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Feature

Advances in the management of multiple 
myeloma

M
ultiple myeloma (MM) is a bone mar-
row-based malignancy of plasma cells 
that is diagnosed in over 30,000 patients 

annually in the United States. Despite the many 
recent advances in the treatment of MM, it remains 
an incurable disease. Tus, the need for the develop-
ment of new efective therapies remains critical for 
these patients.

Smoldering MM
In general, it has not been shown that patients with 
smoldering MM (SMM) beneft from early treat-
ment, but recent studies have identifed a subset 
of patients who are at high-risk and may require 
therapy more quickly. Recent guidelines from the 
International Myeloma Working Group recom-
mend immediate treatment of this subgroup of 
SMM.1 However, although fndings in a Spanish 
study suggested that early treatment of high-risk 
SMM patients with the immunomodulatory agent 
(IMiD) lenalidomide and dexamethasone improves 

overall survival (OS),2 the design of that study lim-
its its clinical applicability, and no other randomized 
trials have been completed to show the advantage of 
early therapy for these patients. 

Specifc drugs
Te development of novel agents such as proteasome 
inhibitors (PIs), IMiDs, histone deacetylase inhibi-
tors (HDACIs), and monoclonal antibodies (mAbs) 
in recent years has vastly changed the approach to 
the treatment of MM patients. 

PIs that are cytotoxic to MM cells, such as bort-
ezomib, have become a foundation for MM treat-
ment over the past decade. However, patients develop 
drug resistance to bortezomib by acquiring gene 
mutations and through other mechanisms.  In recent 
years, newer forms of PIs such as carflzomib and the 
oral formulations ixazomib and oprozomib have been 
and are currently being developed.3 Preclinical studies 
have shown that resistance to one PI can be overcome 
with treatment with another PI.4 Tat has recently 
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How will you treat your next new patient with myeloma? What if the patient is or is not a transplant candidate? And what if he or 
she is progressing or relapsing and has bad cytogenetics? 

Who would have thought 10 or more years ago that we would have so many new and effective therapies for multiple myeloma 
in the frst, second, and beyond settings? Fast forward to now and the emerging science in understanding and treating myeloma 
has yielded new classes of drugs and new medications in each of the drug classes. 

Here, Dr James Berenson and Dr Leslie Busby take us through this exciting and ever-expanding landscape of the new multiple 
myeloma therapies. Dr Berenson begins by defning what is normal, or MGUS (monoclonal gammopathy of undetermined signif-
cance), or smoldering myeloma, or myeloma. He follows with a discussion of each of the old and now new classes of medication 
and their mechanisms of action. Dr Busby looks at myeloma from the purely therapeutic angle and helps us make sense not only 
of the new drugs and their mechanisms of action, but how one might translate the available data for use in our daily practice and 
how these drugs might be sequenced as the patient moves along the myeloma trajectory.

 So we thank Dr Berenson and Dr Busby (p. 235) for exploring and reviewing for us the immune-modulatory drugs, the protea-
some inhibitors, the recent addition of the HDAC (histone deacetylase) inhibitors, and 2 exciting new antibodies, daratumumab 
against CD38 and elotuzumab against SLAMF7, which were approved for use in the United States last year. Auto- and allo-trans-
plant approaches in frst remission or in relapse/refractory disease remain another mainstay of therapy, although there remains 
controversy around the timing of auto-transplant and perhaps the fndings of a large ongoing trial in the United States will provide 
guidance in the future. Myeloma has gone from being fatal disease within in a few years of diagnosis to being a chronic, more 
manageable condition now, and perhaps a cure for many patients is not too far off.

