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Feature

New myeloma drugs improve response 
and extend survival

DR HENRY I thought we might 
discuss some cases of patients with 
myeloma, starting with a relatively 
simple case and ending with one 
that is a little more complicated. 
For the first case, we have a 56-year-
old healthy man with IgG kappa 
myeloma whose work-up shows 
he has multiple lytic bone lesions. 
He has normal renal function, nor-
mal calcium, and he’s transplant-
eligible by other health issues. I’ll 
leave the cytogenetics up to you if 
that changes your approach. How 
would you develop or pose some 
options for this man’s treatment to 
begin with?

DR ANDERSON It’s important 
to start out by saying that we, in 
myeloma, have many new classes 
of drugs and many new opportu-
nities to choose from to treat this 
patient.1 As you know, we have pro-
teasome inhibitors, the first-gener-
ation bortezomib, then carfilzomib 
and ixazomib. We have the immu-
nomodulatory drugs (IMiDs), tha-

lidomide, and now lenalidomide 
and pomalidomide. We have a his-
tone deacetylase (HDAC) inhibitor 
approved called panobinostat, and 
we have 2 monoclonal antibodies 
approved, elotuzumab and daratu-
mumab. These classes of medicine 
have made it possible for 20 differ-
ent Food and Drug Administration 
(FDA) approvals in the last 10-15 
years. These agents, having been 
tested in advanced myeloma, have 
moved toward initial management. 

This person is 50 years old. He has 
adequate liver, heart, lung, and kid-
ney function, so he would be eligible 
for high-dose therapy and stem-cell 
transplantation. In terms of ini-
tial management, there are many 
options (Figure 1). We strongly rec-
ommend that triplet therapy be used 
initially. The most common triplets 
would be lenalidomide, bortezomib, 
and dexamethasone (RVD)2,3 or 
cyclophosphamide, bortezomib, and 
dexamethasone (CyBorD).4 If this 
man had neuropathy, perhaps carfil-
zomib, the second-generation pro-
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teasome inhibitor, with lenalidomide and dexamethasone 
could have been used. Why do we use these? The extent and 
frequency of response with these triplets is nearly universal 
overall response rate, with three-quarters very good partial 
and half-complete responses, including minimal residual 
disease negative responses. In this patient, we would there-
fore recommend treatment with either RVD or CyBorD 
for several cycles to maximal response.

He would then have autologous stem cells collected, 
and it is still the standard of care to proceed to high-dose 
melphalan and a single high-dose therapy and stem-cell 
transplantation. The cytogenetics are important: if this 
patient has standard-risk multiple myeloma, then lenalid-
omide maintenance would be given after transplant. It is 
now FDA-approved for this purpose because it can pro-
long both progression-free and – most importantly – over-
all survival.5 Standard-risk cytogenetics might, for exam-
ple, include hyperdiploidy or translocation 11;14. On the 
other hand, if his myeloma were high-risk and character-
ized, for example, by 17p deletion, we would carry out the 
same induction and transplantation, but we would alter 
the maintenance to incorporate a proteasome inhibitor. 
Lenalidomide and bortezomib, for example, could be com-
bined. Early data show that using combined maintenance 
therapy with lenalidomide and bortezomib, can over-
come the early relapses that are characteristic of high-risk 
disease.6 

Because of the extent and frequency of response to com-
bination novel therapies, we have undertaken with our 
French colleagues a clinical trial of RVD in newly diag-
nosed patients – such as this patient – followed by stem-
cell collection in all patients (Figure 2). Then there is a 
randomization to either early high-dose therapy, melpha-
lan, and autologous stem-cell transplantation, followed by 
lenalidomide maintenance; or in the other cohort, harvest-

ing of stem cells, additional RVD, and then maintenance 
with lenalidomide, saving the stem-cell transplant for later. 

