloma (MM): A Prospective 
Time and Motion Analysis
G. DRANITSARIS,1 S. KAURA2 
1Augmentium Pharma Consulting, Canada; 2Celgene 
Corporation

Background: Bortezomib (1.3 mg/m^2 IV on days 1, 4, 
8 and 11 for eight, three week cycles) is eff ective in MM. A 
recent randomized trial demonstrated that SC bortezomib is 
equally eff ective, but with reduced side eff ects. A prospective 
time and motion study was undertaken to evaluate the ef-
fi ciency and cost savings of the SC route over the IV one. 
Methods: Time and resource use data were collected from 
MM patients being treated with bortezomib IV (n=20) or SC 
(n=20) in seven U.S. community oncology clinics. Outcomes 
were presented as a total cost per dose of bortezomib admin-
istered IV or SC and compared using parametric and non-
parametric statistical tests (±95%CI). Results: Th e mean to-
tal time for IV and SC delivery was 76.3 and 39.8 minutes (p 
= 0.005), with the associated cost of bortezomib being $189 
and $90.84 respectively. With the inclusion of costs for drug 
wastage (i.e. mean of 1.2 mg for both IV and SC bortezomib, 
which is 34% of a 3.5 gram vial) and premedication, the to-
tal cost was $808 (95%CI: $603-1011) and $596 (95%CI: 
$334-856) per dose for IV and SC bortezomib. Over a full 
cycle of therapy, the total cost for drug delivery including 
wastage would be $3,232 and $2,384 for IV and SC bortezo-

mib. Conclusion: Th e SC route resulted in a savings in drug 
delivery costs. However, drug wastage remained substantial. 
In contrast, an orally administered agent such as lenalido-
mide, with at least comparable effi  cacy, has the potential to 
save health care resources, avoid drug wastage and be less of a 
burden for patients in terms of weekly clinic visits.
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in Newly Diagnosed MM Patients
J. S. Y. HUANG,1 H. H. LIN,1 M. YAO,1 J. L. TANG,1 
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C. Y. CHEN,1 W. C. CHOU,2 B. S. KO,1 W. TSAY,1 
C. C. LI,1 S. J. CHOU,1 S. C. HSU,2 C. T. LIN,1 
H. F. TIEN1 
1Department of Internal Medicine, National Taiwan University 
and Hospital, Taiwan; 2Department of Laboratory Medicine, 
National Taiwan University Hospital, Taipei, Taiwan

Th e growth of myeloma cells depend on bone marrow (BM) 
stroma consisted of stromal cells, cytokines and extracellular 
matrix (ECM). Decorin (DN) is abundant in the ECM, which 
was found to down regulate the EGFR by post ligand binding 
endocytosis, suggesting its potential anti-tumor eff ect. A to-
tal of 113 newly diagnosed MM patients who received either 
thalidomide (THA) or bortezomib (BTZ)-based induction 
were enrolled. Patients’ BM plasma at diagnosis were col-
lected, and which were obtained from 10 non-MM persons as 
a control. DN in the stored BM plasma were measured by the 
DuoSet ELISA kits. Among the 113 MM patients, 62 (55%) 
had THA-based regimen, 13 (11%) had BTZ-based regimen, 
and 38 (34%) had combined THA and BTZ-based regimen. 
Th e mean DN level was 17.2 ng/mL with IQR:11.4-21.6 for 
the MM patients, and which was 15.9ng/mL (IQR:11.2-18) 
for the control. Using DN 15.9 ng/mL as a cutoff , there were 
59 MM patients had high DN (DN-h) and 54 had low DN 
(DN-l). Comparison on clinical features between DN-h and 
DN-l group showed no diff erences. Th e overall response rate 
(ORR), terms of partial response or better, was signifi cantly 
higher in DN-h (81%) than in DN-l (57%), P=0.015. Mul-
tivariate analysis confi rmed high DN was an independent 
factor (odds 3.289, 95% CI:1.035-10.455). Th e median 
progression-free survival was longer in DN-h (not reached) 
than in DN-l (19 m), P=0.05. Th ese fi ndings supported the 
anti-myeloma eff ect of DN. High DN in BM plasma associ-
ated with better ORR and longer PFS in newly diagnosed 
MM patients who had received novel agents-based induction.
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Tolerability of Velcade (Bortezomib) 
Subcutaneous Administration Using a Maximum 
Volume of 3 mL Per Injection Site
V. KUKRETI,1 P. NG,2 D. INCEKOL,3 R. LEE,2 
E. PAISLEY,3 C. DARA,2 I. BRANDLE,3 
M. KAUFMAN,3 C. CHEN,1 S. TRUDEL,1 
R. TIEDEMANN,1 D. REECE1 
1Department of Medical Oncology and Hematology, Princess 
Margaret Hospital, Canada; 2Department of Pharmacy, 
Princess Margaret Hospital, Canada; 3Department of Nursing, 
Princess Margaret Hospital, Canada

Until recently, intravenous (IV) injection (inj) has been the 
standard for bortezomib (Bor) administration with adoption 
of subcutaneous (SC) inj based on no diff erence in effi  cacy, 
decreased neuropathy and ease of administration. SC dos-
ing was validated at a 1 mg/mL concentration which leads to 
many patients (pts) requiring more than one SC dose as stan-
dard SC administration is to a maximum of 2mL per inj site. 
In this prospective study evaluating a change to SC admin-
istration, Bor 1mg/mL was administered SC to consecutive 
myeloma pts to a higher maximum of 3mL per inj site. Pts 
were new to Bor or switched from IV. We evaluated systemic 
and inj site reactions (rxns). For 56 individual pts, 314 doses 
were administered over 3 months. Assessment of previous 
inj sites were documented as per patient history and clinical 
exam on next treatment day in 250 visits; baseline and post-
administration blood pressure documented in 298 and 281 
visits respectively. Skin rxns were noted in 103 doses (41%) 
with all rxns being grade 1 or 2. Pts tolerated SC injections 
well and only 3 pts were switched back to IV due to grade 2 
skin rxns. One patient was switched back to IV due to nausea, 
and another due to preference. Th is is the fi rst time that SC 
Bor of a volume up to a maximum of 3 mL (or 3mg of Bor) 
per inj site has been reported. Th is higher single dose is well 
tolerated with limited skin rns, no signifi cant hypotension 
and facilitates ease of administration with only 5 pts needing 
2 injections per visit versus 32 pts with standard 2mL dosing.
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Lenalidomide in Myeloma Treatment- Impact of 
Treatment Persistence on Disease Control & 
Healthcare Resource Utilization
H. J. HENK,1 S. KAURA,2 Z. KHAN,2 
A. TEITELBAUM3 
1OptumInsight, United States; 2Celgene Corporation, Summit, 
United States; 3United States

Background: While persistence to drug therapy is essential 

to achieve optimal patient benefi ts, poorly controlled mul-
tiple myeloma (MM) results in more rapid disease progres-
sion, related complications, impact on quality of life, and 
premature death. Th e aim of this study is to evaluate the real-
world persistence with lenalidomide (LEN) treatment in MM 
patients (pts), and assess the relationship between treatment 
persistence with (1) indicators of poor disease control and dis-
ease-related complications, and (2) the total healthcare costs 
for MM pts. Methods: Commercial & Medicare Advantage 
enrollees of a large US health plan were studied (2007-2011). 
Treatment discontinuation, disease-related complications 
(sepsis, indictors of relapse or disease progression (e.g., addi-
tion or switch to bortezomib), skeletal-related events (SRE), 
and healthcare resource use and costs, were analyzed. Results: 
Among the 605 MM pts meeting the inclusion criteria, a one 
month increase in persistence was associated with a lower 
probability of SREs (OR=0.96; p=0.078), sepsis (OR=0.86; 
p<0.001), and relapse/progression (OR=0.78; p<0.001). Th e 
probability of an inpatient hospitalization (OR=0.68; p-val-
ue<0.001) and additional ER visits (OR=0.83; p=0.002) were 
both lower with longer duration. A one-month increase in 
persistence was associated with, on average, an 8% decrease 
in medical care costs (p=0.007). Conclusions: Longer persis-
tence with LEN therapy was associated with improved patient 
outcomes and consequently leads to cost saving due to fewer 
hospitalizations and ER visits.
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Cereblon Detected by Immunohistochemical 
Staining in Myeloma Cells Associated with 
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W. TSAY,1 S. J. CHOU,1 H. F. TIEN1 
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and Hospital, Taiwan; 2Department of Pathology, National 
Taiwan University Hospital, Taipei, Taiwan; 3Department of 
Laboratory Medicine, National Taiwan University Hospital, 
Taipei, Taiwan

Recently, cereblon (CRBN), the primary teratogenic target 
of thalidomide, was found to be required for the anti-my-
eloma activity of other immumodulatory drugs (IMiDs), like 
lenalidomide, which might be served as a biomarker for the 
clinical assessment of its anti-myeloma eff ect. We retrospec-
tively analyzed 42 myeloma patients who had lenalidomide 
and dexamethasone (LD) as their salvage treatment. Expres-
sion of CRBN in myeloma cells (MC) were demonstrated 
by immunohistochemical (IHC) staining on the paraffi  nized 
bone marrow tissue sections taken before the commence-
ment of LD. Th e results of IHC were interpreted by two in-
dependent reviewers. Th e overall response rate (ORR), terms 
of partial response or better, was signifi cantly higher in the 
patients whose MC were positive for CRBN staining (71%) 
than those who were negative (35%), P=0.05. Another two 
cohorts of patients, one had thalidomide and dexamethasone 
(TD; n=50) and another one had melphalan and predniso-
lone and bortezomib (VMP; n=24) as their induction regi-
men. Interestingly, in the TD and VMP cohorts, the CRBN 
expression in MC determined by the IHC method was not 
able to tell who responded to the treatment from who did 
not respond (TD cohort: CRBN+ vs. CRBN-, ORR 61% 
vs. 68%, P=0.759, PFS 35m vs. 26m, P=0.8542, respective-
ly; VMP cohort: CRBN+ vs. CRBN-, ORR 93% vs. 78%, 
P=0.583, respectively). Our data suggested that expression of 
CRBN in MC shown by the IHC was primarily associated 
with the treatment response of LD.
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Three Cases of Multiple Myeloma Resembling 
Solid Tumors: Presentation, Treatment, 
Outcome
A. MEGALAKAKI,1 M. KOTSOPOULOU,1 
I. IAKOVIDOU,2 V. CHATZIANTONIOU,1 G. 
PAPAGEORGIOU,1 J. PATSIAS,1 F. KATIS,1 A. 
KONSTANTINOU,1 P. REPOUSIS1 
1Haematology Clinic, Metaxa Anticancer Hospital, Greece; 
2Pathology Department, Metaxa Anticancer Hospital, Greece

Plasmacytomas are frequently a presenting feature of mul-
tiple myeloma. We report 3 cases with multiple myeloma 
presenting with unusual plasmacytoma localizations that 
resembled solid tumors. Case 1: Female, 54, presented with 

persistent pain in the left lower quadrant. CT scans revealed 
a large mass arising from the left ovary extending to the sig-
moid colon. Biopsies performed during operation revealed a 
plasmacytoma and further investigation was consistent with 
multiple myeloma. Th e patient was treated with bortezomib 
and dexamethasone and then autologous transplantation and 
achieved a durable complete remission. Case 2: Male, 82, 
presented with anorexia, weight loss, night sweats and low 
grade fever. Physical examination showed signifi cant liver 
enlargement. Imaging studies revealed multiple focal lesions 
in the liver and biopsy showed plasma cell tumors. Trephine 
biopsy confi rmed multiple myeloma and the patient received 
cyclophosphamide, bortezomib and high dose dexametha-
sone with excellent results. Case 3: Female, 62, with an 8 year 
history of multiple myeloma in CR for the past three years 
presented with severe headache, convulsions, aphasia and de-
lirium. A brain CT scan showed multiple large foci located at 
the temporal and frontal lobes. CSF examination revealed 15-
20 monoclonal plasma cells/m3. Th e patient received 5-drug 
combination chemotherapy with rapid disappearance of the 
plasma cells but succumbed due to neutropenic infection. 
Conclusion: Bizarre presentation of multiple myeloma with 
unusual location of plasmacytomas does not confer an adverse 
prognosis.
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GCSF Therapy and Treatment Outcomes in 
Neutropenic in Relapsed Myeloma Patients 
Treated with Lenalidomide Based Therapy
A. OLUJOHUNGBE,1 P. LEHN,1 C. LEGGETT,2 
P. LAMBERT,2 V. DAO,3 M. GEIRNAERT,3 
D. SZWAJCER,3 C. CHEN,4 D. REECE,4 K. SONG,5 
A. OLUJOHUNGBE3 
1Medical Oncology and Hematology, CancerCare Manitoba, 
Canada; 2Epidemiology and Cancer Registry, Winnipeg, 
Canada; 3CancerCare Manitoba, Winnipeg, Canada; 4Princess 
Margaret Hospital, Toronto, Canada; 5Vancouver General 
Hospital, Vancouver, BC, Canada

Background: Th ere are several options for managing re-
lapsed multiple myeloma including lenalidomide based 
combinations.Grade 3-4 neutropenia in present in 35% of 
patients. Objective: To determine the prevalence of severe 
neutropenia and treatment outcomes of lenalidomide/low 
dose dexamethasone combination in 3 cohorts of patients 
(N=283) in 3 provinces (Manitoba, Ontario, British Colum-
bia) with relapsed-refractory myeloma who developed grade 
3-4 neutropenia with diff erent GCSF use policies on outcome 
measures. No primary prophylaxis was used in BC, use to 
maintain neutrophil >1 x 109/l in MB and 2-3 doses for the 
last 2 weeks of each 28 day cycle x3/ week) in ON. Results: 
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Grade 3-4 neutropenia was present in 27%, 61% and 48% of 
the MB, ON cohort and BC cohort. Progression free survival 
at one year (PFS1) among patients with severe neutropenia 
for MB was 31%, 39% for ON and 64% in BC. Overall re-
sponses (complete, very good or partial) were seen in 50% of 
MB neutropenic cohort, 67% of the ON cohort and 91% of 
the BC cohort. Neutropenia developed within 2 months of 
starting therapy. No statistically signifi cant diff erences were 
found between neutropenic “GCSF” and “non-GCSF” us-
ers in ON on PFS (p= 0.710) or overall response (p=0.822). 
Conclusion:Th e prevalence of severe neutropenia varied be-
tween the 3 provinces unexplained by lines of therapy and 
stage of disease. Although BC had a low rate of GCSF use, 
they had higher rates of PFS and ORR. We could not show 
that GCSF use during lenalidomide based therapy in severely 
neutropenic patients aff ected treatment outcomes.
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Discordant Response to Novel Agents from 
Site to Site in Multiple Myeloma with Multifocal 
Extramedullary Disease.
S. F. CAPALBO,1 G. PALUMBO,1 M. G. FRANZESE,1 
G. SPINOSA,1 V. F. FESCE,1 G. PALAZZO,2 
E. IANNITTO,2 P. CURCI,3 G. SPECCHIA3 
1Hematology, Azienda Ospedaliera Universitaria - Ospedali 
Riuniti Foggia, Italy; 2Hematology, San Giuseppe Moscati 
Hospital Taranto, Italy; 3Hematology, University of Bari, Italy

Multifocal extramedullary disease (EMD) is an uncommon 
complication of Multiple Myeloma (MM). We report a se-
ries of 30 MM patients, observed at our Institutions between 
2004-2011, with more than one EMD. Overall, 13 cases 
presented with EMD at diagnosis (EMD-1) and 17 cases de-
veloped EMD at progression or relapse after 1st line therapy 
(EMD-2). Th e median number of EM sites per patient was 
3. Th e most common sites (78%) of EMD-1 were soft tissues 
surrounding the skeleton (STSS). Th e sites of EMD-2 were 
airways, skin, subcutaneous tissues, lymphnodes, pericardi-
um, pleura, breast, central nervous system, orbit, gastrointes-
tinal tract, thyroid, pancreas, liver, kidney, abdomino-pelvic 
masses in 55% of cases and STSS in 45% of cases. After 4 
cycles of treatment, Bortezomib based or Lenalidomide based, 

irrespectively of the treatment, the EM masses showed discor-
dant response or progression, from site to site and between 
various sites in each patient with multifocal EM lesions. In 
particular, 73% of EM masses arising from the bone with a 
soft tissue component showed a response to treatment where-
as only 27% of EM masses involving other sites showed a 
response. Th e discordant response of EMD to treatment ac-
cording to the site, observed in our case series, suggests that 
the progression of myeloma cells homing in diff erent tissues 
may aff ect the outcome of EMD either because of EM myelo-
ma cells could became more tolerant to novel agents in some 
sites rather than in others, either because of novel agents could 
have a diff erent effi  cacy in diff erent microenvironments.
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Cancer Center, Korea; 4Laboratory Medicine, National Cancer 
Center, Korea Republic of (South Korea)

