
 
 
Overview 
Multiple myeloma has become the most 
common hematologic malignancy in the United 
States adult population with over 120,000 
people living with the disease. Despite new and 
more effective treatments, multiple myeloma, 
unfortunately, remains largely incurable with 
relapse and disease progression still common.  
 
Dr. Ola Landgren discusses advances in the field 
of immunotherapy for relapsed refractory 
multiple myeloma (RRMM). He discusses 
different treatment modalities and their unique 
strengths and limitations which have shown 
high antimyeloma activity that may address a 
critical unmet need in heavily pretreated and 
refractory patients. Dr. Landgren indicates that 
future studies will help identify optimal 
combinations and sequencing of different 
immunotherapies. 
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based hematologists-oncologists, nurse 
practitioners, nurses, and other healthcare 
professionals. 
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At the conclusion of this activity, participants 
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• Assess the factors that determine the 

choice of therapy for patients with 
relapsed/refractory multiple myeloma, 
including disease heterogeneity, risk 
stratification, prior therapies, patient 
characteristics and comorbidities, 
performance status, and treatment goals 

• Compare and contrast the current and 
emerging immunotherapy approaches for 
patients with RRMM, including the evolving 
role of immunotherapies targeting BCMA in 
this setting 

• Adequately translate immunotherapy 
clinical trial findings into the real-world 
setting for patients with RRMM 

• Manage adverse events associated with the 
use of immunotherapy in the care of 
patients with RRMM 
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Editor’s Note: This is a transcript of a webcast presented on July 20, 2020. 
Ola Landgren, MD: Welcome to this presentation 
entitled, "Immunotherapy Advanced in Relapsed 
Refractory Multiple Myeloma." This activity is 
supported by educational grants from Bluebird bio, 
Sanofi and Legend. My name is Ola Landgren. I'm chief 
of the Myeloma Service at Memorial Sloan-Kettering 
Cancer Center in New York City and I'm professor of 
medicine at Cornell Medical College.  
 

 
 
As a brief background, multiple myeloma has become 
the most common hematologic malignancy in the adult 
population in the United States with over 120,000 
people living with the disease. The estimation from the 
National Cancer Institute and American Cancer Society 
is that more than 32,000 patients were diagnosed in 
2020. This translates into incident rates of 8.7 per 
100,000 men and 5.6 per 100,000 women every year. 
It's twice as common in Blacks compared to Whites. The 
median age of onset is 69 years and the 5-year survival 
rate is about 52%.  
 

 
 
The biology of the disease is complex. When we look 
with genomic markers, historically, we have talked 

about 2 main categories of abnormalities. The 
hyperdiploid cases, about half of patients have gains 
and losses of odd numbered chromosomes and 
immunoglobulin heavy chain or IgH translocations 
involving chromosome 14 in about the other 50%. In 
addition, there are a lot of other chromosomal gains 
and losses reported including, for example, 1q gain, 13q 
deletion and 17p deletion and others. Some of these 
aberrations have been proposed to confer a high-risk or 
poor prognosis group but there is much more 
information coming and more data has been published 
the past 12 to 24 months. 
 

 
 
In fact, emerging data suggests that the high-risk 
definition needs to be further improved. For example, 
bi-allelic events that include, for example, TP53, seem 
to be very important and also counting the number of 
copies of 1q chromosomal aberrations has also been 
found to be associated with poor prognosis. In the 
current standard of care setting, people are using 
conventional chromosome analysis with FISH 
cytogenetics or SNP array but none of these 
technologies are able to capture these somatic point 
mutations that I refer to for the identification of bi-
allelic events.  
 



 
 

 
 
Using DNA-based technology, beyond gains and losses 
and the translocations, it's possible to identify a broad 
range of somatic mutations. Over 100 frequently 
recurrent mutations can be found in patients with 
myeloma. And this would be the way, in the future, to 
identify patients with true high-risk, merging this 
information with what you can see with FISH and 
cytogenetics or you can actually do everything by DNA-
based technologies. 

 
 
Despite new and more effective treatments, multiple 
myeloma, unfortunately, remains largely incurable. 
There is not yet any established cure or treatment. 
Recently, a new subset of patients with triple-refractory 
disease, ie, refractory to IMiD, PIs and monoclonal 
antibodies, has emerged. These patients have a 
particular poor outcome for survival and therefore 
there is an urgent and growing unmet clinical need for 
newer therapeutic strategies for these patients. This 
sets the stage for today's presentation that will cover all 
the advances in the field of immunotherapy for 
myeloma.  
 

