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OVERVIEW OF MULTIPLE MYELOMA AND 
TREATMENT APPROACHES 

Paul G. Richardson, MD:

Welcome to this CME-certified activity. Dr. Giralt, Dr. 
Kumar, and I will be using a case-based approach to 
discuss multiple myeloma (MM) treatment. First, we 
will briefly discuss the pathophysiology, epidemiology, 
diagnosis, staging, and risk assessment for MM.

Sergio A. Giralt, MD, FACP:

One of the things that I’m getting more and more 
calls about is what’s happening with the new 
diagnosis of MM and smoldering myeloma. With the 
new criteria—myeloma-defining events such as clonal 
bone marrow plasma cell percentage ≥60%, more 
than 1 focal lesion on magnetic resonance imaging 
(MRI), and an involved versus uninvolved serum free 
light chain ratio of ≥100—we know these people are 
at high risk of developing end-organ damage known 
as the CRAB criteria, which includes hypercalcemia, 
renal insufficiency, anemia, and bone lesions. The new 
definition of smoldering MM requires both criteria 
to be met: serum monoclonal protein (IgG or IgA) 
≥30 g/L or urinary monoclonal protein ≥500 mg/24 
hr and/or clonal bone marrow plasma cells 10% to 
60%, and the absence of myeloma-defining events 
or amyloidosis (Rajkumar et al, 2014). According to 
the new guidelines, patients who meet these criteria 
actually require treatment now, and they require the 
same treatment as patients with stage I symptomatic 
myeloma. The International Myeloma Working Group 
(IMWG) revised diagnostic criteria for MM and 
smoldering MM no longer requires patients to exhibit 
end-organ damage before treatment is initiated 
(Rajkumar et al, 2014).

Dr. Kumar and I were speaking with community 
physicians at a large meeting recently and we realized 
that these new guidelines change their treatment 
paradigm a bit. In a sense, it does make things a little 
bit more straightforward. There are patients who 
they were very concerned about that may experience 
rapid disease progression, and now physicians have 
clear guidance that the patients should be treated. 
But the physicians were unclear about how the 
patients should be treated. We were making the 
case that these patients need to be treated as if they 

had symptomatic myeloma, with triple induction, 
consolidation, and maintenance therapy, if they were 
not going to participate in a clinical trial. 

In the context of pathophysiology, although we’re 
learning more and more about the biology of this 
disease, about the issue of clonal type and clonal 
waves, for all practical purposes we still are treating 
patients more or less all the same way. 

Shaji Kumar, MD:

True. I think quite a bit has changed with respect to 
the diagnostic criteria. But again, taking a step back 
and just looking at the epidemiology of the disease, 
and the fact that we understand it’s a spectrum of 
diseases, we are drawing the lines at a little different 
time point compared to what we were before. 
However, more than just the fact that the criteria 
changed, there is a consensus among every one of 
us in the field that we could actually start treating 
patients before something bad happens. I think that 
is really a paradigm shift for the disease overall. And 
that’s not something we would have thought about 
10 years ago when we did not have all the drugs that 
we have today.

I think a lot of it is driven by the ability for us to deliver 
effective regimens with less toxicity than we used to 
before. However, clearly, in terms of understanding 
the disease biology, I think we’re certainly making 
great strides, especially understanding the genomic 
complexity and the understanding that we are 
not dealing with a single disease but rather a 
heterogeneous group of diseases probably driven by 
different underlying mechanisms but with a common 
phenotype. 

Dr. Richardson:

Next, please let’s comment on what we’re seeing 
in terms of myeloma epidemiology because we are 
seeing increases in incidence globally and particularly 
in certain countries. 

Dr. Giralt:

I think environmental exposures definitely play a role. 
I also think, remember the population is definitely 
getting older, and to a certain degree—thanks to 
wonderful work that you and others, the Multiple 
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Myeloma Research Foundation, and the IMWG in 
educating primary care providers—I definitely think 
there’s much more awareness now about myeloma. 
So, when an older patient comes in with recurrent 
pneumonia, we are thinking that maybe this patient 
has underlying immune suppression, and we start 
thinking about myeloma.

Dr. Kumar:

I think overall we are seeing more patients with 
myeloma, but again when you look at age-adjusted 
population basis it may not be such a dramatic change 
over the years. But I think it’s certainly understood 
more in terms of environmental exposures, in terms 
of ethnicity, how it’s 2- to 3-fold higher in the black 
population compared to whites, less so in Hispanics or 
Asians (Greenberg et al, 2012). We also have, I think, a 
better understanding about the familial risk of it being 
2- to 3-fold higher in first-degree relatives (Vachon et 
al, 2009). But again, we don’t know how much of that 
is environmental exposures versus genetics in terms 
of familial risk. 

Dr. Richardson:

I think in certain countries they’re seeing certain 
changes. For example, in Taiwan, which has a 
relatively well-organized national system and in the 
Chinese population, myeloma is relatively uncommon. 
However, in the past 25 years, they’ve seen a 5-fold 
increase in the incidence of MM, particularly in 
certain populations, such as agricultural workers and, 
interestingly enough, healthcare workers (Huang et 
al, 2007). So, some interesting observational data are 
emerging. 

As we know, there are other epidemiological factors 
that may be relevant. For example, we know that 
woodworkers are at risk for this disease, and that 
workers exposed to radiation and other particular 
organic chemicals may be at risk for MM (Jagannath 
et al, 2008). And finally, of course, we are aware now 
that professional firefighters have an increased risk 
for this disease, suggesting that chemical exposure 
associated with large factory- or warehouse-based 
fires may be more likely to cause the illness. 

Dr. Kumar:

One other thing to highlight is risk assessment. We 
now have the revised International Staging System 
(R-ISS) from the IMWG that really incorporates a lot 
of what we have learned about the disease (Palumbo 

et al, 2015). The fact that genetic abnormality is 

clearly the major driver for prognosis, and combining 

that with lactate dehydrogenase (LDH) and the old 

ISS staging system really does make that staging 

system more current. The R-ISS combines the ISS with 

chromosomal abnormalities detected with interphase 

fluorescence in situ hybridization (FISH) to provide 

a simple and reliable prognostic staging system to 

stratify MM (Palumbo et al, 2015).

Dr. Richardson:

I agree, and the increasing use of additional imaging, 

with MRI and positron emission tomography/

computed tomography is helping to distinguish 

smoldering from active disease. 

Dr. Giralt:

I think this is another area where we really do need to 

do much more work in divulgation, because we still 

have patients who are being treated outside of an 

academic center, and many of them don’t have beta-2 

microglobulins done at the time of diagnosis, or don’t 

undergo a full FISH panel for myeloma performed. I 

think it’s very important that community oncologists 

understand that this actually now will define what the 

best treatment is for many patients. 