Angiogenesis has an important role in proliferation and 
survival of plasma cell myeloma (PCM). Bone marrow (BM) 
microvessel density (MVD) is a useful angiogenesis marker, 
which can be detected by anti-CD34 immunohistochemical 
stain. Here we investigated the prognostic impact of MVD. 
A total of 108 PCM patients were included. Of the patients, 
64% (n = 69) were male and the median age was 64 (32-
83). MVD was assessed by screening three hot spots of CD34 
positive vessels and counting the number of vessels (X400, 
0.24mm2) on BM of diagnosis. Two diff erent persons esti-
mated MVD respectively in a blind manner. Th e prognos-
tic impact of MVD was assessed by Cox proportional hazard 
ratio (HR). Th e median of MVD was 33.7 (3.7-98.2). Th e 
patients were divided into three MVD groups (median 16.8, 
33.9 and 54.7) for analysis. Initial treatment regimen received 
including thalidomide and dexamethasone (33%), vincristine 
and dexamethasone (25%), and melphalan and prednisolone 
(28%). Autologous peripheral blood stem cell transplantation 
was performed in 31 patients (29%). Th e median overall sur-
vival (OS) was 26 months (2-270). Hemoglobin, beta-2-mi-
croglobulin, plasma cell count and the cellularity of BM were 
associated with MVD (P < 0.05). High MVD group showed 
a signifi cant HR of 3.06 (95% CI 1.64-5.71, P = 0.0005) for 
progression free survival (PFS) but not for OS. Performance 
status and albumin were associated with PFS and OS. MVD 
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of BM in patients with PCM represented a poor prognostic 
marker. Th us, MVD measurement may be considered as a 
routine BM study at initial diagnosis.
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P-415
Does Stringent Complete Response (sCR) 
Criteria Represent a Deeper Level of Remission 
as Compared to Conventional CR?
J. MARTINEZ-LOPEZ,1 B. PAIVA,2 M. V. MATEOS,2 
M. A. MONTALBAN,1 M. A. SAEZ-GOMEZ,3  
L. ALONSO,2 A. ORIOL,4 L. BIRITXINAGA,1  
A. I. TERUEL,5 M. J. BLANCHARD,6  
E. BENGOECHEA,7 L. PALOMERA,8 F. D. ARRIBA,9 
R. AYALA,1 J. BLADE,10 A. DRFAO,11  
J. F. SAN MIGUEL,2 J. J. LAHUERTA1 
1Hematology, H 12 Octubre, Spain; 2Hematology, Hospital 
Clinico Universitario de Salamanca, Spain; 3Biochemistry, 
H 12 Octubre, Spain; 4Hematology, Hospital German Trias i 
Pujol, Spain; 5Hematology, Hospital Clinico de Valencia, Spain; 
6Hematology, Hospital Ramon y Cajal, Spain; 7Hematology, 
Hospital Universitario de Donostia, Spain; 8Hematology, 
Hospital Clinico de Zaragoza, Spain; 9Hematology, Hospital 
General Universitario Morales Meseguer, Spain; 10Hematology, 
Hospital Clinico de Barcelona, Spain; 11Centro de Investigacion 
del cancer de Salamanca, Spain

sCR criteria appears to represent a deeper level of remission 
as compared to conventional CR but this remains contro-
versial. We compared the impact on PFS and OS of achiev-
ing sCR vs. conventional CR on 102 patients included in 
the GEM05>=05 trial studied after induction by immuno-
fi xation, serum free light-chains (sFLC), and fl ow cytometry 
(FC). According to the IMWG criteria for sCR, an abnormal 
clone is defi ned when the Κ/λ ratio is >4:1 or <1:2 for Κ 
and λ patients, respectively, and counting >=100 PCs. Th us, 
we have defi ned clonality by FC when >=0.5% PCs were pres-
ent in the BM and >80% (Κ patients) or >50% (λ cases) 
of those PCs were phenotypically aberrant. Conventional CR 
was defi ned according to the IMWG criteria. Among the 102 
patients (all in >=PR), 44 (43%) were in conventional CR 
and 28 (27%) in sCR after induction. Patients in convention-
al CR showed superior PFS vs those failing to achieve it (53 vs 
26 months; P=.0004, HR=2.4), Achieving sCR also predicted 
for extended PFS (53 vs 28 months; P=.001, HR=2.6). No 
signifi cant diff erences were noted for OS. We then investi-
gated the individual contribution of sFLC and cellular clon-
ality (as above defi ned) for risk stratifi cation. No signifi cant 
diff erences were noted for PFS or OS between patients with 
normal (n=57) vs. abnormal (n=45) sFLC ratio. By contrast, 
patients with absent (n=81) vs. detectable clonal PCs (n=21) 
showed superior PFS (40 vs 21 months; P=.0001, HR=3.1), 
but identical OS (P=.373). Our results highlight the draw-

backs of the sCR criteria and urge the need of a more accurate 
defi nition of sCR.
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Bortezomib (Btz)-induced Peripheral 
Neuropathy (BiPN) in Previously Untreated MM: 
Impact of Dexamethasone (Dex) Schedule
S. KUMAR,1 J. P. LAUBACH,2 P. SONNEVELD,3 
C. MITSIADES,2 A. BROIJL,3 T. GIOVE,4 M. QUICK,4 
R. NEUWIRTH,4 K. TAPARRA,5 K. C. ANDERSON,2 
S. V. RAJKUMAR,6 P. G. RICHARDSON2 
1Division of Hematology, Mayo Clinic, Rochester, MN, United 
States; 2Dana-Farber Cancer Institute, Boston, MA, United 
States; 3Department of Hematology, Erasmus Medical Center, 
Rotterdam, the Netherlands; 4Millennium Pharmaceuticals, 
Inc., Cambridge, MA, United States; 5Johns Hopkins University 
School of Medicine, Baltimore, MD, United States; 6Division of 
Hematology, Mayo Clinic, Rochester, MN, United States

BiPN may arise due to various mechanisms including in-
fl ammation. Recent analyses have shown infl ammatory genes 
associated with late-onset BiPN; reducing the infl ammatory 
component with concomitant Dex may reduce BiPN inci-
dence/severity. We analyzed PN/sensory PN rates from stud-
ies of regimens incorporating IV Btz (1.3mg/m2 , d 1, 4, 8, 11; 
21-d cycles) and diff ering Dex schedules in >=20 untreated 
MM patients (pts). Studies were categorized based on Dex 
schedule: A-partnered, day of/after Btz (d 1, 2, 4, 5, 8, 9, 11, 
12); B-weekly (d 1, 8, 15); C-other (eg d 1-4, 8-11). Pooled 
PN rates were calculated for each schedule. We identifi ed 10, 
3 and 14 studies (10, 6 and 15 arms), with 994, 191 and 
1030 pts, using schedules A, B and C, respectively. Pooled 
overall PN rates were 46.1%, 61.3% and 48.7%; grade >=3 
PN rates were 5.4%, 11.0% and 9.6%, respectively. Grade 
>=3 PN rates were >50% lower with schedule A vs B (rate dif-
ference -5.6%; 95%CI:-10.2% to -0.9%, indicating statistical 
signifi cance), and also signifi cantly lower with A vs C (-4.2%; 
95%CI:-6.5% to -1.9%) and A vs B+C (-4.4%; 95%CI:-
6.7% to -2.2%). No diff erences in response rates were seen 
across schedules. Exploratory analyses accounting for poten-
tial confounding factors will be presented. Th is initial pooled 
retrospective analysis suggests the hypothesis that partnered 
Dex dosing (schedule A) may result in less severe BiPN. Th e 
impact of Dex on infl ammatory cytokines and the relation-
ship to BiPN is being explored; additional PGx analyses of a 
phase 3 trial of Btz-based induction will be presented.
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P-417
Standardisation of Analysis of Basic 
Biochemical Parameters in Monoclonal 
Gammopathies
J. VAVROVA,1 K. MACHALKOVA,2 M. TICHY,3 
J. RADOCHA,2 H. BENAKOVA,4 P. LOCHMAN,5 
J. GOTTWALDOVA,6 M. CERMAKOVA,6 
P. KUSNIEROVA,7 D. ZEMAN,7 V. MAISNAR2 
1Institute of Clinical Biochemistry and Diagnostics, Charles 
University Faculty Hospital, Hradec Kralove, Czech; 24th 
Dept. of Medicine - Haematology, Charles University Faculty 
Hospital, Hradec Kralove, Czech Republic; 3Institute of Clinical 
Biochemistry and Diagnostics, Charles University Faculty 
Hospital, Hradec Kralove, Czech Republic; 4Institute of Clinical 
Biochemistry and Laboratory Diagnostics, First Faculty 
of Medicine, Charles University, Prague, Czech Republic; 
5Department of Clinical Biochemistry, Palacky University 
Hospital, Olomouc, Czech Republic; 6Department of Clinical 
Biochemistry and Haematology, Masaryk University Faculty 
of Medicine and University Hospital, Brno, Czech Republic; 
7Institute of Clinical Biochemistry and Laboratory Diagnostics, 
University Hospital, Ostrava, Czech Republic

Introduction: Due to rising importance of free light chains 
analysis (FLC), we focused on interlaboratory comparison 
of FLC analysis. In the next step we tried to evaluate if the 
methodological unifi cation is a correct step towards improv-
ing the standardisation. Methods: We focused on evaluation 
of FLC, ratio of kappa/lambda, heavy/light chains, beta-2-mi-
croglobulin (B2M) and immunoglobulin (Ig) levels. We used 
SPA Plus analyser with kits Freelite and Hevylite (Binding 
Site, UK). For B2M and Ig´s, diff erent methods according 
to each laboratory were used - 3x SPA Plus (Binding Site), 1x 
AxSym (Abbott), 1x Immulite (Siemens), IgA, IgG, IgM 2x 
SPA Plus (Binding Site), 1x Immage (Beckman), 1x Cobas 
(Roche), 1x BN ProSpec (Siemens). Samples: 12 native sera 
from patients with monoclonal gammopathies (MG) were 
distributed as frozen aliquotes into 5 hematological centers 
in the Czech republic. Results: All laboratories did M-protein 
typing (success rate 87.5%). Th ere was a highly positive im-
pact of interlaboratory unifi cation of diagnostic algorithms 
and all diagnostic procedures as well as predefi ned algorithms 
of sample dilution. B2M and Ig´s analysed with diff erent 
instrumentation brought diff erent results, however with the 
same interpretation in all cases. Conclusion: We consider uni-
fi cation of diagnostic methods as success in MG diagnosis. 
SPA Plus contributes to correct result interpretation. Support-
ed by grants IGA MH CR NS/10387-3, NS/10406-3 and by 
project for conceptual development 00179906.
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Age Dependency of Reference Values of 
Immunoglobulin Heavy/Light Chain Pairs and 
Free Light Chains Serum Levels
K. MACHALKOVA,1 J. VAVROVA,2 V. MAISNAR,3 
J. RADOCHA,3 M. TICHY,2 . 0 
1Department of Clinical Hematology, University Hospital 
Hradec Kralove, Czech; 2Institute of Clinical Biochemistry, 
University Hospital Hradec Kralove, Czech Republic; 
3Department of Clinical Hematology, University Hospital 
Hradec Kralove, Czech Republic

Introduction: HevyLite is a relatively new method used for 
qualitative and quantitative analysis of HLC (Heavy/Light-
chain pairs) in patients with monoclonal gammopathies. Th e 
reagent antibodies have specifi city for unique epitopes that 
form at the junction between heavy- and light-chain constant 
regions of each immunoglobulin molecule. Methods: Th e 
analysed set comprised 50 serum samples from 37 women 
and 13 men, age 79 to 89 years, without previous evidence of 
monoclonal gammapathy. Th e serum HLC levels were evalu-
ated by the SPA Plus turbidimeter, system HevyLite (Th e 
Binding Site, UK). Th e same method was used for investiga-
tion of FLC (Free Light Chains) levels. Th e presence of M-Ig 
and renal function (creatinin) were assessed and we excluded 
persons with M-Ig positivity (2 subjects), persons with M-Ig 
not assesed (9 subjects) and persons with abnormal renal 
function (9 subjects). Results: Reference values of FLC and 
HLC were evaluated in 30 subjects and 23 subjects, respec-
tively (table 1). Conclusion: Th e current reference values pro-
vided by manufacturer do not correspond with the results of 
our age-based study group. Proper reference values are needed 
for all age groups in order to take full advantage of possibili-
ties the HLC and FLC systems provide. Further multicentre 
studies may be useful in defi ning cut-off  values.
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P-419
Evaluation of Symptom Assessment and 
Health-related Quality of Life in MM Patients 
Followed in Simultaneous Care
V. FEDERICO,1 C. CARTONI,1 A. LEVI,1 E. MELONI,1 
F. GENTILINI,1 G. BIAGIOLI,1 P. FINSINGER,1 
R. FOA,1 M. T. PETRUCCI1 
1Department of Cellular Biotechnologies and Hematology, 
Sapienza University, Rome, Italy

We have set up a multi-disciplinary team aimed at intro-
ducing early supportive/palliative care integrated with stan-
dard hematologic care (simultaneous care). Th e team consists 
of a palliative care physician, a hematologist, a counselor, 
a psychologist and a social worker. We evaluated the eff ect 
on health-related quality of life (QoL) and symptom assess-
ment using the MD Anderson Symptom Inventory (MDASI: 
scores from 0-better to 10-worse symptoms) at baseline, on 
days 7 and 28, and every month. Specifi c attention was paid 
to pain, by assessing both physical and psychosocial symp-
toms, establishing goals of care, assisting with decision mak-
ing regarding treatment, and coordinating care on the ba-
sis of the individual needs of patients (pts). Sixty MM pts 
were followed 40 pts were in 1st line therapy, 5 in relapse 
and 15 in advanced stage. Th e symptoms reported at baseline 
were: pain (83%), fatigue (92%), anxiety (67%); 54 pts were 
treated with opioids/NSAIDs (37%) and with strong opioids 
(63%), 35% was treated for breakthrough cancer pain. Psy-
chosocial interventions were carried out in 18 pts. Among the 
15 pts with advanced phase, 10 were assigned to early pallia-
tive home care. Th e MDASI showed a signifi cant reduction 
in the median value of all symptoms after 2 month (Fig1). 
Our study demonstrates the feasibility of simultaneous care 
through a multi-professional team dedicated to the manage-
ment of symptoms in patients with MM. Based on the re-
duction in the intensity of symptoms and improvement of 
the QoL score, the eff ectiveness of this type of organization 
should be emphasized
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Predictive Value of Free Light and Heavy Chain 
Analysis in Multiple Myeloma Patients Treated 
with Bortezomib
P. GIRALDO,1 I. MURILLO-LOPES,2 J. M. GRASA,2 
M. ANDRADE-CAMPOS,2 A. MONTES-LIMON,2 
B. DE RUEDA,2 P. GIRALDO3 
1Haematology. Translational Research Unit, Miguel Servet 
University Hospital, Spain; 2Hematology Department. Miguel 
Servet University Hospital. Zaragoza. Spain; 3Hematology 
Department. Traslational Research Unit. Miguel Servet 
University Hospital. Zaragoza. Spain

Th e new biomarkers useful to evaluate the immune produc-
tion as free light chains (FLC) and heavy/light chain (HLC) 
ratios and the uninvolved isotype, are potentially risk factors 
to predict the response to therapies that included Bortezomib. 
Patients and Methods: We have analyzed retrospectively FCL, 
HLC and their ratios in stored serum of 65 patients (45 IgG, 
20 IgA) diagnosed with multiple myeloma and treated with 
Bortezomib, between 2004-2010. Th e analysis of FCL and 
HCL has been performed at diagnosis, and follow-up (after 
4 and the last Bortezomib cycles, according Th e Binding Site 
Ltd assays. Th e data have been recorded in a SPSS data base, 
the response has been defi ned according IMMWG criteria. 
Concentration of involved immunoglobulin has been com-
pared with the M-component; FCL HCL ratios and immu-
noparesis have been correlated with the intensity of response, 
progression-free survival (PFS) and overall survival (OS). Re-
sults: 35 females and 30 males, mean age of 68 y has been 
included. In 12 patients a hematopoietic stem transplant were 
performed and were analyzed separately. Considering the 
original immunoglobulin isotype concentration, our results 
show that to obtain a strict response after Bortezomib therapy 
and the increase of HLC ratio of uninvolved isotype is associ-
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ated with a longer PFS and OS, the follow-up of HCL ratio 
is a more sensitive procedure that monoclonal component. 
HLC ratio is a satisfactory marker of follow-up response and 
probably the uninvolved isotype concentration as marker of 
immunoparesis is correlated with the PFS and OS .
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Multiple Myeloma Associated Necrobiotic 
Xanthogranuloma: Treatment Response 
Monitoring by Means of PET/CT Imaging
L. ZAHRADOVA,1 Z. ADAM,2 J. FEIT,3 
J. STUPALOVA,4 R. KOUKALOVA,4 P. SZTURZ,2 
L. POUR,2 M. KREJCI,2 V. SANDECKA,2 R. HAJEK,5 
J. MAYER2 
1Dept. of Internal Medicine - Hematooncology, Faculty Hospital 
Brno, Czech; 2Dept. of Internal Medicine - Hematooncology, 
Faculty Hospital Brno, Czech Republic; 3Dept. of Pathology, 
Faculty Hospital Brno and Masaryk University, Brno, Czech 
Republic; 4Dept. of Nuclear Medicine, Masaryk Memorial 
Cancer Institute, Brno, Czech Republic; 5Institute of Clinical 
Hematology, University Hospital Ostrava

Necrobiotic xanthogranuloma is a rare chronic destructive 
granulomatous skin disease often accompanied by monoclo-
nal gammopathy. Because of its rare incidence, the optimal 
treatment strategy remains unknown. Herein we present the 
case of a patient diagnosed with multiple myeloma associated 
necrobiotic xanthogranuloma. To the best of our knowledge 
this is the fi rst documented case in the Czech Republic. Th e 
86-year-old male patient was followed up with multiple my-
eloma. Painful cutaneous indurations developed in the lower 
legs. Histological examination revealed an extensive necrobi-
otic xanthogranuloma. Positron emission tomography/com-
puted tomography (PET/CT) scan imaging showed multiple 
cutaneous and subcutaneous infi ltrates with Standardized 
Uptake Values (SUV) reaching up to 10. Considering his co-
morbidities, the patient was eligible only for an oral combi-
nation treatment with cyclophosphamide and prednisolone 
complemented by analgesic radiotherapy of the painful soft 
tissue lesions. Th e therapy resulted in size regression of the 
infi ltrates as well as substantial pain relief. Furthermore, a de-
crease of pathological tracer uptake on a restaging PET/CT 
examination was documented. In conclusion, as a rare com-
plication of multiple myeloma, necrobiotic xanthogranuloma 
may decrease a patient’s quality of life signifi cantly. PET/CT 
scanning is a useful diagnostic modality in disease activity 
evaluation, while combination of systemic treatment with lo-
cal irradiation of myeloma infi ltrates represents an attractive 
treatment possibility. Supported by NT12130 and NT11154.

