
Abstract:  Multiple myeloma is the second most common hematologic malignancy. Almost all patients who survive 

initial treatment will eventually relapse and require further therapy. Despite the availability of newer drugs such 

as bortezomib and lenalidomide, patients with relapsed or refractory multiple myeloma continue to have very 

limited  treatment options and a  restricted  life expectancy. Several agents  that have shown promise  in  treating 

relapsed or  refractory multiple myeloma patients are currently  in phase  III  clinical  trials.  Some of  these novel 

agents work  through new mechanisms, whereas others  represent  the next  generation of  existing medications. 

Agents with acceptable efficacy and low toxicity are better suited for relapsed patients who receive consecutive 

therapies. Moreover, agents with new mechanisms may be  judiciously combined with existing agents  to avoid 

overlapping toxicities.
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Multiple myeloma is a malignancy of clonal 
plasma cells. It is characterized by destructive 
bone lesions, hyperglycemia, renal failure, and 

the presence of paraproteinemia, as well as hematologic 
dysfunction. It is the second most common hematologic 
malignancy and is more frequent in individuals in the 
seventh or eighth decade of life.1,2 With conventional 
therapy, the median survival has been approximately 3 
years, but with the advent of novel agents, the survival has 
significantly improved.

Relapsed myeloma refers to a clinical scenario in 
which a patient who has been treated to a maximum 
response experiences progression of disease. Refractory 
myeloma refers to a clinical scenario in which the patient 
is not responsive to the current therapy or progresses 
within 2 months of the last treatment. Patients who fail 
to achieve any response whatsoever and then progress 
on therapy are especially challenging and fall into the 
category of primary refractory myeloma. Relapsed and 
refractory myeloma describes a patient who previously 
achieved a response, experienced progression of disease, 
received salvage therapy, and is either unresponsive to 
the salvage therapy proposed or progresses within 60 
days of treatment.

The symptoms are usually confined to the organs 
that the disease affects. In most cases, this means bone, 
and bone pain occurs in 70–80% of patients.3 The 
bones of the axial skeleton are most commonly affected. 
Patients suffer renal damage for many reasons, includ-
ing the accumulation of light chains in the functional 
units of the kidney and its tubules. However, renal 
damage could be augmented or triggered by alterations 
in the fluid volume of patients with multiple myeloma, 
which may be caused by conditions such as hypercal-
cemia, dehydration, or infection. As the bone marrow 
is replaced by these neoplastic cells, the bone marrow 
function is altered. The presence of those malignancies 
in normal hematopoietic niches or the overproduc-
tion of inhibitory cytokines can induce paralysis of 
the normal functions of the bone marrow. That being 
said, other symptoms can appear in myeloma, such as 
hyperviscosity when the protein concentration (mostly 
immunoglobulin A) is high, or when other disorders are 
associated, such as amyloid light-chain amyloidosis. 

It is important to define relapsed versus refractory 
disease, particularly in the context of clinical trials. To 
this end, the Multiple Myeloma Working Committee 
of the Autologous Bone Marrow Transplant Registry, an 
international bone marrow transplant registry, together 
with the European Group for Blood and Bone Mar-
row Transplantation, proposed criteria to standardize 
interpretation of disease progression and thus provide 
consistency across clinical trials and study centers.4,5 
Relapse from a complete response (CR) is defined by the 
reappearance of serum or urinary paraprotein, an inci-
dence of more than 5% of clonal plasma cells, new bone 
lesions or new soft tissue plasmacytomas, an increase 
in the size of residual bone lesions, or the development 
of confirmed hypercalcemia that cannot be attributed 
to any other cause. All these parameters must be con-
firmed on 2 different occasions. Criteria for progressive 
disease when a CR has not been achieved include new 
or expanding bone lesions, hypercalcemia, or an increase 
of 25% in the monoclonal (M) protein concentration, 
24-hour urine light chain excretion, or increased plasma 
cells in the bone marrow. The International Myeloma 
Working Group most recently revised the criteria speci-
fying parameters for progression from CR by the pres-
ence of M protein increase based on immunofixation, 
and the group linked increased paraprotein in the blood 
or urine to specific concentrations.4
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Many clinical trials presented at the 2011 
American Society of Hematology (ASH) 
meeting examined the treatment of relapsed 

and refractory multiple myeloma. Some of the data may 
be practice-changing.