Dr. Richardson:

The treatment armamentarium for MM has expanded 

significantly in recent years, with 4 new therapies 

approved by the US Food and Drug Administration 

(FDA) in 2015 alone, and 1 additional approval for 

an existing drug as well as two others for expanded 

indications to a total of 7 in one year. New drugs 

include panobinostat, the first histone deacetylase 

inhibitor approved for MM (FDA News Release, 

2015a); daratumumab, the first monoclonal antibody 

approved for MM (FDA News Release, 2015b); 

ixazomib, the first oral proteasome inhibitor approved 

for MM (FDA News Release, 2015c); and elotuzumab, 

a second monoclonal antibody targeting the SLAMF7 

protein (FDA News Release, 2015d). Carfilzomib, 

which was initially approved in 2012, received an 

additional approval for relapsed MM in 2015 (FDA 

News Release, 2015e). This adds to the already 

approved immunomodulatory agents (thalidomide, 

lenalidomide, pomalidomide), and proteasome 

inhibitors (bortezomib, carfilzomib). Table 1 provides 

a summary overview of currently available therapies 

for MM.
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DEMYSTIFYING MULTIPLE MYELOMA TREATMENT: 
HOW CAN CURRENT AND EMERGING EVIDENCE 
HELP US WITH THE TREATMENT CHALLENGES 
WE FACE? 

Dr. Richardson:

Please let’s now turn our attention to the case studies 
in this activity.

Case Study #1 
Dr. Richardson:

The first case is a 56-year-old man previously in good 
health. He presents with a 4-month history of lower 
back pain, classic left-sided chest discomfort, and 
progressive fatigue. His examination is noteworthy 
for some mild pallor and also some tenderness to 
palpation and muscle spasm in the lumbosacral 
region, as well as some tenderness to palpation in the 
chest wall. After an initial diagnostic workup (shown 
in Table 2 and Figure 1), MM was diagnosed. 

Table 1
Drugs Used to Treat Multiple Myeloma

Drug Class Drug Name

Proteasome inhibitor Bortezomib

Carfilzomib

Ixazomib

Immunomodulatory 
agent

Lenalidomide

Pomalidomide

Thalidomide

Monoclonal antibody Daratumumab

Elotuzumab

Histone deacetylase 
inhibitor Panobinostat

Alkylating agent Cyclophosphamide

Melphalan

Corticosteroid Dexamethasone

Prednisone

Bisphosphonate Pamidronate

Zoledronic acid

Table 2
Laboratory Findings, SPEP and Bone Marrow Results, 
Imaging Information, Staging and Prognosis

Laboratory Findings

CBC
WBC count 5.2 x 109/L, 
hemoglobin 11 g/dL, platelets 
125 x 109/L

Creatinine 1.37 mg/dL

Calcium 10.8 mg/dL 

Beta-2 microglobulin 4.0 mg/L

Serum albumin 3.4 mg/dL

LDH Normal

SPEP and Bone Marrow

Serum protein 
electrophoresis

Serum IgG-lambda protein 
4.5 g/dL

24-hr urine collection: 
lambda light chain

M protein measuring 730 
mg/L

Bone marrow aspiration 
and biopsy

Extensive infiltrate of CD 
138+ plasma cells with 
lambda light chain
restriction involving 
approximately 60% of 
cellularity

Imaging

Skeletal survey

Extensive lytic lesions 

Seventh left nondisplaced 
rib fracture

Early compression fracture 
in lumbar spine

MRI

Abnormal marrow signal 
thoracolumbar vertebrae

Compression fracture of L3

No spinal cord compression

Staging and Prognosis

Stage
Durie-Salmon: IIIa

ISS: II

Other prognostic 
factors

13q del by metaphase 
cytogenetics (confirmed on 
FISH; 17p was not present)

LDH normal

FISH, fluorescence in situ hybridization; LDH, lactate dehydrogenase; SPEP, 
serum protein electrophoresis; WBC, white blood cell.
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Dr. Richardson:

So, let’s discuss some management issues for this 
patient with newly diagnosed MM, including the 
choice of initial treatment, the utility of vertebroplasty/
kyphoplasty, and the role and timing of autologous 
transplantation.

Dr. Giralt:

We now have a lot of guidance about what the initial 
therapy should be with a patient like this who has 
normal renal function, stage II disease, and whose 
beta-2 microglobulin is still less than 5 mg/L, with a 
deletion 13 chromosome abnormality on metaphase 
cytogenetics. 

Many of us think that patients who have abnormal 
cytogenetics by karyotype are probably a worse group 
of patients. Obviously this patient has symptomatic 
disease with bone involvement and other borderline 
metabolic abnormalities. So he needs treatment with 
an induction therapy that’s effective and that will 

not affect stem cells to allow for stem cell collection. 
We now have 4 randomized trials conducted by 
European investigators comparing bortezomib-
containing regimens to non-bortezomib containing 
regimens. These studies showed that in the context 
of symptomatic myeloma, the use of bortezomib 
as part of the induction regimen improved survival 
and progression-free survival (Kaufman et al, 2010; 
Rosinol et al, 2012; Reeder et al, 2009; Einsele et al, 
2009). The question is, what should bortezomib be 
combined with—an immunomodulatory drug or the 
alkylator, cyclophosphamide?

The prospective IFM 2013-04 European trial that was 
presented at the American Society of Hematology 
(ASH) 2015 meeting that compared VTD to VCD 
showed improvement in overall response rates for 
VTD (92.3% vs 84%). Very good partial response and 
partial response rates were significantly higher in the 
VTD arm (P values = .04 and .02, respectively; Moreau 
et al, 2015). 

I think many of us in the United States think that 
the combination that you developed, Paul, with 
lenalidomide, bortezomib, dexamethasone (RVD), 
is extremely well tolerated, extremely effective, and 
allows for the collection of stem cells (Richardson 
et al, 2010). So I think that would be the choice of 
initial therapy for this patient. Will the combination 
of carfilzomib, lenalidomide, dexamethasone (KRD) 
be better? It is too early to say. Published data on 
that combination showed very high response rates 
(Jakubowiak et al, 2012).

As for vertebroplasty and kyphoplasty, I would say 
that a patient who has a lytic lesion or a compression 
fracture that’s symptomatic should be referred for 
interventional radiology. We have all been impressed 
by how these patients come in writhing in pain 
and suddenly after treatment by the interventional 
radiologist, their pain is gone; it’s miraculous. 

I think the role of autologous transplant based on the 
French IFM/DFCI 2009 trial presented at ASH 2015 
should still be considered the standard of care for 
young patients (Attal et al, 2015). We are waiting to 
see what the American part of the trial will show, and I 
think at the end we will have enough data, particularly 
for patients to achieve minimal residual disease (MRD) 
negativity, to determine whether patients can opt to 
defer transplant.

Figure 1

Plain radiological images (lateral, left; 
posterior-anterior, right) show a compression 
fracture (arrow).

Images courtesy of Paul G. Richardson, MD.
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I think patients need to be aware that if they do defer 
transplant, that there is no guarantee that they may 
actually get it later on, although two-thirds of the 
patients in Palumbo’s study were able to get a second 
transplant when they were randomized to deferred 
transplantation. Transplant is a choice, but I think now 
we have much more information that patients can 
make an informed choice. 