526

P-422
Progress in the Treatment of Multiple Myeloma: 
A 19-year Experience at Chiba Cancer Center 
Hospital
S. YAMADA,1 T. TAKAGI,1 H. TSUJIMURA,1 
T. SUGAWARA,1 M. ISE,1 C. SAKAI,1 K. KUMAGAI1 
1Division of Haematology-Oncology, Chiba Cancer Center 
Hospital, Japan

Background Novel agents have conducted a remarkable 
progress in the treatment of multiple myeloma (MM) in the 
past decade. In Japan, however, because of delay in approval 
of such agents (bortezomib in 2006, thalidomide in 2008 and 
lenalidomide in 2010), the published data showing clinical 
benefi ts of novel agents are limited. To confi rm the role for 
novel agents in Japanese patients, we retrospectively analyzed 
the clinical outcome of MM patients in single institute. Pa-
tients and methods From 1991 to 2009, 249 patients were 
newly diagnosed as MM in Chiba Cancer Center Hospital; 
31 MGUS, 18 asymptomatic myeloma, 168 symptomatic 
myeloma, 5 non-secretary myeloma, 13 solitary plasmacy-
toma of bone, 10 extramedullary plasmacytoma and 4 plasma 
cell leukemia. Median age was 65 (26-89) and 130 males and 
119 females were included. Conventional chemotherapies 
were administered as an initial treatment in 182 patients. 
Novel agents were introduced in 39 patients with refractory 
or recurrent disease. Results After the median follow-up of 
41.0 months, median overall survival (OS) and 3-year sur-
vival rate of 182 patients were 44.5 months and 56.2%, re-
spectively. Median OS was superior when novel agents were 
administered (76.1 vs 38.7 months, p<0.001). Survival ben-
efi t of novel agents were evident not only in younger patients 
(under 65, median OS not reached vs 46.5 months) but also 
in elder patients (over 66, median OS 47.6 vs 30.8 months). 
Conclusions It is confi rmed that novel agents produced con-
siderable improvement in the treatment outcome in Japanese 
MM patients.

527

P-423
Risk Strati  cation of Multiple Myeloma (MM) 
Patients by Using Freiburger Comorbidity Index 
(FCI)
R. OGAWA,1 T. OTA,2 K. AOKI,1 H. KUSUMOTO,2 
M. HIGUCHI,1 Y. SUGIO,2 Y. OHNO2 
1Department of Medicine, Kyushu Kosei Nenkin Hospital, 
Japan; 2Kitakyushu Municipal Medical Center

Introduction; Many elderly patients are vulnerable because 
of comorbidities that complicate the management of MM. 
Although tailored therapy is implicated to be inevitable for 
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these patients, no data are available that account for assess-
ing vulnerability of MM patients. In order to explore a useful 
index to screen patients with MM leading to a proper indi-
vidualized therapy based on our daily practice, we analyzed 
our local urban area patients. Method; Overall survival (OS) 
and progression free survival (PFS) of patients with MM who 
presented consequently between September 2009 and August 
2012 in two core hospitals in Kitakyushu city were retrospec-
tively analyzed. Patients were classifi ed into three groups (0, 1, 
2&3) using Freiburger comorbidity index (FCI) consisting of 
renal impairment, pulmonary disease and performance status. 
Results; In total, 78 newly diagnosed patients were enrolled. 
Median age was 72 years. 40 were male. Th irty seven patients 
were subdivided into FCI=0, thirty fi ve into FCI=1, and six 
into FC=2&3. Combination of three risk factors identifi ed 
signifi cantly diff erent median OS between FCI=0 and FCI=1 
(P =0.0084). And signifi cance was found in median PFS be-
tween FCI=0 and FCI=1 (p=0.0265) and between FCI=0 and 
FCI=2&3 (P =0.0005). Conclusion; Th is retrospective analy-
sis revealed an effi  cacy of FCI that clearly stratifi ed patients 
with MM. FCI could be an easy and useful device to screen 
vulnerability before choosing and starting therapy of MM. 
Prospective studies with stratifi cation groups should be imple-
mented to establish personalized therapy of MM.
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Low Serum IgM Levels at Diagnosis are 
Associated with Time to First Treatment and 
Overall Survival in MM and CLL
E. KOULIERIS,1 T. TZENOU,1 D. MALTEZAS,1 
V. BARTZIS,1 M. DIMOU,1 I. VARDOUNIOTI,1 
K. BITSANI,1 E. PESSAH,1 P. PANAGIOTIDIS,1 
M. C. KYRTSONIS1 
11st Department of Propedeutic Internal Medicine-
Haematology Section, Athens Medical School, Greece

Background:Low serum IgM levels were proposed to be 
unfavorable prognostic factor in B-Chronic Lymphoprolif-
erative Disorders. Aim:To investigate the impact of IgM on 
the outcome in Multiple Myeloma(MM) and Chronic Lym-
phocytic Leukemia(CLL) patients. Patients and methods:103 
MM patients and 69 CLL at diagnosis were studied. In the 
MM-group 36%, 30% and 34% were in ISS stages 1, 2, 3 
respectively. 80% were or become symptomatic during fol-
low up and median follow up was 33 months(1-131). In the 
CLL-group 65%, 26% and 19% were in Binet stages A, B, C 
respectively. 55% percent were or become symptomatic dur-
ing follow up and median follow up was 62 months(5-157). 
IgM was determined at diagnosis by classical nephelometry 
and by HevyliteTM methods; the fi rst measures total IgM 
while the second the immunoglobulin fractions bound 
to either kappa or lambda light chains (IgMkappa and 
IgMlambda).Survival curves according to IgM levels were 
drawn by Kaplan-Meyer method and compared by the log-
rank test Results:In the MM-group total serum IgM ranged 
from 0.07-1.8g/L(median 0.28). Low total IgM levels(below 
0.5g/L) correlated to shorter TFT(p=0.001) and to shorter 
OVS(p=0.001)(Fig 1A). In the CLL-group total serum IgM 
ranged from 0.03 -2.46g/L(median 0.53). Low total IgM 
levels(below 0.5g/L) did not correlated TFT or to OVS. With 
Ηevylite measurements the sum of IgMkappa plus IgMlamb-
da ranged from 0.12-3.69g/L (median 0.60). Low sum of 
IgMkappa plus IgMlambda levels(below 0.5g/L) correlated 
to shorter to OVS(p=0.016)(Fig.1B). Conclusions:Low IgM 
levels correlates to TFT and OVS.
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Signi  cance of The Quality of Response on 
Progression Free Survival in Multiple Myeloma-
Effect of sCR
E. KOULIERIS,1 T. TZENOU,1 D. MALTEZAS,1 
V. BARTZIS,1 E. NIKOLAOU,1 M. DIMOU,1 
A. EFTHYMIOU,1 P. PANAGIOTIDIS,1 
M. C. KYRTSONIS1 
11st Department of Propedeutic Internal Medicine-
Haematology Section, Athens Medical School, Greece

Background: In Multiple Myeloma (MM) the depth of 
response has been associated with longer Progression Free 
Survival (PFS), thus prolonging overall survival.Stringed 
Complete Response (sCR) was defi ned by the International 
Consensus Response Criteria. Only a few studies exist to date 
on the impact of sCR on PFS. Aims: To investigate the eff ect 
of sCR on PFS. Patients-Methods: 51 intact immunoglobulin 
MM patients were studied from diagnosis to last follow up 
(38-IgG, 13-IgA). ISS stages were equaly distributed (34%, 
34% and 32%) All patients were symptomatic at diagnosis. 
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Median follow up was 33 months (7-145). Results: Dur-
ing patients’ follow-up, 145 lines of therapy were studied. 
Treatment lines were initiated according to standard criteria 
and median lines of therapy were 2 (1-11).Treatments includ-
ed VAD (20%), bortezomib- (25%), lenalidomide- (15%), 
thalidomide- (8%), melphalan- (7%) containing regiments 
and various drug combinations (25%). Th e median PFS for 
the fi rst line of therapy was 13,5 months (mo), 10 mo for 
the second line, 8,5 mo for the third and 9 mo for the forth. 
Th e was no statistical correlation between the PFS medians of 
the 4 lines of therapy (Fig 1A). Eleven percent of responses 
were sCR, 34% CR and nCR while 55% were PR or less. 
Th e depth of response correlated to PFS and patients in sCR, 
CR and nCR had longer PFS than the others (p<0.001)( Fig. 
1B). Also patients in sCR had longer PFS than patients in 
CR+nCR (p=0.021) Conclusion: Th e achievement of sCR 
provides the longest PFS.
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5-years Follow-up Study for Frequency of 
MGUS in a Korean Elderly Urban Cohort
J. O. LEE,1 B. SOO-MEE,2 S. JUNG HAN,3 
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1Department of Internal Medicine, Seoul National University 
Bundang Hospital, Korea; 2Department of Internal Medicine, 
Seoul National University Bundang Hospital, Korea Republic 
of (South Korea); 3Department of Laboratory Medicine, 
Seoul National University Bundang Hospital, South Korea; 
4Department of Neuropsychiatry, Seoul National University 
Bundang Hospital, South Korea

We previously reported the prevalence of MGUS in a Ko-
rean Elderly Urban Cohort recruited from 2005 to 2006 
(First Wave, Park HK Am J Hematol. 2011;86:752-5). Th eir 
plasma samples were screened using immunofi xation and free 
light chain (FLC) assays. Age and gender-adjusted prevalence 
rates of MGUS were estimated as 3.3% (95% CI=2.0-4.6%), 
and the age-adjusted prevalence of MGUS was 4.3% in men 
(95% CI=1.9-6.6%) and 2.6% in women (95% CI=1.0-
4.2%). We followed them and collected their serum between 
2010 and 2011(Second Wave). Among 1,000 participants 
of First Wave, 419 agreed with the donation of serum for 
protein electrophoresis, immunofi xation and FLC assays. 
Th e frequency of MGUS in Second Wave was 3.10% (95% 
CI=1.44-4.76%) in all, 4.27% (95% CI=1.54-6.99%) in 
men, and 1.92% (95% CI=0.06-3.79%) in women. Among 
35 MGUS patients in First Wave, 11 were followed. Eight of 
11 had persistent MGUS and other 2 showed the disappear-
ance of M protein. Th e last one showed mild anemia with 
persistent M protein of 1.4g/dL suggestive of progression to 
MM, but was not confi rmed because of early death just after 

Second Wave. Additional 4 MGUS newly developed in Sec-
ond Wave. Th e mean amount of M protein in 13 patients 
with MGUS was 0.55g/dL (range: 0.2～1.4). Subtypes of M 
protein were predominantly A and G in 8 and 5 patients. 
Light chain was lambda, kappa and none in 8, 4, and 1 pa-
tient. Abnormal ratio of FLC was correlated with the pres-
ence of MGUS (p=0.000). In conclusions, the frequency of 
MGUS is persistently lower in elderly Koreans (3.1%) than 
other races.
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P-427
Molecular Genetic Epidemiology of Multiple 
Myeloma: the IMMEnSE (International Multiple 
Myeloma rESEarch) Consortium
F. CANZIAN,1 D. CAMPA,1 G. BUDA,2 P. BUGERT,3 
F. DE ARRIBA DE LA FUENTE,4 M. DUDZINSKI,5 
C. DUMONTET,6 R. GARCIA-SANZ,7 
F. GEMIGNANI,2 K. JAMRIZIAK,8 M. JURADO,9 
A. JURCZYSZYN,10 S. LANDI,2 F. LESUEUR,11 
H. MARQUES,12 J. MARTINEZ-LOPEZ,13 
V. MORENO,14 E. ORCIUOLO,2 M. PETRINI,2 
R. M. REIS,12 R. RIOS,9 A. M. ROSSI,2 J. SAINZ,9 
Z. SZEMRAJ-ROGUCKA,8 A. J. VANGSTED,15 
J. VARKONYI,16 U. VOGEL,17 M. WATEK,18  
A. MARTINO1

1Genomic Epidemiology Group, German Cancer Research 
Center (DKFZ), Germany; 2University of Pisa, Pisa, Italy; 
3German Red Cross Blood Service Baden-Wuerttemberg - 
Hessen, Mannheim, Germany; 4Hospital Morales Meseguer, 
Murcia, Spain; 5Rzeszow Regional Hospital, Rzeszow, 
Poland; 6INSERM UMR 1052 / CNRS 5286, Universite 
Claude Bernard Lyon I, Lyon, France; 7University Hospital of 
Salamanca, Salamanca, Spain; 8Medical University of Lodz, 
Lodz, Poland; 9Virgen de las Nieves University Hospital, 
Granada, Spain; 10Cracow University Hospital, Cracow, 
Poland; 11International Agency for Research on Cancer (IARC), 
Lyon, France; 12University of Minho, Braga, Portugal; 13Doce 
de Octubre Hospital, Madrid, Spain; 14IDIBELL - Catalan 
Institute of Oncology and University of Barcelona, Barcelona, 
Spain; 15Roskilde Hospital, Copenhagen University, Roskilde, 
Denmark; 16Semmelweis University, Budapest, Hungary; 
17National Research Centre for the Working Environment, 
Copenhagen, Denmark; 18Holycross Cancer Center, Kielce, 
Poland

We established the IMMEnSE (International Multiple My-
eloma rESEarch) consortium, to increase our understanding 
of the genetic determinants of multiple myeloma (MM) risk, 
response to therapy and survival. At present we have DNA 
samples of over 1600 MM cases and almost 3000 healthy 
controls from 7 European countries. For the majority of the 
cases we also have clinical data on known prognostic fac-
tors, therapy outcome and survival. We already performed 
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several association studies in the context of the IMMEnSE 
consortium. In particular, we found associations between 
MM risk and SNPs in the ABCB1 gene, which encodes for 
an effl  ux pump that has a key role in protecting cells from 
chemical damage, and with a SNP in the 8q24 region, which 
has been shown to harbor multiple loci of susceptibility to 
various cancers. Finally, we genotyped in the IMMEnSE cases 
and controls three MM risk SNPs from a recently published 
genome-wide association study (GWAS), and confi rmed the 
association of two of them. We will study additional SNPs 
from ongoing GWAS, as well as SNPs of key genes involved 
in the pathogenesis of MM. Additionally, we are measuring 
telomere length and genotyping SNPs of key telomere-related 
genes in MM cases and controls. Finally, we plan to study 
methylation status of key genes involved in MM etiology , 
and mitochondrial copy number. We will investigate the role 
of all these factors in relation to MM risk and prognosis. We 
continue to collect samples and data of MM cases and con-
trols, as well as of subjects with monoclonal gammopathy of 
undetermined signifi cance (MGUS).
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P-428
Characterization of Death <=6 Months of 
Enrollment for Newly Diagnosed Multiple 
Myeloma in the Connect MM US Registry
J. J. SHAH,1 H. R. TEREBELO,2 B. G. M. DURIE,3 
R. ABANOUR,4 C. GASPARETTO,5 J. MEHTA,6 
M. NARANG,7 S. THOMAS,8 K. TOOMEY,9 
C. L. PASHOS,10 A. S. SWERN,11 
K. A. SULLIVAN,11 T. K. STREET,11 S. SRINIVASAN,11 
A. NOURBAKHSH,11 J. W. HARDIN,12 R. M. RIFKIN13 
1MD Anderson Cancer Center, United States; 2Newland 
Medical Associates, United States; 3International Myeloma 
Foundation and Cedars-Sinai Comprehensive Cancer Center, 
United States; 4Indiana University Simon Cancer Center, 
United States; 5Duke University Medical Center, United States; 
6Northwestern University, United States; 7Maryland Oncology 
Hematology, United States; 8Illinois Cancer Center, United 

States; 9Steeplechase Cancer Center, United States; 10United 
BioSource Corporation, United States; 11Celgene Corporation, 
United States; 12University of South Carolina, United States; 
13US Oncology, United States

Connect MM is a prospective observational registry de-
signed to document real-world management and outcomes 
in newly diagnosed multiple myeloma (NDMM) patients 
(pts). Th e study was initiated in 2009 and enrolled 1,494 pts 
in 228 centers in the USA. Early death in pts with NDMM 
is becoming more of an issue, but little evidence currently 
exists about pt factors that may contribute to this. Th e char-
acteristics of pts who died <=6 mos of enrollment vs pts who 
survived >=6 mos were compared. Logistic regression analysis 
assessed the signifi cance of associations of pt’s characteris-
tics on likelihood of early death (odds ratio [OR] 95% CI). 
Of the 103 (7%) pts who died <=6 mos, 52% were male and 
83% Caucasian. Median age for pts who died <=6 mos was 72 
vs 66 yrs for pts surviving >=6 mos; ISS stage III classifi cation 
at baseline was 35% vs 22% of pts, respectively. Th e causes of 
death in pts who died <=6 mos were: multiple myeloma pro-
gression (39%), cardiac failure (13%), infection (7%), pneu-
monia (6%), renal failure (4%), sudden death (3%), other 
(15%), and unknown (13%). History of MGUS or smolder-
ing myeloma was similar between both pt groups (16% vs 
17%). Univariate and multivariate analyses on baseline char-
acteristics are shown in the table. Analysis of Connect MM 
registry provides real-world evidence of characteristics of pts 
with NDMM who die <=6 mos, and may lead to the identi-
fi cation of previously unidentifi ed prognostic factors. Further 
analyses are needed and planned.