Phase III Trials of Vorinostat Plus Bortezomib

In 2 pivotal international trials, the combination of 
vorinostat, a histone deacetylase (HDAC) inhibitor, and 
bortezomib produced mixed results for patients with 
relapsed or refractory multiple myeloma. The phase IIb 
VANTAGE (Vorinostat Clinical Trials in Hematologic 
and Solid Malignancies) 095 trial enrolled 143 patients 
at very high risk whose disease was progressing at the 
time of study entry.1 Patients were refractory to both 
lenalidomide and bortezomib. These patients have no 
other conventional therapeutic alternatives, and hence 
they represent an unmet medical need. The open-label, 
single-arm study enrolled patients with refractory disease 
or who were intolerant or ineligible for immunomodula-
tory drugs. Treatment consisted of bortezomib plus oral 
vorinostat. For patients whose disease did not respond 
after 4 cycles, oral dexamethasone could be added to treat-
ment. The study population was heavily pretreated, with 
a median of 4 prior lines of therapy. The overall response 
rate (ORR) was 17%, which was clinically meaningful for 
this patient population. The clinical benefit rate, which 
included patients with a minimal response or better, was 
31%. The disease control rate, encompassing patients 
whose best response was stable disease or better, was 
77%. The overall survival (OS) for this study was 11.2 
months. In the group of patients that showed a clinical 
benefit, the duration of response (DOR) was 6.3 months 
(Figure 1). Given the nature of the study population, the 
results represent a fairly robust response and show that 
the combination of vorinostat plus bortezomib is a viable 
treatment option for these patients.

In contrast, less impressive outcomes were observed 
in the VANTAGE 088 trial.2 This international, mul-
ticenter, randomized, double-blind, phase III study 
included previously treated patients who were sensitive 
to bortezomib. The trial enrolled 637 patients with a 
median of 2 prior treatment regimens and randomized 
them 1:1 to receive bortezomib plus either vorinostat 

or matching placebo. The combination treatment sig-
nificantly improved ORR (56% vs 41%; P<.0001) and 
the clinical benefit rate (71% vs 53%; P<.0001) relative 
to the control arm. Duration of response (DOR) was 
similar in both arms (8.5 months for the combination 
vs 8.4 months for placebo). The combination treatment 
also increased progression-free survival (PFS) from 6.83 
months to 7.63 months (hazard ratio [HR], 0.774; 95% 
CI, 0.64–0.94; P=.01). Median OS was not significantly 
different between the 2 arms. Although there was a sig-
nificant improvement in response rate and in the HR 
for progression, this did not translate into a significant 
improvement in event-free survival (EFS). Improvements 
were also noted for rates of partial response (PR; 28.3% 
vs 19.4%), very good partial response (VGPR; 20% vs 
15.9%), and CR (7.9% vs 5.3%).

In summary, 2 very large trials had dichotomous out-
comes. In the very heavily pretreated patient population 
that was entirely refractory to bortezomib, the addition of 
vorinostat to bortezomib seems to generate a significant 
response rate. Yet in a bortezomib-sensitive population, the 

Relapsed and Refractory Multiple Myeloma: 
Clinical Trials
David S. Siegel, MD, PhD

Figure 1. Data from the phase IIb VANTAGE 095 trial, 
which evaluated a combination of vorinostat and bortezomib in 
patients at very high risk whose disease was progressing at the 
time of study entry. CBR=clinical benefit rate; DCR=disease 
control rate; DOR=duration of response; MR=minimal 
response; ORR=overall response rate; PR=partial response; 
SD=stable disease; uCR=complete response unconfirmed; 
VANTAGE=Vorinostat Clinical Trials in Hematologic and Solid 
Malignancies; VGPR=very good partial response. Adapted from 
Siegel DS et al. Program and abstracts of the 53rd American 
Society of Hematology Annual Meeting and Exposition; 
December 10-13, 2011; San Diego, California. Abstract 480.
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toxicity of 90% against myeloma cells harvested from 5 dif-
ferent patients, and a 2:1 ratio of myeloma cells to T cells.

CD138 (syndecan-1) is highly overexpressed in various 
solid tumors as well as hematologic malignancies and is a 
specific marker of multiple myeloma cells. BT-062 is a mono-
clonal antibody drug conjugate that binds to CD138 and 
introduces the cytotoxic agent, DM4, into myeloma cells. 
Jagannath and associates performed an open-label, dose-
escalation, multicenter, phase I study of BT-062 in relapsed/
refractory multiple myeloma.7 The study showed acceptable 
toxicity and evidence of activity, with stable disease or better 
observed in about half of the 27 evaluable patients.