— David H Henry, MD, FACP
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been confrmed clinically in that replacement of bortezomib 
with carflzomib has shown the ability to overcome resis-
tance to bortezomib for most MM patients who receive a 
variety of bortezomib-containing combination treatments.5 
A recent clinical trial has also shown improved progression-
free survival (PFS) when relapsed/refractory MM (RRMM) 
patients are treated with carflzomib and the steroid dexa-
methasone, compared with bortezomib and dexametha-
sone.6 Ixazomib, an oral PI, was recently approved by the US 
Food and Drug Administration for the treatment of previ-
ously treated MM patients.7,8  Another novel PI, oprozomib, 
remains in clinical development.9

Te IMiD lenalidomide has been approved not only 
for treating RRMM patients, but for use in the front-line 
setting as well.10 Te drug has been combined with many 
other active anti-MM agents, which has enhanced its ef-
cacy.11,12 Single-arm studies have shown high response rates 
when lenalidomide is combined with steroids and bortezo-
mib.11 In addition, 2 recently reported randomized trials 
have shown an improved PFS when lenalidomide is com-
bined with dexamethasone and either the PI carflzomib or 
ixazomib, compared with the doublet of lenalidomide and 
dexamethasone without 1 of the newer agents.8,13 Another 
IMiD, pomalidomide, has shown clinical efcacy among 
patients who are resistant to lenalidomide14 and is now 
being similarly combined with many other agents.15 Recent 
studies have shown high response rates when pomalido-
mide is combined with carflzomib and dexamethasone in 
MM patients who are refractory to lenalidomide.16

In preclinical studies, the epigenetic modifying HDACIs 
have shown both single-agent activity and enhance the 
anti-MM efects of many other anti-MM agents includ-
ing steroids, chemotherapeutic agents, PIs, and IMiDs.17,18 
Panobinostat combined with bortezomib and dexametha-
sone has been approved for treating RRMM patients based 
on an improvement in PFS from the results of a large ran-
domized study.19 However, the drug has signifcant side 
efects, especially gastrointestinal and constitutional symp-
toms, which have limited its use in the clinic.

Notably, a recent retrospective analysis of nearly 300 
patients treated in our clinic showed that the response 
rates of MM patients who are treated with lenalidomide, 
bortezomib, or carflzomib-containing regimens was sim-
ilar across these 3 drugs in both the front-line and sal-
vage settings.20 Notably, the fndings also showed clinical 
beneft (minimal response or more) in about half of the 
patients when the same 3 drugs are used in a second, third, 
or even fourth combination treatment. In addition, sub-
stantial clinical activity was observed even among patients 
who were refractory to the drug in a previous combination 
treatment. High response rates were also observed among 
patients who had failed treatment with either carflzomib 
or bortezomib and were then treated subsequently with 
brtezomib or carflzomib, respectively.   

Maintenance therapy
Tere have also been many advances in the use of main-
tenance therapy for MM patients.21 Findings in earlier 
maintenance trials had shown an improvement in OS from 
continuing steroids such as single-agent oral prednisone at 
therapeutic doses for MM patients who had responded to 
initial therapy with steroids and chemotherapy.22 Recent 
study fndings have suggested the beneft of other drugs 
as maintenance therapy for patients who completed their 
initial therapy.21,23-25 Specifcally, an improvement in OS 
with ongoing lenalidomide alone or with dexamethasone 
has been demonstrated in some but not all studies.23-25 
Unfortunately, studies with the PIs have not defned their 
role as maintenance drugs, 21 but the recent availability of 
the oral PI ixazomib will make the performance of these 
studies easier to undertake7.

Immune-based treatments
Recently, 2 mAbs, daratumumab and elotuzumab, have 
become available for treating RRMM patients.26-29 
Daratumumab, which targets CD38, has shown signif-
cant clinical efcacy as a single agent but nearly half of 
the patients who are treated with it have experienced infu-
sion reactions leading to prolonged infusion times or dis-
continuation of the drug.26 Elotuzumab, which targets sig-
naling lymphocytic activation molecule family member 7 
(SLAMF7), is present on both plasma cells and natural 
killer (NK) cells.30 Tis mAb is both directly cytotoxic to 
MM cells while activating the NK cell population, result-
ing in signifcant anti-MM efects.30 Although the drug 
lacks efcacy as a single agent, it improves PFS when com-
bined with lenalidomide and dexamethasone with very few 
side efects.28 Many ongoing studies are evaluating these 
2 mAbs with other anti-MM agents in the RRMM set-
ting with promising early results.31, 32 Other immune-based 
therapies that are currently in development include tar-
geted antibody conjugates and chimeric antigen receptor 
(CAR)-modifed T-cell-based treatments that have been 
used to efectively treat other B-cell malignancies.33,34 
Despite the success of CAR T-cell treatment for some 
patients with CD19+ B-cell lymphoma, it has been exten-
sively evaluated preclinically only in MM. A small number 
of MM patients have received this cellular therapy with 
some suggestion of clinical beneft but, in some cases, sub-
stantial toxicity including treatment-related deaths have 
occurred.34,35 However, an improvement in the cytotoxic 
potential of CAR T-cell therapies may lead to potentially 
better on target-specifc therapy improving clinical out-
comes for the treatment of MM patients.   