 
 
For the relapsed and refractory multiple myeloma 
patients, there are very many treatment options. This 
slide summarizes many of those combinations that you 
also find in the NCCN guideline. In the current guideline, 
there are almost 40 approved combination therapies for 
patients with relapsed and refractory disease.  
 

 
 
Which therapies are reasonable to use at the relapse 
situation? Well, it all depends on both patient factors 
and of course, treatment and disease factors, age, 
comorbidities, their reserve of the marrow, quality of 
life and of course, importantly, patient preference. All 
those were patient factors. And disease and treatment 
factors would include biology, if you look at the 
cytogenetics, stage from initial diagnosis, but I think 
even more importantly, the severity and the 
aggressiveness of the relapse, most relapses are 
biochemical but some of them are symptomatic and 
they can cause a lot of problems, prior therapies and 
remission. All these factors we use when we make 
decisions.  
 



 
 

 
 
What type of targets do we have? Now we are moving 
forward into the presentation with more focus on 
emerging immunotherapies, both current and emerging 
ones. CD38, FDA approved since back in 2015, same is 
true for CS1. BCMA, moving forward, immuno 
checkpoints, FcRH5, in development, GPRC5D, in 
development, NKG2 ligands, k or kappa light chain, 
activated integrin ß7 and a whole range of other 
targets. There are naked antibodies, there are ADCs 
that carry toxins, we have the bispecific monoclonal 
antibodies, they have also been labeled as BiTEs, the 
CAR T cells and also other CARs, focusing on CAR NK 
cells.  
 

 
 
Let's start talking about CD38, the rationale and the 
anti-CD38 monoclonal antibodies. Plasma cells are 
known to consistently express CD38. 
 

 
 
This has led to current and select emerging 
immunotherapies. Daratumumab was the first FDA-
approved antibody targeting CD38 and this is a naked 
antibody. It's approved for single drug use and also in 
combination with IMiDs and steroids and proteasome 
inhibitor and steroids. Isatuximab, naked monoclonal 
antibody, also FDA approved, the second targeted 
towards 38 antibody. Approved in combination with 
pomalidomide/dexamethasone in patients with 2 or 
more prior lines of therapy. MOR202 is another naked 
monoclonal antibody going after CD38. And this has 
been discontinued. And then there are additional naked 
monoclonal antibodies that also are in development 
and BiTEs and CAR T cells. So there's a whole range of 
different strategies to go after CD38.  
 

 
 
Here we have select trials in relapse and refractory. 
They are phase 2 and phase 3 trials for the most part 
and then on the bottom you have the 1b which is 
daratumumab with carfilzomib and dexamethasone. 
And you see that the overall response rate ranges from 
31% to over 90% for these different combinations. The 
median progression-free survival ranges from single 
number digits to not reached. And you also see that the 



 
 
median overall survival ranges from about 17 months 
up to much longer. At one year, you have 82% overall 
survival.  
 

 
 
There were select ongoing trials, daratumumab also for 
relapsed and refractory with pomalidomide and Dara-
Kd in the phase 3 setting. These are large studies.  
 

 
 
Isatuximab has also been published and presented at 
meetings for the relapsed and refractory setting, phase 
1b and phase 3 trials. And here you have combinations 
with isatuximab with Rev/Dex, isatuximab with 
Pom/Dex, isatuximab with Kd and isatuximab with Pd vs 
just Pd in a randomized fashion. And this is what led to 
the FDA approval, the phase 3 trial. And you have the 
median PFS in this second right column.  
 

 
 
There are select trials, large trials in the phase 3 setting.  
 

 
 
So what's the comparison between daratumumab and 
isatuximab? They both bind to CD38 epitopes and that 
may contribute to difference in their mode of action. 
Both induce so called ADCP and CDC and both 
demonstrate ADCC that can be potentiated by other 
antimyeloma agents, particularly the 
immunomodulatory drugs. Isatuximab, unlike 
daratumumab, also seems to induce a direct apoptosis 
or killing the myeloma cells by itself. Isatuximab does 
not lead to a decrease of CD38 expression, based on 
some studies, whereas daratumumab seems to lead to 
CD38 clustering and release in microvesicles. 
Isatuximab, unlike daratumumab, inhibits CD38 
ectoenzymatic activity. Both these drugs are well 
tolerated with infusion related reactions being the most 
common adverse events and this of course, refers to 
the IV use. However, daratumumab is also recently 
approved as a subcutaneous drug and then you see 
much less of this. They're mostly grade 1 and 2 and 
they're commonly seen the first and the second 
infusions when you give it IV.  



