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Introduction

Multiple myeloma (MM) is a hematologic disorder which is characterized  by a
proliferation of malignant, monoclonal plasma cells in the bone marrow (BM)
and/or extramedullary sites.1 Symptomatic MM is characterized by typical mani-
festations of organ damage named CRAB, such as lytic bone lesions, hypercal-
cemia, anemia and renal impairment.1 Recently the criteria for MM were redefined
by the International Myeloma Working Group (IMWG), which are summarized in
Table 1.2 Progress in the first progression-free survival (PFS) and overall survival
(OS) has been achieved through the introduction of high-dose therapy (HDT) with
autologous stem cell transplantation (ASCT), and by the introduction of thalido-
mide, bortezomib and lenalidomide.3 Despite the recent progress in OS rates, MM
remains an incurable disease and the majority of patients will relapse and will
require treatment. 

Definitions of relapsed and relapsed/refractory risease
The IMWG published definitions of relapsed MM as well as treatment indica-

tions in 2006, 2009 and 2011.4-6 Relapsed MM is regarded as a recurrence of the dis-
ease after prior response, and has been defined based on objective laboratory and
radiological criteria: ≥ 25 % increase of the serum or urine monoclonal protein (M-
protein) or ≥ 25 % difference between involved and uninvolved serum free light
chains from its nadir, respectively, or the development of new plasmacytomas or
hypercalciemia. In patients with non-secretory disease, relapse is defined as an
increase of the bone marrow plasma cells. In general, an indication for relapse treat-
ment has been defined as either the appearance or reappearance of one or more
CRAB criteria or a rapid and consistent biochemical relapse. Relapsed/refractory
MM (RRMM) is defined as a disease which becomes non-responsive or progressive
on therapy or within 60 days of the last treatment in patients who had achieved a
minimal response (MR) or better on prior therapy.7
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The approach to the patient with relapsed or relapsed/refractory mul-
tiple myeloma (RRMM) requires a careful evaluation of the results
of previous treatments, the toxicities associated with them and an

assessment of prognostic factors. Since the majority of patients will have
received prior therapy with drug combinations including a proteasome
inhibitor and/or an immunomodulatory drug (IMiD), it is the physician’s
task to choose the right moment for the start of therapy and define with
the patient which goals need to be achieved. The choice of regimen is usu-
ally based on prior responsiveness, drugs already received, prior adverse
effects, the condition of the patient and expected effectiveness and tolera-
bility. Many double and triple drug combinations are available. In addition,
promising new drugs like pomalidomide, carfilzomib and monoclonal anti-
bodies are, or will be, available shortly, while other options can be tried in
clinical studies. Finally, supportive care and palliative options need to be
considered in some patients. It is becoming increasingly more important to
consider the therapeutic options for the whole duration of the disease
rather than take a step by step approach, and to develop a systematic
approach for each individual patient. 

Treatment of relapsed and refractory multiple
myeloma
Pieter Sonneveld and Annemiek Broijl
Erasmus MC Cancer Institute, Department of Hematology, Rm Na824, Rotterdam,
the Netherlands

ABSTRACT

Ferrata Storti
Foundation

EUROPEAN
HEMATOLOGY
ASSOCIATION

Haematologica 2016
Volume 101(4):396-406

doi:10.3324/haematol.2015.129189



Indications for relapse treatment
The aim of relapse treatment is to relieve disease symp-

toms and/or to prevent the development of CRAB symp-
toms. Second and later remissions tend to be shorter
because of more aggressive tumor behavior at each relapse
due to the selection of resistant clones and the develop-
ment of refractory disease.8 In the case of relapse present-
ing with new or worse CRAB symptoms, immediate
treatment is mandatory. A biochemical relapse or progres-
sion may require immediate treatment, or in the case of
indolent disease, careful monthly monitoring of M-protein
levels until significant progression.9 The indications for
starting treatment at clinical and /or biochemical relapse
were recently defined in a consensus paper by the
IMWG.10 These are summarized in Table 2. In brief, the
treatment of biochemical relapse is indicated if any of the
following is present: a doubling of the serum M-protein,
an increase of serum M-protein by ≥ 10 g/L, an increase of
urine M-protein by ≥ 500 mg/24h or an increase of
involved serum free light chains (FLC) level by ≥ 200 mg/L
(plus abnormal ratio) by 2 measurements, 2 months apart.
In the presence of high-risk factors, such as aggressive dis-
ease at diagnosis, a short treatment-free interval with a
suboptimal response to the previous treatment line, immi-
nent risk for organ dysfunction such as previous light
chain-induced renal impairment, aggressive bone lesions
or unfavorable cytogenetics t(4;14) or del17p, treatment
should be initiated at the stage of biochemical relapse
before serious symptomatic disease develops.11