Dr. Richardson:

I agree and I think that the important message around 
the role of transplant is that it remains a standard of 
care in younger patients who are eligible. The issue of 
timing is very important however, because as patients 
live longer, and especially in the United States, where 
there are many salvage options can transplant be 
kept in reserve. Specifically, the question is, if you 
use a transplant early versus late, is there a survival 
benefit? That clearly is an open question and our data 
from our French colleagues did not give us guidance 
there yet as importantly there were competing causes 
of mortality in the French analysis (Attal et al, 2015). 
On one hand, although there were a higher number 
of myeloma-related deaths in the delayed transplant 
arm (83% vs 65%), there were a higher number of 
toxicity-related deaths, both acute and late, in the 
transplant arm (16% vs 8%). Hence the overall survival 
was similar for both arms, at 88% at a follow-up of 3 
years (Attal et al, 2015) and 83% for the non-transplant 
versus 80% for the transplant arm respectively at a 
median follow up of 4 years. Although the updated 
analysis was not statistically significant, of course, 
it’s an important observation that in the transplant 
arm 11% of the deaths were due to secondary acute 
myeloid leukemia, whereas only one death (2%) was 
seen in the non-transplant arm (Attal et al, 2015). 

Dr. Kumar:

After the SWOG study (Durie et al, 2015) results 
were presented, it’s pretty clear between that data 
as well as the data from multiple European trials 
that a proteasome inhibitor plus immunomodulatory 
agent combination is the best initial therapy for these 
patients. Obviously some older patients may not be 
able to tolerate this combination and those patients 
can do well with lenalidomide/dexamethasone 
combination. I think for patients who can tolerate 
it, the proteasome inhibitor/immunomodulatory 
drug combination is the best choice. Whether it is 
VTD or whether it is RVD, obviously depends on the 
availability of the drugs and the cost involved. RVD is 

the only one that has shown an overall survival benefit 
compared with the VTD trials, where progression-free 
survival (PFS) is the only improvement that we have 
seen so far (Cavo et al, 2010). Having said that, I think 
VCD may still have some role in situations where cost 
may be a factor. If renal function is compromised, VCD 
could be a choice in those groups of patients as well.

Regarding the role of autologous stem cell transplant, 
I think what really needs to be highlighted is that 
despite all of these new drugs and combinations with 
really high efficacy, transplant still has a major role to 
play. I know we highlighted the increased treatment-
related mortality in the transplant arm in the French 
IFM trial (Attal et al, 2015), but obviously there are 
variations in the expertise at individual centers, in 
terms of the total volume of patients with MM they 
see, and obviously that is one of the fallacies of studies 
that recruit patients from multiple centers. I know 
in most of the larger centers, the treatment-related 
mortality related to transplant in MM is very small. So 
I think that needs to be taken into consideration. 

Nonetheless, I think between what the French trial 
showed, and what the 2 randomized trials that Dr. 
Palumbo conducted, it’s pretty clear that stem cell 
transplant can still improve on that response, despite 
getting combinations of highly effective agents (Attal 
et al, 2015; Palumbo et al, 2014). Regarding the timing 
of transplant, I think the French trial still leaves the 
choice for patients to make if they are so inclined. 
However, as Dr. Giralt mentioned, we need to collect 
the stem cells ahead of time, and obviously these 
patients should try to get their transplant at the time 
of the first relapse rather than delaying it even further.

Dr. Richardson:

I do agree that the important message around timing 
is that patients have choices, particularly in the United 
States, and not least because of our highly effective 
salvage strategies that are available. I completely 
concur that early transplant versus late remains 
a critical question. Of course, in the US trial what 
remains a fundamental difference versus the French 
experience is the duration of maintenance therapy 
(Attal et al, 2015) and what we know from the MRD 
analyses is that maintenance really matters. 

I do think that Dr. Giralt raised a very important point 
about new combinations building on the proteasome 
inhibitor, lenalidomide, dexamethasone backbone. In 
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other words, we have shown that RVD obviously is better 
than lenalidomide and dexamethasone (RD) alone, with 
a survival benefit as well as PFS benefit (Durie et al, 2015). 
I am also impressed by the KRD data (Avet-Loiseau et al, 
2015). I think that they are very provocative, particularly 
the quality of responses over time and the absence of 
significant neurotoxicity. Thus I do think KRD does offer 
a very attractive option to patients who are looking for 
a minimally neurotoxic approach, but also, of course, 
we do recognize there are some caveats to that with 
the emerging understanding of the vascular toxicity 
seen with carfilzomib and its importance in terms of 
the thrombo-embolic hypertensive, pulmonary, cardiac, 
and renal side effects encountered. Fortunately, these 
are uncommon and, in the context of a serious form 
relatively rare. 

Dr. Kumar:

I think the KRD data definitely look very promising. 
Unlike the transition from RD to RVD, where obviously 
there are preclinical data suggesting that there is 
synergy and it’s actually a paradigm change; here we 
are looking at basically tweaking it further by using 
something that’s potentially more efficacious. There 
are still obviously some concerns about toxicity and 
the impact on the quality of life; the patient has to 
come to the hospital twice a week to receive infusions. 
So I think this is the place where we really have to rely 
on head-to-head data from phase 3 clinical trials that 
are currently ongoing before we can say one versus 
another is definitely the way to go.

Dr. Richardson:

That’s very fair, and I completely agree. In the 
same vein, this important question of the timing of 
transplant and who benefits from what, when, and 
the fact that clearly one size does not fit all, will also 

be answered by current ongoing randomized trials. 
So I think we’ve got some very exciting times ahead 
to further help us tailor treatment. 

Dr. Giralt:

There’s been dramatic progress in the treatment of 
patients who have myeloma. But we really think that, 
particularly for the transplant-eligible patients, it is 
essential to refer patients early on, to be able to collect 
enough stem cells, and whether patients opt for an 
early or late transplantation, a lot of it will depend 
on their personal factors. The preponderance of data 
does suggest that at least early transplant will be 
associated with a PFS benefit (Attal et al, 2015). The 
cost of treatment will also need to be incorporated 
into this because I think cost issues are starting to 
become part of the equation.

Dr. Richardson:

I think while our French colleagues have done a 
fabulous job of looking at MRD and assessments of 
MRD, another difference between the French and 
the US studies is that in the French study, there is no 
quality-of-life assessment, which we have in the US trial 
that is ongoing (Richardson et al, 2014). Moreover, we 
also have a cost analysis in the current study as well, 
which will hopefully be helpful (Richardson et al, 2014).

Case Study #2

Dr. Richardson:

The second case is a 68-year-old man with a history 
of hypertension and type 2 diabetes. He presented 
with progressive fatigue, night sweats, and dyspnea on 
exertion. This patient was evaluated by his local primary 
care physician and found to have a hemoglobin level of 
8.3 g/dL, and a mean corpuscular volume of 101 fL. 

Table 3
Panel Consensus on Controversial Topics and Issues in Newly Diagnosed MM

Question Panel Consensus

Should MM be considered a chronic 
disease and is it curable in a subset 
of patients?

• Cautiously, yes, myeloma is curable

• �Can be called a chronic disease, with the use of continuous medication

• �30% of patients who achieve a complete remission are still in complete remission 
years later (Stewart et al, 2009); this could increase with the new treatments that 
are getting more patients into MRD negativity

• �Can control disease for long periods by sequentially using different regimens

• �There’s still a lot more to do 
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Table 3 (Continued)

What are some of the important 
prognostic factors that should be 
considered to help guide treatment?

• Need to put everything together

• �Biologic factors related to the disease, ISS staging, cytogenetics

• �Comorbidities and comorbidity scoring

• �Socioeconomic factors; access to transplant is only 30% to 40% of potential 
eligible patients (ASBMT registry data)

• �Essential to take a very good history and physical (ie, for a patient with renal fail-
ure, optimal induction may not be an immunomodulatory drug; and for a patient 
with neuropathy because of diabetes, we may have to avoid bortezomib and use 
a second-generation proteasome inhibitor)

• �Patients with plasma cells, leukemia, and extramedullary disease are starting to 
stand out

Should patients with high-risk versus 
low-risk features get the same in-
duction regimen?