Bendamustine is approved for treatment of chronic 
lymphocytic leukemia and indolent non-Hodgkin lym-
phoma. An open-label, phase I/II, dose-escalation study 
examined bendamustine in combination with lenalido-
mide and dexamethasone in patients with stage II or III 
multiple myeloma that was refractory to or had progressed 
after 1 or more prior therapies, including lenalidomide.8 

Based on results from 36 patients, the maximum tolerated 
dose (MTD) was 75 mg/m2 for bendamustine and 10 mg 
for lenalidomide. The only reported severe toxicities were 
hematologic. After a median follow-up of 8 months, the 
estimated median PFS was 4.4 months (95% CI, 3.4–9.2), 
and median OS had not been reached.

Proteasome Inhibitors

For the high-risk relapsed refractory population, the single 
most active drug now available appears to be carfilzomib, 

addition of vorinostat did not contribute to EFS, although 
it did slightly increase the depth of response and the number 
of responders. Although these findings can be interpreted 
in many ways, one view is that HDAC inhibitors work 
by resensitizing refractory patients to drugs that they have 
been exposed to previously. The findings were somewhat 
unusual. Rather than expanding the population that can be 
treated, the VANTAGE 088 study showed that the HDAC 
inhibitors are not as active in the relapsed-sensitive setting 
as they are in the relapsed-refractory setting.

Smoldering Multiple Myeloma

Smoldering multiple myeloma is asymptomatic, but sev-
eral factors predict high risk of progression to symptomatic 
disease. A study showed that the progression from pre-
malignant to smoldering multiple myeloma to malignant 
multiple myeloma involves clonal expansion of deleterious 
plasma cells with specific genetic abnormalities, such as 13q 
deletions.3 A related phase III trial (QuiReDex: Revlimid 
[Lenalidomide] and Dexamethasone [ReDex] Treatment 
Versus Observation in Patients With Smoldering Multiple 
Myeloma With High Risk of Progression) was designed to 
determine whether early treatment could prolong the time 
to progression (TTP) of patients with smoldering multiple 
myeloma.4 High-risk patients were randomized to receive 
either no treatment or induction with lenalidomide plus 
dexamethasone followed by maintenance lenalidomide. 
The median TTP for the untreated arm was 23 months 
versus not yet reached for the treated arm. Of 118 evalu-
able patients, 59% of those randomized to no treatment 
converted to symptomatic myeloma compared with 15% 
of those who received the early treatment. Median 3-year 
OS was also significantly prolonged by the early treatment, 
reaching 93% with treatment versus 76% without (P=.04; 
Figure 2). This study lends support to further investigations 
to validate these findings in high-risk patients with smol-
dering multiple myeloma.

New Agents

One very intriguing presentation showed results from a 
novel chimeric antigen receptor (CAR), following on the 
work by Porter and colleagues in patients with chronic 
lymphoid leukemia.5 When introduced into T cells, the 
CAR redirects the cells’ specificity, reprogramming them 
to attack the malignant cells based on specific molecular 
determinants.6 Mihara and colleagues transduced T cells 
from healthy donors with retroviral supernatant containing 
the anti-CD38 CAR and showed subsequent high expres-
sion of the chimeric molecule on the T cells. After show-
ing specific killing against myeloma cell lines, the group 
showed that the engineered T cells achieved mean specific 

Figure 2. In the QuiReDex trial, patients with smoldering 
multiple myeloma were randomized to receive either no treatment 
(red line) or induction with lenalidomide plus dexamethasone 
followed by maintenance lenalidomide (blue line). Benefit 
was seen with the treatment regimen. QuiReDex=Revlimid 
[Lenalidomide] and Dexamethasone [ReDex] Treatment Versus 
Observation in Patients With Smoldering Multiple Myeloma 
With High Risk of Progression. Adapted from Mateos VM 
et al. Program and abstracts of the 53rd American Society of 
Hematology Annual Meeting and Exposition; December 10-13, 
2011; San Diego, California. Abstract 991.
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with lenalidomide and dexamethasone in patients with pre-
viously untreated multiple myeloma.12 Although the MTD 
was found to be 2.97 mg/m2, a lower dose of 2.23 mg/m2 
has been recommended for the phase II trial based on better 
tolerability and no apparent loss of efficacy. The combination 
was generally well tolerated, with transient adverse events. 
Of the 15 patients enrolled, 100% achieved a PR, includ-
ing 33% with VGPR and 27% with CR, after 4 treatment 
cycles. This drug has the potential to be very exciting for 
treating multiple myeloma.