533

001_260_本文.indd   241 13/03/04   17:39



Abstracts

S242 14th International Myeloma Workshop, April 3rd to 7th

P-429
Cereblon Protein Expression is a Predictor of 
Response to Lenalidomide in Multiple Myeloma
P. NERI,1 A. KLIMOWICZ,2 A. BELCH,3 M. DEAN,2 
J. SLABY,1 K. GRATTON,1 L. REN,1 J. JOHNSON,1 
P. DUGGAN,1 A. MANSOOR,4 D. STEWART,1 
N. BAHLIS1 
1Division of Hematology, University of Calgary, Canada; 
2Functional Tissue Imaging Unit, Translational labs, Tom Baker 
Cancer Centre, Calgary, AB, Canada; 3Oncology Department, 
Cross Cancer Institute, Edmonton, AB, Canada; 4Division of 
Hematopathology and Transfusion Medicine, University of 
Calgary, Calgary, AB, Canada

IMiDs cytotoxicity in myeloma cells is mediated through 
their binding to Cereblon (CRBN). In this study, we vali-
dated CRBN as biomarker of clinical response to Lenalido-
mide. At the mRNA level, using qRT-PCR (n=26, amplicon 
overlapping exons 8-9) or chip microarray analysis (n=32, 
Aff ymetrix probe 222533_at), low CRBN was signifi cantly 
associated with shorter PFS (p=0.008) and lack of response 
to Lenalidomide. At the protein level, using fl uorescence im-
munohistochemistry coupled with automated digital imag-
ing (HistoRx PM-2000) and analysis (AQUA software), we 
quantifi ed CRBN expression using a TMA constructed from 
marrow biopsies of MM patients (n=42) collected prior to 
initiating Lenalidomide. Staining for CRBN was performed 
with a polyclonal anti-CRBN antibody (HDA045910, Sig-
ma-Aldrich) and revalidated with a monoclonal antibody 
(CRBN-65, immunogen CRBN aa 65-76, provided by Dr 
R Chopra). CRBN protein expression (AQUA scores) ranged 
from -1.419 to 3.895 after Z standardization. PFS was signifi -
cantly shorter in CRBN-low (bottom quartile) versus CRBN-
high (top quartiles 1-3) (5.6 vs 19.7 mos, p=0.008). Similarly, 
OS was also reduced in CRBN-low patients (11.4 vs 30.4 
mos). In multivariate analysis including ISS and cytogenetics, 
CRBN was retained as an independent predictor of PFS (HR 
0.161; p=0.01) but not for OS. In contrast, no association 
between CRBN protein expression and survival was observed 
in an independent cohort (n=37) treated with bortezomib. In 
conclusion CRBN protein expression may guide the selection 
of MM patients who benefi t from IMiDs-based therapeutics.
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P-430
Quality of Life Improvements for Pomalidomide 
+ Low-Dose Dexamethasone (POM+LoDEX) in 
Relapsed and Refractory MM (RRMM)
J. SAN MIGUEL,1 K. C. WEISEL,2 P. MOREAU,3 
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1Hematology, Hospital Universitario de Salamanca, Spain; 
2Hematology & Oncology, Department of Medicine, University 
Hospital Tuebingen, Germany; 3Hematology, University 
Hospital Hotel-Dieu, France; 4Division of Hematology, Mayo 
Clinic, United States; 5Vancouver General Hospital, Canada; 
6Department of Hematology, University Hospital Leuven, 
Belgium; 7Centre Hospitalier Lyon Sud/Hospices Civils de 
Lyon, France; 8Universitatsklinikum Heidelberg, Germany; 
9Hematology, Centre Hospitalier de la Cote Basque, France; 
10Institut Catala d'Oncologia, HGTiP, Spain; 11Hospital 
Universitario La Princesa, Spain; 12Princess Margaret Hospital, 
Canada; 13Bologna University School of Medicine, Institute 
of Hematology and Medical Oncology, Italy; 14Hopital Saint 
Antoine, France; 15GUZ Moscow City Clinical Hospital 
S.P.Botkin, Russia; 16Hospital Universitario 12 de Octubre, 
Spain; 17Adelphi Values, United States; 18Celgene Corporation, 
United States; 19Alexandra Hospital, Greece

Background: RRMM pts who have exhausted novel agent 
therapy (LEN and BORT) have poor prognosis. In MM-003, 
POM+LoDEX (n=302) signifi cantly improved PFS and OS 
vs high-dose dexamethasone (HiDEX; n=153) in RRMM pts 
who failed LEN and BORT. Th is analysis assessed Quality of 
Life (QOL) changes in MM-003. 

Methods: To assess pt-reported outcome responsiveness 
between arms, Minimal Important Diff erences (MIDs) for 
3 clinically relevant EORTC QLQ-C30 domains (Global 
Health Status, Physical Functioning, and Fatigue) were cal-
culated as clinically meaningful change thresholds (1 standard 
error of measurement) from baseline through cycle 5. Kaplan-
Meier analyses of time to fi rst clinically meaningful worsening 
were performed using these 3 domains. 

Results: Pts receiving HiDEX demonstrated clinically 
meaningful worsening in Global Health Status and Physical 
Functioning scores by cycle 2 (P=.04) and cycle 3 (P=.02), 
respectively. Similarly, POM+LoDEX substantially extend-
ed the median time to meaningful worsening vs HiDEX 
for Global Health Status and Physical Functioning (Table); 
a lower proportion of pts receiving POM+LoDEX demon-
strated a clinical meaningful worsening in Fatigue scores vs 
HiDEX. Median time to meaningful worsening in Fatigue 
scores was also signifi cantly extended with POM+LoDEX vs 
HiDEX (Table). 

Conclusions: Th is analysis suggests that POM+LoDEX im-
proved QOL vs HiDEX. Specifi cally, POM+LoDEX resulted 
in lower proportions of pts experiencing clinically meaningful 
worsening and extended time to meaningful worsening for 
Global Health Status, Physical Functioning and Fatigue.
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Renal Impairment as Prognostic Marker in 
Myeloma Care. A Population Based Study 
Including 1538 Patients
K. UTTERVALL,1 J. LUND,1 J. LIWING,1 
E. HOLMBERG,2 J. ASCHAN,3 H. NAHI1 
1Department of Medicine, Huddinge, Karolinska Institutet, 
Sweden; 2Department of Oncology, Institute of Clinical 
Sciences, Sahlgrenska Academy at University of Gothenburg, 
Sweden; 3Janssen-Cilag AB, Sollentuna, Sweden

Background: Renal impairment (RI) is a relatively common 
feature of multiple myeloma (MM) and it has been shown 
in several studies that RI at the time of diagnosis correlates 
to inferior survival. Aim: To understand the impact of RI on 
survival in the era of novel agents. Th e primary endpoint of 
this retrospective study was overall survival (OS). Time to 
next treatment (TTNT) was the secondary endpoint. Meth-
ods: Th e study population included all patients diagnosed 
with MM since earliest January 2000 until latest June 2011 at 
14 Swedish sites. Th e estimatet glomerular fi ltration rate was 
calculated using the MDRD-formula and RI was defi ned as 
eGFR <60 mL/min/1.73 m2. Multivariate Cox model analy-
sis was made to adjust for age, hypercalcemia haemoglobin 
and albumin levels at time for MM-diagnose. Results: Th e 
study population consisted of 1538 patients. Patients with 
RI at diagnosis (n=680) had a signifi cantly worse median OS 
of 33 months 95% CI[28;36] compared to those without RI 
(n=858), with a median OS of 52 months 95% CI[48;56]; 
(p<0.001). HDT and novel treatment improved median OS 
in patients with RI (72 vs 26 months, HR 0.30 (0.22-0.41), 
p<0.001 and 60 vs 27 months HR 0.49 (0.37-0.65), p<0.001 
respectively). Th is diff erence was also signifi cant in the mul-
tivariate analysis. RI implied a shorter median TTNT after 
1st line (13 vs 20 months, p<0.001). HDT prolonged TTNT 
(30 vs 11 months, p<0.001). Conclusion: RI is still an im-
portant prognostic marker in MM. HDT and novel treament 
regimens can partly overcome the negative impact of RI with 
improved median OS.
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Immunoglobulin Same Isotype Immunoparesia: 
a New Biomarker in Patients with MGUS.
J. JIMENEZ,1 J. JIMENEZ JIMENEZ,1 
M. L. CAMPOS,2 N. B. DE CARVALHO,2 
C. HERNANDO DE LARRAMENDI1 
1Clinical Laboratory, Hospital universitario Severo Ochoa, 
Spain; 2The Binding Site, Barcelona. Spain

Th e IMWG has established guidelines for MGUS risk strat-
ifi cation based on the size and type of monoclonal protein 
(MP), and serum Free Light Chain ratio (rFLC). Nowadays 
the quantifi cation of specifi c immunoglobulin heavy/light 
chains pairs is possible, and this project aims to study specifi c 
heavy/light chains (HLC) alterations in MGUS patients. 137 
newly and previously diagnosed MGUS patients were stud-
ied by serum protein electrophoresis, immunofi xation, serum 
free light chains (Freelite) and specifi c heavy/light chains pairs 
(Hevylite, Binding Site). Systemic immunoparesis (SI) was 
defi ned as decreased levels of one or two of the non monoclo-
nal immunoglobulins (Ig), and Immunoparesis of the Same 
Ig Class (ISC) as decreased levels of the uninvolved HLC pair 
from the monoclonal Ig class. Th e correlation between M-
spike and monoclonal HLC pair was also established. Data 
is presented in table 1. In the IgG cases there was a trend 
towards higher rHLC alterations and stronger uHLC suppres-
sion with increasing MGUS risk of progression. SI is a marker 
of disease progression and is often seen in MGUS patients 
progressing towards MM or in patients progressing from a 
complete remission after treatment. In this population, ISC is 
more frequent than SI (52% vs 33,1%), suggesting a promis-
ing role for HLC in MGUS prognosis. Also, due to the SPE 
limitations for small MP and MP that migrate with other se-
rum proteins, the Hevylite specifi c quantifi cation may be a 
helpful tool for MP quantifi cation. More studies are needed 
to confi rm the Hevylite role on MGUS patients risk stratifi ca-
tion
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Extramedullary Spread of Multiple Myeloma 
Cells and Expression of Adhesion Molecules: a 
Study of 91 Autopsy Cases.
S. MINE,1,2 S. HAGIWARA,3 A. TAGASHIRA,1  
T. IGARI,1 A. MIWA2 
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Background: Th e extramedullary disease (EM) progression 
of myeloma was frequently observed in heavily treated patients 
and it is well known that adhesion molecules play a role in dis-
ease progression and drug resistance. Methods: We reviewed 
autopsy reports and medical records of 91 multiple myeloma 
cases between 1979 and 2012 in our institution. Th e sites of 
myeloma cell invasion were studied gross and microscopi-
cally. Factors associated with EM were statistically analyzed. 
NCAM, VCAM, ICAM, and CD138 immunostaining in the 
bone marrow was performed. Results: In 91 autopsy cases, 18 
patients were treated with novel agents. EM progression of 
myeloma cells was observed in 67 patients (73.6%). Frequent 
sites of EM were spleen, liver, kidney, lymph nodes, lung, 
pancreas, and gastro-intestinal tract. Th e incidence of EM was 
signifi cantly higher in patients treated with novel agents than 
in patients without novel agents (100% vs. 67.1%, p=0.005). 
Th e risk factors of EM were novel agents, longer duration of 
illness, and adverse cytogenetic abnormalities. In the cases 
with novel agents, the expression of NCAM was signifi cantly 
low (18.8% vs. 53.8%, p=0.048) compared to the cases with-
out novel agents. However, the expression of VCAM was sig-
nifi cantly higher in the cases with novel agents than the cases 
without novel agents (31.3% vs. 0%, p=0.0027). Conclusion: 
Multi-organ involvement of myeloma is not rare in autopsy 
cases of the disease. Exposure to novel agents may contribute 
to extramedullary spread of myeloma cells and altered expres-
sion of adhesion molecules.
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Prognostic Implication of Aberrant CD33 
Expression of Myeloma Plasma Cells
K. SUN-YOUNG,1 J. H. HA,2 J. Y. SUNG,3 H. LEE,4 
H. S. YOUN,4 S. LEE,4 H. J. KIM,4 H. S. EOM4 
1Laboratory Medicine, National Cancer Center, Korea; 
2Laboratory Medicine, National Cancer Center, Korea Republic 
of (South Korea); 3Department of Laboratory Medicine, Seoul 
National University Hospital; 4Hematologic-Oncology Clinic, 
National Cancer Center

Flow cytometry provides information on immunopheno-
types of plasma cells (PCs) in myeloma patients. Clinical sig-
nifi cance of the aberrant expressions has not been fully evalu-
ated. Th us, we analyzed antigen expression (CD19, CD20, 
CD28, CD33, CD38, CD45, CD56, CD117, and CD138) 
of plasma cells in total of 46 myeloma patients using multi-
color fl ow cytometry (MFC). Th e association of aberrant 

expression of CD33 or CD117 on myeloma cells with labo-
ratory and clinical parameters such as therapeutic response, 
disease progression, and survival was investigated. Th e me-
dian age of patients was 62 yrs (38-78) and treated by regi-
men including thalidomide plus dexamethasone, vincristine, 
doxorubicin-dexamethasone, and melphalan-prednisolone. 
Expression of CD33 and CD117 was observed in 8 (17.4%) 
and 4 (8.7%) patients, respectively. Th e antigen expression 
and laboratory parameters did not show signifi cant correla-
tion except marginal association of CD117 with decreased 
platelet count (p=0.098). For overall survival, CD33 expres-
sion showed signifi cant hazard ratio of 1.04 (p=0.013, 95% 
CI: 1.01-1.08), but not for progression free survival. MFC is 
an eff ective method to detect various antigens present in my-
eloma PCs, enabling diagnosis and prognostic determination. 
Th is study suggests association of myeloid expressions such 
as CD33 and CD117 with clinical outcomes or laboratory 
parameter, supporting the idea that immunophenotypic char-
acterization of myeloma PCs might be useful in evaluation 
and management of the disease.
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Advanced Presenting Features and Short 
Survival among Thai Patients with Multiple 
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W. NAWARAWONG,1 L. NORASETTHADA,2 
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1Department of Medicine, Chiang Mai University, Thailand; 
2Division of Hematology, Department of Medicine, Maharaj 
Nakorn Chiangmai, Chiangmai, Thailand; 3Division of 
Hematology, Department of Medicine, Ramathibodi Hospital, 
Bangkok, Thailand; 4Division of Hematology, Department of 
Medicine, Siriraj Hospital, Bangkok, Thailand; 5Division of 
Hematology, Department of Medicine, King Chulalongkorn 
Memorial Hospital, Bangkok, Thailand; 6Division of 
Hematology, Department of Medicine, Maharaj Nakorn 
Chiangmai, Chiangmai, Thailand. on behalf of the Thai 
Myeloma Working Group

BACKGROUND: Th ai myeloma patients seem to have 
more advanced disease. Our objective was to investigate the 
clinical features and outcomes of Th ai myeloma patients. 
METHODS: From 2002 to 2007, 1207 patients with newly 
diagnosed MM were enrolled from 25 centers RESULTS: 
Fifty two percent were male with a median age of 62 years 
(range, 20-96). Th e majority are under the universal cover-
age (UC; 60%) and government funding (29%).Types of 
M-protein were IgG (68%), IgA (19%) and light chain only 
(12%). Most of them were ISS stage II (30%) and III (56%). 
Th e clinical features included poor performance status(PS) 
(ECOG > 2; 53%), anemia (85%), renal impairment (39%), 
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multiple osteolytic lesions (68%) pathological fractures 
(33%) and hypercalcemia (46%). Th e fi rst-line regimens were 
melphalan-prednisolone (MP; 54%), VAD (29%), dexameth-
asone (10%) and novel agents based regimens (4%). Forty 
eight patients (4%) underwent ASCT. Th e median event free 
survival (EFS) and overall survival (OS) were 8 months (95% 
CI: 6.9-9.0 months) and 18 months (95% CI: 15.7-20.2) 
months), respectively. Median OS according to ISS stage I, II 
and III were 62, 29 and 17 months, respectively. Male gender, 
age over 65 years, poor PS, medical reimbursement from UC, 
anemia, thrombocytopenia, renal impairment, hypercalcemia, 
hypoalbuminemia and systemic infection were independently 
associated with poorer survival. CONCLUSIONS: Th ai pa-
tients with MM presented with more advanced disease. Th e 
improvement of public awareness and referral system in addi-
tion with novel agents therapy may improve their outcomes.
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The Incidence and Severity of Autonomic 
Neuropathy after Bortezomib Induction
T. KING,1,3 J. M. SPIES,2 D. E. JOSHUA1 
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NSW, Australia; 2Institute of Clinical Neurosciences, Royal 
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Background
Peripheral neuropathy (PN) is an important complication 

of multiple myeloma (MM). As a sub-type of PN, autonomic 
neuropathy (AN) can be diffi  cult to diagnose. Furthermore 
the presence and progression of AN in MM is not fully char-
acterised. 

Aims
To determine the presence of AN in patients with myeloma 

exposed to bortezomib induction followed by autologous 
stem cell transplant (autSCT). 

Methods
Patients given bortezomib based induction therapy for MM 

were invited to participate in a set of autonomic tests at a time 
point post auSCT and pre maintenance or 2nd line therapy. A 
single set of autonomic function studies were carried out, in-
cluding vagal and adrenergic cardiovascular refl ex testing and 
thermoregulatory sweat test. NCI CTCAE neuropathy scores, 
neuropathy disability score (NDS) and neuropathy symptom 
score (NSS) were also completed. 

Results
Seven out of 9 patients exhibited some autonomic dysfunc-

tion. Two patients showed cardiovagal, adrenergic and sudo-
motor failure characteristics of signifi cant AN. Four patients 
had distal sudomotor and mild cardiovagal or adrenergic fail-
ure indicative of early AN and one showed isolated mild ad-

renergic impairment which could indicate early AN but could 
also refl ect deconditioning. No patient has signifi cant clinical 
manifestations. 

Conclusions
Subclinical AN was present in 67% of patients exposed to 

bortezomib in this small sample. A further set of autonomic 
tests is being undertaken to help establish progression. Iden-
tifying the presence of autonomic neuropathies may help to 
appropriately direct future treatment choices. Th e current 
change in practice to weekly and subcutaneous administra-
tion of bortezomib may impact the incidence and severity of 
AN in this setting.
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A Program to Develop Improved Supportive 
Care Approaches for Those Affected by 
Myeloma
T KING,1,2 K WHITE1 
1Sydney Nursing School, Cancer Nursing Research Unit, 
University of Sydney; 2Institute of Haematology, Royal Prince 
Alfred Hospital

Background
Delivery of optimal supportive care is challenging on many 

levels for multiple myeloma (MM) management. To achieve 
substantive improvements, the prolonged survival associated 
with MM must be matched with attention to evidenced based 
eff ective supportive care measures. Th is paper outlines a pro-
gram of supportive care research and practice implantation 
meeting supportive care needs of patients and family mem-
bers attending a Haematology Unit in Sydney, Australia. 