• �Able to get a very good response in all of these groups of patients with 
induction regimen that include both classes of drugs

• �Clinical trials needed to evaluate using a regimen like KRD instead of RVD in 
patients with high-risk disease

• �Clinical trials needed to evaluate adding monoclonal antibodies to induction 
therapy for high-risk disease

• �Triplet therapy (VCD or RVD) is standard in the US at this time (vs 4 drug 
regimen); clinical trials needed to evaluate adding a monoclonal antibody or 
second generation proteasome inhibitor

• �Participation in clinical trials is a priority

What are the latest updates and 
clinical considerations for newly 
diagnosed MM?

• �Idea of incorporating a fourth drug may be very attractive (ie, Dr. Shah’s pre-
sentation on RVD plus panobinostat had quite remarkable results by cycle 4 
(Shah et al, 2015)

• �How do we make it better? Changing the type of drug, adding more drugs, or 
alternating different regimens?

• �Results of the EVOLUTION trial and the addition of doxorubicin to RVD show 
that adding a conventional chemotherapeutic may have some intrinsic hazard, 
be it added toxicity, whereas adding novel drugs to novel drugs does appear to 
be somewhat more encouraging in terms of tolerability but again, trials remain 
relatively small in size (Kumar et al, 2012; Jakubowiak et al, 2011)

Is there an optimal induction regi-
men prior to autologous stem cell 
transplant?

• �Randomized trials suggest a benefit for bortezomib/immunomodulatory com-
bination over the bortezomib alkylator (Moreau et al, 2015)

• �Depends on individual patient

• �Triplet over a doublet is well established at this time (ie, SWOG trial of RVD vs 
RD; Durie et al, 2015)

• �Concerns about immunomodulatory drugs having a major impact on stem cell 
mobilization have largely been offset, particularly with advent of plerixafor

• �CIBMTR data showed a particular depth of response prior to transplant may 
not be necessary in these patients (Vij et al, 2015)

What are some of the optimal com-
bination approaches to consider for 
improving induction response prior 
to autologous stem cell transplant?

• �Excited to see what monoclonal antibodies will bring (ie, 3-drug platform 
combined with a monoclonal antibody; Richardson et al, 2015)

• �New protease inhibitor data are exciting; ixazomib is an oral agent (convenient, 
can give it for prolonged periods without any significant cumulative toxicity): 
will be well suited for older patients, shouldn’t rule it out for younger patient, 
manageable toxicities, responses and quality of responses were remarkable

CIBMTR, Center for International Blood and Marrow Transplant Research; KRD, carfilzomib, lenalidomide, dexamethasone; MM, multiple myeloma; 
VCD, bortezomib, lenalidomide, dexamethasone; RVD, lenalidomide, bortezomib, dexamethasone. 
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With this symptomatic and profound anemia, and 

macrocytosis, he was referred to a hematology/

oncology specialist. Table 4 shows patient and disease 

characteristics, his initial treatment course, and his 

options for stem cell mobilization and harvest, which 

we will discuss next.

Dr. Giralt:

I think the data suggest that stem cells from this patient 

might be collected with filgrastim alone (Duhrsen et 

al, 1988; Weaver et al, 2000; Arora et al, 2004; Giralt et 

al, 2014; Duong et al, 2014). Most transplant programs 

are doing just-in-time plerixafor where CD34 level is 

monitored and if, on the fourth day of filgrastim, it is 
not over 5 or 10, they each have their algorithm and 
they’ll give plerixafor that night (Smith et al, 2013; Li 
et al, 2011; Ferzoco et al, 2015). In places where CD34 
selection or CD34 monitoring is not available, a lot of 
transplant programs have gone to upfront plerixafor 
and filgrastim (DiPersio et al, 2009).

Dr. Kumar:

My institution also has the same risk adapted approach, 
the just-in-time plerixafor strategy. With that approach, 
we use plerixafor only in approximately 50% of the 
patients, and the failure rate is practically 0, maybe 1% 
at the worst.

Dr. Giralt:

We are doing chemo-mobilization in patients who have 
more than 10% plasma cells. Data suggest that these are 
the people who have poor stem cell collections and that 
the chemo-mobilization actually helps them (Tuchman 
et al, 2015; Giralt et al, 2014; Duong et al, 2014).

Dr. Kumar:

We have been doing essentially the same thing, but 
not using bone marrow plasma cell percentage, but 
presence of circulating plasma cells. In people with 
significant residual disease and circulating plasma 
cells, we tend to use cyclophosphamide mobilization. 

Dr. Richardson:

We’ve been more traditional and used 
cyclophosphamide and granulocyte colony-
stimulating factor (G-CSF) because we like the 
additional cytoreduction that cyclophosphamide 
can offer. Preclinical data from a number of years 
ago showed that the viability of circulating tumor 
cells mobilized during stem cell mobilization was 
reduced when this was done in the context of 
cyclophosphamide use (Richardson et al, 2014). 

Having said that, I do agree with you about plerixafor 
plus G-CSF, and G-CSF alone even, but we still do feel 
comfortable using cyclophosphamide simply because 
it’s such a well-tolerated and potent chemotherapeutic. 
Generally speaking, we’ve seen great results when we’ve 
used it. To some extent, if there is a bit of a carryover 
also from the lenalidomide recommendations, which 
were to use cyclophosphamide to help get across any 
problems that one might run into with lenalidomide 
effects on mobilization.

Table 4
SPEP and Bone Marrow, Treatment Course, Stem Cell 
Mobilization, and Harvest Approach

SPEP and Bone Marrow

SPEP/IFE 2.8 g/dL IgA kappa M spike

Bone marrow 
40% infiltration of clonal 
plasma cells

Imaging

Skeletal survey Diffuse osteopenia

Chromosomal Abnormalities

Metaphase or FISH None

Treatment Course

Induction therapy
4 cycles of lenalidomide, bort-
ezomib and dexamethasone 

Best response pretrans-
plant

Complete response

Stem Cell Mobilization and Harvest Approach

Choices

1. �Filgrastim (granulocyte 
colony-stimulating factors) 
alone

2. �Cyclophosphamide and 
filgrastim

3. �Plerixafor and filgrastim

FISH, fluorescence in situ hybridization; IFE, immunofixation electrophore-
sis; SPEP, serum protein electrophoresis.
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Consolidation

Dr. Richardson:

Now, let’s get back to the patient in our case. His 
mobilization and transplant approach and recovery 
are outlined in Table 5, along with maintenance 
therapy and consolidation considerations, which we 
will discuss next. 

Dr. Richardson:

The question really is, in this man who’s achieved a 
complete response, maintenance or no maintenance? 
If maintenance, what agent and what duration of 
maintenance therapy? Would we also consider 
consolidation and consolidation plus maintenance? 
Let’s ask that first, consolidation or no consolidation?