Other Novel Drugs of Interest

Elotuzumab is a humanized monoclonal antibody against 
CS1, which is highly expressed on the majority of multiple 
myeloma cells. Preclinical data showed activity in combi-
nation with lenalidomide in a mouse multiple myeloma 
xenograft model. Lonial and associates performed a phase 
II study of 73 patients who were randomized to receive 
elotuzumab at 10 mg/kg or 20 mg/kg in combination 
with lenalidomide and low-dose dexamethasone.13 The 
most common treatment-emergent adverse events were 
lymphopenia, thrombocytopenia, and neutropenia, at 
15–16% each. The ORR for both arms was 82%, with 
a higher response rate observed at the lower elotuzumab 
dose. After a median follow-up of 14.1 months, the 
median PFS had not been reached.

Panobinostat is an oral pan-DAC inhibitor that was 
examined in combination with bortezomib and dexa-
methasone in the phase II PANORAMA 2 (Panobinostat 
Oral in Multiple Myeloma) trial.14 The patients in this 
single-arm study had relapsed, bortezomib-refractory 
disease and had received at least 2 prior lines of therapy. 
The treatment was given in 2 phases. During the first 
phase, patients received panobinostat, bortezomib, and 
dexamethasone during eight 3-week cycles. After 8 cycles, 
patients with a clinical benefit proceeded into the second 
phase, in which they were treated with the same drug 
combination every 6 weeks for 4 cycles. Results from 44 
patients showed 9 patients with at least a PR, and 2 of 

a novel proteasome inhibitor (Figure 3). PX-171-003-A1 
was an open-label, single-arm, phase IIb trial that enrolled 
patients with multiply relapsed multiple myeloma who 
had received 2 prior therapies, including bortezomib, 
combined with either thalidomide or lenalidomide, and 
an alkylating agent.9 The trial looked at carfilzomib in 2 
dose schedules. The drug was given on days 1, 2, 8, 9, 
15, and 16 of a 28-day cycle at 20 mg/m2 for the first 
cycle, then at 27 mg/m2 for up to 12 subsequent cycles. 
The analysis of 257 evaluable patients revealed an ORR 
of 24% and a median DOR of more than 7 months. 
Notably, no treatment discontinuations occurred due to 
either new or increasing peripheral neuropathy. Median 
DOR of patients with minimal responses (MRs) was 
6.3 months, reflecting that some patients had long-term 
MRs. The clinical benefit rate (comprising ORR plus 
MR) was 36%. Median DOR of patients with MRs was 
6.3 months, indicating that some patients had long-term 
MRs. We found a very robust response, even in patients 
whose disease was refractory to prior treatments. It is 
important to mention that these patients were very heav-
ily pretreated, having received a median 5 prior lines of 
therapy. The most common treatment-emergent, grade 3 
adverse events were predominantly hematologic. Also of 
importance, carfilzomib produced virtually no high-grade 
peripheral neuropathy, which is of course the limiting 
toxicity of bortezomib.

Final phase I/II results were presented on the new 
combination of carfilzomib plus lenalidomide and dexa-
methasone in 53 newly diagnosed multiple myeloma 
patients.10 This study in newly diagnosed patients is of 
interest here due to its inclusion of carfilzomib. The ORR 
was 94%, and all peripheral neuropathy observed was of 
grade 1 or 2. After 12 treatment cycles, 79% of patients 
achieved a complete or near-complete response, and 
responses were rapid.

Another novel proteasome inhibitor being tested in 
multiple myeloma is marizomib, which has shown efficacy 
in bortezomib-resistant cells in vitro and in vivo. Phase 
I data were presented on 34 patients who were treated  
with twice-weekly marizomib at doses ranging from 
0.075–0.6 mg/m2, with or without low-dose dexametha-
sone.11 The MTD was 0.5 mg/m2 infused over 120 min-
utes, and drug-related adverse events were manageable. 
Marizomib did not appear to cause peripheral neuropathy 
or myelosuppression, which are common among patients 
treated with bortezomib. The drug showed modest effi-
cacy, as 19% of evaluable patients achieved at least a PR 
and 38% achieved stable disease (SD), and activity was 
observed in patients with bortezomib-refractory disease. 

MLN9708 is an orally available form of bortezomib 
that has shown very interesting results. A phase I/II study 
examined weekly treatment with this drug in combination 

Figure 3. The structure of carfilzomib, a novel proteasome 
inhibitor. 
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findings have already made a difference in how physicians 
manage patients with multiple myeloma and will con-
tinue to have an impact on patient management.