The French portion of this trial was reported in the New 
England Journal of Medicine earlier in 2017.7 It showed 
that patients who received RVD, high-dose melphalan, 
stem-cell transplant, and had 1 year of lenalidomide main-
tenance, had a progression-free survival advantage of about 
1 year, without an overall survival advantage; compared 
with those patients who received RVD and lenalidomide 
maintenance, saving the transplant for later. I would hasten 
to add that lenalidomide maintenance was given for only 1 
year in this trial, and patients in the RVD-only or RVD-
and-transplant arms of this trial relapsed after the lenalido-
mide maintenance was discontinued. 

The American portion of this trial is identical. That 
is, RVD induction is being given and all patients have a 
stem-cell collection. Half of the patients then go to high-
dose melphalan and stem-cell transplant early, and half of 
them have the transplant only later at the time of relapse. 
A major difference, however, is that in both the RVD-only 
and RVD-and-transplant cohorts, patients receive lenalid-
omide maintenance until progression. This trial has been 
ongoing since 2009 and is still ongoing, which tells us that 
patients in both arms – the RVD-only as well as the RVD-
and-transplant arms – are doing well. 

In the recent STAMINA trial, all patients underwent 
a single high-dose therapy and transplant. Then there 
was a randomization to lenalidomide maintenance only 
in 1 cohort; a randomization to consolidation with RVD 
posttransplant followed by lenalidomide maintenance 
in the second cohort; or a randomization to a second 
high-dose melphalan and stem-cell transplant followed 
by lenalidomide maintenance in the third cohort.8 I 
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FIGURE 1  Initial therapy for newly diagnosed multiple myeloma 
for transplant eligible and ineligible patients. Reprinted with per-
mission from Kenneth C Anderson, MD.

FIGURE 2  Assessing the need for early stem-cell transplant. Reprinted 
with permission from Kenneth C Anderson, MD.
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mention this because the outcomes in all 3 cohorts was 
similar. 

I believe this tells us strongly that high-dose therapy and 
stem-cell transplantation twice – so-called tandem trans-
plant – is no longer a major option in multiple myeloma. 
For now, however, in this patient, the standard of care 
would be to undergo induction therapy with triplet, novel 
combination treatment. Then, stem cells would be collected 
and high-dose therapy stem-cell transplant would be done, 
followed either by lenalidomide maintenance for standard 
disease or lenalidomide and bortezomib maintenance for 
high-risk disease. We won’t really know if we can delay 
transplant until the trials I’ve mentioned totally read out. In 
my clinical practice, if patients have had a major response 
to their induction therapy and have stem cells harvested, 
we can then offer them the opportunity to use maintenance 
therapy and save the transplant as a potential option for 
later, when myeloma relapses.

DR HENRY In summary then, this would be, in 2017, 
off-protocol while the data is pending: it’s reasonable to 
get a deep induction response, collect stem cells, have a 
discussion with the patient, and then consider high-dose 
therapy or not.

DR ANDERSON Yes. I think it’s reasonable to discuss it. 
We need to be open and honest with patients that the stan-
dard of care remains transplant, that you incorporate novel 
treatments before the transplant and novel treatments as 
maintenance after the transplant. The happy news is that 
the outcome, especially for patients who have standard-
risk myeloma, is at least a decade or longer progression-
free survival. It’s an optimistic picture. The data in terms of 
transplant being needed or not, will come within the next 
several years. 

For now, it is a standard of care to use 1 high-dose mel-
phalan and stem-cell transplant in this setting. I will add 
into our discussion with patients – besides the opportunity 
to harvest stem cells and think about whether one needs 
to do a transplant early on or not – is the issue of toxicity. 
High-dose melphalan by itself has a small but real second-
ary incidence of cancer, myelodysplasia, or leukemia. If one 
uses lenalidomide maintenance after melphalan transplan-
tation treatment, that risk of secondary cancer is slightly 
increased. 

In my experience, if patients have achieved a complete 
response with induction therapy only, it’s not unreasonable 
to offer early transplant and be clear that’s the standard 
of care. The alternative is maintenance with lenalidomide, 
knowing once the stem cells have been harvested, that 
transplantation can be an option to treat relapsed myeloma. 
We have many other options available as well. Time will 
tell in terms of the ongoing randomized trials as to whether 
transplant remains central to our treatment paradigm.