Treatment considerations at relapse
When the indication for treatment has been made, vari-

ous factors may be considered in order to make the optimal
treatment choice. First, a risk estimation has to be made
since the clinical course of the disease varies widely
between patients. Twenty percent of patients have high-
risk disease, which is associated with unfavorable cytoge-
netics del17p, t(4;14), add 1q, t(14;16), a high-risk gene
expression profile, ISS3 and high serum lactodehydroge-
nase at diagnosis, or plasmacel leukemia or a rapid progres-
sion/relapse.12,13 These patients require immediate treatment

with combination regimens. Intermediate-risk (60 %) and
low-risk (20 %) patients may benefit from less intensive
regimens or even monotherapy, respectively.  Patient-relat-
ed factors such as age and performance status may limit the
number and type of treatment options. It is important to
consider the previous line(s) of therapy, the disease respons-
es and prior adverse events (Figure 1). The choices are also
influenced by age, frailty status and the expectations of the
patients and their families. The physical and emotional
impact of hospitalization or frequent hospital visits should
be considered. In many relapse trials the occurrence of any
grade treatment-related adverse events is approximately
50% and serious adverse events (SAE) 20%. Treatment-
related AEs are therefore a frequent cause of premature dis-
continuation, which will influence the outcome. It is impor-
tant that the patient completes the planned treatment in
order to achieve control of the disease.14 Quality of life is an
important goal, which reflects the patient's ability to con-
tinue their activities.15,16 In Table 3 these factors are listed. As
of 2015 the EMA has approved for the treatment of
relapsed MM i) lenalidomide in combination with dexam-
ethasone; ii) bortezomib alone or in combination with
pegylated liposomal doxorubicin. Treatment with carfil-
zomib combined with lenalidomide and dexamethasone
was also recently approved, while approval is expected for
therapy with  panobinostat combined with bortezomib and
dexamethasone. For RRMM  pomalidomide combined
with dexamethasone has been approved. However, many
other drugs are used that were not formally approved for
this indication, such as thalidomide and bendamustine.

Prognostic factors at relapse and impact of response
Results of prior treatment. The majority of patients with

NDMM receive a triple-drug induction regimen that con-
tains at least one novel agent plus dexamethasone and a
third agent. The European Medicine Agency (EMA) has
approved bortezomib and thalidomide for first-line treat-
ment in transplant eligible and non-transplant eligible
patients. Continuous lenalidomide plus dexamethasone
has recently received approval by the EMA for use in non-
transplant eligible NDMM patients based on the MM-020
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Table 1. Revised International Myeloma Working Group diagnostic criteria for multiple myeloma and smouldering myeloma.

Definition of multiple myeloma 
Clonal bone marrow plasma cells ≥10% or biopsy-proven bony or extramedullary plasmacytoma* and any one or more of the following myeloma defining
events: • Myeloma defining events: 
• Evidence of end organ damage that can be attributed to the underlying plasma cell proliferative disorder, specifically: 
• Hypercalcaemia: serum calcium >0·25 mmol/L (>1 mg/dL) higher than the upper limit of normal or >2·75 mmol/L (>11 mg/dL) 
• Renal insufficiency: creatinine clearance <40 mL per min† or serum creatinine >177 �mol/L (>2 mg/dL) 
• Anaemia: haemoglobin value of >20 g/L below the lower limit of normal, or a haemoglobin value <100 g/L 
• Bone lesions: one or more osteolytic lesions on skeletal radiography, CT, or PET-CT‡

• Any one or more of the following biomarkers of malignancy: 
• Clonal bone marrow plasma cell percentage* ≥60% 
• Involved:uninvolved serum free light chain ratio§ ≥100 
• >1 focal lesions on MRI studies¶ 