Important Published Studies

The phase III BMT CTN 10102 study examined autolo-
gous stem cell transplantation followed by allogeneic or 
autologous stem cell transplantation in patients with stan-
dard-risk multiple myeloma.21 Based on the endpoints of 
median EFS and median OS, the study failed to show 
improved efficacy with non-myeloablative allogeneic stem 
cell transplantation after autologous stem cell transplan-
tation compared to tandem autologous transplantation. 
Specifically, in patients whose second transplant was allo-
geneic versus autologous, median 3-year PFS was 43% 
versus 46% (P=.671), and median OS was 77% versus 
80% (P=.191). However, the study should be looking at 
long-term survival of 10 years post-transplant. In the past, 
we have seen studies in which the allotransplant arms 
have been markedly inferior to the autotransplant arms, 
but when the follow-up is long enough, there are many 
more long-term survivors in the allotransplant arm than 
in the autotransplant arm. Therefore, these data may be 
premature. Unfortunately, the results of this trial have led 
to insurance companies denying allogeneic treatment to 
multiple myeloma patients.

A publication of scientific interest was that describ-
ing cereblon expression as necessary for the activity of 
lenalidomide and thalidomide in myeloma.22 The stud-
ies showed that cereblon presence was correlated to the 
activity of these drugs but was not correlated with the 
activity of unrelated drugs, such as bortezomib. It appears 
that cereblon may serve as a biomarker for the efficacy of 
immunomodulatory drugs.

The single most important study of this year described 
the complete sequencing of DNA from patients with mul-
tiple myeloma. The study performed parallel sequencing 
on 38 tumor genomes and compared them to matched 
normal DNA sequences.23 Several unexpected somatic 
mutations were observed in genes involved in protein 
translation, histone methylation, coagulation, and in 11 
members of the NF-kappa-B pathway. Activating muta-
tions of BRAF kinase were observed in 4% of patients. 
The observed genomic heterogeneity underscores the fact 
that multiple myeloma is not a single disease.

A phase I/II study evaluated perifosine plus bort-
ezomib with or without dexamethasone in 84 heavily 
pretreated patients with relapsed or relapsed multiple 
myeloma, all of whom had previous exposure to bort-
ezomib.24 Patients were treated with perifosine plus 
bortezomib alone, and dexamethasone was added upon 
disease progression. A response rate of 41% was observed 

these patients had a near CR. Seven more patients had 
an MR. Of the 8 patients who advanced to the second 
treatment phase, 6 were still receiving treatment at the 
time of the presentation.

Phase II results from the phase I/II, MM-002 trial 
of pomalidomide alone or combined with low-dose 
dexamethasone were presented.15 This study enrolled 
patients with relapsed/refractory disease that was resistant 
to lenalidomide and bortezomib, as pomalidomide activity 
had been observed in this setting. The recommended dose 
for the phase II portion was 4 mg/d, based on phase I find-
ings reported at the 2010 American Society of Hematology 
(ASH) meeting.16 In the open-label, phase II portion of 
the study, 221 heavily pretreated patients were random-
ized to receive pomalidomide with or without low-dose 
dexamethasone. There was an option to add low-dose 
dexamethasone to the monotherapy patients upon disease 
progression. In the combination arm, 34% achieved at 
least a partial response, compared with 13% of those 
given pomalidomide alone. PFS, the primary endpoint, 
was 3.8 months with dexamethasone and 2.5 months 
without (HR, 0.64; 95% CI, 0.47–0.66; P<.001). The 
responses were rapid, with median DORs of 8.5 months 
with pomalidomide monotherapy versus 7.9 months with 
the combination. In lenalidomide-refractory patients, the 
portion of patients achieving at least a PR was improved 
with the combination therapy (29% vs 15%), and a 
similar trend was reported for double-refractory patients 
(30% vs 16%). Both regimens were well tolerated, and no 
grade 3/4 neuropathy was observed.

Lacy and associates reported on recently published 
outcomes from 2 phase II trials of daily pomalidomide (2 or 
4 mg) in combination with weekly dexamethasone (40 mg) 
in patients who were refractory to both lenalidomide and 
bortezomib.17,18 Each cohort enrolled 35 patients. The 2 mg 
and 4 mg cohorts yielded confirmed ORRs, including MR or 
better, of 49% and 43%, respectively. At 6 months, rates of 
OS were 78% and 67%, respectively.