Dr. Giralt:

I think the honest answer is that we don’t know. 
The randomized trial from the Blood and Marrow 
Transplant Clinical Trial Networks (BMT CTN 0702) 
is asking the question in the context of lenalidomide 
maintenance, what is the role of consolidation with 
either a second high-dose melphalan or whether 
to use 4 more cycles of RVD (Blood and Marrow 
Transplant Clinical Trials Network, NCT01109004)? It 
is an important question. 

The tandem question has never been answered in 
the context of modern treatments with a proteasome 

inhibitor and an immunomodulatory drug. That 
actually when we look at some randomized trials that 
were done in Europe, patients who were in countries 
where they received 2 transplants did better than 
those who received only 1, and this actually holds for 
people with high-risk disease (Sonneveld et al, 2012). 

I think it is fair to say that in the context of lenalidomide 
maintenance, we are uncertain what the role of 
consolidation is. We all know that depth of response 
is important. This patient has achieved a complete 
remission. He actually had a complete remission prior 
to going to transplant. So he may be a patient for 
whom no maintenance would be appropriate; the 
group of patients before we had late maintenance 
lenalidomide were the ones who did the best. This is 
the hardest conversation I have in clinic today. 

Dr. Kumar:

I completely agree. I think the role of consolidation is 
really hard to determine, but there’s enough tangential 
evidence to suggest that there’s a role for additional 
therapy, whether we use it in a short duration, more 
intense consolidation versus a more longer duration, 
less intense maintenance (McCarthy et al, 2012; Attal 
et al, 2012; Palumbo et al, 2014). 

At the end of the day, I think it’s probably the additive 
effect of both of these approaches.

Dr. Richardson:

I agree. We’re fairly convinced by the consolidation 
data, by first of all Michele Cavo’s study of VTD 
versus TD, showing that improvement in response 
also translated in PFS benefit comparing VTD to TD 
post SCT (Cavo et al, 2010). A Nordic study group 
showed that bortezomib consolidation resulted in 
an improvement in PFS (Mellqvist et al, 2013). Michel 
Attal and colleagues have become strong advocates 
of consolidation (Roussel et al, 2014). In that regard, 
in our prospective trial, the DETERMINATION 
study, we’re looking at RVD for a total of 2 cycles 
of consolidation post-transplant followed by our 
maintenance (Dana-Farber Cancer Institute and 
Richardson, NCT01208662). 

In my experience, consolidation is generally very well 
tolerated after transplant. The one thing to be careful 
about is the neurotoxicity of bortezomib in this 
context. Alkylating therapy can increase neurotoxicity 
across the whole procedure, be it cyclophosphamide 
or melphalan, and I would argue perhaps that 

Table 5
Mobilization Strategy, and Maintenance and 
Consolidation Considerations

Mobilization and 
transplant therapy

• �Mobilization w/ 
cyclophosphamide/G-CSF

   - Collects 6 x 106 CD34+ cells/kg

• �High-dose melphalan 200 mg/m2 
and ASCT 

• �Good post-transplant recovery of 
bone marrow function

Approach to 
maintenance 
therapy and 
consolidation

• Maintenance or no maintenance?

• �If maintenance, what agent? Im-
munomodulatory agent alone or 
with proteasome inhibitor?

• �What duration of maintenance 
therapy?

• �Would we also consider consoli-
dation?

• �Consolidation plus maintenance?

ASCT, autologous stem cell transplant; G-CSF, granulocyte colony-stimulat-
ing factor.
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they’re going to be some very interesting data about 
consolidation with carfilzomib in the future. 

Dr. Kumar:

I think we know that carfilzomib is an effective 
proteasome inhibitor. I think all the new drugs 
probably should be considered for consolidation, 
especially the monoclonal antibodies. One could 
argue monoclonal antibodies should have a role in 
consolidation because that is an agent that patients 
would not have been exposed to up until that time. 
Perhaps a totally different class of drug has much 
more efficacy as a consolidating agent.

Dr. Richardson:

We’ve had experience with carfilzomib consolidation. 
It’s been generally very well tolerated from a stand-
point certainly of neurotoxicity. I have to say, though, 
it’s not been without issues in terms of fatigue. 
There also have been some instances of pulmonary 
hypertension being seen as well as other vascular 
phenomena (Jakubowiak et al, 2015), but these 
are limited data so one has to be careful about 
overinterpreting the results from them. 

Dr. Giralt:

We have experience with carfilzomib consolidation, 
particularly in patients who have suboptimal 
responses to induction to RVD. These are people 
who we then put on carfilzomib as consolidation and 
maintenance. As you say, for the most part it’s very 
well tolerated. However, there is a cardiopulmonary 
signal that cannot be ignored there.

Dr. Kumar:

We are not using carfilzomib in the setting of 
consolidation, at least that’s not a common practice at 
my institution. There may be some selected patients 
in whom we might end up using this approach, 
especially the younger ones with residual disease, but 
in general it’s not a routine practice for us. 

Dr. Richardson:

I would stress that we’re only doing this in the context 
of clinical trials. Specifically, we’ve done it as part of 
Andre’s study post-transplant with KRD (Jakubowiak 
et al, 2015). But, again, I’ve been impressed by the 
absence of neurotoxicity, but, just as you pointed 
out earlier, there are other side effect profiles that 
are important to bear in mind, including this vascular 
signal which we need to better understand.

Maintenance

Dr. Giralt:

I think the immunomodulatory alone, lenalidomide, has 
been established as the standard of care based on the 
CALGB/ECOG/BMT CTN 100104 trial, which showed 
a PFS difference and a survival difference in the United 
States (Holstein et al, 2015; NCT00114101). There are 
other 2 trials where lenalidomide maintenance has 
been used, showing a PFS difference. We do recognize 
that in people with high-risk disease based on 
cytogenetics, lenalidomide alone may not be enough, 
or is probably not enough. I’ve been very intrigued 
from the data that come from Emory with a double 
maintenance therapy with the immunomodulatory 
agent and the proteasome inhibitor. Likewise the 
data coming from the Nordic trial in which prolonged 
treatment with a proteasome inhibitor, bortezomib, 
actually reduced, abrogated the bad risk of deletion 
17 (Mellqvist et al, 2013).

So I think, although we don’t have data from 
randomized trials to help inform practice, I am 
routinely using a combination maintenance with 
bortezomib and lenalidomide for patients with high-
risk disease. I’m doing it until progression, until we get 
a better idea of what MRD negativity means.

Dr. Kumar:

For patients with high-risk disease, our approach 
has been to give them bortezomib maintenance to 
progression. Patients with standard-risk disease, with 
residual disease, we always give lenalidomide-based 
maintenance and the ones who are in complete 
response or even MRD negative post-transplant, 
we have a discussion about the pros and cons of 
maintenance, and that may be one group that we 
may not lean as strongly toward maintenance as with 
other patients.

Dr. Richardson:

Our practice very much reflects Dr. Giralt’s in this 
regard. We use lenalidomide maintenance, typically 3 
weeks on, 1 week off, because the continuous dosing we 
sometimes find more challenging outside of a protocol, 
and we like to use bortezomib every 2 weeks in high-
risk patients (defined by either cytogenetics and/or ISS 
stage or an inadequate response to initial treatment 
followed by residual disease post-transplantation). The 
tolerability profile we found with that is generally fairly 
good, especially with the every-2-week bortezomib 
and the use of subcutaneous administration. 
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Dr. Giralt:

Good point. There is a signal, heard anecdotally, that 
the syncopated lenalidomide 3 weeks on, 1 week 
off, not only is better tolerated, but actually may 
be associated with a lower risk for second primary 
malignancies. 