Definition of smouldering multiple myeloma 
Both criteria must be met: 
• Serum monoclonal protein (IgG or IgA) ≥30 g/L or urinary monoclonal protein ≥500 mg per 24 h and/or clonal bone marrow plasma cells 10–60% 
• Absence of myeloma defining events or amyloidosis 
PET-CT: 18F-fluorodeoxyglucose PET with CT. *Clonality should be established by showing �/�-light-chain restriction on flow cytometry, immunohistochemistry, or immunofluores-
cence. Bone marrow plasma cell percentage should preferably be estimated from a core biopsy specimen; in case of a disparity between the aspirate and core biopsy, the highest
value should be used. †Measured or estimated by validated equations. ‡If bone marrow has less than 10% clonal plasma cells, more than one bone lesion is required to distinguish
from solitary plasmacytoma with minimal marrow involvement. §These values are based on the serum Freelite assay (The Binding Site Group, Birmingham, UK). The involved free
light chain must be ≥100 mg/L. ¶Each focal lesion must be 5 mm or more in size. 



trial.17 Consequently, more patients will receive lenalido-
mide in first-line treatment, and this will reduce or change
the number of options in relapsed MM. The IMWG has
conducted a survey of the risk of progression in patients
relapsing after prior therapy with IMiDs and bortezomib,
showing that that the median OS and event-free survival
(EFS) rates were 9 months and 5 months, respectively.18 In
two individual studies single-agent bortezomib or borte-
zomib plus pegylated liposomal doxorubicin and dexam-
ethasone were evaluated. A lower response rate was
observed in thalidomide-exposed compared to thalido-
mide-naïve patients with bortezomib monotherapy as sal-
vage treatment.19 When bortezomib was combined with
pegylated liposomal doxorubicin and dexamethasone this
difference was not observed.20 In an analysis of the MM-
009 and MM-010 trials comparing lenalidomide plus dex-
amethasone with dexamethasone in relapsed MM,
thalidomide-naïve patients had a significantly better over-
all response rate (ORR) than patients who had received
thalidomide. Also, time to progression (TTP, 13 vs. 8
months) and PFS (13 vs. 8 months) were superior in
thalidomide-naïve patients, while OS was not different.21
In other trials a similar difference was observed between
thalidomide-naïve versus thalidomide exposed patients
who received subsequent treatment with VRD (borte-
zomib, lenalidomide, dexamethasone), VCD (bortezomib,
cyclophosphamide, dexamethasone) or VTD (borte-
zomib, thalidomide, dexamethasone).22-24 In a recent
update of the VISTA trial, patients who had been treated
upfront with VMP (bortezomib, melphalan, prednisone)
had a similar or better outcome following relapse treat-
ment with bortezomib-based or IMiD-based regimens as
compared to MP (melphalan, prednisone) treated
patients.25 Other studies of the impact of upfront borte-
zomib treatment on the outcome of relapse treatment
with lenalidomide plus dexamethasone showed less
favorable results.26-28 Bortezomib retreatment has been
investigated in a recent prospective Italian trial, where
40% of patients achieved a response with a TTP of 8
months and there was a better outcome in patients who
achieved a complete response (CR) following prior borte-
zomib (see below).29

Achievement of response. In first relapse clinically relevant
responses can be achieved in 40 – 50% of patients. An
important question is whether the depth of response
affects long-term outcome in relapsed MM (for review see
Lonial et al.30) In the APEX trial the achievement of CR
with bortezomib was associated with a longer time to
next treatment compared with VGPR or PR (24 vs. 13 vs. 6
months).31 In the MM-009 and MM-010 trials using
lenalidomide plus dexamethasone TTP and OS were sig-
nificantly longer in patients who achieved VGPR or better
compared with PR (TTP: 27 vs. 12 months; OS: not
reached vs. 44 months).32 At subsequent relapses and in
RRMM virtually no impact of CR/VGPR on OS or TTP is
observed as was demonstrated in the MM-003 trial with
pomalidomide plus low-dose dexamethasone.33 These
data indicate that in first relapse CR may be a relevant
treatment goal which can be actively pursued in patients.
In second relapse and beyond the goal of treatment is to
prevent organ impairment and to control the disease.

Cytogenetics. In contrast to newly diagnosed MM the
impact of unfavorable cytogenetics on the outcome of
relapse treatment has not been well documented, due to
the lack of consistent data in large clinical trials. In addi-
tion, there is a selection bias of patients able to participate
in trials with experimental agents and the number of
patients in Phase 2 trials is too small to allow subanalyses.
Therefore, the results of cytogenetic subgroups should be
considered with caution. In a trial in relapsed MM patients
treated with bortezomib, gain of 1(q21) was associated
with a worse PFS (7 vs. 2 months) and OS (24 vs. 5
months), while del17p, del(1p21) and del13q had no
impact.34 In a trial with escalated dose bortezomib plus RD
followed by lenalidomide maintenance in patients in first
relapse no impact of unfavorable cytogenetics on PFS or
OS was observed.35 In a prospective trial comparing VRD
vs. lenalidomide plus dexamethasone (RD) in relapsed
MM, the presence of +1(q21) was associated with shorter
OS in the RD group, while the impact of t(4;14) and
del13q was less clear. In this trial del17p had a poor out-
come in both groups.24 In a study by the Intergroupe
Francophone du Myelome (IFM), t(4;14) had a negative
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Table 2. Indications for treatment at relapse.

