
Welcome to Managing Myeloma. I am Dr. Sagar Lonial. In today's presentation, I 
will be discussing the treatment options for newly diagnosed multiple myeloma. I will 
specifically focus on the following topics: when to treat smoldering versus 
symptomatic myeloma, choice of induction regimen from the current standard of 
care to new options investigated in the clinical trial setting, and the role of high-dose 
therapy consolidation and maintenance therapy. Let's go ahead and begin. 
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One of the first topics that I think is worth discussing is the importance of the 
updated IMWG criteria for the diagnosis of multiple myeloma. Historically, we have 
waited until symptomatic myeloma (as evidenced by the CRAB criteria: 
hypercalcemia, renal insufficiency, anemia, or bone disease) as a definition of when 
to initiate treatment. In the last two years, the International Myeloma Working Group 
created three different criteria – called the myeloma-defining criteria – that basically 
anticipate that patients with these side effects or symptoms will develop myeloma in 
a very rapid period of time. Therefore, there is not a reason or rationale to continue 
to watch them. These criteria include the biomarkers such as: greater than 60% 
plasma cells in the bone marrow, serum-free light chain ratio of greater than 100, 
and greater than one focal lesion by MRI. I think the important take-home message 
here is that imaging is really important for defining whether a patient is on 
observation or undergoes treatment. If you are going to subject a smoldering 
myeloma patient to observation, we should make sure that they have had 
aggressive imaging interventions – either with PET-CTs or MRIs – to make sure we 
are not missing early signs of bone disease. It is important to realize, however, that 
the standard of care for smoldering myeloma – even with the current definition 
where some of these patients have been moved into the symptomatic criteria – is 
observation or clinical trials. There is no current recommendation for early treatment 
of true smoldering myeloma. 
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I think it is also important to realize that with aggressive induction therapy, 
consolidation, maintenance, and using new drugs, there are subsets of patients that 
are, in fact, cured of myeloma. Currently, that percentage is probably 10% to 15%, 
maybe higher depending upon the age and the genetics of a given patient 
population. The idea that myeloma is an incurable disease, and that our goal is to 
gently treat this older frailer patient population, is not true for a significant fraction of 
myeloma patients. For this reason, I think having an aggressive treatment plan –
even for patients well into their 70s but who have a good performance status – is 
critically important to offering patients the best options for long-term progression-
free and overall survival.
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As an example of this, I am showing you data from our group looking at a series of 
patients that all received RVD induction. As you can see, the median progression-
free survival is right around 60 months, not dissimilar from the IFM study 
randomizing patients to early versus late transplant. The median overall survival is 
80% at 5-year followup, suggesting again this is not the old-fashioned myeloma 
from a decade ago where the median survival was only 2 to 3 years. This is a very 
different disease where the median survival may be well over 10 years, particularly 
for good-risk subsets of patients. 
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When we think about induction therapy, there are number of principles that I think 
are important. The first is, clearly, more is better, as long as the “more” is well-
tolerated. We know that in the induction therapy setting, the role of doublets has 
almost completely fallen away except for the truly frail, elderly patient. This was an 
example of that where we demonstrated that the use of three drugs (a proteosome 
inhibitor backbone with either an IMiD or alkylator) had a much higher overall 
response rate and a much higher VGPR or better rate when compared with using 
either lenalidomide or an IMiD in a doublet regimen. 
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We also know from a meta-analysis from Dr. Nooka and our group that patients who 
received bortezomib as part of their initial induction therapy have a better survival 
than patients who do not. This is critically important because it then begins to give 
us a backbone of induction therapy, which is the use of bortezomib-based induction 
therapy for patients across the board with newly diagnosed symptomatic myeloma. 
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Does it matter which three drugs are used? There has been a large controversy over 
the use of VCD (cyclophosphamide in combination with bortezomib and 
dexamethasone), versus bortezomib with an IMiD (either thalidomide in Europe or 
lenalidomide in the United States). What you can see from this retrospective 
analysis from the European Myeloma Group is that the response rate and VGPR or 
better rate for high-risk and standard-risk myeloma is higher for the IMiD and 
proteasome inhibitor combination moving forward. 
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Now, the French actually did a randomized trial trying to evaluate VTD versus VCD 
(the alkylator or the IMiD partner) for newly diagnosed symptomatic myeloma in 
patients receiving bortezomib. Their endpoint was VGPR or better after 4 cycles of 
therapy. What they nicely showed is that the VGPR or better rate was significantly 
