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TRANSCRIPT – 07 09 21 "Update on Multiple Myeloma" Tamila Kindwall-Keller, DO and Laahn Foster, MD
· 00:18:06alright.
· 00:18:09Alright medicine grand rounds Community good to get started with the introduction today.
· 00:18:14So, today I have the honor of introducing two of our fantastic hematology oncology faculty doctors Lon foster and Dr.
· 00:18:22milliken well Keller will be presenting on myeloma and the role of analogous stem cell transplant for still introduce Dr.
· 00:18:28Leon foster Dr foster completed your undergraduate studies at cornell followed by Medical School training at New York medical college.
· 00:18:35Dr foster then completed or internal medicine training at the Robert wood Johnson Medical School and finally her hematology oncology fellowship training here at uva.
· 00:18:43Since joining the Faculty in 2015 Dr foster's place to trails clinical and research excellence multiple myeloma.
· 00:18:50and other plasma cell disorders, Dr foster is the primary investigator for five different early and late stage clinical trials evaluating new treatment regimens for patients with multiple myeloma.
· 00:19:00Dr foster is also heavily involved in the education of the hematology oncology fellows and internal medicine right residents, and for that we're all extremely grateful.
· 00:19:09Next i'll introduce Dr can walk Keller and island native who completed her undergraduate and medical school education at the University of Missouri and Kansas city University of medicine and bio sciences respectively.
· 00:19:19Dr Kim well Keller completed their training and internal medicine at box for general hospital, followed by hematology and oncology training at Ohio State University.
· 00:19:28Before joining uva faculty in 2011 Dr kimbrough Keller spend time with the oncology hematology care associates in Cincinnati.
· 00:19:35And the university hospitals of Cleveland a hospital near and dear to my heart, Dr Ken wall color has established herself as one of our premier stem cell transplants specialist.
· 00:19:44Dr Kim well colors a UV principal or co principal investigator for numerous clinical trials.
· 00:19:49recipient of multiple intern extramural grants and the exemplar of scholarly productivity within the field.
· 00:19:55Dr Kim what color is well known to the internal medicine residency through her time spent on the Inpatient malignant hematology service.
· 00:20:01but also because of the time she dedicates two fellows and residents outside of your direct supervision time.
· 00:20:06Whether that be through lectures, or just through short but meaningful phone calls to educate educate you about her patients and their histories part of them being admitted to the hospital.
· 00:20:14So, in summary, with their unique but complementary roles in the treatment of patients with myeloma we are in for a fantastic presentation and with that i'll hand it over to Dr foster and kindle Keller.
· 00:20:30Alright let's see all right.
· 00:20:37Okay.
· 00:20:40Yes, oh yes let's see oh.
· 00:20:44You should be able to see if it'll come again, oh no Rebecca.
· 00:20:50I know how do we.
· [image: user avatar]
Unknown Speaker
00:20:53manage.
· [image: user avatar]
Unknown Speaker
00:20:55Your.
· [image: user avatar]
UVA IMR Chiefs
00:20:57screen oh yeah swap Okay, no, no okay great, but now she's out of presenter mode that's Okay, no that's fine okay okay okay.
· 00:21:07So thank you for the invitation to speak to you today a grand rounds today, as with that Nice introduction we're going to be giving an update on myeloma and the role of my colleague, a stem cell transplant.
· 00:21:21So these are my disclosures and just as a quick overview we're going to be going over these objectives of just walking through the evaluation of plasma cell disorders interpreting protein studies.
· 00:21:31and review the spectrum of pleasant cell disorders, going from em Gus to end stage, disease and then i'll talk a little bit about frontline therapy for multiple myeloma.
· 00:21:40and Dr kimble killer will go into a lot more detail about the role of stem cell transplant and car T cell therapy which you're probably hearing a lot more about in this area and another therapeutic areas.
· 00:21:50So going through the spectrum of plasma cell disorders It ranges from the patients with a monoclonal come up with the event determine significance, and it goes.
· 00:21:59In those patients are asymptomatic and then to the end stage disease, where they become symptomatic where they have an organ damage that's a tribute to.
· 00:22:06attributable to this monoclonal process and what we know of as multiple myeloma in other cases, maybe like chain deposition disease or Al amyloidosis, but in this particular presentation will be focusing on myeloma.