What’s your take on that? Because it’s not the way the 
trials were done (McCarthy et al, 2012; Attal et al, 2012).

Dr. Richardson:

I personally think it is a very interesting point because 
I think that the continuous dosing does generate 
the real challenge of tolerance. I can tell you from 
the French American studies, we are seeing some 
important differences post-transplant. In other 
words, the ability to tolerate continuous dosing of 
lenalidomide on the non-transplant arm does appear 
to be easier than it is on the transplant arm in our 
preliminary results from the IFM DFCI 2009 study. 

This is fascinating because it does suggest that post-
high dose alkylation in autologous transplant, perhaps 
a better approach would be 3 weeks on, 1 week off. 
Indeed, a number of studies are now starting to look 
at that and I think it’s a great observation, which 
requires further evaluation.

Dr. Kumar:

What I found is that patients tend to tolerate it better 
when you give it 3 weeks on, 1 week off. I agree that’s 
not what the clinical trials have been using, but I am 
increasingly using that approach in the maintenance 
setting. 

Dr. Richardson:

There are data to support this from the original O14 
study in relapsed refractory MM with lenalidomide 
monotherapy, where we did use a 3-week-on, 1-week-
off regimen as part of the continuum of treatment, 
and tolerability was remarkably good (Richardson et 
al, 2009). So it’s not as if this is a “data-free zone,” but 
I agree, the post-transplant studies have not validated 
this regimen per se, other than in the context of dose 
reduction and schedule change for toxicity. 

Sergio, where do you think people are going with this 
syncopated schedule?

Dr. Giralt:

I think the whole issue of maintenance, particularly 
the duration of maintenance, is going to become the 
next important question that we have to address. 
The determination trial with both the French arm 

compared to the American strategy will help a lot 
for both our patients and our colleagues to decide 
whether it should be until progression or not. It will 
be interesting; we are preparing proposals that we 
now have a large subset of patients out there who are 
on lenalidomide maintenance. We now have 2 MRD 
assessment strategies: one with one next-generation 
sequencing and the other with multiparameter flow 
cytometry. We think we need to develop clinical trials 
looking at what the role of these MRD assessments are.

Dr. Richardson:

Table 6 describes the patient’s post-transplant course.

Table 6
Post-Transplant Course

Post-transplant 
course

• Thrombocytopenia

• �Continued on lenalidomide main-
tenance

• �PFS from initial therapy: 30 
months

• �Worsening cytopenia and lower 
back pain develop

• �MRI spine: new fracture; restaging 
to include bone marrow aspiration 
and repeat protein measurements 
confirm relapse (Figure 2)

MRI, magnetic resonance imaging; PFS, progression-free survival.

Figure 2

Magnetic resonance image (lateral view) 
shows new fracture.

Image courtesy of Paul G. Richardson, MD.
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Relapsed/Refractory Treatments

Dr. Richardson:

Table 7 describes the patient’s salvage therapy 
options, which we will discuss next. Remember, 
this patient was treated with RVD followed by 
transplantation followed by R maintenance thus far. 
Table 8 specifically reviews new agents for relapsed/
refractory MM that were approved by the FDA in 2015.

Dr. Kumar:

There is one thing I would like to highlight in this 
particular patient scenario: a patient who is on 
lenalidomide maintenance and who experiences 
disease relapse 30 months after transplant—I would 
consider them to be relatively high risk considering the 
median—the clinical trials were showing 44 months 
with maintenance (McCarthy et al, 2012; Attal et al, 
2012). Otherwise, in terms of the particular regimens 
for these patients, I always like to use something, some 
class of drugs that they are not receiving. So in my 
practice, the patients who are experiencing disease 
relapse on lenalidomide maintenance, I tend to use 
the VCD combination, if there is no contraindication 
to using bortezomib in the form of neuropathy and 
so forth. 

The data that we have from phase 3 trials—the ASPIRE 
trial of KRD, and the ELOQUENT-2 trial of elotuzumab/
lenalidomide/dexamethasone (Stewart et al, 2015; 
Lonial et al, 2015; Dimopoulos et al, 2015)—both of 
these trials are really not in the group of patients 
who are experiencing active disease relapse while on 
maintenance therapy. Extrapolating the data becomes 
a little bit more difficult. However, my second choice in 

Table 7
Salvage Therapy Options

Salvage therapy 
options

• Bortezomib + dexamethasone

• �Lenalidomide + bortezomib + 
dexamethasone

• Thalidomide + dexamethasone

• Pomalidomide + dexamethasone

• �Cyclophosphamide + bortezomib 
+ dexamethasone

• Carfilzomib + dexamethasone

• �Carfilzomib + lenalidomide + 
dexamethasone

• Daratumumab

• �Elotuzumab + lenalidomide + 
dexamethasone

• Clinical trial

Table 8
Highlights of Recent (2015) FDA Approvals for Relapsed/Refractory MM

Drug Trial; Author(s) Indication Data

Panobinostat PANORAMA 1; 
San-Miguel et 
al, 2014

Panobinostat in combination with bortezomib and 
dexamethasone for the treatment of patients with MM 
who have received at least 2 prior regimens, including 
bortezomib and an immunomodulatory agent

Median PFS 12.0 vs 8.1 mos (vs 
placebo plus bortezomib/dexa-
methasone; P < .0001)

Daratumumab MMY2002 
(SIRIUS); 
Usmani et al, 
2015; Lonial et 
al, 2016

Daratumumab single agent for the treatment of pa-
tients with MM who have received at least 3 prior lines 
of therapy, including a PI and an immunomodulatory 
agent, or who are double-refractory to a PI and an 
immunomodulatory agent

Overall response rate 29.2% 
(PR or better)

Ixazomib TOURMALINE-
MM1; Moreau 
et al, 2015

Ixazomib in combination with lenalidomide and 
dexamethasone for the treatment of patients with MM 
who have received at least 1 prior therapy

Median PFS 20.6 vs 14.7 mos 
(vs lenalidomide/dexametha-
sone; P = .012)

ORR 78.3% vs 71.5% (P = 0.035)

Elotuzumab ELOQUENT-2; 
Lonial et al, 
2015; Dimo-
poulos et al, 
2015

Elotuzumab in combination with lenalidomide and 
dexamethasone for the treatment of patients with MM 
who have received 1-3 prior therapies

Median PFS 19.4 vs 14.9 mos 
(vs lenalidomide/dexametha-
sone; P < .001)

Overall response rate 79% vs 
66% (P < .001)

Carfilzomib ASPIRE; Stew-
art et al, 2015

Carfilzomib in combination with lenalidomide and 
dexamethasone for the treatment of patients with re-
lapsed MM who have received 1-3 prior lines of therapy

Median PFS 26.3 vs 17.6 mos 
(vs lenalidomide/dexametha-
sone; P = .0001)

ORR 87.1% vs 66.7% (P = .04)

MM, multiple myeloma; PFS, progression-free survival; PI, proteasome inhibitor; ORR, overall response rate.
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this particular patient certainly would be a lenalidomide/
dexamethasone-based combination, if you just go by 
what is available from these phase 3 trials.

