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Last Decade Results

• More progress in myeloma than any other 
cancer.

• Expected lifespan has more than doubled due 
to incorporation of lenalidomide (an 
immunomodulatory, cereblon binding drug) 
and bortezomib (a first in class proteasome 
inhibitor) into modern therapy.

• So what will the immediate future therapy 
look like?



Need to continue patient related research to drive improvement 
in outcome. We need to build on an already winning team.

Where does myeloma come from? Many publications from Dr. Pilarski’s team 

pinpointing the “B” cell lineage in marrow and blood  and how even myeloma patient stem cell 
collections are “contaminated “ by malignant b cells that can produce myeloma in mice.

What possibly causes myeloma and helps sustain it? Many publications  

from our local Edmonton  team, Drs. Pilarski and her grad students Keats, Martin, Adamia, 
Kirschner  analyzing DNA abnormalities,chromosomal structure,growth messenger molecules as 
well as cultures of fresh patient bone marrow  to understand the nurturing effects of supportive 
cells in the local marrow microenvironment that blocks cancer cell killing and prevents cure.

How many myeloma cancer cells are there at diagnosis? In stage 3 

myeloma there are between 108 and 1010 located throughout the bone marrow. A drug that kills 
99.999 % of patients myeloma cells would still leave between 1000  (103 ) and 100,000 (105 ) cells 
remaining in the patient. How many of these cells could eventually grow causing relapse and drug 
resistance requiring the need to change therapy?



Future Myeloma Therapy

• Our new treatments have produced remarkable killing of myeloma cells 
triggering the need to develop a new definition of response of minimal 
residual disease (MRD) where there is not only a complete response by 
bone marrow examination but specialized testing using methods to detect 
1 cancer cell in a million normal  cells .

• If patients can achieve such excellent MRD results with therapy their 
remission duration is greatly increased so this will become our treatment 
goal now and forever.

• Many clinical trials of both initial as well as subsequent treatments have 
clearly shown that long term continuous therapy produces the best 
remission duration so all our current and future chemotherapies will be 
continuous. Eventually the few remaining myeloma cells change(mutate) 
evade the specific therapy and grow. Then we need to switch to new 
treatment.





Future therapy treating smoldering myeloma

• Could we eradicate myeloma before it grew and produced organ damage

such as lytic bone lesions, kidney damage or anemia or the symptoms of 
bone pain?  

• Currently we do not  advocate treatment of the smoldering group (outside 
of clinical trials) right at presentation because some patients will not 
progress for several years so we can avoid the adverse side effects of 
chemotherapy for a while.

• However,our new therapies are remarkably well tolerated and incredibly 
effective  so it may now be possible to study this question .Could we 
actually cure early stage myeloma??



Future therapies including 
maintenance

• There had been controversy whether Revlimid (lenalidomide) truly 
prolonged overall survival or whether it simply prolonged the remission 
duration (we call progression free survival ). Some trials said yes and some 
said that they could not find improved survival.Could this be due to 
insufficient patients in any single study to statistically answer the question 
without any mathematical  doubt?

• In order to solve this question , all the clinical trials that asked this 
maintenance question were pooled together in order to have a very large 
number of patients to be able to answer this once and for all. This is called 
Meta-analysis.









Future of Myeloma

Lenalidomide dexamethasone became the frontline standard of care in 
nontransplant eligible patients with the NEJM article in 2014.It has been now 
funded in Alberta in October 2016 for this patient group.

Many recent studies building on the “backbone” of Len/Dex have added 
another drug and show that three drugs are better than two.

Clinical trials adding 
Velcade(bortezomib);Kyprolis(carfilzomib);Nilaro(ixazomib)to the backbone as 
well as the monoclonal antibodies Empliciti(elotuzumab) or 
Darzalex(daratumumab) all have shown clear additional benefit to the triple 
combinations. The pressure on funding agencies is to now find a way to pay 
for these expensive new therapies 
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Kaplan–Meier Estimates of Progression-free Survival, Overall Survival, and Duration of 
Response.
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Progression-free Survival.
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Study Overview

• The addition of daratumumab to lenalidomide and dexamethasone 
resulted in superior response rate and progression-free survival, as 
compared with lenalidomide and dexamethasone alone, at a cost of more 
frequent neutropenia and infusion reactions.





Progression-free Survival.

Lonial S et al. N Engl J Med 2015;373:621-631



Conclusions

• Patients with relapsed or refractory multiple myeloma who received a 
combination of elotuzumab, lenalidomide, and dexamethasone had a 
significant relative reduction of 30% in the risk of disease progression or 
death.
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Study Overview

• The addition of the oral proteasome inhibitor ixazomib to a regimen of 
lenalidomide plus dexamethasone led to a significant prolongation of 
progression-free survival of almost 6 months, as compared with placebo, 
with a small increase in the risk of thrombocytopenia.