 
 

 
 
Here you have a summary of the mechanisms of 
resistance that also probably could be used as a cartoon 
for mechanism of activity, mechanism of how these 
drugs actually work. So the cells can figure this out and 
they can block this in different ways. And there's a lot of 
research going on trying to find how to go around these 
mechanisms of resistance.  
 

 
 
Let's move on to SLAMF7 also called CS1 in the more 
recent literature. This is the elotuzumab monoclonal 
antibody which is the first CS1 targeted therapy in 
myeloma, also approved back in 2015. This drug does 
not have single drug activity but it works well in 
combination with immunomodulatory drugs and that's 
how the FDA approval was set up in 2015. This drug is 
playing together with the macrophages and natural 
killer cells and those cells are doing the job in terms of 
killing the myeloma cells.  
 

 
 
Elotuzumab is a naked monoclonal antibody. As I 
mentioned, it was developed in combination with an 
IMiD, so Revlimid/dexamethasone or 
lenalidomide/dexamethasone was the first combination 
and this is for patients with 1 to 3 prior lines of therapy. 
Recently, the combination with 
pomalidomide/dexamethasone has been conducted 
and it's also FDA approved. This is for patients with 2 or 
more prior lines of therapy, including lenalidomide and 
a PI. There is another drug called ABBV-838 which is an 
ADC dragging a conjugate to the tumor cells. That drug 
binds to CS1 but has been discontinued for 
development.  
 

 
 
Here you have some select trials you in the relapsed 
and refractory setting using elotuzumab. As you see, for 
the regimens, we have for the first phase 1 different 
dosing schedules, doses then you have in combination 
with lenalidomide/dexamethasone, 
pomalidomide/dexamethasone, randomized studies 
with bortezomib and then there is a randomized phase 
2 study with bortezomib, dexamethasone plus IMiD, so 
elotuzumab. And on the right, you see overall response 
rates and median PFS and OS. 



 
 

 
 
What about the management of infusion-related 
reactions with the monoclonal antibodies? We all use 
premedication that typically includes steroids, 
antihistamines and Tylenol. And it's usually given for 
half to one hour prior to these infusions and if you give 
subcutaneous drug, you would also give it about half to 
one hour before. For patient treated with CD38 
targeted monoclonal antibodies with higher risk of 
respiratory complications, post-infusion medication 
should also be considered. And that would include 
antihistamines, ß2 receptor agonist by inhalation or 
inhalation with steroids for patients with asthma or 
COPD. All this is in the packet insert.  
 

 
 
What about management and prevention continuously 
with these drugs? Well, because patients who have 
COPD with an FEV1 less than 50% of the predicted 
normal value within the past 2 years or patients who 
have an uncontrolled asthma, they were excluded from 
daratumumab trials. So therefore, it's recommended to 
check for FEV1 testing if there is suspected COPD and 
you have to use your clinical judgment when you 
administer these drugs for patients like that. FEV1 
testing is also recommended for patients who plan to 

be treated with isatuximab, given that there's very 
similar pattern and frequency of infusion-related 
reactions.  
 

 
 
If you give these drugs to patients and he or she were to 
have a reaction, what's the management? The nurses 
are very skilled and chemo nurses know exactly how to 
do this. They would certainly interrupt the infusion, 
they will consider administration of steroids, 
antihistamines, IV fluid or ß2 adrenergic receptor 
agonist by inhalation. After the infusion reaction is 
resolved, then the infusion would be restarted at a 
lower rate, so that would be typically half of what was 
used before the drug was stopped. Patients that have 
symptoms of respiratory events, which occur more 
frequently with these antibodies, they may benefit from 
pre- and post-infusion prophylaxis with the 
bronchodilators. And in case the patients have asthma 
or COPD, to use additional medication. And again, as I 
said before, you have to use your clinical judgment in 
these situations.  
 