Supportive Care Research Program
A series of strategic projects on informing and improving 

the practice and delivery of supportive care for individuals 
with MM has been implemented under 3 broad areas: 

a) Supportive care research: Studies series include examina-
tion of the impact of MM treatments on day-to-day life of 
individuals and their families, information needs of individu-
als and families, managing specifi c toxicities such as steroids 
and neuropathy. Findings have been used to guide consumer 
education programs and printed resources. 

b) Consumer/carer education: A series of patient and family 
education seminars are held drawing on information and sup-
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portive care needs identifi ed above. Focus is on skill develop-
ment and self-care strategies. Evaluation of programs identi-
fi ed improved knowledge and decision-making. 

c) Timely implementation: Drawing on MDT meetings, 
fi ndings are translated into patient care delivery and educa-
tion of the health care team. Over the course of this program, 
clinical practice in relation to information giving, patient edu-
cation has changed signifi cantly.

Conclusions and future directions
A strategic approach to identifying specifi c supportive care 

needs of those aff ected by myeloma allows for a more targeted 
approach to meeting those needs. Future research will build 
upon outcomes to date with current research investigating 
communication aids, and developing strategies to reduce side 
eff ects related to MM treatments. 
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Section F: Other Plasma Cell 
Dyscrasias

P-439
Plasma Cell Neoplasm as PTLDs after Renal 
Transplantation (RT): In 1845 RT Patients during 
40 Year in a Single Institute
T. AOKI,1 Y. HARADA,1 E. MATSUBARA,1 
T. MORISHITA,1 T. SUZUKI,1 M. KASAI,1 
M. TSUJITA,2 N. GOTO,2 A. KATAYAMA,3 
Y. WATARAI,2 K. UCHIDA,4 M. ITO,5 H. SAZI,6 
T. TSUZUKI,7 T. UCHIDA,1 M. OGURA1 
1Hematology and Oncology, Nagoya Daini Red Cross 
Hospital, Japan; 2Department of Transplant surgery, Nagoya 
Daini Red Cross Hospital, Japan; 3Department of Transplant 
surgery, Masuko Memorial Hospital, Japan; 4Department of 
Organ Transplant surgery, Aichi Medical University, Japan; 
5Department of Pathology, Nagoya Daiichi Red Cross Hospital, 
Japan; 6HLA Laboratory, Japan; 7Department of Pathology 
Nagoya Daini Red Cross Hospital, Japan

Background: Multiple myeloma (MM) developed as post 
transplantation lymphoproliferative disorder (PTLD) af-
ter renal transplantation (RT) is very rare, and there is no 
standard therapeutic strategy. We report here two cases with 
plasma cell neoplasm developed as PTLD in 1485 patients 
who received RT during 40 years. Patients and Method: From 
January 1972 to December 2011, a total of 1485 patients 
who received RT in Nagoya Daini Red Cross hospital were 
retrospectively investigated about plasma cell neoplasm as 
PTLD. Results: A total of 14 (0.9%) out of 1485 recipients 
developed PTLDs, and only 2 (0.1%) recipients had plasma 
cell neoplasm; a 60-yr male patient (pt) with solitary plasma-
cytoma (SPC) (Pt-1), and a 35-yr male pt with IgG-k MM 
with del(17p) from recipient origin (Pt-2). Time from RT to 
onset of SPC and MM were 180 months and 69 months, re-
spectively. EBV and HCV were negative in both pts. Pt1 has 
been in CR for more than 2 years after several chemotherapies 
(VAD, MP and VP16) without discontinuation of tacrolimus 
and prednisolone (PSL) to prevent rejection. After primary 
refractory to bortezomib, Pt-2 was received CTD therapy, 
then successfully treated with ASCT followed by RIC allo-
BMT in tandem from HLA 7/8 matched unrelated male do-
nor, and achieved CR. Th e transplanted kidney from his sister 
remains functional with 5mg PSL to prevent rejection. Th us, 
triple chimerism from the recipient, BM donor and kidney 
donor are successfully coexists without any rejection in Pt-2. 
Conclusion: MM as PTLDs could be manageable with same 
treatment strategy as ordinary MM
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P-440
Bortezomib in Light Chain Deposition Disease 
Provides Rapid Hematological Response with 
Delayed Organ Improvement
J. MINARIK,1 T. TICHY,2 J. BACOVSKY,3 T. PIKA,3 
D. ADAMOVA,4 J. ZADRAZIL,3 V. SCUDLA3 
1Department of Internal Medicine III, University Hospital 
Olomouc, Czech; 2Department of Clinical and Molecular 
Pathology, University Hospital Olomouc, Czech republic; 
3Department of Internal Medicine III, University Hospital 
Olomouc, Czech Republic; 4Hematology and Transfusiology 
Clinics, Salesian Hospital Opava, Czech republic

Light chain deposition disease <LCDD> is a rare plasma 
cell dyscrasia characterized by the deposition of immunoglob-
ulin light chains in kidneys and other parenchymal organs, 
leading to the loss of organ function which accounts for the 
poor prognosis. Unlike in multiple myeloma the treatment of 
LCDD with conventional therapeutic regimens is less eff ec-
tive, and with substantial toxicity. High dose chemotherapy 
with support of autologous stem cell transplant <ASCT> 
leads to an improvement of the overall response rate, however, 
with the persistence of renal impairment. Only a few papers 
reported on the use of novel drugs. We present a series of 
four patients with LCDD with kidney involvement treated in 
induction using bortezomib based regimens. All the patients 
had rapid hematological response reaching at least very good 
partial remission within three cycles of the treatment, and two 
patients underwent subsequent ASCT. Th e levels of serum 
creatinine as well as other parameters <hemoglobin, protein-
uria, proBNP> improved over time even after they quit the 
treatment. One patient died of an unrelated condition, and 
the other three are in remission with median follow up of 
30 months. Main toxicity was grade 3 peripheral neuropathy, 
which occured in all patients with standard bortezomib dos-
ing but not in one with weekly administration. We conclude 
that bortezomib based induction treatment produces a rapid 
and deep hematological response with delayed organ response 
and predictable toxicity, and should be together with ASCT a 
treatment of choice for LCDD patients.

545

P-441
Progression in Smoldering Myeloma is 
Independently Determined by High-risk 
Chromosomal Abnormalities and Tumor-load
K. NEBEN,1 A. JAUCH,2 T. HIELSCHER,3 
J. HILLENGASS,1 N. LEHNERS,1 A. SECKINGER,4 
M. GRANZOW,2 M. S. RAAB,1 A. D. HO,1 
H. GOLDSCHMIDT,4 D. HOSE4 

1Department of Internal Medicine V, University of Heidelberg, 
Germany; 2University of Heidelberg, Institute of Human 
Genetics, Heidelberg, Germany; 3German Cancer Research 
Center, Department of Biostatistics, Heidelberg, Germany; 
4Department of Internal Medicine V and National Centre for 
Tumor Diseases, Heidelberg, Germany

Purpose: Smoldering (asymptomatic) multiple myeloma 
(SMM) is an asymptomatic plasma-cell proliferative disor-
der associated with a high risk of progression to symptomatic 
multiple myeloma or amyloidosis. Th e aim of the presented 
study was to analyze chromosomal aberrations in terms of fre-
quency and impact on time to progression (TTP) in patients 
with SMM on the background of clinical prognostic fac-
tors. Patients and Methods: Th e chromosomal abnormalities 
1q21, 5p15/5q35, 9q34, 13q14.3, 15q22, 17p13, t(11;14)
(q13;q32), and t(4;14)(p16.3;q32) were assessed in CD138-
purifi ed myeloma cells by interphase fl uorescence in situ hy-
bridization alongside clinical parameters in a consecutive se-
ries of 248 SMM patients. Results: Del(17p13), t(4;14), and 
+1q21, present in 6.1%, 8.9% and 29.8% of patients, sig-
nifi cantly confer adverse prognosis with a 3-year TTP rate of 
56% vs. 30%, 55% vs. 28%, and 43% vs. 27%, respectively. 
Tumor load, surrogated by the percentage of either total or 
malignant bone marrow plasma cells, or serum monoclonal 
protein, signifi cantly confer adverse prognosis with a 3-year 
TTP rate of 41% vs. 24%, 67% vs. 23%, and 47% vs. 16%, 
respectively. Presence of any of the named aberrations is prog-
nostic independent of tumor load and clinical prognostic fac-
tors. Conclusions: Our study for the fi rst time shows that the 
aberrations del(17p13), t(4;14), and +1q21 are adverse prog-
nostic factors in SMM, as they are in symptomatic myeloma; 
independent of tumor mass. Th eir prognostic value is thus 
not a priori treatment dependent, but an intrinsic property 
of myeloma cells.

546

001_260_本文.indd   247 13/03/04   17:39



Abstracts

S248 14th International Myeloma Workshop, April 3rd to 7th

P-442
Lenalidomide and Dexamethasone Therapy 
without Autologous Stem Cell Transplant 
(ASCT) in a Patient with POEMS Syndrome
B. F. CHU,1 M. SELL,1 J. TUCKER,1 
C. C. HOFMEISTER,1 P. FLAVIA,1 D. M. BENSON,1

Y. A. EFEBERA1 
1Department of Internal Medicine, Division of Hematology, Ohio 
State University Wexner Medical Center, United States

Introduction: POEMS syndrome is a rare plasma cell dis-
order consisting of polyneuropathy, organomegaly, endocri-
nopathy, monoclonal gammopathy and skin changes. Here 
we describe a patient with POEMS syndrome and associated 
Castleman’s disease who had dramatic clinical improve-
ment to lenalidomide and dexamethasone. Case: 55 year old 
man presented in September 2010 with progressive motor 
polyneuropathy, hypothyroidism, hypogonadism, nail pit-
ting, dysphagia and respiratory failure requiring intubation. 
Diagnosis of POEMS syndrome was made after biopsy of the 
retroperitoneal lymph node showing Castleman’s lymph-
adenopathy, as well as elevated IgG lambda predominant 
plasma cells (Table 1). He was started on lenalidomide 25 mg 
days 1-21 every 28 days and dexamethasone 40mg weekly in 
combination with aggressive physical therapy. His motor and 
respiratory function improved dramatically and he resumed 
most ADLS after one year (Figure 1). Laboratory data also re-
vealed resolution of abdominal lymphadenopathy and mono-
clonal gammopathy. He was evaluated for ASCT but failed 
mobilization. He is currently on lenalidomide maintenance 
5 mg daily after 12 months of combination therapy. Conclu-
sion: Th e standard treatment for POEMS syndrome is high-
dose chemotherapy with ASCT, however, poor performance 
status often precludes aggressive therapy. Th is is the fi rst re-
port of long term use of lenalidomide and dexamethasone in 
a patient with POEMS with remarkable improvement and 
no sign of progression 24 months after initiating therapy. Th e 
patient continues to tolerate therapy.

P-443
Treatment Outcomes of 299 Elderly (>75 Years) 
Patients with Systemic AL Amyloidosis
S. SACHCHITHANANTHAM,1 S. A. MAHMOOD,2 
J. H. PINNEY,2 J. D. GILLMORE,2 
H. J. LACHMANN,2 T. LANE,2 D. FOARD,2 
L. RANNIGAN,2 P. N. HAWKINS,2 
A. D. WECHALEKAR2 
1National Amyloidosis Centre, Universoty College London, 
United Kingdom; 2National Amyloidosis Centre, Universoty 
College London, United Kingdom

Incidence of AL amyloidosis is thought to increase with age 
mirroring monoclonal gammopathy but little has been re-
ported on AL amyloidosis in the elderly. We report outcomes 
on all the patients over the age of 75 years with systemic AL 
amyloidosis assessed at the UK National Amyloidosis centre 
between 2005 and 2012. 299 patients (57% male) with me-
dian age of 78.5 yrs (range 75-94.3yrs) were reviewed. Th e 
median ECOG score was 1 (ECOG >2 in 15%), median in-
volved free light chain (FLC) was 178.5 mg/L and 73% had 
lambda light chain excess. Median number of organs involved 
were 2 (range 1-7) with renal and cardiac involvement in 
77% and 50% respectively. 68% of the patients were treated 
with chemotherapy and 32% opted not to receive any che-
motherapy. 33% of patients completed full planned course 
of treatment and 60% had signifi cant toxicity. On an inten-
tion to treat basis, 48% had a haematological response (48% 
of assessable patients) with VGPR or better in 26%. Median 
overall survival (OS) was 19 months and OS at 1, 2 and 4 
years were 58%, 44% and 29% respectively. Cardiac involve-
ment, ECOG >2, NYHA >2 and involvement of >2 organ 
resulted in a poorer outcome. Th e OS for untreated group was 
6.0 months and in the treated group was 29 months. Th e me-
dian OS for patients achieving a VGPR or better, PR or NR 
was 56, 21 and 19 months respectively. Achieving an excellent 
clonal response can translate into improved survival in elderly 
patients with AL amyloidosis but treatment decision in this 
vulnerable age group should be individually tailored.
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P-444
Clinical Signi  cance of CD56 in Multiple 
Myeloma and AL Amyloidosis
K. MIYAZAKI,1 Y. ABE,1 R. SEKINE,1 Y. NAKAGAWA,1 
N. TSUKADA,1 K. SUZUKI1 
1Department of Hematology, Japanese Red Cross Medical 
Center, Japan

Aim: CD56 is frequently expressed by malignant plasma cells 
of patients with multiple myeloma (MM) or AL amyloidosis 
(ALA). Th e aim of this study was to examine CD56 expression 
in patients with MM or ALA and the clinical characteristics of 
CD56 expression. Methods: Th is study included 215 MM pa-
tients and 101 ALA patients who underwent bone marrow ex-
amination during the period from May 2006 to December 2012. 
Th e bone marrow samples were analyzed using a fl ow cytometer. 
Various clinical data were evaluated by comparison with regard to 
the expression or non-expression of CD56. Results: Among the 
316 patients CD56 expression rate is signifi cantly higher in MM 
patients than ALA patients (p < 0.0001). Among 215 MM pa-
tients, 152 patients (70.7%) showed CD19-/CD56+ clonal plas-
ma cells and 44 patients (20.5%) showed CD19-/CD56- clonal 
plasma cells. Among the 101 ALA patients, 38 patients (37.6%) 
showed CD19-/CD56+ clonal plasma cells and 37 patients 
(36.6%) showed CD19-/CD56- clonal plasma cells. CD19-/
CD56+ MM patients presented higher serum total protein (p 
= 0.00045) and serum calcium levels (p = 0.053), lower CD20 
expression rates (p = 0.0044) than CD19-/CD56- multiple my-
eloma patients. CD19-/CD56+ ALA patients did not present 
these signifi cances. Conclusion: CD56 expression rate seems to 
be diff erent in monoclonal plasma cells obtained from MM and 
ALA patients. Th is study suggests that M protein secretions are 
promoted in CD56+ MM patients. No clinical signifi cance was 
suggested for CD56+ ALA patients.