Indications for treatment at relapse

Clinical relapse

• Development of new soft-tissue plasmacytomas or bone lesions
• Definite increase (≥50%) in size of existing plasmacytomas or bone lesions
• Hypercalcemia (≥11.5 mg/dL; 2.875 mmol/L)
• Decrease in hemoglobin of ≥2 g/dL (1.25 mmol/L), or to < 10g/dL because of myeloma�
• Rise in serum creatinine by ≥2 mg/dL or more (≥177 mmol/L), due to myeloma
• Hyperviscosity requiring therapeutic intervention

Significant biochemical relapse in patients without clinical relapse
• Doubling of the M-component in two consecutive measurements separated by 2 months with the reference value of 5 g/L, or
• In two consecutive measurements any of the following increases:�

o the absolute levels of serum M protein by ≥10 g/L, or 
o an increase of urine M protein by ≥500 mg per 24 hours, or 
o an increase of involved FLC level by ≥20 mg/dL (plus an abnormal FLC ratio) or 25% increase (whichever is greater)



impact  on OS in relapsed MM patients treated with
lenalidomide plus dexamethasone.26 More recently, in a
trial with single-agent carfilzomib, relapsed MM patients
with del17p or t(4;14) or t(14;16) had a worse OS than
patients without these karyotypes (19 vs. 9 months).36 In
contrast, the Aspire trial using carfilzomib plus lenalido-
mide and dexamethasone showed no difference in PFS
and TTP across subgroups with high-risk versus standard-
risk cytogenetics.37 Finally, a subgroup analysis of the MM-
003 trial showed a benefit of response and PFS (3 months
vs. 1 month) in patients with t(4;14) or del17p who
received pomalidomide plus LD dexamethasone com-
pared to dexamethasone alone.38 From these few studies
one may conclude that at present there is no convincing
evidence that patients with relapsed MM who have high-
risk cytogenetics should be excluded from relapse treat-
ment.

Treatment options at relapsed MM
New regimens which include the novel agents thalido-

mide, bortezomib and lenalidomide as single-agents or in
combination with dexamethasone have shown significant

activity in patients with relapsed MM and are generally
well tolerated.39-44 These agents have set the stage for the
development of next-generation immunomodulatory
drugs (IMiDs) and proteasome inhibitors, i.e. pomalido-
mide and carfilzomib in relapsed and/or refractory dis-
ease.33,37 In general, doublet or triplet regimens are pre-
ferred above single agents for optimal effect. Recently the
IMWG published recommendations for global myeloma
care including treatment options at relapse.45 Figure 1 gives
a general strategy for treatment selection, which will be
discussed below. In Figure 2 the European Myeloma
Network guideline for myeloma care shows specific treat-
ment choices, which are endorsed by the authors.11,14 The
reader is also referred to recently published ESMO guide-
lines, other publications11,14,46,47 and to published
overviews.48,49

Retreatment
Retreatment with an agent used previously is consid-

ered feasible, provided the treatment produced a clinically
meaningful response of adequate duration and acceptable
toxicity. In general, the minimal depth of the initial
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Figure 1. Global strategy for treatment strategy at
relapse.



response should be partial response, while the minimal
duration should be at least 6 months. Trials and retrospec-
tive analyses have shown that retreatment with borte-
zomib is feasible and effective and does not incur cumula-
tive toxicity.50-52 Lenalidomide retreatment is also feasible
and may induce responses in up to 44 % of relapsed
patients, and is better than retreatment with thalido-
mide.51,53 Tolerability is another important consideration,
and factors like neuropathy, myelosuppression and throm-
bosis may influence the choice of therapy. For some
patients a change to a less intensive schedule or dose may
make the treatment better tolerated. For bortezomib
changing to a weekly and subcutaneous schedule will
reduce toxicity.54 If an effective alternative treatment is
available at relapse, switching drug class is preferable,
while previously used agents may then be considered in
later lines.29,50 Patients may even become sensitive to (esca-
lated dosages of) drugs to which they were previously
refractory, based on the appearance of different tumor
clones during subsequent stages of the disease.55