higher for the IMiD and proteosome inhibitor combination. In our view, this suggests 
that VCD is no longer a good primary choice for patients with newly diagnosed 
symptomatic myeloma. A question that often comes up is, “What about for patients 
who present with renal failure?” I will tell you we have actually had very, very good 
success with VTD for patients who present with renal failure, as opposed to VCD. 
This avoids the alkylator, potentially minimizing the complications of DNA damage-
induced complications of myeloma therapy. 
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In our group, we also went back and looked at the COMPASS trial, which is a 1000-
patient newly diagnosed myeloma trial. We looked at just progression-free and 
overall survival for the IMiD and proteasome inhibitor combination of RVD versus 
VCD, cyclophosphamide with bortezomib and dexamethasone. What was 
demonstrated in this non-randomized trial (this is just a retrospective look at cohorts 
of patients) is that the progression-free survival and the overall survival is 
significantly better for patients who receive an IMiD and a proteasome inhibitor 
together. In my view, this data really sets up the trial that evaluates the use of an 
IMiD and proteasome inhibitor triplet versus just an IMiD and corticosteroids. 
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This was the SWOG trial, RVD versus Rd, trying to evaluate doublet versus triplet in 
the context of a randomized phase 3 trial.
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What was demonstrated from this was a clear improvement in CR, VGPR, and 
overall response rate favoring the use of the triplet over the doublet. 
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This translated into an improvement in progression-free survival. 
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Surprisingly, it also translated into an improvement in overall survival. Based on 
these data that I have now shown you, I think it is reasonable to establish that RVD 
or the IMiD proteasome inhibitor induction therapy has become a standard of care 
for patients around the world based on randomized phase 3 data. There is actually 
no phase 3 data supporting the use of VCD at all, and so, I think, again, this does 
become a standard of care. 
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A question that arose as we have developed a larger armamentarium of new drugs 
for patients with myeloma is, “What is the optimal proteasome inhibitor?” We agreed 
that an IMiD/PI is the best backbone, but are there better PIs to potentially combine 
with an IMiD for newly diagnosed myeloma? 
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There have been a number of trials that have tried to look at this. There was a pilot 
study from France looking at KRd, the combination of carfilzomib with lenalidomide 
and dexamethasone for newly diagnosed myeloma. 
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This was a very small phase 2 study built on data from Andrzej Jakubowiak looking 
at KRd with and without transplant, showing a very high overall response rate, and 
a very high depth of response rate in a small phase 2 clinical trial.
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Based on that, the French created a pilot study, similar to what they have done for 
other large randomized phase 3 trials, where they did induction, stem cell collection, 
transplantation, consolidation, and maintenance, as you can see outlined on the 
slide here. 
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Now what we know is that the response rate and depth of response was actually 
quite high. 57% of patients achieved a stringent CR, 70% of patients were MRD 
negative by flow cytometry (granted this was 10 to the power of -5 as the cutoff), 
and a significant fraction of patients achieved next-generation sequencing (NGS) 
MRD negativity following consolidation, suggesting that this was a very effective and 
very rapidly inducing regimen overall. 
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This was not a regimen that came without side effects or toxicities. As you can see, 
there were 25 cardiac and/or vascular toxicities. Few of them were grade 3, but 
certainly this bears some further evaluation in a large randomized phase 3 trial. 
There is currently an ECOG trial evaluating KRd versus RVD for newly diagnosed 
symptomatic myeloma. I think we need the results of this trial to really understand 
whether carfilzomib has effectively supplanted bortezomib as the optimal PI for 
induction therapy of myeloma across the board. 
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The other PI that is available now is the oral bortezomib-like agent, ixazomib. IRd 
was tested in a phase 1/2 trial by Dr. Kumar and colleagues, and also demonstrated 
a very high overall response rate and rapidity of response. 
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Based on this, the IFM also did a pilot study, evaluating IRd as induction followed by 
transplant, consolidation, and maintenance with an ixazomib-based approach.
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As you can see, IRd for 3 cycles, stem cell collection, transplant, consolidation for 2 
cycles with IRd and then late consolidation with IR with no dexamethasone and then 
maintenance therapy following that.
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Again, you can see the response rate on the intent-to-treat group here. What is 
somewhat striking is that the depth of response was not quite as good as one would 
have hoped, or certainly with what we have seen, particularly with the carfilzomib-
based approach. 