DR HENRY This leads us to our second patient. Here we 
have an older man of 74 years. He’s a professional piano 
player, so we want to try to avoid peripheral neuropathy in 
him. He has some mild renal insufficiency and some coro-
nary artery disease, so he’s deemed transplant-ineligible. 
He has IgG kappa myeloma, and he’s brand new. What 
would you consider to be options for him for treatment?

DR ANDERSON This brings up the issue of a trans-
plant-ineligible patient. He has significant comorbidity 
that would make transplantation an increased risk. What 
we would recommend in such a patient is still triplet 
induction therapy incorporating novel agents (Figure 1). 
Lenalidomide, the immunomodulatory drug, can safely 
be given in the context of neuropathy because it does not 
cause significant neuropathy. It would need to be dose 
modified, depending on the degree of renal insufficiency. 
We would recommend also including proteasome inhibi-
tors. Bortezomib, the first-generation proteasome inhibi-
tor, would be contraindicated because it does have a small 
but real attendant neuropathy. If, however, it is given 
weekly and subcutaneously, the risk of attendant neuropa-
thy is quite low. In this patient, therefore, one could start 
with lenalidomide and bortezomib weekly and subcutane-
ously,1,2 with a very early and vigilant follow-up for the ear-
liest signs of neuropathy, so as not to allow it to develop and 
compromise his career. 

Alternatively, one could use a proteasome inhibitor that 
does not have attendant neuropathy. Carfilzomib, the sec-
ond-generation proteasome inhibitor, does not have neu-
ropathy.9 But we would need to have caution here, because 
this patient has a history of coronary artery disease, and 
carfilzomib has a very small, but real, incidence of cardiac 
toxicity so would need to be used judiciously in this set-
ting. The third proteasome inhibitor, ixazomib, is the next-
generation bortezomib-class proteasome inhibitor, and it’s 
oral.10 It has less neuropathy than does bortezomib, so in 
my view is a very realistic option for him together with 
lenalidomide. It does have a small incidence of neuropathy, 
so close monitoring for neuropathy would be indicated. We 
could use lenalidomide–dexamethasone as a doublet and 
avoid neuropathy,11 but usually doublets are reserved only 
for frail patients.

My recommendation, therefore, would be RVD with 
the bortezomib weekly or subcutaneously, or alternatively, 
lenalidomide, ixazomib, dexamethasone as an all-oral regi-
men as induction therapy. In my view, this 74-year-old 
patient with comorbidity is not a transplant candidate. 
However, one can be very optimistic with this patient. The 
likelihood that he could have myeloma as a chronic illness 
and die from something else is quite high. Initial induction 
triplet therapy would achieve a very high response extent 
and frequency. The durability would be long, especially with 
lenalidomide maintenance if it’s standard-risk myeloma or 
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lenalidomide and a proteasome inhibitor, probably ixazo-
mib in this setting, if he were to have high-risk myeloma. 

If myeloma relapses, then there are many options that 
could be used in this patient and achieve years of pro-
gression-free and overall survival. Indeed, he is 74 years 
old and will respond very well to induction triplet ther-
apy, with many years’ duration of response due to continu-
ous lenalidomide or lenalidomide and proteasome inhibi-
tor maintenance. Then there are many effective options 
to treat relapsed therapy using triplet novel agents. 
Therefore, his lifespan is unlikely to be shortened by mul-
tiple myeloma.

DR HENRY It’s so incredible compared with what it was 
when I trained. The next patient, a 45-year-old woman 
with IgG lambda myeloma, has had RVD induction and 
responded. She had lenalidomide maintenance, but then 
she progressed, and she got her stem-cell transplant, and 
she’s progressing after that. I guess we’re looking here to 
fold in some of the newer agents. How you would you do 
that in this patient?