 
 
Here you have a summary of AEs for antibodies and 
prevention and management. So in general, dose delay 



 
 
is the primary method for management of side effects 
and not dose reduction. And there is no formal 
recommendation when it comes to infection at the 
current time. Herpes zoster prophylaxis, you should 
certainly consider. It's also recommended to screen 
patients for HIV, hep B and hep C before starting that.  
 

 
 
It's important to mention that there are clinically 
relevant lab interferences with these drugs. Serum 
protein electrophoresis and immunofixation assays, 
they capture monoclonal proteins. And if you give these 
drugs, the patient will now have an IgG kappa 
monoclonal band in the blood because you're giving a 
monoclonal drug. So if a band is seen, you need to use 
the appropriate lab assays to discern whether it's 
disease or if it's drug you're seeing. And there are assays 
for the laboratory, the clinical lab would know how to 
deal with this. There is also interference with the flow 
cytometry. The uroflow panel does not work, you have 
to use other panels. Other antibodies needs to be used 
in order to reliably identify 38 expression. And also 
clinically very important, there are blood compatibility 
testing issues. You need to notify the blood bank that 
the patient has received these antibodies because the 
type and screen test, the normal test would not work. 
And you should also make sure the patient has a wallet 
card to inform physicians and blood banks of 
interference with blood compatibility testing, that 
should be done in case they, for example, have to go to 
the emergency room. So if you're going to give blood or 
platelets, you do type and screen, you must notify the 
blood bank. And the patient, as I mentioned, has to be 
aware, him or herself, to tell other doctors that he or 
she encounters. 

 
 
Anti-CD38 monoclonal antibody in the relapse setting, 
this is from the MAMMOTH study. Here you have 275 
patients refractory to daratumumab and isatuximab 
from 14 US academic centers. You see there are 57 
patients that are non triple-refractory, they're 
refractory to one CD38 monoclonal antibody but not to 
both PI and IMiD. Their median overall survival is less 
than a year. And then you have 148 patients that are 
triple or quad-refractory, so they're refractory to a CD38 
and a PI and 1 or 2 IMiDs or 1 CD38 monoclonal 
antibody, 1 or 2 PIs and 1 IMiD. And these patients' 
median overall survival is only 9.2 months. And then 
you have the so called penta-refractory patients that 
are refractory to a CD38 monoclonal antibody, 2 PIs and 
2 IMiDs. Their median overall survival is only 5.6 
months. So as we have better and better drugs and 
patients have been through all these different drug 
combinations in different ways, the patients that we are 
now meeting who relapse after all these therapies, they 
have a quite poor outcome. So there is clearly a huge 
need for new mechanisms of action and I will talk about 
this shortly. So you see there are 249 patients that have 
received further therapy.  
 

 
 



 
 
So that takes us into the next step here, BCMA as a 
target. I have not talked about BCMA. There is not yet 
any drug, FDA approved, for BCMA but we hope in 2020 
that will change. BCMA is expressed not only in 
myeloma cells but it's significantly more expressed on 
the malignant plasma cells compared to normal plasma 
cells.  
 

 
 
The expression in plasma cells, I mentioned, in normal 
physiological conditions, it's something that supports 
survival of the long-lived plasma cells. It's involved in 
production of antibody and class switch of 
immunoglobulins. In myeloma, it promotes proliferation 
and survival of the myeloma cells. It's associated with 
immunosuppressive marrow microenvironment. And 
also increased soluble BCMA levels have been 
associated with disease progression and poor outcome. 
So the cells can actually shed and get rid of the BCMA 
and the exact details of this are not entirely clear. 
 

 
 
When it comes to targeting BCMA, there are very many 
strategies in development. I'm sure you have all heard 
about the CAR T cells that go after BCMA, the ADC, you 
probably have heard about too and then you have the 

bispecific antibodies or BiTEs. And then also the cell 
therapies that are not only focusing on CAR T cells but 
you also have NK cells that go after BCMA.  
 

 
 
So let's go through this in a little bit more detail. So for 
the ADC, the first drug in development is belantamab 
mafodotin, this is also called GSK2857916. So that's a 
long numeric number. There are the BiTEs, DuoBody 
antibodies. We have seen publications for AMG 420, 
there was 701 AMG also and then CC-93269 has been 
presented, REGN5458, PF-06863135 and JNJ-64007957, 
these drugs do not yet have names. And then we have 
the CAR T cells on the right: the bb2121, Ide-cel, we 
have the LCAR, the bb21217, there is the MCARH, the P-
BCMA and then there is also allogeneic CAR T cells, 
ALLO-715. 
 