23

Expanding Treatment Options for Newly Diagnosed Multiple Myeloma: 
Proteasome Inhibitors, Immunomodulatory Drugs, and Other Targeted Therapies 

© 2017 MediCom Worldwide, Inc.



There was a feasibility concern, with a few patients actually progressing or developing 
significant thrombocytopenia associated with ixazomib, that I think has limited the 
enthusiasm of this in this current form to replace RVD as a standard induction 
regimen. The French are now doing a pilot of IRd with twice-a-week dosing of 
ixazomib. This is still more convenient than bortezomib because it is an oral agent, 
and we need additional data to determine whether ixazomib can, in fact, supplant 
bortezomib as the alternative PI for newly diagnosed symptomatic myeloma. 

24

Expanding Treatment Options for Newly Diagnosed Multiple Myeloma: 
Proteasome Inhibitors, Immunomodulatory Drugs, and Other Targeted Therapies 

© 2017 MediCom Worldwide, Inc.



Again, there were no cardiac issues, no renal issues associated with this regimen. 
Patients did not develop neuropathy. There were some cases of grade 3/4 toxicities, 
including infection, abdominal pain, atrial fibrillation, and one case of thrombosis. 
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What about other approaches trying to include the new monoclonal antibodies into 
treatment for patients with symptomatic myeloma? Jacob Laubach from the Dana-
Farber Cancer Institute presented a multicenter trial looking at RVd plus 
elotuzumab, and you can see the schema outlined here. It was basically 4 cycles of 
elo plus RVd, followed by stem cell collection, and an opportunity for patients to 
either continue on elo and RVd or to go on to a transplant. 
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As you can see, the overall response rate was quite high. The depth of response 
was quite high, and it occurred relatively quickly, also again in a small pilot study. 
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We know that elo is not the only antibody out there. We know that daratumumab is 
an effective antibody as well. There was a trial presented by Dr. Jakubowiak looking 
at KRd with weekly dosing of carfilzomib in combination with daratumumab. This 
was an idea trying to incorporate daratumumab into induction therapy. 
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Again, what you see is overall response rates were quite high, VGPR or better rate 
early on was quite high. Response rate continued to improve with longer duration of 
therapy. Some patients did go off therapy for a transplant. Some patients stayed on 
for a maximum of 13 cycles of therapy. I think these are encouraging data 
demonstrating that antibodies can be introduced. There were some adverse events 
associated with both of these trials with the introduction of a monoclonal antibody, 
but overall, the treatment was tolerated relatively well. 
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I think we looked forward to additional trials evaluating the role of antibodies in the 
context of induction therapy. What about the role of high-dose therapy and 
autologous transplant? 
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The most recent trial we have data from is the IFM 2009 trial. This was RVd for 
every patient upfront, followed by a randomization to early versus delayed 
transplant with post-transplant consolidation and then maintenance after that. 
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As you can see, the group that received a transplant had a higher overall response 
rate and a higher depth of response. 
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This translated into an improved progression-free survival with an early followup of 
only 3 years. There was no difference in overall survival, but clearly, a big difference 
in progression-free survival. Given that our goal is to try and improve the duration of 
first remission, this continues to support the role of high-dose therapy and 
autologous transplantation. 