Probably the single most important presentation 
from ASH that will immediately affect clinical practice 
was that by Moreau and associates showing the dramatic 
reduction in peripheral neuropathy with subcutaneous 
administration of bortezomib compared to intravenous 
administration. The study was designed to show nonin-
feriority of the subcutaneous administration and indeed 
showed no significant difference in efficacy between 
the 2 routes of administration (P=.002).19,20 However, 
peripheral neuropathy was significantly reduced with sub-
cutaneous administration, including any grade (38% vs 
53%; P=.044), grade 2 or higher (24% vs 41%; P=.012), 
and grade 3 or higher (6% vs 16%; P=.026). Peripheral 
neuropathy is the toxicity that most often results in bort-
ezomib dose reductions or discontinuations. This group’s 
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in 73 evaluable patients with at least a minimal response. 
Median PFS was 6.4 months, and median OS was 25 
months. Although the results were modest, the triple 
therapy is being examined in a phase III trial versus bort-
ezomib plus dexamethasone.
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with indolent disease at first relapse versus a patient with 
aggressive, multiply relapsed disease. 

Several options are available for salvage therapy, 
including bortezomib, lenalidomide, thalidomide, and 
chemotherapy, such as dexamethasone, cyclophospha-
mide, etoposide, and cisplatin (DCEP). Transplant is 
another option if it was not part of the initial treatment. 

Novel Agents in Phase III Trials for the 
Relapsed Setting: Proteasome Inhibitors

Carfilzomib is an irreversible proteasome inhibitor. It 
is an important new drug that targets the proteasome’s 
chymotrypsin-like (CT-L) site, like bortezomib. Unlike 
bortezomib, carfilzomib is irreversible, and it can 
be given on consecutive days, so there is a prolonged 
exposure and it is highly selective with minimal off-
target effects. This drug has been given in relapsed and 
refractory myeloma as a single agent in the PX-171-
003 trial.3 There were 2 different regimens: 20 mg/
m2 (cohort 1) and 20 mg/m2 followed by 27 mg/m2 

(cohort 2). This study is interesting because most of 
the patients had received prior bortezomib. Among 
the 57 patients on the trial, ORR was 24%, median 
PFS was 3.7 months, and median overall survival was 
15.5 months. In patients who had received 1 line of 

Before initiating re-treatment for a patient with 
multiple myeloma, it is necessary to ensure that 
the patient truly warrants therapy for recurrent 

disease. There are 2 defined parameters that determine 
which patients have truly relapsed and therefore should be 
treated: clinical relapse and significant paraprotein relapse. 
Clinical relapse refers to the presence of symptoms such as 
development of a new soft tissue plasmacytoma or bone 
lesion on imaging, a definite increase in existing plasmacy-
toma, increase in the bone lesion, hypercalcemia, anemia, 
renal dysfunction noted by rising serum creatinine, hyper-
viscosity, bone pain, or compression fracture. Paraprotein 
relapse is defined as patients whose M spike is doubling in 2 
consecutive measurements separated by less than 2 months, 
or in 2 consecutive measurements, there is an absolute 
increase in serum M complement by more than 1 g/dL, 
a urine Bence-Jones protein measurement of more than  
500 g/day, or increase in free light chain by 200 mg/L.1,2  

Therapy Selection

Choice of therapy for treatment of relapsed myeloma 
patients would be predicated on host-related factors, 
tumor-related factors, and prior treatment and response 
history. Patients presenting with renal impairment are 
better served by drugs that are independent of renal 
function, such as bortezomib, thalidomide, and cyclo-
phosphamide. For patients presenting with significant 
cytopenia, non-myelosuppressive drugs, such as thalido-
mide, bortezomib, and glucocorticoids, are preferable. 
Patients who suffer from significant neuropathy should 
be spared additional exposure to thalidomide or bort-
ezomib. Extramedullary presentation, elevated LDH, 
duplication of 1q+ in excess of 3 copies, and deletion 17 
p13 generally predict for poor prognosis and aggressive 
disease. It is better to use combination chemotherapy 
under these circumstances. In addition, there are treat-
ment-related factors that depend upon the nature of the 
prior drug exposure. A patient who is progressing on 
bortezomib can be switched to lenalidomide, and vice 
versa. Another consideration is the nature of the relapse: 
whether it is indolent or aggressive and rapid, and 
whether it is the first relapse or one of many. These fac-
tors portend how the patient is going to fare on therapy, 
and therefore the treatment goal will differ for a patient 

Therapy Selection and Novel Agents in 
Relapsed and Refractory Multiple Myeloma
Sundar Jagannath, MD

Figure 4. Progression-free survival of bortezomib-naïve patients 
with relapsed and/or refractory multiple myeloma in the PX-
171-004, a phase 2 study of single-agent carfilzomib. Cohort 
1: 20 mg/2; Cohort 2: 20/27 mg/m2. Adapted from Vij R et 
al. Program and abstracts of the 53rd American Society of 
Hematology Annual Meeting and Exposition; December 10-13, 
2011; San Diego, California. Abstract 813.
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median PFS for pomalidomide plus low-dose dexametha-
sone was 4.7 months, whereas for pomalidomide alone it 
was 2.7 months. Median DOR was 7.9 months for the 
combination, and 8.5 months with pomalidomide alone.