Thalidomide
Thalidomide monotherapy has long been considered a

valuable treatment option for patients with relapsed MM.
However, there are no randomized phase III clinical trials
supporting the use of thalidomide in this indication. In a
systematic review of 42 clinical studies of thalidomide
monotherapy in 1629 intent-to-treat patients, thalidomide
was associated with a partial response  or better in 29% of
patients (CR 1.6%) and led to a median OS of 14 months.56
These results were validated by a meta-analysis limited to
trials of ≥50 patients, which reported a similar ORR of
28% (CR 2% and PR 26%).57 Median doses were in the
range of 200–800 mg/day, indicating the lack of standards
regarding the optimal dose of thalidomide treatment. A
later phase III comparison of low-dose (100 mg) and high-
dose (400 mg) thalidomide showed similar activity, with
improved safety associated with low-dose thalidomide
indicating that 100 mg should be the preferred dose.58
Retreatment with thalidomide was associated with a 30%
ORR. Combining thalidomide with dexamethasone
improves its efficacy in relapsed MM and phase II studies
have reported an ORR of 41–56%.59,60 The efficacy is fur-
ther improved when thalidomide is used in triple or even
quadruple combinations, including thalidomide with dex-
amethasone and bortezomib (VTD), dexamethasone and
cyclophosphamide (CTD), bortezomib plus melphalan
and prednisone (VMPT) or dexamethasone (VMDT),
lenalidomide, melphalan and prednisone (RMPT), or VTD
with pegylated liposomal doxorubicin.23,61-66 These regi-
mens have been associated with an ORR of 63–90% with
CR being reported in 2–35% of patients. 

Conclusion. Thalidomide combined with dexamethasone
is still an option for relapsed patients especially if they are
thalidomide-naïve, for whom an oral treatment schedule
is needed and who are not eligible for bortezomib or
lenalidomide-based treatment. However, the use of
thalidomide has diminished because its continuous use is
hampered by poor tolerability, the risk of thrombotic
events and/or peripheral neuropathy as well as the avail-
ability of effective alternative treatments.

Bortezomib
Bortezomib is an effective drug for patients with

relapsed MM. It can be safely and effectively  adminis-

tered to patients with renal impairment.67 The drug is
now routinely administered subcutaneously and may be
used in a weekly schedule in elderly patients. Its main
toxicities include peripheral neuropathy which may pre-
clude further treatment68, gastrointestinal symptoms and
transient thrombocytopenia. The phase III APEX trial
reported that bortezomib, as compared with dexametha-
sone, improves outcomes in patients with RRMM.69
Patients treated with bortezomib had higher ORRs (38%
vs. 18%; CR 6% vs. <1%; P<0.001 for each), longer TTP
(6.2 months vs. 3.5 months; P<0.001), and better 1-year
OS (80% vs. 66%; P=0.003) than those treated with dex-
amethasone. An updated analysis, based on a median
follow-up period of 22 months for surviving patients,
confirmed a survival benefit of 6 months for bortezomib
compared with dexamethasone (median OS 29.8 months
vs. 23.7 months) despite a 62% crossover of patients
from the dexamethasone group to the bortezomib
group.70 Retreatment with bortezomib has clinical value
if the patients were responsive previously, and if the
response lasted more than 6 months.29 Bortezomib is
effective in combination with other agents and studies
have reported improved ORR and good tolerability in
combination with dexamethasone and/or pegylated lipo-
somal doxorubicin.20,71-74 Bortezomib is also effective as
part of quadruple drug salvage regimens (ORR 56–88%;
CR 6–46%;(VGPR or better 34–55%), and favorable
response rates have been reported of bortezomib with
CTD (VCTD), VMPT, and bortezomib with doxorubicin,
dexamethasone, and lenalidomide (DVD-R).62,75,76
Bortezomib also appears to enhance the effects of
lenalidomide, and combinations of these two agents are
currently under clinical evaluation.
Conclusion: Bortezomib combined with dexametha-

sone is an effective treatment for RRMM. Its efficacy is
increased when combined with thalidomide, cyclophos-
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Table 3. Patient- and treatment-related factors in the selection of
treatment at relapse MM.