Expanding Treatment Options for Newly Diagnosed Multiple Myeloma: 
Proteasome Inhibitors, Immunomodulatory Drugs, and Other Targeted Therapies 

© 2017 MediCom Worldwide, Inc.



One would argue that if you use better regimens, perhaps you do not need to think 
about transplant as often. I use this slide to reiterate the point that even with KRd, 
which may be a more depth-inducing induction regimen, the role of transplantation 
improves the progression-free survival for these patients. Just because you have a 
better, more potent induction does not mean that transplant may have less of a role. 
In fact, it may continue to have an even greater role because some of those patients 
who are in CR but not MRD negative CR may be pushed into MRD-negative 
complete remission, and we know this is likely the case with data from the IFM. 
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What is the rationale for transplant even in patients who achieved complete 
remission? The rationale is to try and drive them lower down on that iceberg to get a 
higher fraction of patients into MRD negative complete remission, and ultimately, 
increase the fraction of patients that we cure with our therapy. 
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Now in that French trial that I talked about a moment ago, in early versus delayed 
transplant, if you look at the curve of patients who achieved MRD negativity at 10 to 
the power of -6, their outcomes were clearly better than every other patient group in 
the evaluation. At 18 months, they had a better outcome. However, two-thirds of 
those patients got there with a transplant. Only one-third got there without a 
transplant, and you do not know this result until 18 months after diagnosis. You 
have to make a commitment early on, and I think it is important to make that 
commitment in the context of what we know is the most effective, best therapy for 
patients going forward. 
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Again, I think there continues to be a role for high-dose therapy in the context of 
improving depth of response, and ultimately improving long-term outcomes for 
patients with myeloma. 
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What about the role of consolidation and maintenance? This is a little bit more 
controversial. There are two trials, one done in Europe and one done in the United 
States. They give us somewhat conflicting data on the role of consolidation. The 
first trial is a trial from the European group evaluating single versus double 
transplant in the context of newly diagnosed myeloma. 
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As you can see in this randomization, the Europeans suggest that patients who had 
two transplants had a better progression-free survival compared to patients who 
only had one transplant. 
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This was particularly notable for patients with high-risk genetics. Now understand 
that, in many areas, they are talking about not using transplant for patients with 
high-risk genetics. I think that is too much of an extreme, but I am also not 
convinced by the data suggesting that two transplants is necessarily better either. 
We are going to get to caveats in just a moment. 
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Let's look at the other European trial. This was a randomized trial of consolidation 
versus no consolidation. 

Expanding Treatment Options for Newly Diagnosed Multiple Myeloma: 
Proteasome Inhibitors, Immunomodulatory Drugs, and Other Targeted Therapies 

© 2017 MediCom Worldwide, Inc.



42

Expanding Treatment Options for Newly Diagnosed Multiple Myeloma: 
Proteasome Inhibitors, Immunomodulatory Drugs, and Other Targeted Therapies 

© 2017 MediCom Worldwide, Inc.

You can see the schema. Everybody got VCD, and it is important to note that in the 
previous trial of one versus two transplants, everybody also got VCD. In both European 
trials, they got what we know is an inferior induction regimen. Access is a big issue 
when trying to interpret European trials. You can see that patients were randomized to 
either transplant versus VMP and then there was a second randomization to 
consolidation versus no consolidation. Every patient received maintenance. 
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If you look at progression-free survival, there was clearly a superior PFS for patients 
who received RVD consolidation versus no RVD consolidation, if you got VCD as 
your initial treatment. Remember induction regimen does in fact potentially impact 
how to interpret other trials. 
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This was the U.S. trial. In this trial, they did not dictate induction regimen, but as you 
can see most patients received RVD. Over two-thirds of patients in this trial 
received RVD, not VCD, as the induction therapy. There was then a randomization: 
two transplants, one transplant with consolidation with RVD, or one transplant 
followed by going straight to lenalidomide maintenance. 