Similar findings were reported by Lacy and colleagues.9,10 
Pomalidomide 2 mg with weekly dexamethasone 40 mg 
achieved an overall response rate of 34% in lenalidomide-
refractory patients. In a study from the Intergroupe Franco-
phone du Myélome, patients received pomalidomide 4 mg 

prior bortezomib exposure, the overall response rate 
was 30%, but in patients who had received more than 1 
line of prior bortezomib exposure, the RR decreased to 
19%. Among patients who were bortezomib-refractory 
in the last line of therapy, the ORR decreased to 19%. 
Carfilzomib in bortezomib-naïve patients at 20 mg/m2 
showed an ORR of 42%.4 With a dose of 20 mg/m2 
followed by 27 mg/m2 in bortezomib-naïve patients, 
the RR increased to 52%. Both dosing regimens 
showed robust PFS and OS (Figures 4 and 5). Clearly, 
carfilzomib is a very active single agent. MLN9708 has 
a mechanism of action essentially identical to that of 
bortezomib, but MLN9708 is an oral compound. It 
also targets the chymotrypsin-like proteolytic site, but 
pharmacokinetic and pharmacodynamic studies suggest 
that the new generation drug may be more effective.5 
It was tested in a phase I trial of 46 evaluable patients, 
in which 21 patients were in the dose-escalation cohort 
and 30 patients were in the expansion cohort.6 In this 
group of patients, 6 patients achieved partial remission 
or better, plus there was 1 patient with a CR, but this 
patient was never exposed to prior bortezomib. 

Pomalidomide is a third-generation immunomodula-
tory drug. In the phase I portion of the MM-002 trial, the 
pomalidomide dose ranged from 2–5 mg, with the option 
to add dexamethasone.7,8 Among the 28 patients who par-
ticipated in the phase I study, 25% of the patients achieved 
at least a partial response, and the MTD was 4 mg. In the 
phase II portion of the trial, patients were randomized to 
pomalidomide 4 mg versus pomalidomide 4 mg plus low-
dose dexamethasone. In the larger phase II trial, pomalido-
mide alone in 108 patients achieved an ORR of only 13% 
in this relapsed and refractory population. However, in the 
113 patients treated with pomalidomide plus low-dose 
dexamethasone, the ORR was 34%, including 1 CR. The 

Figure 5. Overall survival in bortezomib-naïve patients with 
relapsed and/or refractory multiple myeloma in the PX-171-004, 
a phase 2 study of single-agent carfilzomib. Cohort 1: 20 mg/2; 
Cohort 2: 20/27 mg/m2. Adapted from Vij R et al. Program and 
abstracts of the 53rd American Society of Hematology Annual 
Meeting and Exposition; December 10-13, 2011; San Diego, 
California. Abstract 813.
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Figure 6. In a study from the Intergroupe Francophone 
du Myélome, patients received pomalidomide 4 mg either 
continuously during a 28-day cycle (blue line) or in a cycle of 3 
weeks on followed by 1 week off (red line). Better results were 
seen with the 3 weeks on and 1 week off schedule. Adapted 
from LeLeu X et al. Program and abstracts of the 53rd American 
Society of Hematology Annual Meeting and Exposition; 
December 10-13, 2011; San Diego, California. Abstract 812.
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either continuously during a 28-day cycle or in a cycle of 3 
weeks on followed by 1 week off. Better results were seen with 
the 3 weeks on and 1 week off schedule (Figure 6).11

DAC Inhibitors

As discussed by Dr. Siegel, the Vantage 095 trial 
examined bortezomib and vorinostat in relapsed and 
refractory myeloma patients.12 The overall response 
rate was 17% and the clinical benefit response rate 
was 31%. The DOR, including minor response, was 
6.3 months. The median overall survival was 11.2 
months, with 2-year overall survival of 32%. The 
patients who received vorinostat plus bortezomib had 
a higher response rate that was highly significant, at 
56% as compared to 41% for bortezomib plus placebo 
(P<.001).13 The clinical benefit response rate was 71% 
with vorinostat plus bortezomib versus 54% in placebo 
plus bortezomib. The OS data are too early to show 
any difference at this time. PFS was also improved in 
the combination arm, at 7.6 months compared to 6.8 
months. Although the improvement was less than 1 
month, it was statistically significant and therefore met 
the study objective. Vorinostat is now being considered 
for approval by the FDA.