DR ANDERSON Yes. I think one of the most remark-
able and exciting developments with myeloma is the rapid 
approval of the novel classes of agents that I mentioned 
earlier – the proteasome inhibitors, the immunomodula-
tory drugs, the HDAC inhibitor, and the monoclonal anti-
bodies.1 They’re particularly relevant in a patient such as 
this one, whose myeloma has relapsed after what would 
be considered standard therapy for a young person with 
standard-risk myeloma. This patient had RVD and main-
tenance therapy, and then progressed. The transplant was 
given for relapsed myeloma. The opportunity to use stem-
cell transplant in patients when myeloma becomes active 
after maintenance should not be forgotten as it can be very 

effective. In all the trials done to date in which early ver-
sus late transplant are compared, there have been similar 
outcomes. Therefore, if the transplant isn’t done early, don’t 
forget that it’s an option at the time the myeloma pro-
gresses. I do want to mention, that there are lots of options 
for relapsed myeloma (Figures 3 and 4). I mentioned RVD 
or CyBorD as initial triplet therapies.2-4 In North America, 
those are the 2 most common regimens. If myeloma then 
relapses and is resistant to RVD or to CyBorD, then we 
need to identify alternatives. 

We also need to think about the comorbidities in the 
patient – issues such as age, neuropathy, presence of renal 
dysfunction, and other clinical factors. And we need to 
think about what treatment they’ve had in the past. This 
patient has had RVD, maintenance with lenalidomide, and 
a stem-cell transplant. We can offer patients a variety of 
therapies, but in the context of resistance to the first-gen-
eration proteasome inhibitor bortezomib and the first-gen-
eration immunomodulatory drug lenalidomide, we would 
strongly recommend the second-generation immuno-
modulatory drug pomalidomide12 together with a second-
generation proteasome inhibitor, be that carfilzomib13 or 
ixazomib.14 When one uses the second-generation IMiDs 
and proteasome inhibitors together, there’s a very high fre-
quency of response in the order of 70%-80%, which lasts 
years. 

Besides carfilzomib and ixazomib proteasome inhibitors, 
we also have elotuzumab and daratumumab, the monoclo-
nal antibodies.15-17 These agents have been FDA approved 
to treat patients such as this one who has had 1-3 pre-
vious therapies for their myeloma. All of them have been 
approved in randomized phase 3 trials compared with 
lenalidomide-dexamethasone in the control arm.13-15,17 
They’ve all been found to be superior. Although lenalido-
mide-dexamethasone combined with daratumumab, ixazo-
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FIGURE 3  Therapy for relapsed multiple myeloma in relation to 
previous treatment and clinical features of the disease: triplets 
are preferred for relapsed patients with 1-3 previous therapies. 
Reprinted with permission from Kenneth C Anderson, MD.

FIGURE 4  Therapy for relapsed multiple myeloma in relation to 
previous treatment and clinical features of the disease: doublets 
are preferred for frail patients. Reprinted with permission from 
Kenneth C Anderson, MD.
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mib, elotuzumab, or carfilzomib is superior to lenalidomide 
in relapsed myeloma, the situation in North America, as in 
this patient, is usually that patients have had lenalidomide-
dexamethasone as part of their initial treatment and their 
myeloma is refractory to lenalidomide. 

Hence, we recommend, that we go to the second-gen-
eration pomalidomide and second-generation proteasome 
inhibitors, either carfilzomib or ixazomib. Having said 
that, the treatment paradigm is evolving. For example, the 
monoclonal antibody daratumumab was initially approved 
by the FDA in multiply relapsed disease as a single agent 
because it achieves a 30% response rate.16 It now has been 
moved earlier into the first relapse of multiple myeloma, 
where it achieves much higher response rates when com-
bined with lenalidomide–dexamethasone or combined 
with bortezomib–dexamethasone.17,18 Response rates of 
70%-80% can be achieved, including minimal residual dis-
ease negative complete responses. 