Medical problems and common side effects 
with MM therapies
Disease management includes not only the treatment of the 
disease but also other medical conditions. For instance, MM 

Patient Care



234 THE JOURNAL OF COMMUNITY AND SUPPORTIVE ONCOLOGY  g  May 2016 www.jcso-online.com 

Feature

patients with anemia often have iron or B12 defciency unre-
lated to the disease.36 Drugs commonly used to treat MM 
such as bortezomib and lenalidomide are also responsible for 
the occurrence of side efects such as peripheral neuropa-
thy. Subcutaneous instead of intravenous administration, 
lower doses, and changes in schedule have been shown to 
reduce both the incidence and severity of PN from bort-
ezomib treatment.37-40 In addition, the severity of peripheral 
neuropathy among patients treated with bortezomib or tha-
lidomide is exacerbated by a concomitantly low serum vita-
min D level.41 Lenalidomide has been associated with an 
increased risk of developing second primary malignances,42 
although not all studies have shown this efect.43   

Summary
Outcomes for MM patients are improving as a result of 
the recently approved new agents including mAbs. Te 

place of these new drugs for the treatment of these patients 
as well as optimizing their use in combination with other 
efective anti-MM agents is the subject of many current 
clinical trials. Unfortunately, little remains known about 
the optimal sequencing or length of treatments for these 
patients; as more drugs become available, this will become 
even more difcult to sort out. Individualizing treatment 
for MM patients is also a goal for this disease so that 
patients can receive therapies based on the characteris-
tics of their disease, immune system, and overall health, 
which should improve these patients’ length and qual-
ity of life. Most importantly, these new treatments and 
learning that drugs can be re-used efectively and safely in 
new combinations have allowed patients to have an ever 
increasing number of options that have resulted in dra-
matic improvements in the quality and length of lives of 
our patients with MM.
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How I treat multiple myeloma

I 
love treating patients with multiple myeloma 
because it usually means the start of a long rela-
tionship. Tere are several highly active agents 

available to treat the disease and they are often safely 
combined to yield even greater responses and bene-
fts for the patient. Unfortunately, there is an almost 
endless number of regimens and their correspond-
ing acronyms. In addition, the number of quality, 
large-volume phase 3 studies on treating multiple 
myeloma are limited, making it difcult to know 
which of the dozens of available therapies is best. 
Many of the treatment guidelines, such as those 
from the National Comprehensive Cancer Network 
and mSMART, rely on expert opinions to help 
make sense of it all.

Tere are also 2 somewhat divergent opinions 
on how best to treat myeloma. One approach is to 

treat it aggressively with multiple chemotherapy 
agents, high-dose chemotherapy followed by stem-
cell rescue, and prolonged maintenance also using 
multiple agents. Te other is to treat it as an incur-
able, chronic disease. In latter approach one works 
on getting the disease under control with a com-
bination regimen and then keeping it under con-
trol, often using a single agent to minimize toxicity. 
Unfortunately, we don’t know which method is best. 
I favor and treat patients using the latter approach 
because my patients tend to be older and have more 
comorbidities than those reported in research stud-
ies. Although I have had only a small number of 
patients who have gone through the more intense 
option, I have yet to see any cures.