 
 
Going after BCMA with ADCs, that means that you have 
an antibody that binds to the target and then this 
antibody is conjugated with a toxic payload. So it's 
basically a way to deliver a drug into the cell. So once 
bound to the tumor-associated antigen or TAA, the ADC 
is then internalized, so it goes inside the cell and this 
toxic payload is then being released like a Trojan horse. 



 
 
And once that's released, it induces DNA damage and 
cell death, so to kill the myeloma cells. These linkers, 
they are cleavable. And that's an enzymatic process that 
happens within the target zone. But the action of these 
ADC with non-cleavable linkers requires a degradation 
of the attached antibody within lysosomes to release 
the payload. So again, it's almost like a Trojan horse.  
 

 
 
Belantamab mafodotin has been developed in 
something called the DREAMM program which is part of 
the GSK development pipeline. And there were several 
DREAMM studies. This is from the DREAMM-2 study 
that includes 196 patients with refractory multiple 
myeloma, they are refractory to prior IMiD, PI and also 
a CD38 monoclonal antibody. To receive 2 doses of 
belantamab mafodotin at 2 different dose levels. It's 2.5 
mg per kg IV every 3 weeks and 3.4 mg per kg also IV 
every 3 weeks. These studies show an overall response 
rate of 31% and 34% respectively. The median duration 
of response PFS, OS has not been reached in either of 
these cohorts. The most common grade 3 and 4 adverse 
events have been reported to be keratopathy, which 
implies that there are changes in the eye that you can 
see when you do a careful eye exam, thrombocytopenia 
in 20% and 33% of patients, anemia in 20%, 25% in the 
2.5 per kg dosing and in the 3.4 cohorts respectively. 
There are 2 deaths that were potentially treatment-
related and caused by septicemia and hemophagocytic 
lymphohistiocytosis in these studies. 
 

 
 
This drug has been continued to be tested in 
combination with other drugs: belantamab mafodotin 
vs pomalidomide/dexamethasone in the DREAMM-3 
study, belantamab mafodotin with pembrolizumab in 
the DREAMM-4 study, belantamab mafodotin ± 
GSK3174998 or the other drug called 3359609, this is 
the DREAMM-5 study. Also belantamab mafodotin with 
either lenalidomide/dexamethasone or bortezomib/ 
dexamethasone, this is DREAMM-6. And then you have 
also plus bortezomib/dexamethasone vs daratumumab 
with bortezomib/dexamethasone, DREAMM-7. And 
then there is the MEDI2228 and the CC-99712, these 
are other monoclonal antibodies that are ADCs. So you 
see there's a whole range of these ADCs in 
development.  
 

 
 
Let's switch to the bispecific/DuoBody or BiTEs 
monoclonal antibodies. So this refers to antibodies that 
can bind to more than one thing. So everything I've 
showed you so far binds to one particular target, could 
be CD38 or CS1 or I've showed you previously, binding 
to BCMA with a toxic payload. Now we're talking about 
antibodies that can bind to, for example, BCMA but also 
bind to, in this case, CD3. CD3 is selected because that's 



 
 
something that the T cells commonly express. So you 
can now bind to both the myeloma cell through BCMA 
and bind to the T cells, so the T cells now end up sitting 
next to the myeloma cells. And the T cells, they don't 
like the myeloma cells so they will now kill the 
myeloma. 
 

 
 
AMG 420 first-in-human phase 1 dose escalation study 
includes 42 patients. This was published in 2020 in 
Journal of Clinical Oncology. I think this is fascinating 
data. They show 0.2 up to 800 mg dosing, up to 10 
cycles of this AMG 420 and the 4-week infusion or 6-
week cycles. The 800 mg dosing was deemed not 
tolerable because there was one grade 3 CRS which is 
what you have seen for the CAR T cells, I will come back 
to that in a little bit, and also one grade 3 peripheral 
neuropathy. Both of these, they were resolved but 
because they were severe, it was deemed that the 
maximum tolerated dose would be 400 mg dosing. The 
overall response rate with this drug is 31% per these 
reports. With the 400 mg dosing, the overall response 
rate was reported to be 70%. But I caution you that 
these are small numbers, so 7 out of 10 patients. Of 
these, 5 patients were MRD-negative CR, one patient 
had a PR and one patient had a VGPR, so these are 
obviously very strong signals. All the 7 patients 
responded during the first cycle and some of these 
patients on this study lasted more than one year. The 
serious adverse events that include about half the 
patients included infections, peripheral neuropathy, 
treatment-related serious adverse events including 2 
grade 3 peripheral neuropathies and 1 grade 3 edema. 
There was no grade 3 or higher CNS toxicity.  
 