Patient- and treatment-related factors in the selection
of treatment at relapse MM

Patient-related Factors
Age and Frailty
WHO Performance Status
Comorbidities
Transplant eligibility
Residual or late effects of prior therapies
Pre-existing (peripheral) neuropathy and/or thrombotic events

Disease-related Factors
Type and risk status of initial disease
Response and response duration following prior therapies
Presence of refractory disease
Aggressiveness of current relapse

Treatment-related factors
Response and/or refractoriness to prior therapies
Previous use of IMiDs and proteasome inhibitor
Previous use of alkylators
Prior HDT with ASCT
Single, dual or triple drug combination
Type and severity of adverse events related to prior therapies 
Bone marrow reserve 
Expected efficacy & toxicity of proposed therapy
Availability, cost and management requirements
Expectations of the patient



phamide or an anthracyclin. Patients should be carefully
monitored for neuropathy, in case the dose and schedule
need to be reduced.

Lenalidomide
Lenalidomide as a single agent is active and well toler-

ated in patients with relapsed MM, and adding dexam-
ethasone to lenalidomide has been shown to further
improve response rates by up to 30%.77 In the MM-009
and MM-010 trials patients were treated with lenalido-
mide plus dexamethasone until disease progression or
unacceptable toxicity was observed.78,79 In the MM-010
trial lenalidomide plus dexamethasone significantly
improved ORR (60.2% vs. 24.0%), TTP (11.3 months vs.
4.7 months), and OS (not reached vs. 20.6 months; HR =
0.66) compared with dexamethasone alone. An analysis
of pooled data from the MM-009 and MM-010 trials

after a follow-up of 48 months confirmed the improved
outcomes with lenalidomide plus dexamethasone, which
significantly improved ORR (60.6% vs. 21.9%), duration
of response (15.8 vs. 7 months), and median TTP (13.4 vs.
4.6 months). OS was also significantly longer in patients
treated with lenalidomide plus dexamethasone com-
pared with dexamethasone alone (38 vs. 31.6 months).80
A later analysis suggested that to achieve a maximum
PFS benefit, patients should be treated for at least 12
months with full-dose lenalidomide plus dexametha-
sone, followed by lower-dose continued therapy.81
Because of the good tolerability of lenalidomide, high
clinical activity and its oral formulation various combina-
tion regimens have been evaluated. Among these, the
addition of cyclophosphamide to lenalidomide and dex-
amethasone for continuous treatment has clinical value
in patients with suboptimal response.82 As lenalidomide

Treatment of relapsed and refractory multiple myeloma

haematologica | 2016; 101(4) 401

Figure 2. Guideline for treatment choices in patients with relapsed and/or refractory multiple myeloma developed by the European Myeloma
Network.



appears to enhance the anti-myeloma effects of borte-
zomib, these two agents have been evaluated as combi-
nation therapy in patients with relapsed MM.83
Retreatment with lenalidomide has shown a significant
ORR. The combination lenalidomide, bortezomib and
dexamethasone (RVD) is an active and well-tolerated
regimen in patients with relapsed MM and can overcome
drug resistance in patients previously treated with
lenalidomide, bortezomib, thalidomide, or ASCT. With a
follow-up of >2 years, MR or better was achieved by
78% of patients, including PR or better in 64% and CR or
near CR in 25% of patients; the median PFS was 9.5
months and the median OS was 26 months. A four-agent
combination regimen (RMPT) followed by maintenance
with lenalidomide was effective and well tolerated in
patients with relapsed MM with a 1-year PFS and OS of
51% and 72%, respectively.84 The European Myeloma
Network has defined a consensus statement for the use
of lenalidomide.85

Conclusion. Lenalidomide combined with dexametha-
sone is currently the most efficient option for relapsed
MM and may be combined with bortezomib, cyclophos-
phamide or other agents.
It is necessary to give the full-dose with dexamethasone

during reinduction and continue with a lower-dose until
progression.

Pomalidomide
Recently, pomalidomide alone or combined with dex-

amethasone was approved by the EMA, based on the
results of the MM-003 trial for use in patients who have
received at least 2 prior therapies including lenalidomide
and bortezomib and have demonstrated disease progres-
sion. Dosing variations in early clinical trials defined the
dose of pomalidomide at 4 mg on days 1-21 in a 28-day
schedule.86 Pomalidomide has demonstrated an ORR of
33% and a median response duration of 8 months in heav-
ily pretreated patients.87 In the extended Phase 2 part of
the MM-002 trial, PFS and OS were 4 and 16 months,
respectively.88 The pivotal trial demonstrating the superior-
ity of pomalidomide with dexamethasone was MM-003,
which showed a better PFS (4 vs. 1.9 months) and OS (12
vs. 8 months) in spite of crossover from the dexametha-
sone arm for those patients who did not respond.33
Recently an expert panel consensus statement was pub-
lished on the optimal use of pomalidomide in RRMM.89
Conclusion. Pomalidomide is the only agent with demon-
strated clinical activity in end-stage disease in patients
who have received bortezomib and lenalidomide. It
should be given until progression, preferably combined
with dexamethasone.