When I have a newly diagnosed patient, I frst 
determine if they even need therapy. Most patients 
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with smoldering myeloma can be monitored. A Spanish 
study that compared lenalidomide and dexamethasone 
with best supportive care showed a survival advantage.1 

However, because lenalidomide was not approved for frst-
line myeloma in Spain, the patients in the best supportive 
care group never received the drug when they progressed. 
Terefore, the study only proved that using lenalidomide 
in myeloma prolongs survival. I will use lenalidomide and 
weekly dexamethasone (Rd) in older or frail patients, espe-
cially those with relatively minimal symptoms.2 If they 
have a response, I will drop the dexamethasone after a few 
months and continue lenalidomide. I will also stop both 
drugs entirely if I get a complete response, which helps 
minimize both physical and fnancial toxicity.

Te next assessment I make at presentation is how ill 
the patient is. As above, an elderly woman with isolated 

anemia or minimal bone involvement may do very well 
with Rd. For patients with signifcant symptoms related to 
myeloma – hypercalcemia, signifcant renal dysfunction or 
failure, anemia, and signifcant bone involvement, together 
referred to as CRAB – my go-to regimen is cyclophos-
phamide, bortezomib, and dexamethasone (CyBorD).3 It 
is well tolerated, has a high rate of response, has minimal 
cytopenias, and is generally safe to use in the presence of 
renal disease. I administer bortezomib 1.3-1.5 mg/m2 both 
subcutaneously and weekly as this has been shown to have 
equivalent activity with less toxicity, especially peripheral 
neuropathy, compared with the original biweekly intrave-
nous administration4,5.

I will use lenalidomide, bortezomib, and dexamethasone 
(RVd) if I need a more rapid response, if the patient has 
high-risk features such as a 17p- abnormality, or I am not 

Minimally

symptomatic or

frail patient

-

Transplant

candidate

High-risk

features or high-

volume disease

CyBorD induction

Maitenance

lenalidomide

Good response

Maintenance therapy

with either

borezomib or

lenalidomide

Change therapy to RVd if

using CyBorD or second

line if using RVd

FIGURE First-line therapy: multiple myeloma algorithm

CR, complete response; CRAB, Calcium (elevated)+Renal failure+Anemia+Bone lesions; CyBorD, cyclophosphamide, bortezomib, and dexamethasone; nCR, near-complete 
response; PR, pregression; Rd, dexamethasone; RVd, lenalidomide, bortezomib, and dexamethasone
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getting a satisfactory response to CyBorD. Tere are difer-
ent variations of RVd but the one I use most is a modifed 
version published by Rajkumar,6 which is a 21-day cycle of 
bortezomib 1.3 mg/m2 on days 1, 8, and 15; lenalidomide 
25 mg on days 1-14; and dexamethasone 40 mg on days 1, 
8, and 15. It has a high response rate but also comes with 
more toxicity especially in elderly patients and patients 
with renal disease. 

High-dose chemotherapy followed by stem-cell res-
cue is still considered standard therapy in patients with a 
good performance status but this too is being challenged 
in research protocols. I discuss this option with my patients 
and encourage an evaluation by our local transplant physi-
cians. I still recommend it in eligible patients, especially 
those who would be considered at high risk of early relapse. 
Recently, I have had patients question the beneft of trans-
plant. I have encouraged them to at least collect and store 
stem cells if they have had a good response to induction 
therapy. 

Although data is limited, there is emerging informa-
tion that continuing therapy or maintenance after reach-
ing a maximum response or plateau phase prolongs time to 
next therapy.7 If I start a patient on CyBorD and they are 
not going for transplant, I drop the cyclophosphamide and 
dexamethasone once they have reached a plateau. I con-
tinue the bortezomib but with fewer injections, such as 3 
weeks on and 1 week of or every other week. I also some-
times drop the dose from 1.3 mg/m2 to 1 mg/m2, espe-
cially if they are showing signs of peripheral neuropathy. 
If the patient undergoes high-dose chemotherapy followed 
by stem-cell rescue, I typically recommend maintenance 
lenalidomide 10 mg per day, but I discuss the potential 
risks involved including secondary hematologic malignan-
cies and cytopenias.8,9 