P-445
Laryngo-tracheobronchial Amyloidosis. A 30 
Year Institutional Experience
A. S. MAHMOOD,1 S. MAHMOOD,2 
S. SACHCHITHANANTHAM,3 C. VENNER,3 
T. LANE,3 L. RANNIGAN,3 D. FOARD,3 J. PINNEY,3 
H. LACHMANN,3 J. GILLMORE,3 P. HAWKINS,3 
A. WECHALEKAR3 
1National Amyloidosis Centre, University College London 
Medical School, Royal Free Hospital Campus, United 
Kingdom; 2National Amyloidosis Centre, University College 
London Medical School, Royal Free Hospital Campus, London, 
United Kingdom; 3National Amyloidosis Centre, University 
College London Medical School, Royal Free Hospital Campus, 
United Kingdom

Localised AL amyloidosis is rare. Laryngo-tracheobronchial 
Amyloidosis(LTBA) occurs due progressive local formation 
and deposition of AL amyloid fi brils within the endolumi-
nal region of this tract. We report clinical outcomes of 97 
patients with LBTA seen at the UK National Amyloidosis 
Centre over the last 32 years, accounting for 15% of 634 
patients with localised AL(63 laryngeal and 34 lower air-
way involvement) between 1980-2011. Th e median age was 
55.3 years(range 13-80), 58% female, median symptom 
duration was 9 months(range 0.25-96). Th e main present-
ing symptoms were dysphonia (51%), haemoptysis(16%) 
and dyspnoea(12%). 8% patients had disabling or progres-
sive symptoms aff ecting quality of life. One hypothesis is 
based upon an immune dysregulation following a recurrent 
or prolonged antigen challenge. Smoking history was pres-
ent in 75% of the tracheobronchial group and only 29% of 
the laryngeal group. In this cohort, the 2 and 5 year OS was 
96% and 94% respectively(Figure1). Th erapeutic options are 
not well defi ned and primarily directed locally to the lesion, 
in our cohort involving surgical resection(20%), laser ther-
apy(37%), inhaled steroids or nebulisers(4%). 25% needed 
repeated treatments. Local radiotherapy was used in (6%) in 
refractory cases with improvement in symptoms. Th e overall 
survival of LBTA is excellent and markedly diff erent from sys-
temic AL amyloidosis but is often a late diagnosis. Treatment 
strategies are challenging due to the recurrence of the lesions. 
Radiotherapy appears to be associated with improvement in 
symptoms in refractory cases.
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P-446
Ten Years Favorable Effect of Autologous 
Transplantation with POEMS Syndrome 
Developed from Solitary Plasmacytoma
M. SHINDO,1 K. SATO,2 K. IKUTA,1 Y. TOKI,1 
M. HATAYAMA,1 M. YAMAMOTO,2 S. ITO,1 
J. INAMURA,1 Y. TORIMOTO,3 Y. KOHGO1 
1Division of Gastroenterology and Hematology/Oncology, 
Department of Medicine, Asahikawa Medical University, 
Japan; 2Asahikawa Kosei Hospital, Japan; 3Oncology Center, 
Asahikawa Medical University Hospital, Japan

A 44-year-old male was admitted for left-arm numbness. 
CT showed a spinal cord with an adjacent thoracic vertebral 
osteosclerotic lesion. Th e histopathology of the tumor showed 
diff use proliferation of atypical plasma cells with expressed 
vascular endothelial growth factor (VEGF). Th ough serum 
VEGF (sVEGF) level was elevated, a diagnosis of solitary 
plasmacytoma with an osteosclerotic lesion was made as the 
patient presented no polyneuropathy, organomegaly, endo-
crinopathy, or skin changes Th e patients experienced muscle 
weakness of the lower limbs and skin pigmentation/heman-
gioma one year after irradiation of the osteosclerotic lesion. 
Laboratory tests revealed hypothyroidism, hyperglycemia, se-
rum monoclonal gammopathy, further elevation of sVEGF, 
and increased atypical bone marrow plasma cells. CT imaging 
showed splenomegaly, and a nerve conduction test revealed 
demyelinating motor peripheral neuropathy. Th e patient was 
therefore diagnosed with POEMS syndrome. Plasmacytoma 
is very rare as an initial manifestation of POEMS syndromes. 
He received tandem high-dose melphalan followed by au-
tologous stem-cell transplantation. Although he continued 
to show demyelinating sensory peripheral neuropathy and 
endocrinopathy (hypothyroidism) ten years after transplanta-
tion, the serum IgG remains normal level and M protein was 
not detected by immunofi xation, and he has since been able 

return to normal life. Patients presenting with plasmacytoma 
with an osteosclerotic lesion should be carefully observed and 
evaluated for the expression of sVEGF and development of 
POEMS syndrome.
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P-447
High Dose Melphalan and Autologous Stem Cell 
Transplantation for Systemic AL Amyloidosis
N. TSUKADA,1 K. MIYAZAKI,1 Y. ABE,1 R. SEKINE,1 
Y. NAKAGAWA,1 K. SUZUKI1 
1Division of Hematology, Japanese Red Cross Medical Center, 
Japan

We report 36 patients who received high dose melphalan 
and autologous stem cell transplantation for systemic AL 
amyloidosis. Between Sep. 2006 and Nov. 2012, 36 patients 
with AL amyloidosis were transplanted at Japanese Red Cross 
Medical Center. Characteristics of patients were shown as fol-
lows: median age; 54 (range 39-70), M/F=15/21, major organ 
involvement; heart 13, kidney 20, others 3 (liver 1, trachea 
1, peripheral nerve 1), median melphalan dose 129 (range 
50-200) mg/m2, median infused CD34+ cells; 2.69 (range 
1.17-11.26) x 106/kg. Out of 36 patients, 29 are alive after 
median follow up of 20.6 (range 2-71) months and two and 
four years estimated overall survival were 84.6% and 66.6%, 
respectively. Four patients died of heart failure and other three 
patients died of either gastrointestinal bleeding, bacteremia, 
or malignancy. Four year estimated survival of patients with 
cardiac involvement is 46.2% and is signifi cantly lower as 
compared with that with others (92.9%). Serum albumin 
increased (average 21%) in patients survived more than 12 
months after ASCT. Serum free light chain (FLC) was mea-
sured before and after ASCT in 7 patients, and of those, FLC 
rapidly decreased after ASCT in 5 patients. Patients without 
cardiac involvement showed satisfactory survival with im-
provement of clinical symptom and serum albumin. Careful 
patient selection and experienced management are important 
especially for patients with cardiac involvement. Serum FLC 
may be useful for evaluating eff ectiveness of ASCT and also 
for early detection of relapse.
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P-448
Validity and Completeness of the Monoclonal 
Gammopathy of Undetermined Signi  cance 
(MGUS) Registration
H. GREGERSEN,1 C. BRENNER LARSEN,1 
A. HAGLUND,1 R. MORTENSEN,2 
N. FROST ANDERSEN,3 M. NOERGAARD2 
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1Hematology, Aalborg University Hospital, Denmark; 2Clinical 
Epidemiology, Aarhus University Hospital, 8200 Aarhus N, 
Denmark; 3Hematology, Aarhus University Hospital, 8000 
Aarhus, Denmark

Objective: To estimate validity and completeness of the 
monoclonal gammopathy of undetermined signifi cance 
(MGUS) diagnosis coding in the Danish National Patient 
Registry (DNPR). Patients and Methods. We reviewed the 
medical records of 327 patients registered with MGUS in the 
North and Central Jutland Regions in Denmark. Th e positive 
predictive value (PPV) of the MGUS diagnosis was computed 
based on this sample. We also estimated the completeness of 
DNPR by linking data from a previously validated MGUS 
cohort of 791 patients in the North Jutland Region. Results. 
Th e diagnosis of MGUS was confi rmed in 231 patients and 
assessed as probable in additional 38 patients corresponding 
to a PPV of 82.3% (95% confi dence interval (CI): 78.1% 
- 86.4%). By contrast 58 (17.7%) of the patients did defi ni-
tively not meet the diagnostic criteria for MGUS. When we 
excluded patients with a diagnosis of malignant monoclonal 
gammopathy recorded prior to or within the fi rst year after 
registration of MGUS in the DNPR the PPV increased to 
88.3% (95% CI: 84.5% - 92.1%). DNPR only registered a 
diagnosis of MGUS in 133 of the 791 MGUS patients previ-
ously diagnosed corresponding to a completeness of 16.8% 
(95% CI: 14.1% -19.6%). Conclusion. Th e PPV of the di-
agnosis coding for MGUS in the DNPR is high. It can be 
further improved by a simple data restriction which makes 
it a suitable tool for epidemiological studies of hospitalized 
MGUS patients. However, the completeness of the registry is 
very low which suggests that MGUS patients registered in the 
hospital system are likely to be highly selected.
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P-449
Autologous Stem Cell Transplantation in 
POEMS Syndrome: the Spanish Experience
M. T. CIBEIRA,1 M. ROVIRA,1 R. GARCIA-SANZ,2 
J. J. LAHUERTA,3 L. ESCODA,4 J. DE LA RUBIA,5 
R. DE LA CAMARA,6 J. MONTSERRAT,7 
J. PETIT,8 M. CUESTA,9 F. FERNANDEZ-AVILES,1 
E. CARRERAS,1 J. BLADE1 
1Department of Hematology, Hospital Clinic of Barcelona, 
Spain; 2Department of Hematology, Hospital Clinico 
Universitario de Salamanca, Spain; 3Department of 
Hematology, Hospital 12 de Octubre, Madrid, Spain; 
4Department of Hematology, Hospital Joan XXIII de Tarragona, 
Spain; 5Department of Hematology, Hospital la Fe, Valencia, 
Spain; 6Department of Hematology, Hospital la Princesa, 
Madrid, Spain; 7Department of Hematology, Hospital Virgen 
de Arrixaca, Murcia, Spain; 8Department of Hematology, ICO 

Hospitalet de Llobregat, Spain; 9Department of Hematology, 
Hospital Carlos Haya, Malaga, Spain

POEMS syndrome results from a clonal plasma cell prolif-
eration producing a small monoclonal protein usually of λ 
type. Progressive peripheral neuropathy is its major clinical 
feature. Th erapy may consist in radiation for single osteoscle-
rotic lesions or autologous transplant (ASCT) in patients with 
disseminated disease. Between 1999 and 2009, 19 patients 
with POEMS syndrome received an ASCT (melphalan-200 
in 16 and mel-140 in 3) at 9 Spanish institutions. All pa-
tients presented an M protein (16 IgA-λ; 3 IgG-λ) and 18 
peripheral neuropathy. Other clinical features included osteo-
sclerotic lesions (12 patients), organomegaly (16), endocri-
nopathy (7), skin lesions (18), extravascular volume overload 
(14), papilledema (6), pulmonary hypertension (4), portal hy-
pertension (2), Castleman´s disease (3), thrombocytosis (12) 
and polycythemia (2). Median number of prior therapies was 
2 and median time from diagnosis to ASCT was 8 months. 
Morbidity consisted in a delayed hematopoietic recovery in 2 
patients (one needing a back-up infusion) and engraftment 
syndrome in 5. No transplant-related-mortality was observed. 
After a median follow-up of 45 months, one patient has died 
of progression 90 months post-ASCT. Among 16 evaluable 
patients for response: 8 obtained a complete hematologic 
response (CR), 7 a near-CR and one disease progression. 
All patients experienced a signifi cant organic improvement 
(including pulmonary and portal hypertension) arount 4-6 
months post-ASCT. In conclusion, ASCT proved to be highly 
eff ective for patients with disseminated POEMS syndrome in 
our series.
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P-450
Long Term Follow up of Primary Therapy with 
Bortezomib and Dexamethasone for Patients 
with AL Amyloidosis
E. KASTRITIS,1 M. ROUSSOU,1 
M. GAVRIATOPOULOU,1 C. PAMBOUCAS,1 
S. TOUMANIDIS,1 A. GOUGOUTSI,1 N. KANELIAS,1 
E. ELEUTHERAKIS-PAPAIAKOVOU,1 A. DALIANIS,1 
E. TERPOS,1 M. A. DIMOPOULOS1 
1Department of Clinical Therapeutics, University of Athens 
School of Medicine, Greece

Bortezomib has signifi cant activity in AL amyloidosis and 
is increasingly used even as fi rst line therapy. However, there 
are no data from phase III studies for the use of this agent as 
a frontline therapy. We analyzed 25 consecutive patients who 
received fi rst line therapy with bortezomib plus dexametha-
sone (BD) for AL amyloidosis and who started therapy at least 
2 years before current analysis. Median age was 70 years, 52% 
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were males, 60% had renal and 84% cardiac involvement, 
while per cardiac biomarkers 20%, 52% and 28% were stage 
1, 2 and 3 respectively. On intent to treat, 80% achieved a 
hematologic response and 36% a hemCR while 48% achieved 
a response in at least one aff ected organ. Median follow up for 
patients still alive is 5.5 years. Median time to any progression 
(hematologic or organ progression or death) was 9 months, 
while 8 (32%) remain progression free after a median of 58 
months (range 40-81), including 3 (12.5%) who received 
consolidation with high dose melphalan. Among patients 
who survived at least 12 months, hematologic progression 
occurred in 29%. Median survival is 32 months while 1,2, 
3 and 5-year survival is 56%, 56%, 52% and 44% respec-
tively indicating a two-phase survival curve, the initial steep 
part of which is aff ected by the fatal complications of cardiac 
amyloid. In conclusion, fi rst line therapy with BD induces 
high rates of hematologic response, including hemCRs in a 
signifi cant proportion of patients; importantly, responses may 
be long lasting, even without consolidation with alkylators.
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P-451
Reappraisal of Multicentric Castleman's 
Disease: Proposal of a Novel Japanese Variant 
of TAFRO Syndrome.
Y. MASAKI,1 H. KAWABATA,3 K. TAKAI,4 
M. KOJIMA,5 N. IWAKI,6 Y. SATO,6 N. NAKAMURA,7 
S. AOKI,8 S. NAKAMURA,9 T. KINOSHITA10 
1Hematology and Immunology, Medicine, Kanazawa Medical 
University, Ishikawa, Japan; 2Department of Hematology and 
Oncology, Graduate School of Medicine, Kyoto University, 
Japan; 3Division of Hematology, Niigata City General Hospital, 
Niigata, Japan; 4Department of Anatomic and Diagnostic 
Pathology, Dokkyo University School of Medicine, Mibu, 
Japan; 5Department of Pathology, Okayama University 
Graduate School of Medicine, Dentistry and Pharmaceutical 
Science, Okayama, Japan; 6Department of Pathology, Tokai 

University School of Medicine, Isehara, Japan; 7Clinical 
Oncology Division, Faculty of Pharmaceutical Sciences, 
Niigata University of Pharmacy and Applied Life Sciences, 
Niigata, Japan; 8Department of Pathology and Biological 
Response, Nagoya University Graduate School of Medicine, 
Nagoya, Japan; 9Department of Hematology and Cell Therapy, 
Aichi Cancer Center Hospital, Nagoya, Japan

Background: Multicentric Castleman’s disease (MCD) 
is a polyclonal lymphoproliferative disorder that manifests 
as marked hypergammaglobulinemia and severe infl amma-
tion. Recently, Kojima and Takai shed the light on a unique 
clinicopathologic aspect of Japanese patients with MCD, 
characterised by thrombocytopenia, anasarca, fever, reticulin 
fi brosis/renal dysfunction, and organomegaly, leading to the 
proposal of TAFRO syndrome (Castleman-Kojima disease). 
Design: To better defi ne this novel syndrome, hematologists 
and pathologists analyzed clinicopathologic data on 15 pa-
tients. Results: Th e patients enrolled in this study were signifi -
cantly accompanied by a combination of thrombocytopenia, 
ascites, pleural eff usions, anemia, fever, myelofi brosis, renal 
dysfunction, and organomegaly. Multiple lymphadenopathy 
was generally of mild degree, less than 1.5 cm in a diameter, 
and consistently featured by the histopathology of mixed or 
less hyaline vascular type Castleman’s disease. Autoantibodies 
were often detected, however, this disease did not fulfi ll the 
diagnostic criteria for the well-known autoimmune diseases 
including SLE. Furthermore, glucocorticoid, immunosup-
pressive therapy, or tocilizumab may be eff ective as treatment 
for patients with this condition, but some had a deteriorated 
clinical course despite the treatment. Conclusion: Cases of 
TAFRO syndrome are still rare. Th erefore, it is necessary to 
conduct multicenter clinical surveys to reach a consensus re-
garding diagnostic criteria, therapeutic strategy, and patho-
physiological etiology for this syndrome.
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P-452
Autologous Stem Cell Transplantation in 
Six Newly Diagnosed Patients with POEMS 
Syndrome.
S. KOYAMA,1 J. TAGUCHI,1 M. ITABASHI,1 Y. ISHII,2 
Y. HATTORI,2 K. MIYASHITA,2 E. OGUSA,3 
S. MATSUURA,4 H. FUJITA,4 H. KOHARAZAWA,5 
E. YAMAZAKI,2 N. TOMITA,2 Y. ISHIGATSUBO2 
1Department of Hematology, Shizuoka Red Cross Hospital, 
Japan; 2Department of Internal Medicine and Clinical 
Immunology, Yokohama City University Graduate School of 
Medicine, Yokohama, Japan; 3Department of Hematology, 
Kanagawa Cancer Center, Yokohama, Japan; 4Department of 
Hematology, Saiseikai Yokohama Nanbu Hospital, Yokohama, 
Japan; 5Department of Hematology, Yamato Municipal 
Hospital, Yamato, Japan
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POEMS syndrome is a rare clonal plasma cell disease. 
Autologous stem cell transplantation (ASCT) has become a 
favored therapy, but relapses have been reported. We retro-
spectively analyzed six patients with POEMS who had under-
gone ASCT between 2004 and 2012. Th e study included 4 
males and 2 females, the median age at transplantation was 50 
years (range 33-60 years). High-dose therapy was the fi rst-line 
treatment in 5 patients (high dose dexamethasone (DEX) in 
3, lenalidomide/DEX in 1, bortezomib/DEX in 1), while one 
patient did not have prior therapy before ASCT. Th e median 
time to ASCT from the time of fi rst symptoms and diagno-
sis of POEMS were 10 and 4 months (range, 3-24 and 6-27 
months). All patients were treated with melphalan 200mg/
m2 as the conditioning chemotherapy. A periengraftment 
syndrome was recognized in 1 patient. All 6 patients got im-
provement of clinical feature and VEGF level, 3 patients had 
normalized VEGF after ASCT. Th ere was one patient with 
negative immunofi xation on the serum. Th e median dura-
tion of follow-up from the time of the ASCT was 44 months 
(range, 2-102 months). Two patients had progressed in 25 
and 38 months after their ASCT with clinical symptoms. 
VEGF level were increased associated with clinical symptoms 
in one relapsed patient, but not in the other patient. Th ese 
two relapsed patients could be salvaged with immunomodu-
latory drugs (IMiDs). Th ough peripheral neuropathy is an 
important dose-limiting toxicity, IMiDs were eff ective for 
POEMS relapsed after ASCT.
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P-453
Sensitive Assay Using Monoclonal Antibodies 
for the Simultaneous Measurement of Kappa 
and Lambda Serum Free Light Chains
J. CAMPBELL,1 M. COBBOLD,2 Y. WANG,2 
M. GOODALL,2 S. BONNEY,2 A. CHAMBA,2 
J. BIRTWISTLE,2 T. PLANT,2 Z. AFZAL,2 J. ROY,2 
M. DRAYSON2 
1Clinical Immunology, University of Birmingham, United 
Kingdom; 2Clinical Immunology, University of Birmingham, 
United Kingdom

Monoclonal κ and λ immunoglobulin free light chains 
(FLC) in blood and urine are important biomarkers in the 
diagnosis and monitoring of B cell dyscrasias. Current lab-
oratory methods to quantify serum FLC have a number of 
well-observed limitations. We describe a new method us-
ing specifi c mouse anti-human FLC monoclonal antibod-
ies (mAbs). Anti-κ and anti-λ FLC mAbs were separately 
coupled to polystyrene beads and assayed, simultaneously, by 
Luminex (mAb assay). Th e mAbs displayed no cross-reactivity 
to bound LC, the alternate LC type, or other human proteins. 
Th e mAb assay gave good linearity and sensitivity (<1 mg/L). 

