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Raje: Hello, | am Noopur Raje. | am the director of the Center for Multiple Myeloma at
Massachusetts General in Boston, and | am here at the 50th ASCO Meeting in Chicago.
| am here with Keith Stewart, professor of medicine at the Mayo Clinic in Arizona. Thank
you so much for being here Keith. It is a real pleasure.

Stewart: Thank you for inviting me.

Raje: You are presenting an interesting phase Ill ECOG trial with nearly 350 odd
patients comparing melphalan-prednisone-thalidomide to melphalan-prednisone-
lenalidomide, and | know it is being presented on Monday? so you are not going to give
us the bottom line there, but if you can speak a little bit to that trial and some of IMiD-
based trials which are ongoing in the upfront setting, that will be great.

Stewart: As we started our trial some years ago, it was to compare as you say the
three-drug cocktail of melphalan-prednisone-thalidomide, but we did add thalidomide
maintenance to the protocol versus the same regimen but with lenalidomide, so really a
comparison of the two IMiID drugs.! The trial recruited 306 patients. The bottom line of
the trial is that there was not much to differentiate the two regimens clinically. Response
rates, depth of response, and progression-free and overall survival were somewhat
similar for both regimens. Both regimens were relatively difficult for the patients to stay
on for long periods of time. There was about 40% of the patients who had to discontinue
therapy because of adverse events. What was different between the two arms was
toxicity, and in fact, lenalidomide proved to be less toxic, and both of less grade 3
hematologic or less grade 3 non-hematologic toxicity, less DVT, less second primary
malignancy, and | think importantly improved quality of life at the time when we
measured which was 12 months after starting therapy. The conclusion of our trial was
therapeutically equivalent but less toxic to use lenalidomide.

Raje: This brings up a really important point which you have alluded to Keith which is
toxicity, and in the wake of the first trial, which was presented at ASH in the plenary
session last year,2 we saw and | think what we have learned over the last maybe 3 and
4 years in myeloma is continuing patients on therapy is really critical to trying to
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increase both the response rate, increase the depth of the response, and then which
ultimately translates into a progression-free survival benefit, and in that setting, they use
lenalidomide-dexamethasone and compared it to an MP-based regimen, MPT. The
difference between the len-dex based regimens were continuous versus 18 months of
the treatment. Your thoughts on where we are going with MP and should we be
switching more to len based, maybe minus the MP component?

Stewart: Since we started and somewhat completed this trial, the use of melphalan-
based regimen in the United States has essentially stopped, and the reason stopped at
the United States is because we have less toxicity and more potent therapies, and
primary of among those are lenalidomide and bortezomib, and so the vast majority of the
patients in the United States are receiving one of those two drugs. The first trial as you
find out showed superiority for lenalidomide-dexamethasone compared to melphalan-
prednisone-thalidomide which would suggest that even worldwide that lenalidomide
would be more likely to be a better choice for the patients because of both prolonged
progression-free survival and less toxicity.2 So, | think life has moved on from the
melphalan era, and we should embrace that.

Raje: Great. You have done a lot of work around mechanisms of actions, specifically
with the IMiDs, and | think what has been really remarkable is the whole cereblon lkaros
story. Can you just put that data into some kind of perspective, and you have | believe a
poster here as well in where you kind of use this as a predictive biomarker in the patients
on pomalidomide.2 Do you want to speak a little bit to cereblon |karos? What those
transcription factors are doing and how they are modulated by the IMiDs?

Stewart: Yes. | think this is clinically relevant for the practicing physician, in that this
came from a group in Japan? who pulled from cell’s proteins which bound to these drugs,
and one that they identified is this protein called cereblon, it gets its name because it was
from the brain that was originally identified,28 and they showed very clearly that you
need this protein for the drugs to work, and they work by becoming part of the
ubiquitination pathway.2 They bind to cereblon, and they seem to turn on ubiquitination of
certain proteins which are then targeted for destruction. One of those we should mention
is called lkaros,” and l|karos is actually involved in normal B-cell development.22
Interesting enough, when it is lost, it can contribute to some acute leukemia.1211.12 \What
we found is that in myeloma, and probably other cancers too, the presence of cereblon is
absolutely required for these drugs to work.l2 It probably does work through this
degradation of lkaros, and if you measure either cereblon dominantly and maybe to a
lesser degree of Ikaros in the tumor cell, you can predict whether the patient will respond
to the drug or not, and you can also somewhat predict what their likely progression-free
and overall survival would be.? Right now, there is no commercial test available to do
this, but many companies are starting to work on this, both as a gene expression
platform and also as an immunohistochemistry tool. So | think it will be something that
over time might become part of the therapeutic workup with myeloma patients.
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Raje: And that will allow us to guide treatment a little bit more rationally hopefully in the
future so not everybody gets these drugs.

Stewart: And interesting enough, at diagnoses most patients who have fairly normal
levels with these proteins and that makes sense because 90% of people respond. Where
it becomes more important | think is in the later-stage patient where levels drop or there
is a mutation which is not common, but if the levels drop, then only 30% of patients
respond to these drugs in that situation, and knowing who to treat so that we maximize
the efficacy of the drug and we benefit the patient, who need it and we can use other
types of therapy for patients who are not going to respond, ultimately that is our goal.

Raje: | think the whole cereblon story, the fact that it is bearing out now clinically and it
may be a potential biomarker in the future is really exciting. It will help us better
categorize who should and should not be treated and also give us some insights into, we
are now talking about continuous therapy but do we need to continue treatment forever
in some patients and maybe protect a few patients from some of these drugs as well.
One thing we have learned Keith | think over the last 2 and 3 years is duration of
treatment, like we talked about a little earlier, is critical. The longer you stay on treatment
the better. It is somewhat reflected in your ECOG study as well. Your thoughts on what
we should be doing? How long should we be treating?

Stewart: Yes, so in our study, it does appear compared to the historic controls that did
not use maintenance that our outcomes in terms of progression free and survival look a
bit better, so confirming this notion that one should treat for longer than we used to.
Nobody knows how long that should be. There is controversy over whether it should be 1
year or 3 years or indefinitely. Certainly in the first trial, | believe it was until progression,
but in the post-transplant maintenance setting, we have tended to stop after a couple of
years in our own practice. So that is certainly something that needs to be explored going
forward, but my own experience is that many patients can tolerate 18 months to 2 years
of therapy and then it becomes a little bit harder on them as we have tended to find that
is about the right length of duration, but that is not evidence based, that is just practice
based.

Raje: There is a little bit of treatment fatigue and to try and understand and | think
address those issues we are beginning to do studies, especially in the maintenance field
where we are looking at MRD, minimal residual disease. And | think going forward, some
of those studies be very informative as to how long is enough as well.

Stewart: Yeah. The MRD testing has come along very quickly, both by DNA sequencing
and by flow cytometry. | think it is really opening some new doors into how we explore
and manage this disease. | personally use MRD testing as a decision point for whether
to continue therapy sometimes.
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Raje: That is great. So on that note, thank you so much for being here today, Keith. That
was very helpful, very informative. Thanks so much.

Stewart: Thank you for inviting me.
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