Dr. Giralt:

This is an interesting population because we really 
don’t have data from phase 3 trials to inform us. I 
think we would go with the basic principle that you 
would like to use drugs that the patient has not 
been exposed to already. I think a carfilzomib-based 
salvage with a triplet would be appropriate, for 
example, KRD (Stewart et al, 2015) or carfilzomib/
pomalidomide/dexamethasone (Shah et al, 
2015). Another option is actually the bortezomib/
dexamethasone/panobinostat triplet. The randomized 
phase 3 PANORAMA-1 trial of patients who had 1 or 
2 prior therapies showed that the combination of 
bortezomib/dexamethasone/panobinostat did better 
than bortezomib/dexamethasone in terms of median 
PFS (San-Miguel et al, 2014). The patient in this case 
has not received a proteasome inhibitor in a long time. 

Obviously, the best thing is to offer these patients 
is clinical trials (Anderson et al, 2016), the results of 
which can inform not only the treatment of today, 
but also the treatment of tomorrow. The patient in 
our case scenario did have a long remission, more 
than 12 months from his first transplant. And many 
of us, based on Gordon Cook’s data, would suggest 
that he may benefit from a second transplant (Cook 
et al, 2014). One of the things we’re learning in every 
situation is that depth of response is important. 

Dr. Richardson:

I agree entirely that pomalidomide and dexametha-
sone would be a very good treatment option for this 
man based upon his lenalidomide resistance and 
having not had an exposure to a second-generation 
proteasome inhibitor. In that same vein, we have 
very nice data from the 2015 ASH meeting on the 
combination of ixazomib and pomalidomide and 
dexamethasone in the phase 1 Alliance A061202 study, 
which was well tolerated and very active (Voorhees et 
al, 2015). 

I think the other combination worth mentioning is po- 
malidomide, bortezomib and dexamethasone—
that’s the current combination under evaluation 
in the OPTIMISMM trial (Celgene Corporation, 
NCT01734928). Then finally, elotuzumab plus bortezo-
mib and dexamethasone is not an unreasonable option 
based upon Dr. Palumbo’s promising randomized phase 
2 data presented at ASH 2015 (Palumbo et al, 2015). 

Finally, I would like to point out that daratumumab 
may well be an antibody of choice in combination in 
this setting in the future (Lokhorst et al, 2015). We 
really don’t have current data to use in the early 
relapse setting at this point, although intuitively we 
would expect it to be very effective.

Dr. Giralt:

We get a lot of calls now for people with disease that 
is failing on lenalidomide maintenance asking about 
the role of adding elotuzumab.

Dr. Kumar:

There aren’t really any data backing that approach. 
One could argue that all the synergy that we see with 
elotuzumab is not really the impact of lenalidomide on 
the tumor cell, but actually on the immune cells. If that 
is the case, then that should be fine, but unfortunately 
it has not been tested in that population. I prefer to go 

Table 9
Panel Consensus on Controversial Topics and Issues 
in Maintenance Therapy and Relapsed/Refractory MM

Question Panel Consensus

What does the evi-
dence point toward 
for the timing of ini-
tiation, appropriate 
dosing, and dura-
tion of maintenance 
therapy in elderly 
patients?

• �FIRST trial as well as the data 
from Dr. Palumbo from last year 
showing the prolonged versus 
fixed duration of therapy showing 
an improvement in overall survival 
(Facon et al, 2013)

• �Keep on therapy for as long as 
can be tolerated; most patients 
cannot stay on therapy until pro-
gression

With the array of 
treatment op-
tions available for 
relapsed/refractory 
disease, how do we 
determine the best 
option?

• �Disease may be sensitive again to 
drugs that have failed in the past 
(more than 6 mo)

• �New combination with a core 
proteasome inhibitor and an im-
munomodulatory agent

• �Continue to reuse the drugs, in-
cluding transplant

• �Consider what kind of response 
they had before, how long since 
they last received it, and what 
kind of toxicities are persistent

• �Can revisit drug classes in combi-
nation

• �Ability to add agents with 
novel mechanisms of action, eg, a 
monoclonal antibody

• �Second transplant if adequate 
progression-free interval (at least 
2-3 yrs, or a minimum of 18 mos; 
Cook et al, 2014)
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with something that we know for sure has activity in 
that setting for somebody who is experiencing active 
disease relapse on lenalidomide.

Dr. Giralt:

I think in the case we’re talking about, an active 
treatment is essential because this patient has a 
symptomatic relapse. 

Dr. Richardson:

I would agree. And to Shaji’s point, this gentleman’s 
progressive disease should be considered a relatively 
higher-risk relapse because it is within 30 months, 
while on maintenance, and after having achieved 
complete remission. The other point to make is that 
obviously cytogenetic information on this patient’s 
bone marrow would be helpful. 

Case Study #3 

Dr. Richardson:

Our final case is an 81-year-old woman who presents 
with bilateral hip pain and anemia and was hospitalized 
for pain management. Her diagnostic workup and 
options for therapy are described in Table 10 and 
Figure 3.

Dr. Richardson:

There are a number of things to think about here, on 
protocol and off protocol.

Table 10
Diagnostic Workup and Options of Therapy

Initial Testing

SPEP Faint IgG lambda M protein

Serum free light chains 845 mg/L

Beta 2 microglobulin
5.8 mg/L, albumin 2.9 g/dL, 
LDH 280 U/L

Skeletal survey Diffuse lytic bone lesions

Bone marrow 
evaluation

Hypercellular marrow, plasma cells 
occupy 80% of overall cellularity

Renal function Normal

Options for Therapy

Options • �Bortezomib and dexamethasone

• �Lenalidomide and dexametha-
sone

• �RVD-lite: 35-day cycle 
(O’Donnell et al, 2014)

   - �Lenalidomide 15 mg days 1-21

   - �Bortezomib 1.3 mg/m2 weekly 
SC days 1, 8, 15, and 22

   - �Dexamethasone 20 mg days 
1, 2, 8, 9, 15, 16, 22, and 23 for 
patients ≤75 yr; days 1, 8, 15, 
22 for patients >75 yr

RVD, lenalidomide, bortezomib, dexamethasone.

Figure 3

(A) Skull, calvarial view. (B) Skeletal survey shows 
a compression fracture (arrow).

Images courtesy of Paul G. Richardson, MD.
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Dr. Kumar:

We talk about the combination of proteasome 

inhibitor and an immunomodulatory agent as being 

the optimal therapy, but this is a patient who is 

obviously older, likely to be more frail. This is the 

group of patients where the data from the FIRST 

trial really are applicable, and I think a lenalidomide/

dexamethasone combination would be a very 

appropriate choice (Facon et al, 2013). At the same 

time, I consider whether to give older classes of 

drugs, at reduced doses for both. So, for example, the 

RVD-lite approach is something that certainly should 

be considered, and the data from the clinical trials are 

certainly intriguing (O’Donnell et al, 2014).

Dr. Giralt:

This is a situation where I think if you go with the data 

from the FIRST trial, lenalidomide/dexamethasone 

plus prolonged lenalidomide would be the standard 

(Facon et al, 2013). But I think we’re all very intrigued 

with the RVD-lite (O’Donnell et al, 2014). Here is where 

comorbidity assessment and frailty assessment are 

essential because you want to make sure that you can 

control the disease without making things worse for 

this older woman.