Th e competitive inhibition format gave a broad calibration 
curve (1 to 437mg/L) and prevented anomalous results for 
samples in antigen excess i.e. high FLC levels. Th e mAbs dis-
played good concordance with Freelite for the quantitation 
of normal polyclonal FLC in plasma from healthy donors 
(n=249). By abnormal κ:λ ratio the mAb assay identifi ed 
all monoclonal FLC in serum from 1000 consecutive patient 
samples (50.1% with monoclonal paraprotein by serum IFE). 
In 13,090 sequential urine samples the mAb assays detected 
all of the 22.8% with monoclonal κ FLC , the 9.0% with 
monoclonal λ FLC, and the 0.8% with polyclonal FLC iden-
tifi ed by urine IFE. Identifi cation of FLC by the mAb assays 
in all of large cohorts of samples shows that the mAbs are at 
least close to the ideal of accurately quantitating levels of FLC 
in blood and urine from all patients and neoplastic plasma 
cell clones.
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P-454
Rapid Test to Identity Myeloma Kidney by 
Measurement of Serum Free Light Chains
J. CAMPBELL,1 A. STRIDE,2 M. COBBOLD,2 
Y. WANG,2 M. GOODALL,2 S. BONNEY,2 
A. CHAMBA,2 T. PLANT,2 Z. AFZAL,2 R. JEFFERIS,2 
M. DRAYSON2 
1Clinical Immunology, University of Birmingham, United 
Kingdom; 2Clinical Immunology, University of Birmingham, 
United Kingdom

Monoclonal κ and λ immunoglobulin free light chains 
(FLC) in blood and urine are important biomarkers to de-
termine if acute kidney injury (AKI) may be attributable to 
a plasma cell dyscrasia. Laboratory FLC tests off er the only 
means of detecting FLC and commonly have a slow turn-
around time that delays early diagnosis of myeloma kidney 
and thus increases risk of kidney damage. We have developed 
a point-of-care (POC) lateral fl ow test that can rapidly mea-
sure FLC levels in blood or urine in 10 minutes. Th e POC test 
simultaneously quantitates κ and λ FLC levels using highly 
specifi c anti-κ and anti-λ FLC monoclonal antibodies (ab-
stract also submitted). POC capture antibodies displayed no 
cross-reactivity to bound LC on whole immunoglobulin, the 
alternate LC type, or other human proteins, and had excel-
lent sensitivity <1 mg/L. Th e competitive inhibition format 
prevented anomalous results for samples in antigen excess i.e. 
from high FLC levels. POC results had good concordance 
with Freelite for the quantitation of FLC in both AKI serum 
from healthy donors (n=150). POC test validation for de-
tecting myeloma kidney was conducted by analysis of stored 
urine and serum from AKI patients with GFR <15mls/min 
and found that AKI patients with myeloma had a very abnor-
mal κ;λ FLC ratio in sera (n=78/78) and urine (n=58/58), 

001_260_本文.indd   253 13/03/04   17:39



Abstracts

S254 14th International Myeloma Workshop, April 3rd to 7th

indicative of myeloma kidney, whereas, AKI patients without 
myeloma (n=133) had moderately raised serum FLC levels 
with a normal κ;λ FLC ratio. FLC POC tests to diagnose 
myeloma kidney should be investigated in clinical practice.
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P-455
Cardiac AL Amyloid; a Single Centre Experience 
in Incidence and Outcome
R. L. HALL,1 M. LASEBAI,2 J. RADVAN,3 R. PATEL,4 
A. WECHALEKAR5 
1Haematology, Royal Bournemouth Hospital, United Kingdom; 
2Haematology, Royal Bournemouth Hospital, United Kingdom; 
3Dept of Cardiology, Royal Bournemouth Hospital, United 
Kingdom; 4Dept of Radiology, Royal Bournemouth Hospital, 
United Kingdom; 5National Amyloid Centre, London

A study of incidence and outcome of cardiac AL Amyloid at 
our centre (population 550,000) from 2005 to 2012. Results: 
13 cases. Presentation: Median age 61 years (43-82 years). 
Multi-organ involvement: 7 cases (53%) renal, 1 case required 
renal dialysis. 3 cases (23%) peripheral neuropathy, 1 case au-
tonomic neuropathy. Diagnosis: Clonal serum free light chain 
detected in all cases (23% kappa and 77% lambda). 6 cases 
(46%) associated with Myeloma. Imaging: 8 cases had cardiac 
magnetic resonance imaging (MRI), 7 of these were in study 
period 2009-12. 8 cases were confi rmed by serum amyloid 
protein (SAP) scan at the National Amyloid Centre. An ad-
ditional 12 cases of transthyretin (TTR) senile cardiac amy-
loid were diagnosed 2009-2011 by MRI. Th ese cases had an 
underlying plasma cell dyscrasia excluded. Treatment: Disease 
modifying treatment was limited due to performance status 
and therapy intolerance. 10 of 13 patients received Th alido-
mide or Bortezomib. 2 patients (median age 50 years) with 
Myeloma had high dose therapy and Autologous Stem Cell 
Transplant (ASCT). Survival: 9 of 13 patients alive (over-
all survival (OS) 9.8 months). 9 deceased patients OS: 6.6 
months. 2 ASCT patients alive: OS 25 months. 12 TTR car-
diac amyloid cases OS: 19 months. Conclusions: Poor OS of 
Cardiac AL Amyloid. Prolonged remissions achieved if ad-
equate disease modifying treatment tolerated. MRI provides a 
non-invasive diagnostic tool but cannot distinguish between 
AL and senile TTR amyloid. Diagnosis of AL and TTR car-
diac amyloid is increasing due to use of cardiac MRI in an 
elderly population.
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P-456
Plasma Cell Phenotype and B-cell Status are 
Independent Predictors of Progression-free and 
Overall Survival in MGUS.

A. C. RAWSTRON,1 R. DE TUTE,2 
G. ARAMUGAKANI,2 A. CHILD,2 A. JACK,2 
G. MORGAN,3 R. TOOZE,2 R. OWEN2 
1HMDS, St. James's Institute of Oncology, Leeds Teaching 
Hospitals NHS Trust, United Kingdom; 2HMDS, St. James's 
Institute of Oncology, Leeds Teaching Hospitals NHS Trust, 
United Kingdom; 3Institute of Cancer Research and Royal 
Marsden Hospital, London, United Kingdom

MGUS progresses to myeloma in 1% of cases per year and 
is associated with immune suppression and 2% per year excess 
infectious mortality. Depletion of normal plasma cells (PC) 
and abnormal sFLC ratio predict an increased risk of progres-
sion. Abnormalities in B-cell subsets are also reported. Th e 
aim of this study was to identify B-cell related factors which 
aff ect outcome in 1206 MGUS cases diagnosed since 2004. 

During follow-up (median 3.5, range 0.5-8yrs), 48 devel-
oped myeloma and 9 a B-cell malignancy; 281 died, of which 
151 were potentially MGUS-related (i.e. myeloma, infectious 
or renal condition). 

Normal PC were depleted in 18% of cases and this was 
strongly associated with disease progression (P<0.001). Th ere 
was 63% concordance between PC phenotype and sFLC ra-
tio; either factor alone was equally predictive of disease pro-
gression (P=0.026). B-cell abnormalities (i.e. depleted normal 
subsets, perturbed K:L ratio, or MBL) were detected in 26% 
of cases. Th ere was no clonal relationship with the neoplas-
tic PC but B-cell abnormalities were strongly associated with 
progression and disease-related mortality (univariate P=0.001, 
multivariate P=0.021). 

MGUS is characterised by perturbed B-cell/humoral im-
munity and neoplastic PC proliferation which each predict 
disease progression while B-cell abnormalities are strongly as-
sociated with excess infectious mortality. Current treatment 
for myeloma can reverse B-cell/humoral abnormalities with 
low toxicity. Th is study identifi es MGUS patients eligible for 
an early intervention trial aimed at reducing infectious mor-
tality.
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P-457
IgM Hevylite Assay as a Biomarker of Clinical 
Outcome in Patients with Anti-MAG Neuropathy
B. ARNULF,1 D. BENGOUFA,2 A. LAZARETH,3 
R. SZALAT,3 M. MALPHETTES,3 B. ASLI,3 
L. GALICIER,3 D. CHARRON,4 J. C. BROUET,5 
J. P. FERMAND5 
1Immuno-hematology, Hopital Saint Louis, Gabon; 2Laboratory 
of Immunology and histocompatibility, Hopital Saint-Louis, 
Paris, France; 3Department of Immuno-hematology and 
Clinical Immunology, Hopital Saint-Louis, Paris, France.; 
4Laboratory of Immunology and histocompatibility, Hoital Saint-
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Louis, Paris, France; 5Department of Immuno-hematology and 
Clinical Immunology, Hopital Saint-Louis, Paris, France

Background: Monoclonal IgM (MIgM) with auto-anti-
body activity against myelin-associated glycoprotein (MAG) 
leads to symptomatic peripheral neuropathy (PN). 30-50% 
of clinical responses are observed after rituximab based treat-
ment. Responses are not well correlated with the MIgM or 
anti-MAG antibody (MaAb) levels. Methods: To investigate 
the interest of the IgM Hevylite assay, we retrospectively ana-
lysed 55 sera taken at diagnosis and during the follow up of 
15 patients (median age 67 years) with anti-MAG PN and 
MIgM. 5 patients were treated with rituximab alone or com-
bined with alkylating agents and/or fl udarabine. Samples were 
subjected to immunofi xation and serum protein electropho-
resis (SPE). MaAb were quantifi ed by Elisa. Results: IgMκ/
IgMλ ratio ((IgMκ (6.39-35.07); IgMλ (0.26-0.75)) was 
abnormal in all samples: In 8/15 patients, including 4/5 treat-
ed, the spike <2g/l was not accurately measurable by SPE. 
Th ose 4 clinically improved pts and their IgM hevylite ratio 
decreased by 25 to 66%, while the MaAb level was reduced 
only in 2 patients. Th e non responder’s MIgM measured by 
SPE decreased (50%), while the hevylite ratio and MaAb level 
remained stable. In the 10 untreated patients, no correlation 
was found between the SPE quantifi ed MIgM and MaAb lev-
el (.R2:0.3-0.6) or between the hevylite ratio and MaAb level 
(R2: 0.15-0.61). Conclusion: IgM hevylite ratio allowed the 
follow up of MIgM level when <2g/l and was better correlated 
to the clinical outcome than MaAb level. It may be useful to 
follow patients with anti-MAG PN and should be evaluated 
in larger series.
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Electron Microscopy and Functional Studies 
Reveal Cellular Stress in Amyloidogenic Plasma 
Cells
L. OLIVA,1 A. RAIMONDI,2 F. CERRUTI,3 P. CASCIO,3 
S. CASARINI,4 G. PALLADINI,4 M. MARCATTI,5 
F. CICERI,5 G. MERLINI,4 S. CENCI6 
1DIVISION OF GENETICS AND CELL BIOLOGY, SAN 
RAFFAELE SCIENTIFIC INSTITUTE, MILANO, Italy; 2Imaging 
Research Center, San Raffaele Scienti  c Institute, Milano, 
Italy; 3Department of Veterinary Morphophysiology, University 
of Torino, Italy; 4Amyloidosis Research and Treatment Center, 
Biotechnology Research Laboratories, Fondazione IRCCS 
Policlinico San Matteo, Department of Molecular Medicine, 
University of Pavia, Pavia, Italy; 5Hematology and Bone Marrow 
Transplantation Unit, Department of Oncology, San Raffaele 
Scienti  c Institute, Milano, Italy; 6GENETICS AND CELL 
BIOLOGY, SAN RAFFAELE SCIENTIFIC INSTITUTE, MILANO, 
Italy

Systemic light chain amyloidosis (AL) is a lethal plasma 
cell (PC) dyscrasia caused by the deposition of clonal PC-
produced Ig light chain fi brils in vital organs. Th e clinical 
approach to AL imitates multiple myeloma (MM) therapy. 
Recently, the proteasome inhibitor (PI) bortezomib demon-
strated unprecedented response rates in AL patients, nearing 
90% complete remission when associated with alkylators. Th e 
established unique sensitivity of normal and malignant PCs to 
PIs encourages to investigate the biology of AL PCs in search 
for potential therapeutic targets. We thus characterized, for 
the fi rst time, primary AL cells biochemically, functionally, 
and morphologically by electron microscopy (EM) and EM 
cytochemistry. EM studies revealed higher cellular stress in 
AL PCs as compared to MM cells, hallmarked by expand-
ed and less discontinuous endoplasmic reticulum (ER) and 
perinuclear mitochondria. In line with higher stress, AL PCs 
proved signifi cantly more sensitive than primary MM cells to 
PI-induced apoptosis, despite comparable proteasome stress, 
as assessed by ubiquitinated proteins accumulation, and simi-
lar proteasome activity. Our data reveal that primary AL PCs 
are intrinsically extremely sensitive to PIs. Moreover, altered 
ER homeostasis in AL PCs, together with our recent discov-
ery of a critical autophagic control of ER homeostasis in PCs 
in vivo, suggests that autophagic exhaustion in AL PCs may 
underlie increased proteasome sensitivity, possibly contribut-
ing to high clinical responses. Hence, autophagy merits inves-
tigation as a potential therapeutic target in AL.
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Melphalan and Dexamethasone vs. Bortezomib, 
Melphalan and Dexamethasone in AL 
Amyloidosis: a Matched Comparison
P. MILANI,1 G. PALLADINI,1 A. FOLI,1 F. LAVATELLI,1 
M. NUVOLONE,1 G. MERLINI1 
1Amyloidosis Research and Treatment Center - Department 
of Molecular Medicine, University of Pavia and Fondazione 
IRCCS Policlinico San Matteo, Pavia, Italy

Based on promising results of small retrospective series, 
combinations of bortezomib (B), dexamethasone and alkyl-
ators are being used to treat patients with AL amyloidosis. 
However, no controlled study exists comparing such combi-
nations with current standards of care. We compared 33 un-
selected newly-diagnosed subjects treated with B, melphalan 
and dexamethasone (BMDex) with 66 controls treated with 
MDex. Cases and controls were matched for organ involve-
ment (heart 82%), cardiac stage (III 42%), renal function, 
blood pressure, heart failure and free light chain concentra-
tion. Th e addition of B did not result in increased toxicity, 
with 21% of patients experiencing severe adverse events in 
the BMDex group and 29% in the MDex group (P=0.682). 
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By intent-to-treat the hematologic response rate was identical 
in the two groups (54%). However, BMDex induced a more 
pronounced decrease in free light chains in responders (95% 
vs. 82%, P=0.048), and patients receiving BMDex were more 
likely to obtain complete and very good partial responses at 
6 months (54% vs. 30%, P=0.047). Th irty-three percent of 
patients died in the fi rst 6 months in the BMDex group vs. 
24% in the MDex group (P=0.470). Median follow-up of liv-
ing patients was 38 months; 17 patients (51%) died in the 
BMDex group and 47 (71%) in the MDex group. Overall 
survival was no diff erent (estimated 3-year survival 46% with 
BMDex vs. 35% with MDex, P=0.496). Th ese data support 
the need to perform randomized controlled trials in order to 
better defi ne the role of bortezomib combinations in the up-
front treatment of AL amyloidosis.
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P-460
Prognostic Value of IgM Heavy 
Immunoglobulins Chain Analysis in IgM MGUS 
and Waldenstrom Macroglobulinemia
I. M. MURILLO-FLOREZ,1 A. MONTES-LIMON,1 
J. QUINTERO-GUTIERREZ,1 
M. ANDRADE-CAMPOS,1 
E. COLORADO-LEDESMA,1 J. GRASA,1 
P. GIRALDO2 
1Hematology Department., Miguel Servet University Hospital. 
Zaragoza., Spain; 2Hematology Department, Miguel Servet 
University Hospital. Zaragoza, Spain. Biomedical Network 
Research Center on Rare Diseases (CIBERER), ISCIII. Aragon 
Health Sciences Institute Zaragoza, Spain.

Background: New determinations of heavy immunoglob-
ulins chains have been developed as biomarkers to apply at 
clinical practice. We present our experience in use of IgMκ 
/IgMλ ratios (HLCR) at diagnostic to discriminate between 
MGUS and WM, and to evaluate their potential prognostic 
value. Patients and Methods: 50 patients were examined fol-
lowing clinical protocol; serum samples were collected and 
kept frozen at -70oC in the Biobank. Analysis of IgM was per-
formed with HLCR, (Hevylite immunoassay the Binding Site). 
For ease of comparison IgM hevylite ratios were expressed as 
the involved monoclonal immunoglobulin/uninvolved poly-
clonal immunoglobulin (iHLC/uHLC). Results: 29 WM, 21 
IgM-MGUS, median age 67 years; M/F ratio 1.38. Median 
IgM HLCR was 381.8 in WM symptomatic, 75.84 in WM 
asymptomatic and 15.65 in IgM MGUS (p=0.001). Median 
IgM HLCR was higher in WM patients requiring treatment 
at diagnosis (370.7 v 43.897 p=0.026) and it was higher at 
relapse/refractory (478.5 v 44.24 p=0.012). Median uHLC 
was higher in IgM-MGUS than WM patients to IgMκ and 
IgMλ: 0.39 g/L v 0.21 g/L, p=0.036; and 1.2 g/L v 0.32 g/L, 

p=0.019. Relapse/refractory patients had a mean uHLC lower 
than the patients who did not relapse (0.29 g/L v 0.52 g/L, 
p=0.04). Conclusion: At diagnostic IgM HLCR seems iden-
tifi es patients WM / IgM MGUS and it discriminates WM 
symptomatic, asymptomatic and progressing patients. Unin-
volved polyclonal immunoglobulin was signifi cantly lower in 
Relapse/refractory patients, showing that these patients have a 
less robust immune system.
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A Case of Multiple Extramedullary 
Plasmacytoma Surviving for a Long Term 
without Systemic Therapy
U. NORIHIRO,1 H. KATO,1 K. YAMAMOTO,1 
H. TAJI,1 S. MURAKAMI,1 D. HIRANO,1 Y. YATABE,2 
S. NAKAMURA,3 T. KINOSHITA1 
1hematology and cell therapy, Aichi cancer center hospital, 
Japan; 2Aichi Cancer Center hospital,Japan; 3Nagoya 
University Graduate School of Medicine,Japan

【background】Extramedullary plasmacytoma (EMP) 
is a rare plasma cell tumor of soft tissue. Good prognosis is 
achieved with radiotherapy (RT) for solitary EMP. Neverthe-
less, multiple EMP cases are rare and standard management is 
not established. Th e strategies range from watchful waiting to 
autologous hematopoietic stem cell transplantation. We pres-
ent a case with multiple EMP surviving for a long term without 
systemic treatment.【case report】59-year-old Japanese man 
complained progressive subcutaneous mass in his right lower 
leg in 2005. He was diagnosed as EMP with tumor biopsy, 
with a tumor in parotid gland and mediastinal lymphoad-
enopathy. No bone marrow involvement was observed. After 
a 3 years observation, he was treated with RT to tumor in his 
right lower leg. After RT, he was observed without systemic 
therapy for 4 years. Th ereafter swelling of soft palate emerged 
and slowly progressed. In 2012 he consulted to our hospital. 
Screening examination detected tumors in the left orbit, right 
parotid grand, soft palate and left lower leg. Neither bone le-
sion nor bone marrow involvement was detected. Pathological 
analysis detected abnormal plasma cells with the phenotype 
of CD20(-),CD56(-),CD138(+),IgG(+),kappa chain(+). Pro-
gression to multiple myeloma was not confi rmed. Because he 
suff ered from disconfortness due to soft palate tumor, HD-
DEX and subsequent lenalidomide+DEX(Ld) was started 
and partial response was achieved so far.【discussion】Th is 
case suggests that watchful waiting could be an initial treat-
ment option for some cases with EMP.