Corticosteroids and conventional agents
Dexamethasone is added to most other therapies at a

weekly dose of 20-40 mg. Its toxicities, i.e. osteoporosis
and infections, limit prolonged use of the drug. However,
in patients who have exhausted other options weekly
dexamethasone or continuous low-dose (20 mg) pred-
nisolone may be considered. Cyclophosphamide is an
alkylating agent that is usually well tolerated and can be
given orally or intravenously. It is often combined with
bortezomib in the VCD or CyBorD schedules or with
lenalidomide, but it can also be taken alone in a 300
mg/m2 weekly regimen. Standard-dose intermittent oral

melphalan may also be a valuable option for economic
reasons or when patients have no other treatment
options. High-dose chemotherapy such as DCEP and
DT-PACE can be given in RRMM, although responses are
usually short.90

Bendamustine
This is a bi-functional alkylating agent that was approved

for the treatment of chronic lymphocytic leukemia, indo-
lent B-cell non-Hodgkin lymphoma and NDMM in patients
who cannot tolerate thalidomide or bortezomib because of
neuropathy. Bendamustine is currently undergoing clinical
evaluation as an anti-myeloma treatment. Early studies
have reported promising efficacy and good tolerability with
a regimen of bendamustine in combination with thalido-
mide, in combination with lenalidomide and dexametha-
sone, or in combination with bortezomib and dexametha-
sone in patients with relapsed MM.91-93

High-Dose Therapy (HDT) with autologous stem cell
transplantation (ASCT) or Allogeneic SCT
In transplant eligible patients with relapse or progres-

sion, HDT followed by ASCT may be considered. In
patients who did not receive HDT before, it is the treat-
ment of choice if stem cells can be obtained.94 In general,
HDT plus ASCT is valuable if patients had responded to a
previous HDT and have achieved at least 2 years of PFS.
This has also become an option in patients of a more
advanced age.95 As shown recently in a randomized trial
by the NCRI a second high-dose melphalan plus ASCT is
a better option than weekly cyclophosphamide in patients
who received ASCT at least 18 months before, resulting in
a longer time to progression (19 vs. 11 months).96 Two
international trials by IFM with an American consortium
and by the European Myeloma Network are currently
investigating the benefit of HDT in newly diagnosed MM
versus first relapse. 
Allogeneic transplantation is an experimental option for

use in clinical trials in patients with high-risk disease and
unfavorable karyotypes.97 The European Group for Blood
and Marrow Transplantation published a long follow-up of
NDMM and relapsed MM patients treated with autolo-
gous/reduced-intensity allogeneic SCT vs. autologous SCT,
showing a superior OS with the former combination (47%
vs. 31% at 96 months).98 The same group more specifically
analyzed the results of reduced-intensity allogeneic SCT in
relapsed MM.99 At the present time, most investigators cur-
rently regard allogeneic SCT as an option for younger, fit
patients with high-risk disease in first relapse. 

Novel agents under clinical development
In addition to approved novel agents, ongoing trials

show promising activity of various agents of different
drug classes. While these drugs are not available as yet,
they are considered experimental in Europe. Because of
their interest for patients wishing to participate in clinical
trials they will be briefly discussed. An extensive, recent
summary of this topic was published by the IMWG
group.100
Carfilzomib when combined with lenalidomide and

dexamethasone has recently demonstrated significant
clinical activity in the ASPIRE trial, leading to an unprece-
dented PFS of 26 months versus 17 months in the control
group.37 The combination was well tolerated and there
was a clinical benefit in the quality of life. In the ENDEAV-
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OUR study,  carfilzomib plus dexamethasone was superi-
or to bortezomib plus dexamethasone in relapsed MM,
including patients who were treated with but not refracto-
ry to bortezomib.101 The EMA evaluated the drug in 2015
and full access to the market is expected in 2016. Another
trial comparing single agent carfilzomib with dexametha-
sone (FOCUS) was not positive because of good results in
the control arm, where > 90 % received cyclophos-
phamide/dexamethasone. This also suggests that carfil-
zomib must be combined with other agents.