Conclusions

• The addition of ixazomib to a regimen of lenalidomide and 
dexamethasone was associated with significantly longer progression-free 
survival; the additional toxic effects with this all-oral regimen were limited.
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Progression-free Survival.

Stewart AK et al. N Engl J Med 2015;372:142-152



Overall Survival.

Stewart AK et al. N Engl J Med 2015;372:142-152



Future Therapies including Transplant

• Is transplant still needed? Currently YES based on a very recent IMF study 
(ASH meeting Dec 2015) of Rev Vel Dex cycles followed by stem cell 
collection and ½  the patients received high dose melphalan and stem cell 
transplant followed by a year of remission maintenance Revlimid.The 
other ½ had additional courses of RVD followed by one year Revlimid 
maintenance.

• There was an additional benefit of freedom from myeloma of 9 months in 
the transplant group and more patients had achieved the minimal residual 
disease category using transplant so this will remain the “gold standard” 
until there are future therapy advances that will eventually make 
transplant not needed. 



Future therapy using our Immune System 

• Immunomodulatory drugs lenalidomide and pomalidomide work in part 
by stimulating our patients own immune system to react against their own 
myeloma cells.

• Another class of immunotherapy - monoclonal antibodies elotuzumab and 
daratumumab  are directed against fingerprint protein antigens on the 
myeloma cell surface so very focused targeted treatment.Results as a 
single agent signaled activity but when used in combination exceptionally 
better. Almost always will be used in combination from now on.

• Immune checkpoint inhibitor drugs are showing activity in relapsed 
myeloma. For the first time there is a way to allow patients own immune 
cells which are already stimulated to recognize and react against their own 
cancer.There is now a way to allow them to be functional and reject the 
cancer cells.That is why a 30% response rate in heavily pretreated patients 
was greeted with such enthusiasm with the inhibitor drug pembrolizumab.



Checkpoint inhibitor drugs in myeloma

• There is a  camouflage called PDL1 on the myeloma cell and a coding on 
the immune cell called PD1. When those two things interact,PDL1 and 
PD1, there is a brake on the immune system. Now with antibodies against 
PD1 or PDL1 a fuse can be blown on the interaction taking the brakes off 
the immune system allowing it to work. Many such drugs are in clinical 
trials .











Future therapy using CAR-T cells

• This is another category of immune therapy that is showing great promise. 
After taking immune cells from the blood of myeloma patients to the 
laboratory, they are taught to recognize a particular fingerprint protein on 
the surface of the patients own myeloma cells. After growing the immune 
cells up in large numbers in the lab under sterile conditions, they are then 
simply transfused back as the patients own immune army against their 
own myeloma cells.

• Early results of this approach have shown solid responses in advanced 
myeloma so clinical trials of this method are underway in several myeloma 
research treatment centers.

• It is highly likely that combinations of these different immune methods 
will be used in the future analogous to how our current chemotherapy 
drugs are being used in various combinations. The challenge will be to 
figure out the best sequencing and combinations.



Future therapies based on Genomics

• Complexity of genomic abnormalities in myeloma is a bit daunting .It is 
being intensely studied anticipating that such studies can borrow and fast 
forward using treatment drugs already established  for mutations 
identified in other cancers such as lung and melanoma.

• The idea of “personalized “ medicine is a hotbed of myeloma research but 
it is in the early stages and only a modest number of patients can currently 
benefit. Once genomic analysis becomes far more generally used  the 
individualized drug treatment by detectable mutation approach can 
become more widely applicable.



The Power of Hope

• Mr. RVT  March 2002.Multiple myeloma diagnosed multiple lytic lesions 
on X-ray and MRI,40% marrow plasma cell,52g/l monoclonal protein. 
Treated with 3 cycles Vincristine Adriamycin Dexamethasone followed by 
high dose melphalan and stem cell transplant nadir monoclonal 10g/l.

• Relapse September 2003 bone pain,70% plasma cells,43g/l monoclonal 
protein. Celgene clinical trial of Lenalidomide + Dexamethasone versus 
Placebo +Dexamethasone started Oct 2003.

• Achieved complete response within 6 months of therapy. Dexamethasone 
stopped Aug 2006. Lenalidomide stopped Aug 2011 due to cumulative low 
blood counts after 8 years of full dose drug.

• Remains in complete remission today 13 years later. Highly likely cured! 
Somehow in his case the “minimal residual disease” that must have 
remained has not grown—perhaps his immune system learned how to 
control and prevent growth of his myeloma cells.