566

001_260_本文.indd   256 13/03/04   17:39



Abstracts

S25714th International Myeloma Workshop, April 3rd to 7th

P-462
Molecular Characterization of IgH 
Rearrangements in Waldenstrom's 
Macroglobulinemia. Correlation with Clinical 
Features
L. PETRIKKOS,1 M. C. KYRTSONIS,1 
M. ROUMELIOTI,1 A. EFTHYMIOU,1 T. TZENOU,1 
G. GEORGIOU,1 D. MALTEZAS,1 E. KOULIERIS,1 
P. PANAYIOTIDIS1 
11st Department of Propedeutic Internal Medicine - 
Haematology Section, Athens Medical School, Greece

Background and aim: Waldenstrom's Macroglobulinemia 
(WM) cells express a unique clonotypic rearrangement of 
heavy chain immunoglobulin gene (IgH) in each individual 
patient. We characterized IgH rearrangements in a cohort of 
WM patients and investigated any eventual correlation with 
clinical features. Patients and methods: 39 patients were stud-
ied (median age 65y, 46% male) symptomatic 72% asymp-
tomatic 28%, of whom 47%, 38% and 15% were staged IP-
SSWM 1, 2 and 3 respectively. Median time to treatment was 
13 months and median overall survival 61 months. DNA was 
extracted from patient's blood/bone marrow cells, IgH VDJ 
locus was amplifi ed, monolclonal VDJ rearranged fragments 
were sequenced and analyzed through the international im-
munogenetics information system. Results: Th e most frequent 
family used was IGVH3 (69%). IGVH3-23 and IGVH3-74 
segments were used in 23% and 18% respectively. Somatic 
hypermutation was seen in all but three cases (92%). Median 
percentage of mutations in all cases, IGVH3 family, IGVH3-
23 and IGVH3-74 segments was 7,6%, 8%, 9,4% and 7,5% 
respectively. Features of selection pressure were found in most 
cases. CDR3 length was short in 81% of cases. Th e above-
mentioned fi ndings were compared with patients' physical 
and routine laboratory workup results, time to treatment and 
survival; no correlations were found. Conclusions: WM rep-
ertoire is associated with IGVH3-23 and IGVH3-74 overex-
pression, and diff ers from those in normal B-cells, MZL and 
B-CLL. In addition high IGVH mutation rate with features 
of selection pressure and short CDR3 segments was found.
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Uninvolved Heavy-light-chain Pair Suppression 
(UHLCPs) in Smoldering Myeloma: New Insights
N. KORDE,1 K. ESPANA,2 E. MANASANCH,2 M. 
KWOK,2 M. ROSCHEWSKI,2 D. ZUCHLINSKI,2 
M. MULQUIN,2 A. ZINGONE,2 M. STETLER-
STEVENSON,2 C. YUAN,2 K. CALVO,2 I. MARIC,2 O. 
LANDGREN,2 R. COSTELLO2 
1NCI, NIH, United States; 2NCI, NIH, United States

Uninvolved heavy-chain Ig isotype immunoparesis (e.g., 
IgA or IgM levels in IgG) is a risk factor for transformation 
from smoldering multiple myeloma patients (SMM) to mul-
tiple myeloma (MM). Recently, uninvolved heavy-light-chain 
Pair Suppression (UHLCPs) (e.g. decreased polyclonal IgG 
lambda with paired monoclonal IgG kappa) was found to be 
a risk factor in MGUS for progression to MM. Using Hevy-
liteTM on SPAplus (Specialty Protein Analyzer) platform, 
we assessed serum from 44 SMM patients enrolled in our 
prospective natural history study (NCT01109407). Also per-
formed was SPEP, IFE, serum free light chains (sFLC), quan-
titative Ig levels (IgG, IgA, and IgM), bone marrow aspiration 
/ core biopsy, and fl ow cytometry for abnormal plasma cells 
(aPC%). We found 26/44 (59%) of SMM patients had dem-
onstrated uninvolved heavy-chain Ig isotype immunoparesis; 
25/26 (96%) of these patients also had UHLCPs. Among 
SMM patients without uninvolved heavy-chain Ig immuno-
paresis, 8/18 (44%) had UHLCPs. Patients with uninvolved 
heavy-chain Ig isotype immunoparesis and uninvolved UHL-
CPs had similar adverse biological features when compared 
with the SMM group without uninvolved heavy-chain Ig 
immunoparesis and UHLCPs refl ected in aPC%, FLC-ratio 
skewing, M-spike, and percentage of PCs in the BM. Using 
the HevyliteTM assay, among SMM patients without unin-
volved heavy-chain Ig isotype, we found UHLCPs associated 
with adverse biological features. Our ongoing prospective 
study will evaluate the contribution of both UHLCPs and 
immunoparesis in SMM to the risk of progression to MM.
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P-465
Value of ECG and Echocardiographic Criteria 
for Diagnosis of Cardiac Amyloid in the Cardiac 
Magnetic Resonance Era
B. M. ELLIOTT,1 K. OSMAN,2 E. POZO,3 
J. CASTELLANO,3 R. DEOCHAND,3 A. KANWAR,3 
P. PAZOS,3 S. RAMACHANDRAN,3 T. ARIAS,3 
M. CHAM,3 J. NARULA,3 V. FUSTER,3 J. SANZ3 
1Tisch Cancer Center, Mount Sinai Medical Center, United 
States; 2Tisch Cancer Center, Mount Sinai Medical Center, 
United States; 3Division of Cardiology, Mount Sinai Medical 
Center, United States

Background: Cardiac amyloidosis is often diagnosed by 
the combination of low electrocardiographic (ECG) voltage 
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and typical transthoracic echocardiography (TTE) appear-
ance. Aim: To determine the diagnostic accuracy of classical 
ECG and TTE criteria in patients referred for cardiac amyloid 
evaluation with late gadolinium enhancement (LGE) cardiac 
magnetic resonance (CMR). Methods: We retrospectively re-
viewed consecutive patients referred for CMR for clinically 
suspected cardiac amyloidosis. Cardiac amyloidosis was de-
fi ned as positive cardiac biopsy or typical LGE pattern. Low 
voltage was defi ned as the sum of precordial voltage < 15 
mm. Left ventricular (LV) hypertrophy (LVH) was defi ned 
as increased LV mass according to gender-based reference val-
ues, and considered concentric if relative wall thickness was 
> 0.42. A typical TTE pattern was defi ned as the combina-
tion of concentric LVH, severe left atrial enlargement (in-
dexed volume > 40 mL/m2) and signifi cant (pseudonormal 
or restrictive) diastolic dysfunction. Results: We analyzed 125 
patients (85 males [68%], age 63 ±13 years), 51 [40.8%] 
had cardiac amyloidosis. Th e diagnostic accuracies of the dif-
ferent criteria are shown in the Table below. Analysis of this 
cohort for presence of systemic amyloidosis (with subtype) 
and multiple myeloma will be completed shortly. Conclusion: 
Classical ECG and TTE diagnostic criteria of cardiac amyloi-
dosis have high specifi city but low sensitivity; therefore, other 
techniques, such as CMR, are needed for early detection.
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P-466
Systemic Amyloidosis and Multiple Myeloma 
in Patients Diagnosed with Cardiac Amyloid by 
Cardiac Magnetic Resonance
B. M. ELLIOTT,1 J. SANZ,2 J. KALMAN,2 K. OSMAN3 
1Tisch Cancer Center, Mount Sinai Medical Center, United 
States; 2Division of Cardiology, Mount Sinai Medical Center, 
United States; 3Tisch Cancer Center, Mount Sinai Medical 
Center, United States

Background: Evaluation for cardiac amyloid with late 

gadolinium enhancement (LGE) cardiac magnetic resonance 
(CMR) cardiac has shown usefulness in the diagnosis of car-
diac amyloid. However, few data exist on the presence (and 
subtypes) of systemic amyloidosis and/or multiple myeloma 
(MM) in these patients. Aim: To determine the incidences of 
systemic amyloidosis and multiple myeloma in patients diag-
nosed with cardiac amyloidosis by cardiac magnetic resonance 
(CMR). Methods: We retrospectively evaluated consecutive 
patients referred for 3.0 Tesla CMR with a fi nal diagnosis of 
cardiac amyloidosis (defi ned as typical diff use, predominantly 
subendocardial pattern of delayed contrast enhancement) and 
for whom data exist to determine the presence of systemic 
amyloidosis and MM. Results: We included 32 patients (15 
males [47%], age 66±22 years) with cardiac amyloid. Of 
these, 15 (47%) were diagnosed with light-chain (AL) amy-
loidosis (4 had confi rmed MM), 9 (28%) with TTR amyloi-
dosis (1 had concurrent MM), and 7 (22%) had no evidence 
of systemic amyloidosis. Conclusion: Patients diagnosed with 
cardiac amyloidosis require further evaluation for systemic 
amyloidosis (of distinct subtypes) and for MM. Of note, the 
presence of systemic amyloidosis and concurrent MM does 
not ensure the amyloidosis is of AL subtype.
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P-467
Risk Adapted Treatment Strategy without 
Autologous Stem Cell Transplant (ASCT) in AL 
Amyloidosis: the French Experience since 2007.
A. JACCARD,1 F. BRIDOUX,2 M. MACRO,3 
JL. PELLEGRIN,4 O. TOURNILHAC,5 M. ROUSSEL,6 
B. MOULIN,7 D. CAILLOT,8 X. LELEU,9 
D. LAVERGNE,1 JP. FERMAND10 
1Hematology department, CHU Limoges, France; 2Nephrology 
department, CHU Poitiers, France; 3Hematology department, 
CHU Caen, France; 4Internal Medecine department, CHU 
Bordeaux, France; 5Hematology department, CHU Clermont-
Ferrand, France; 6Hematology department, CHU Toulouse, 
France; 7Nephrology department, CHU Strasbourg, France; 
8Hematology department, CHU Dijon, France; 9Hematology 
department, CHU Lille, France; 10Immunopathology 
department, Saint-Louis Hospital, APHP Paris, France

Th e recommendation among the French network for amy-
loidosis is to use melphalan and dexamethasone (MDex) as 
fi rst-line treatmentand to addbortezomib, for refractory pa-
tients (pts)after one cycle in those with cardiac involvement 
and after 3 cycles for those without. Pts with severe cardiac 
disease (Mayo clinic stage III) are given a combination of 
bortezomib, cyclophosphamide and dex (VCD). 

We collected 242 ptstreatedin 28 French centers since Janu-
ary 2007. Median age was 66 years (29-86), 101 pts were 70 
or older, 60% were male. Baseline organ involvement was car-
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diac 67%, renal 65%, peripheral nerve 23%, liver 19%. Th e 
Mayo clinic staging was stage I for 44 pts, II for 92 pts and 
III for 106 pts. Median NT-proBNP was 1767 ng/l. First line 
treatment was ASCT in only 2 pts, M-Dex in 105, a com-
bination with bortezomib in 94, with IMID in 11.Bortezo-
mib was secondarily added for no response in 50 pts. Median 
dFLC was 193 mg/l (1.4-13398) at diagnosis and 43 mg/l 
(0.2-4585) after 3 cycles of treatment. Overall hematological 
response rate was 63%, including VGPR or better in 36% and 
PR in 27%.With a mean follow-up for living pts of 1.3 year, 
estimated median survival was 4.11 years, not reached for pts 
younger than 70, versus 2.9 years for older pts (p=0.009). 
Mayo clinic staging was highly predictive of survival. One-
year survival was 88% for stage I, 83% for stage II and 51% 
for stage III(p< O.001). 

In AL amyloidosis, a risk-adapted and response-tailored 
conventional strategy can give a high response rate and a rela-
tively good survival in a multicenter setting.

Disclosures: 
Survival according to Mayo Clinic staging:

AJ: Research support: Celgene, honoraria Celgene and 
Janssen.

MR: Research support and honoraria Janssen.
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P-468
Clinical Comparison of the Freelite and N-Latex 
Serum Free Light Chain (FLC) Assays in the 
Diagnosis and Monitoring of AL Amyloidosis
P. MOLLEE,1 J. TATE,2 C. PRETORIUS2 
1Haematology Department, Pathology Queensland, Princess 
Alexandra Hospital, Woolloongabba, Qld 4102, Australia; 
2Chemical Pathology Department, Queensland Pathology, 
Royal Brisbane and Women’s Hospital, Herston, Qld 4029;

Aims: We compared a novel assay for FLC quantitation 

based on monoclonal antibodies (N-Latex, Siemens, Germa-
ny) to the established polyclonal antibody-based assay (Free-
lite, Th e Binding Site, UK) in AL amyloidosis.

Methods: 61 diagnostic samples were analysed on a BNII 
nephelometer, 31 of which also had a post-treatment sample.

Results: In the diagnostic samples: for AL of kappa type, 
the median involved FLC (iFLC) was signifi cantly lower by 
the N-Latex assay (354 vs 808mg/L, p=0.0003) whereas for 
lambda AL the values were similar (148 vs 161mg/L, p=0.84). 
Measurable disease, defi ned as a diff erence between involved 
and uninvolved FLC (dFLC) >50mg/L was present in 82% 
by the N-Latex assay compared to 89% by the Freelite as-
say. For diagnostic sensitivity, the FLC ratio was normal in 
21% and 15% of patients by the N-Latex and Freelite assays, 
respectively. Th e combination of serum and urine IFE with 
either FLC assay, however, allowed identifi cation of the amy-
loidogenic clone in 98% producing comparable sensitivity.

For the monitoring samples the median reduction in dFLC 
was 48% for the N-Latex assay and 79% for the Freelite assay 
(p=0.03). Th is led to some diff erences in assigning response 
categories. Response as assigned by both assays predicted 
overall survival (N-Latex p=0.0027, Freelite p=0.0275).

Conclusions: Th ere are signifi cant diff erences between iFLC 
as measured by the N-Latex and Freelite assays, but overall the 
two assays have similar diagnostic sensitivity. Disease response 
calculated by both assays predicts survival but more clinical 
validation is required.
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P-469
Changes in IgA  / IgA  Heavy / Light Chain 
(HLC) Ratios Offer an Alternative Method of 
Monitoring IgA Multiple Myeloma Patients
O. BERLANGA,1 G. SCOTT,2 A. TODD,2

1 The Binding Site Group Ltd; 2 Department of Virology and 
Immunology, North Cumbria NHS Acute Trust, Carlisle, United 
Kingdom

Background: Quantifi cation of monoclonal immunoglobu-
lins (M-Ig) by SPEP is recommended for monitoring intact Ig 
MM patients. However, M-Ig co-migration can make SPEP 
quantifi cation inaccurate; in such instances international 
guidelines recommend total immunoglobulin measurement. 
Here we assess the utility of assays quantifying IgAκ and 
IgAλ and the production of the IgAκ/IgAλ ratio (HLCr) 
as methods to monitor IgA MM patients. 

Methods: Sera from 10 IgA (6 IgAκ, 4 IgAλ) MM pa-
tients with co-migrating IgA (by SPEP) were analysed using 
IgAκ, IgAλ HLC and HLCr (normal range = 0.80-2.04). 
Results were compared to tIgA and IFE.

Results: Th ere was good correlation between tIgA and sum-
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mated IgAκ and IgAλ HLC (R2=0.98 median tIgA=11.7g/L 
(range: 0.48-47.1g/L), median summated HLC = 11.9g/L 
(range: 0.45-46.1g/L). 6/10 patients achieved <VGPR, all 6 
showed similar responses by both HLC and tIgA. 4/10 pa-
tients could be monitored using HLCr when the tIgA value 
had normalised, including an IgAκ oligosecretory MM pa-
tient (tIgA 7g/L, <10% plasma cells, HLCr 18.7) whose tIgA 
concentrations normalised after 28 days of CTD therapy, 
at this time HLCr remained abnormal in concordance with 
clinical symptoms. A second IgAκ MM patient (tIgA 23g/L, 
40% plasma cells, HLCr 48.3) similarly responded to CTD 
treatment after 155 days, whileboth IFE and HLCr identifi ed 
the presence of disease. 

Conclusion: Accurate monitoring of IgA MM patients 
with co-migrating M-Ig requires SPEP, tIgA and IFE mea-
surements. IgA HLC obviates a number of these tests and is a 
sensitive alternative for monitoring MM patients and measur-
ing response to treatment, including transplantation. 
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