HDAC inhibitors. Panobinostat and vorinostat are epige-
netic drugs that can be combined with other agents.102,103
Vorinostat combined with bortezomib and dexamethasone
showed a PFS advantage of only 1 month compared with
bortezomib and dexamethasone. Panobinostat had a signif-
icant advantage when combined with bortezomib and dex-
amethasone over those drugs with placebo, however, at the
cost of gastrointestinal symptoms and fatigue. The EMA
and FDA have the drug combination under consideration. 

Antibodies. Amongst novel agents the monoclonal anti-
bodies elotuzumab and daratumumab carry a high prom-
ise for the treatment of relapsed MM. Elotuzumab is a
monoclonal antibody which targets SLAMF-7, which is
present on the surface of plasma cells. While it has little
single-agent activity in RRMM, elotuzumab combined
with lenalidomide and low-dose dexamethasone showed
more than 80 % ORR without significant toxicity.104 In
Phase 2 studies the lower-dose of 10 mg/kg was associated
with a longer PFS than the dose of 20 mg/kg (33 versus 19
months).105 The results of the Phase 3 trial ELOQUENT-2
confirm the effect of elotuzumab in relapsed MM.106
Daratumumab is an antibody that targets CD38 and

kills plasma cells through ADCC and CDC mediated
mechanisms.107 In a study in patients of whom 75 % were
refractory to bortezomib and lenalidomide, single agent
daratumumab resulted in an ORR of 36% at the 16mg/kg
dose, while 65% of responding patients were progression-
free at 12 months.108 Based on preclinical studies lenalido-
mide has been identified as a synergistic partner for dara-
tumumab.109 Clinical trials have been initiated using vari-
ous combinations of daratumumab with other drugs.
SAR650984 is another anti-CD38 antibody which is cur-
rently being investigated in clinical trials. 

Conclusions. Monoclonal antibodies are a novel class of
agents which specifically target plasma cells, have strong
clinical activity in particular when combined with other
agents, and show limited toxicity. It is expected that anti-
bodies will have an important place in the future treat-
ment of relapsed MM.

Supportive care
Patients with relapsed MM are vulnerable due to the

presence of disease, prior exposure to chemotherapy,
myelosuppression, prolonged exposure to corticosteroids
and organ impairment. Frequent infections and bone dis-
ease are common and should be adequately prevented and
treated. Intravenous zoledronate or pamidronate should
be started or restarted at relapse, with calcium and vitamin
D supplements. Low-dose local radiotherapy (20-40 Gy)
may be administered to local bone lesions in case of pain
or imminent fractures. Infections should be managed
proactively, especially those of encapsulated pathogens.
Prophylactic vaccination is recommended for influenza A
and B, pneumococci and hemophilus influenza. Anemia
may be treated with erythropoietin (40.000 U weekly) or
darbopoietin (500 mcg q 3 weeks) or transfusion. Patients
with increased risk for venous thrombolic events and
those who will be treated with thalidomide or lenalido-
mide should receive prophylaxis with aspirin (1 risk fac-
tor) or LMWH (≥2 risk factors). Treatment for polyneu-
ropathy and pain should be administered according to
published guidelines.110 For detailed guidelines the reader
is referred to the IMWG consensus.45

Conclusions and future directions

Treatment with thalidomide, lenalidomide, and borte-
zomib has improved responses in patients with relapsed
MM. Continuous or repeated therapy with lenalidomide
and bortezomib is well tolerated and leads to durable clin-
ical responses, resulting in improved PFS and OS. The
majority of adverse events associated with these novel
agents are hematologic and can be managed using dose
modifications and/or growth factor support; however,
patients on long-term thalidomide or bortezomib should
be regularly monitored for the development of peripheral
neuropathy. Long-term treatment with novel agents could
result in the emergence of drug-resistant MM clones, espe-
cially in patients with adverse FISH cytogenetics.
Therefore, well-designed phase III studies with long-term
follow-up are required to confirm the clinical benefits and
safety of the continuous treatment approaches in MM
patients. Approaches for patients relapsing on long-term
treatment are yet to be defined. Continuous therapy from
first relapse to disease progression has the potential to
maintain the suppression of residual disease, prolong the
time to subsequent relapse and extend OS rates. In effect,
this treatment strategy may generate prolonged control of
the disease. If this can be achieved in RRMM patients, it
will represent a paradigm shift, allowing MM to be man-
aged as a chronic illness.

Treatment of relapsed and refractory multiple myeloma
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