44

Expanding Treatment Options for Newly Diagnosed Multiple Myeloma: 
Proteasome Inhibitors, Immunomodulatory Drugs, and Other Targeted Therapies 

© 2017 MediCom Worldwide, Inc.



This one trial asked the questions that the two European trials did before. There was 
no difference in progression-free survival and no difference in overall survival either. 
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Why is one trial showing a benefit for consolidation and tandem transplant and one 
trial is not? The answer quite simply is induction regimen. The European trial used 
VCD, the U.S. trial used RVD. If you use a better induction, you do not need two 
transplants and you do not need consolidation with RVD. We also have better 
access to new drugs here, particularly the IMiDs in the maintenance and 
consolidation and salvage setting in the U.S. That may affect both progression-free 
and overall survival curves in the U.S. In my simple summary, there is no role for 
tandem transplant in the U.S. treated patients, and there is no role for consolidation 
at this point, based on the data we have from the StaMINA study. 
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Now, what about the role of maintenance therapy? Again, we have trials done in the 
U.S. and in Europe that evaluate the role of maintenance therapy. I think it is 
important to realize that maintenance therapy is something that we now have a 
meta-analysis evaluating. 
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This is being published and has been presented at a number of meetings now 
suggesting that there is a difference not only in progression-free survival, but overall 
survival with a median followup of 80 months. This suggests that, across the board, 
maintenance therapy with lenalidomide does improve not just PFS or duration of 
remission, but actually overall survival. 
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If you look at that one step further and try and understand the impact of this in terms 
of who really gets the most or least benefit overall, it is important to realize that the 
high-risk subset of patients do not appear to get as much benefit from the use of 
lenalidomide as a single agent as all the other patients do seem to get. That is not a 
surprise because we do not think about lenalidomide as being highly effective in the 
context of high-risk myeloma. 
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An alternative way to think about this is an algorithm that our group published in the 
Journal of Oncology Practice a couple of years ago that evaluates our approach 
based on risk-adapted maintenance therapy. As you can see, patients that have 
high-risk 17p deleted myeloma receive RVD as consolidation (we published this 
data in Leukemia a few years ago), patients with 4;14 get bortezomib or ixazomib or 
carfilzomib as maintenance therapy, and patients that have standard risk clearly 
seemed to benefit from lenalidomide maintenance. This is some data that I think we 
use as our daily practice and can be very useful to you in your overall daily practice. 
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By approaching this from a risk-adapted maintenance setting, what you see quite 
nicely is that one can, in fact, have a big narrowing of that difference in overall 
survival between high-risk and standard-risk when you use a risk-adapted 
maintenance approach. I think that this does provide you with some guidelines on 
how to approach maintenance therapy based on risk in your own practice. 
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What are future questions? I think future questions involve the role of an antibody in 
the context of induction therapy. Should we do it just in high risk? Should we do it in 
all patients? Is there a sequence for how to approach this or when to approach this? 
What is the role of targeted treatments? We know that subsets of patients with 
myeloma have BRAF mutations or IDH mutations or Ras, Raf, or MAP kinase 
mutations. Do we use these combinations with what we know really works to try and 
improve the depth of response and ultimately increase the cure fraction? These are 
all questions that are coming in the future as we begin to evaluate how to treat 
patients with myeloma.
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I think you have gotten a good summary of how to do this and what the important 
options and questions are, and I hope that this approach has really helped you in 
your day-to-day care of patients with newly diagnosed myeloma. Thank you for 
your attention.
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