Today, in a patient who has had RVD transplant and 
myeloma has returned, we would recommend second-
generation IMiDs, pomalidomide, and second-generation 
proteasome inhibitors, either carfilzomib or ixazomib. Data 
for daratumumab combined with lenalidomide-dexameth-
asone or with bortezomib-dexamethasone, look very prom-
ising. We need, however, to see more experience of dara-
tumumab together with lenalidomide-dexamethasone or 
daratumumab together with bortezomib-dexamethasone 
in patients whose myeloma is refractory to RVD, that is, 
patients whose myeloma has returned after RVD induction 
treatment. Of note, pomalidomide, dexamethasone, and 
daratumumab have just been approved by the FDA and 
may also be active even in myeloma recurring after RVD 
treatment.19

Daratumumab in combination will be moving earlier 
and earlier and may be appropriate to treat the first relapse. 
I do want to stress, however, that at present I save daratu-
mumab for the second or greater relapse. Daratumumab is 
active even when relapse occurs after treatment with sec-
ond-generation IMiDs and proteasome inhibitors.

DR HENRY Before we close, I have a couple practical 
questions with these antibodies. Daratumumab has the 
track record of first-treatment severe reactions and long 
infusion times. How long are you anticipating the first 
daratumumab treatment takes? There has been some talk 
that maybe splitting it in half and going over 2 days is eas-
ier on the patient and the infusion center. Have you done 
that?

DR ANDERSON Yes, I think that’s a very important 
point. We need to be thinking – first and foremost – about 
efficacy of our therapy. Equally important, however, are 
the safety profile and the user-friendliness for the patient. 
Daratumumab infusions are quite long – on the order of 8 

hours or longer on day 1 of infusion. And to date, all the 
clinical trials have used daratumumab infusions weekly for 
8 treatments, followed by 8 treatments given every 2 weeks. 
Then monthly daratumumab is given as a maintenance 
therapy. Thus, there is a requirement for multiple outpa-
tient clinic visits that can be prolonged. 

One of the opportunities that’s being tested is to give 
daratumumab subcutaneously. While this is being evalu-
ated in protocols now, the results that have been reported at 
our national meetings look to be quite promising in terms 
of efficacy, similar to results with the intravenous adminis-
tration. Obviously, this would allow for a much more con-
venient clinic visit and shorter time for the patients being 
treated. 

I should mention that the other antibody, elotuzumab, 
has been approved in combination with lenalidomide and 
dexamethasone.15 The infusions with lenalidomide, dexa-
methasone, and the antibody elotuzumab are much shorter, 
on the order of 2- or 3-hour visits. The place for elotu-
zumab in the management of relapsed myeloma is yet to 
be totally defined. We tend to use it now in the setting of 
more indolent relapses, where patients might have a slowly 
rising monoclonal protein. Elotuzumab-lenalidomide-
dexamethasone has maintained an overall survival advan-
tage at 4 years compared with lenalidomide-dexametha-
sone when used in relapsed myeloma. 

We are quite excited about both antibodies. 
Daratumumab tends to get most of the activity, as it 
achieves responses as a single agent,16 and the depth of 
the responses are markedly increased when it’s com-
bined with lenalidomide-dexamethasone or bortezo-
mib-dexamethasone.17,18 However, one shouldn’t forget 
elotuzumab15 based on its tolerability and the survival 
advantage I mentioned at 4 years. 

The final point is that we think about myeloma geneti-
cally at the time of diagnosis and relapse in terms of stan-
dard or high-risk disease. One of the hallmarks of high-risk 
disease has been 17P deletion or P53 dysfunction. One of 
the most exciting outcomes of the development of mono-
clonal antibodies has been the responses observed even 
in the context of P53 deletion. Clearly, antibody-medi-
ated cellular cytotoxicity, complement-mediated cytotox-
icity, and other mechanisms of action of these antibodies 
do not require normal P53 function. The important point, 
therefore, is that what has previously been thought of as 
high-risk disease can nowadays be effectively treated with 
these new immune treatments, correlating with the marked 
improvement in survival and overall outcome.

DR HENRY We have outlined 3 kinds of myeloma 
patients we see, and especially interesting is the last patient, 
who has relapsed and then progressed, and in whom newer 
drugs have a role. Thank you for such a complete and thor-
ough discussion, Dr Anderson. 
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