Dr. Richardson:

I agree and I think the thing that we were struck 

by in her case is the extent of bone disease. In this 

context, the RVD-lite data (led by my colleagues 

Jacob Laubach and Elizabeth O’Donnell) have been 

really very provocative with high rates of response 

and excellent tolerability seen (O’Donnell et al, 2014). I 

also wonder about the role of a drug such as ixazomib 

emerging in that group of patients.

Dr. Kumar:

The data with ixazomib/lenalidomide/dexamethasone 

is restricted to the phase 2 study at this point, but I 

think what was quite striking from the phase 2 trial 

was the tolerability of the drug (Kumar et al, 2014). 

Now you think, especially somebody at this age with 

significant back pain issues, having to come into the 

clinic once a week, versus being able to come back 

once a month, can make quite a bit of difference. I 

think the oral proteasome inhibitors clearly would 

have some advantage in this particular patient and 

the ixazomib/lenalidomide/dexamethasone data is 

certainly interesting.

Dr. Richardson:

I would agree with this as a great option for this 
patient, particularly if she had a cardiac and/or 
thrombotic history. In the absence of these worries, I 
wouldn’t rule out carfilzomib, would you?

Dr. Giralt:

No, I would not. This is where each of these patients 
needs to be evaluated individually. If she has good 
cardiopulmonary function, carfilzomib is definitely a 
possibility in the event of failing primary therapy. 

Dr. Richardson:

Right. Currently we would have to say that, but in 
the future with randomized data the highest level of 
evidences could guide the choices. For example, the 
CHAMPION study, comparing carfilzomib, melphalan, 
and prednisone versus bortezomib, melphalan, and 
prednisone, hopefully will give us insights into this. 
Results from the phase 1/2 CHAMPION-1 trial presented 
at the 2015 ASH annual meeting showed an overall 
response rate of 77% with once-weekly carfilzomib 
at a dose of 70 mg/m2 with dexamethasone in these 
patients, and a generally manageable safety profile 
although there were at least 2 toxic deaths reported, 
which is a concern (Berenson et al, 2015).

SUMMARY AND FUTURE DIRECTIONS

Dr. Richardson:

So, to review, we hope we’ve been able to summarize 
the importance of stem cell transplantation in 
younger eligible patients. There is excitement around 
stem cell mobilization and the feasibility of doing this 
particularly with the advent of newer drugs, such as 
plerixafor. But critically to talk about the timing and 
place of transplant and the critical nature of clinical 
trials in assessing who benefits best from what, when. 

In the immunomodulatory drug field, we’ve talked 
about lenalidomide and pomalidomide primarily, so 
please, let’s comment briefly also on thalidomide. 

Dr. Giralt:

Thalidomide is very nonmyelosuppressive, so people 
with very poor marrow function. Jatin Shah had a study 
looking at alternating thalidomide and lenalidomide 
and there were responses. Thalidomide can be given 
orally at very low doses, which is an advantage. For 
people who cannot tolerate lenalidomide because 
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of myelosuppression, I use every-other-day thalidomide 
maintenance. However, you cannot give it for a 
long time.

Dr. Richardson:

I agree. I reach for thalidomide more often than I 
would have thought I would, after pomalidomide and 
lenalidomide intolerance and/or failure, simply because 
I find it so helpful in the context of myelosuppression. 
In fact I am struck that it, in combination with other 
platform drugs such as carfilzomib and bortezomib, 
can be very useful in selected patients. I am also 
struck by some of the data around its partnering with 
even some of the newer monoclonal antibodies; for 
example, the French data would suggest it is very 
active when given with bortezomib, dexamethasone, 
and daratumumab (Moreau et al, 2015).

Dr. Kumar:

I think it is mainly the same setting, patients who have 
significant bone marrow suppression from all of the prior 
therapies. It is a component of the VTDPACE regimen that 
we sometimes use in patients with aggressive disease, 
as a bridge to something else more definitive. I think, 
though, the combination with monoclonal antibodies 
may have a uniqueness, especially in the patients with 
limited marrow reserve, allowing you to deliver 2 or 3 
effective agents without causing myelosuppression.

Dr. Richardson:

In the proteasome inhibitor space, we spoke 
comprehensively about bortezomib. We also touched 
on the combinations of proteasome inhibitors with 
immunomodulatory agents, and the excitement 
around elotuzumab, daratumumab, and ixazomib. 

In addition there are some very important new 
agents in the pipeline. Some of the most exciting are 
the next-generation histone deacetylase inhibitors, 
which appear to be better tolerated and very 
active, particularly ACY-1215 (Raje et al, 2015), and 
more recently its counterpart which is in oral tablet 
form, ACY-241—particularly in combination with 
pomalidomide where early data are very promising 
for both activity and tolerability (Niesvizky et al, 
2015). There is also a new CD38-targeting antibody, 
isatuximab, which is a promising combination 
partner with pomalidomide and appears to be very 
active in a current ongoing phase 1/2 trial (Sanofi, 
NCT02283775).

Dr. Giralt:

I think another investigational therapy of importance 

is immunotherapy. I think we were all very impressed 

with the use of pembrolizumab with lenalidomide 

that was presented by Jesus San Miguel at the 2015 

ASH conference (San Miguel et al, 2015). It brings a 

whole new and different therapeutic strategy to the 

treatment of MM, where we know that the immune 

system is so powerful. 

Also, although there have only been case reports, 

the use of chimeric antigen receptor–modified T cells 

has been reported: a personalized therapy against a 

specific target in the malignant plasma cell. I think 

that is the one that’s most exciting; it is actually the 

one being done by the US National Institutes of Health 

targeting B-cell maturation antigen. 

I’m still skeptical about CD19 as a target for myeloma, 

although that data need to be seen with a larger 

number of patients. Now, stellar therapies have been 

associated with toxicities. I was impressed by how 

well pembrolizumab was tolerated in the context of 

lenalidomide/dexamethasone. I think this is where a 

whole new era is going to open up.

Dr. Richardson:

Checkpoint inhibition in combination with IMiDs as 

immunotherapy has been stunning. Interestingly, 

whilst we didn’t see much as monotherapy, clearly in 

combination things are different. Specifically, when 

you combine with other drugs and immunomodulatory 

drugs in particular, the results are remarkable.

Dr. Kumar:

I think immunotherapy is definitely the biggest 

focus, but other small molecules, the BCL2 inhibitor, 

venetoclax, is pretty exciting, especially for patients 

with the 11-14 translocation (Kumar et al, 2015; Moreau 

et al, 2015). The AKT inhibitor (afuresertib) data look 

pretty interesting in combination with proteasome 

inhibitors (Spencer et al, 2014). Obviously, that 

is something that should be going ahead. The 

selinexor data so far look interesting and that’s also 

in clinical trials (Chen et al, 2014). Then there are 

data with filanesib, which is a kinesin spindle protein 

inhibitor (Shah et al, 2015; Lonial et al, 2013). That 

data look pretty interesting in combination with 

dexamethasone. 
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Dr. Richardson:

I do agree and I do think the AC241 platform in 
combination with pomalidomide is also impressive and 
well tolerated with the specific targeting of HDAC6, 
an area of promise. I also concur that the other small 
molecules are opportunities that are well worth 
exploring and in aggregate provide our patients and 
us as their caregivers with exciting and increasingly 
hopeful treatment options for the future. •
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