 
 
There are several of these bispecific antibodies in 
development. I just talked about the AMG 420, you 
have the next AMG antibody, the 701 and then there's 
Regeneron's 5458, the PF-06863135, the CC-93269, 
they're former Celgene, that's now under BMS, and 
then the JNJ, the DuoBody. So they all have different 
names: DuoBody, BiTEs, bispecific and other names and 
they all refer to targeting 2 different antigens, myeloma 
cells and dragging the T cells there. Different 
technologies have different names.  
 

 
 
CAR T cells, we have all waited for the CAR T cells to be 
approved in multiple myeloma and probably we will 
have the first CAR T cell approved for the treatment, 
standard of care in myeloma by the end of 2020. So 
instead of linking the T cells in the body to the plasma 
cells in myeloma cells, the idea here with the CAR T cells 
is obviously to take out the person's own T cells and 
then transduce them with a vector like a virus would 
attack cells, it's only the vector that would attack T cells 
and the vector would have to insert code in the genome 
of these T cells so they do express the receptor that 
binds to, in this case, BCMA. And then you get back the 



 
 
T cells and then now you have T cells that are 
programmed to bind to BCMA.  
 

 
 
So you make the new system a therapy. So you start off 
at leukapheresis, you take out these T cells then you 
transduce them with these vectors. And then you can 
also expand them and make them happy, you make 
more and more active. Then you go from 3 to 4, you 
give some chemotherapy to lower the immune 
response in the body so the immune system does not 
kill these cells and then you infuse them back into the 
patient. And this is how these CAR T cells work.  
 

 
 
This is referring to the autologous CAR T cells. There are 
very many different CAR T cells in development, then 
there are some of them that are no longer being 
developed. The ones that are furthest along are the 
bb2121, the JCARH and also the JNJ Legend CAR T cell. 
They are all a little bit different from a manufacturing 
point of view, the way they are designed, the way these 
cells are collected and expanded and the whole 
processing around it. So there are a lot of technical 
differences, but they all have in common that they are 
autologous, so they are collected from the person that 

will subsequently receive them as the treatment and 
they are also similar in the sense that they are all 
targeting BCMA, at least the current versions. There is 
news of them in development and these other ones we 
are currently seeing at meetings.  
 

 
 
So the bb2121 is the one that's furthest along. This was 
published in the New England Journal of Medicine in 
2019. And you can see here on this slide, in red, they 
have given different dose levels. So if they gave 150 
million or more, the median progression-free survival 
was 11.8 months. So that's a pretty good result given 
that these patients were very sick, they had received 3 
or more prior lines of therapy. The average patient had 
received 6 or 7 or so prior lines and they were 
refractory to most other drugs. And we know that those 
patients if we had treated them with any other FDA-
approved therapy, it would typically only last for a few 
months. So the median progression-free survival of a 
little bit less than a year is quite encouraging.  
 

 
 
There also have been investigations looking at these 
responses in relation to the depth of the response for 
individual patients. And there are some patients that 



 
 
achieve minimal residual disease negativity and they 
seem to have maybe even another 6 months or so, on 
average, median progression-free survival in this patient 
population.  
 

 
 
The LEGEND-2 study is another trial that's going forward 
and this is the former LEGEND-1 study that has come to 
the United States and under JNJ's leadership is now 
developed in the LEGEND-2 study. It has been 
presented most recently at the ASCO 2020 meeting, 
showing 100% overall response rate. Still the follow-up 
is quite short so we have to wait and see. But the 
overall response rate from the most recent update is 
very encouraging for this CAR T cell.  
 

 
 
Here you also see from LEGEND-2 presentations, this is 
from the Journal Hematologic Oncology in 2018, 
individual responses and duration and this is based on 
50 patients. But because the field is moving so fast 
forward, there are some presentations that I referred to 
at ASCO 2020 that have not yet been published, 
showing even better results.  
 