In the phase II PANORAMA 2 study, panobinostat, 
a pan-DAC inhibitor, bortezomib, and dexamethasone 
were evaluated for safety and efficacy in 55 bortezomib-
refractory myeloma patients.14 The ORR was 29%. Phase 
III trial results are forthcoming.

Monoclonal Antibodies

Lonial and colleagues presented a phase II study of 
elotuzumab in combination with lenalidomide and 
low-dose dexamethasone.15 Patients were randomized 
to receive elotuzumab at either 10 mg/m2 or 20 mg/m2. 
Elotuzumab, at 10 mg/kg, combined with lenalidomide, 
achieved an ORR of 92%, compared to approximately 
60% with lenalidomide and dexamethasone. In addi-
tion, the responses were durable: at a median follow-up 
of 14.1 months, the median PFS was not reached in the 
elotuzumab/lenalidomide group. In the lenalidomide/
dexamethasone group, the median PFS was 11.1 months. 
This drug is very promising, and there is a phase III clini-
cal trial now ongoing.

Two antibodies are currently being tested in phase 
3 trials in combination with other active myeloma 
agents, namely elotuzumab and siltuximab.15 Elotu-
zumab binds to antigen CS 1 expressed on plasma cells 
universally. Elotuzumab in combination with lenalido-
mide and dexamethasone showed a very high response 
rate of 82% in patients with multiple myeloma with  

1 to 3 prior relapses. Siltuximab binds to IL-6 and  
was combined with dexamethasone in a phase II study.  
A response was seen in 17% of patients, and a further 
6% had an MR.16

Perifosine

Preclinical data with perifosine, an AKT inhibitor, showed 
good synergy with several myeloma drugs. An early phase I/II 
trial reported by Richardson and colleagues with perifosine 
and bortezomib with or without dexamethasone showed an 
ORR (including MRs) of about 41% for this combination 
in 73 evaluable patients, whereas in bortezomib-refractory 
patients, 32% of the patients responded.17 This drug is also 
being tested in a phase III study.
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Emerging Treatment Options for Relapsed and Refractory Multiple Myeloma: A Post-ASH 
Discussion

CME Post-Test: Circle the correct answer for each question below. 

1.  Refractory myeloma refers to a clinical scenario in which the 
patient is not responsive to the current therapy or progresses 
__.

a. within 2 months of the last treatment
b. within 3 months of the last treatment
c. within 4 months of the last treatment
d. within 5 months of the last treatment

2.  In the phase IIb VAnTAgE 095 trial, which examined 
bortezomib plus oral vorinostat in patients at very high risk, 
the overall response rate was __.

a. 13%
b. 15%
c. 17%
d. 19%

3.  In an open-label, phase I/II, dose-escalation study examining 
bendamustine, lenalidomide, and dexamethasone in patients 
with stage II or III multiple myeloma that was refractory or 
had progressed, what was the maximum tolerated dose of 
lenalidomide?

a. 8 mg
b. 10 mg
c. 12 mg
d. 14 mg

4.  For the high-risk relapsed refractory population, the single 
most active drug now available appears to be __.

a. Bortezomib
b. Carfilzomib
c. Dexamethasone
d. Elotuzumab

5.  In the phase II PAnORAMA 2 trial examining a regimen of 
panobinostat, bortezomib, and dexamethasone, how many 
patients achieved at least a partial response?

a. 9
b. 10
c. 11
d. 12

6.   In a study by Moreau of bortezomib, which route of 
administration showed a reduction in peripheral neuropathy?

a. Enteral
b. Intravenous
c. Oral
d. Subcutaneous

7.   In a phase II study, elotuzumab at 10 mg/kg combined with 
lenalidomide achieved an overall response rate of __.

a. 71%
b. 75%
c. 83%
d. 92%

8.   Which agent binds to the epidermal growth factor receptor?

a. Cetuximab
b. Panobinostat 
c. Perifosine 
d. Siltuximab

9.  In a study by lacy and colleagues of pomalidomide, which 
schedule was associated with better results?

a. Continuous administration during a 28-day cycle 
b. Administration for 3 weeks on followed by 1 week off

10.  In an early phase I/II trial reported by Richardson and 
colleagues, perifosine and bortezomib with or without 
dexamethasone showed an overall response rate of 
approximately __.

a. 41%
b. 51%
c. 61%
d. 71%
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