Second-line therapy and beyond has become much 
more complex and many of my choices are dependent on 
how the patient is progressing, what he or she was already 
taking, and what toxicities are being experienced. If the 
patient was on lenalidomide, then I generally have gone 
to CyBorD similar to the induction regimen. If the patient 
was on bortezomib alone and adding cyclophosphamide 
and dexamethasone as in CyBorD was inefective, I would 
often try to add another drug to bortezomib such as lipo-
somal doxorubicin. However, the data of mixing a protea-
some inhibitor, such as carflzomib or ixazomib, with an 
immunomodulator, such as lenalidomide or pomalidomide, 
is very compelling. Carflzomib, lenalidomide, and dexa-
methasone (KRd) had a high response rate of 73% and 
progression-free survival of 26.3 months in patients who 
had 1-3 previous therapies and did not immediately prog-
ress on lenalidomide just prior to entering the study.10 Tis 
is a 28-day regimen, with carflzomib given at 27 mg/m2 on 
days 1, 2, 8, 9, 15, and 16 with a starting dose of 20 mg/m2 
for days 1 and 2 of the frst cycle only. Lenalidomide was 

given at 25 mg on days 1-21 and dexamethasone was 40 
mg on days 1, 8, 15, and 22. In my experience, this regimen 
is very active but needs to be monitored closely because it 
also causes signifcant fatigue and low blood counts espe-
cially in the elderly. If I am going to use it in a patient 
who may be on the edge of frailty, I will lower the dose 
of lenalidomide to 10-15 mg daily. We are starting to get 
some clarity, but it has taken several years since carflzomib 
was approved to better understand the best dose, schedule, 
and combinations. Because there is activity in weekly dos-
ing,11 I have reduced it to weekly for patients who are not 
tolerating the standard biweekly and, if they are doing well, 
I try to increase the individual dose. 

Panobinostat, a histone deacetylase inhibitor, along with 
bortezomib and dexamethasone was approved last year in 
patients who have received previous bortezomib and an 
immunomodulating therapy.12 Te combination has 25% 
grade 3/4 risk of diarrhea, which has me and my patients 
reluctant to try it. Ixazomib, an oral proteasome inhibitor, 
and elotuzumab, a SLAMF7 monoclonal antibody, each 
given along with lenalidomide and dexamethasone were 
both approved last year in patients who have received 1-3 
previous treatments.13,14 Both regimens were shown to be 
superior to lenolidamide and dexamethasone alone, how-
ever, there is no information as to whether either of those 
is better than RVd or KRd. In addition, there is limited 
data on single-agent ixazomib, and monotherapy with elo-
tuzumab does not seem to be active.

Daratumumab has single-agent activity in patients who 
have progressed on both a proteasome inhibitor and leno-
lidamide.15 Tere are concerns regarding reactions lead-
ing to prolonged infusions, especially with the frst dose, 
but most of these are mild. Because of the frst-week 
reactions, a potentially long infusion time, and its rela-
tively short shelf life, it is difcult to give it per the pack-
age insert in the outpatient setting. Working with many 
members in our group, we developed our own regimen, 
splitting the infusion over 2 days for the frst week only. 
Tis is not in accordance with the package insert but thus 
far seems to be working well. Tis has also allowed us to 
keep our patients in the clinic rather than sending them 
to the hospital. Te most common problem I have had 
with the drug has been primarily related to the signif-
cant amount of steroids recommended. Daratumumab 
can also bind to CD38 present on red blood cells and can 
interfere with serologic testing because of a false positive 
Coombs test. It also masks antibody detection to minor 
antigens in the patient’s serum. If the patient requires a 
blood transfusion, your blood bank needs to be notifed 
that the patient received daratumumab. 

Myeloma is a complex family of diseases that cannot 
be treated by a simple “cookbook” approach. Tis is why 
I fnd treating this disease both challenging and stimulat-
ing. Although cures are rare, the newer and highly efective 
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therapies are allowing more patients to live with their dis-
ease for years, some past a decade. Tey also give me hope 
that I will see more complete responses in my patients. 
None of these advancements would have been possi-

ble without the participation of hundreds of patients on 
clinical trials, and I encourage you to help continue these 
advancements by enrolling your patients in clinical trials 
when they are available.
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