· 00:22:19Just as a quick review of the positive self development process, as you all, are very well aware of.
· 00:22:26The plasma cells start with a pro P cell in the bone marrow undergoes a heavy changing rearrangement followed by LIFE changing rearrangement.
· 00:22:33And then the mature be self has the complete immunoglobulin that's expressed on its surface.
· 00:22:38That mature be cell then migrates to the journal Center of these lymph nodes where it's exposed to antigen and finds their which triggers a symmetric hypermutation in class which.
· 00:22:48And produces a bunch of different cells that have greater or lower affinity to the antigen.
· 00:22:53planet so cells, with the higher affinity with that will then survive and go back to the bone marrow interact with the bone marrow stromal cells.
· 00:23:01And then finally differentiating into these long lived antibody producing plasma cells so plasma cells are mainly in reside in the bone marrow so you don't see them floating around in your blood.
· 00:23:12And they account for about less than 5% of the bone marrow so the clarity in a normal person.
· 00:23:19So the clinical symptoms that trigger our work up for class and cell disorders are things that you've commonly seen so if a patient comes in, with back pain.
· 00:23:28or new fracture that's an unexplained you might get some imaging It shows some suspicious aussies lesions on the imaging there, and you want to further evaluated.
· 00:23:37On the labs you might see some worsening anemia or new renal insufficiency hyper calcium, or they might have a mass on exam that's concerning.
· 00:23:48The initial pristine studies that we want to get for these patients when we're working up a plasma cell disorder include the Sam coach and electric Rhesus and 24 hour urine protein electro Francis.
· 00:23:59quantitative and you know globulin in serum free like chains and walking through the.
· 00:24:05APP and you pet which i'm sure all of you guys have ordered on multiple occasions it's a charge, these are charged based essays.
· 00:24:12That will separate this monoclonal protein from the rest of these normal looking proteins, but it has relatively low sensitivity, so to miss this small and spike.
· 00:24:23And that's why you need the other quantum the other protein studies go along with it, so the quantitative immunoglobulin in the sand free light chains.
· 00:24:31And here, you can see, on the right hand side is just a graphic showing that a more prominent band, as you go into gamma regions that you can see here.
· 00:24:38So, with an m Gus it's a pretty faint band, but as they develop more and more of a protein say and smoldering myeloma or multiple myeloma that we can demand becomes more and more prominent.
· 00:24:50i'll just note that when you do check these as perhaps and you do look at the comments and they might quantify.
· 00:24:56The monoclonal protein that's there they'll quantify it for you, if it's in the gamma region.
· 00:25:00However, if the monoclonal protein falls within the beta region they're not going to quantify it for you so you're really going to have to look at that and you're going to have to look at the quantitative immunoglobulin.
· 00:25:09So if you just see that there's a faint ban there and they don't quantify it that that's nestle that doesn't necessarily mean that's just a little there's not much there.
· 00:25:18So, after the setup is done what we do is or the test automatically does it for you, but there's a Munich fixation using antibodies that have directed to the different immunoglobulin so it cheap.
· 00:25:29It a GM and to the capital Lambda like chains, so in this particular example, you can see that the electric freezes shows that there's an IDC Lambda monoclonal band.
· 00:25:41Like chains are important to check because they you might check the APP and because they're not great with.
· 00:25:47Not very sensitive for identifying a small band, it might be missed so checking the free life changes really important and about.
· 00:25:5520% of patients with multiple myeloma just might have like change to creating disease.
· 00:26:00So with this particular study you're going to look at the capital Lambda ratio in a normal person, a normal ratio is about one to one or two to one of capital Lambda.
· 00:26:10In a person who has underlying renal insufficiency they might have a skewed ratio so more on the order of 321.
· 00:26:17When some signs or some hint that there might be a monoclonal process going on is if that capital and every Lambda ratio is higher, so if it's more along for 2151.
· 00:26:27Of the involve versus uninvolved that should trigger your you know suspicion that there's a monoclonal process.
· 00:26:33When you see a capital m, the ratio on the order of eight to one or higher that's pretty much higher risk good I treat those patients more like a smoldering myeloma kind of person.