 
 
The BCMA-targeted CAR T cell therapy select trials for 
relapsed refractory. The KarMMa trial, you have the 
KarMMa on the top and KarMMa-2 and then you have 
KarMMa-3, they all refer to this bb2121 that is furthest 
along, has been developed in multicenter settings 
around the world and it's anticipated to get the first 
FDA approval. And then you have the JNJ, the LCAR, the 
LEGEND-2 study, the CARTITUDE studies and they are 
also in development and the most recent, I mentioned, 
from the ASCO 2020. If I jump further down, the JCARH, 
this is the Juno CAR. Both the JCARH and the KarMMa 
are now under the leadership of BMS and they both go 
after BCMA and they're both autologous. So the 
evolved study for JCARH was also presented at ASCO 
and maybe has a slightly better signal than the KarMMa 
but the follow-up is shorter. So it's hard to know which 
is going to be the winner. It's going to be KarMMa, it's 
going to be the JCARH, it's going to be the LCAR, I think 
the jury is still out.  
 
And then you have the bb21217 where there is a 
manipulation in the manufacturing of the bb2121 to try 
to enhance the activity through improved production, 
but clinical data is not yet available to prove that. And 
then you have the Allogene ALLO-715 which is the first 
allogeneic BCMA-targeted CAR T cell in myeloma. And 
that's also interesting, that would be an on-the-shelf 
product if that were to deliver. The follow-up there is 
also quite short. So I think overall, it's fair to say that 
clearly it works, there is already data showing almost 
one year of progression-free survival on average in 
heavily pretreated patients and there are multiples of 
these going forward. We need more follow-up in larger 
series.  
 



 
 

 
 
When it comes to the CAR T cells, as expected, they 
induce reactions that involve the immune system. So 
CRS, obviously, is something that we have seen and we 
have learned how to manage for those centers that give 
the CAR T cells. Patient can develop cytokine release 
syndrome or CRS at different grades. And it can happen 
either only after a day or so or it can go all the way up 
to a week depending on which of these CAR T cells that 
we use. And I would say at this point, this is mainly for 
specialty centers but it's important to know when 
talking to patients that this is something that happens.  
 

 
 
Here we have grading and management of these 
immune cell adverse events that you see when you use 
these drugs.  
 

 
 
And here is a continued slide for the same side effects 
in grade 3 and grade 4.  
 

 
 
If you look at the CAR T cells, if you look at the bispecific 
antibodies and then you look at the ADCs, the antibody 
drug conjugates, if you do some form of a practical 
summary, compare them head-to-head although they 
have not been done in one study in a randomized 
manner, you can just look at individual studies, there 
are a couple of features that are unique to some of 
these. So CAR T cells are not yet on the shelf, at least 
not the autologous ones. The allogeneic or the NK CARs 
would be off the shelf if that were to move forward 
clinically in the standard of care setting. For the 
bispecifics and the ADCs, they are off the shelf. Easy to 
administer, the CAR T cells would take much more 
infrastructure, academic institutions, the way it is set up 
for now dependent on the patient T cell condition. Both 
the CAR T cells and the bispecifics are dependent on 
that because they involve the T cells while the ADC is 
basically drug delivery. And then we have different 
protocols here, the bb2121, AMG 420 and the 
GSK2857916 which is the belantamab mafodotin. And 
you can see how they are different in terms of their 



 
 
response rates, the median PFS and their major toxicity. 
I went over this on the previous slides but here you 
have some of the data put together side by side. And I 
caution you, this is just for an overview comparison.  
 
So to summarize, immunotherapies are rapidly 
expanding and they're likely to provide numerous new 
treatment options. I've showed you, for the most part, 
some of the single drug results and many of these 
strategies are also currently in development in 
combinations where probably they're going to end up. 
Different BCMA-targeted treatment modalities 
including ADCs, BiTEs and CAR T cell therapy, with their 
unique strength and limitations, have shown high 
antimyeloma activity that may address a critical unmet 
need in heavily pretreated and refractory patients. 
Future studies should help identify optimal 
combinations and sequencing of different 
immunotherapies is key to improvement of current and 
emerging immunotherapies that will be better 
understanding of the role of the immune system in the 
pathogenesis in myeloma. 