· 00:26:43So here's some examples that we can walk through this is a patient who presented with a destructive Legion of the Left clavicle in a biopsy was done by their primary care doctor to Jordan aussies plasmas October.
· 00:26:53And their initial presentation, you can see that the SF showed that there was an iga CAP and spike that was in the beta region, so there wasn't any.
· 00:27:01quantifiable or number that was attributed to that particular spike.
· 00:27:06The other proteins studies show that the free like teams don't look so bad they're both the Kappa inland are both elevated but the free lighting ratio is normal.
· 00:27:14However, when you look at the quantitative immunoglobulin that you see that this the iga level is high and then there's a concurrent Amina priestess with it, so the other immunoglobulin I GM and it G en lo OK.
· 00:27:28And this other example, this is a 63 year old gentleman who presented with new onset acute renal insufficiency with a Korean in a 1.8 from a baseline that was normal.
· 00:27:37And in his protein studies, you can see that the esca was normal so you think okay there's nothing going on there.
· 00:27:43But then when you look at the quantitative immunoglobulin all of that, you can see that he has Hypo gamma globulin vimeo with the ITT level about 250.
· 00:27:52And then, looking at the light change, you can see that the land elections were significantly elevated almost 300 with a significantly suppressed capital Lambda ratio.
· 00:28:03So, going back to that spectrum of plasma cell disorders and walking through from em Gus to multiple myeloma we.
· 00:28:12Every guest is a little bit different so we look at a couple of different things we look at the risk factors, and there are two main risk factors we looked at.
· 00:28:19The free lighting ratio if it's normal or if it's abnormal or if they have an m spike meaning if they have more than 1.5 1.5 grams per deciliter or more.
· 00:28:30So those are the two risk factors that we look at, and then we look at the type of em guess that we're seeing so, is it an ID type or is it a non ideal type.
· 00:28:42I am type m Gus has a higher risk of progression so for each of the different risk factors from 01 or to risk factors, you can see that the risk of progression at 20 years is 1941 and 55% respectively.
· 00:28:56For non gmm Gus they have a lower risk of progression, so if they have zero risk zero of these risk factors, there was no progression over 20 years is 7% versus if they have two of them, the risk of progression is about 30%.
· 00:29:11So i'm moving from em Gus to smoldering myeloma those patients are still asymptomatic However, they have a higher level of protein that seem in their blood.
· 00:29:23or in their urine studies in on the top right hand side of the page, you can see that the definition of smoldering myeloma.
· 00:29:33And that's when patients will have an m spike that's three grams per deciliter more if we do a bone marrow biopsy if they have 10 to 59% plasma cells there.
· 00:29:45Or, if you do a 24 hour urine collection and shows 500 milligrams of events Jones protein so those all fit the category or the definition for smoking myeloma over the last several years there's been some more.
· 00:29:59Information on what are the risk factors that put someone more at higher risk versus lower risk smoldering disease and there is.
· 00:30:07This new criteria of something called the 220 20 rule, so if they have an m spike that's more than two grams per deciliter or if they have free like chain ratio that's more than 20 or if they have plasma cells that are more than 20%.
· 00:30:23You can see that if they have one or two of these risk factors that puts them into the lower intermediate risk category and their risk of progression, not two years is approximately between.
· 00:30:3310 to 20% However, if you have two or three of these risk factors and their risk of progression is pretty high a two years is about 50% So those are the patients that actually are being targeted.
· 00:30:48In terms of treatment so smaller myeloma, as you know, is a symptomatic and historically, we have not treated these patients.
· 00:30:59However, over the last several years there's been a couple studies that showed a time to progression benefit with men, possibly treating these patients with two years of lenalidomide.
· 00:31:07So in this is the more recent study that showed that there is a progression free benefit advantage for treating these patients, and you can see, in the middle curve, that there is a significant.
· 00:31:20difference in time to progression for the people that are treated.
· 00:31:24And the greatest benefit was really seen in the patients with that high risk smoldering disease, so if they had two or three risk factors that it went over in the previous slide.
· 00:31:32Those were the people that benefited the most there was no changing overall survival, so that is something to keep in the back of your mind in the discussions when when we're talking to these patients about treatment versus not.
· 00:31:45going from smaller myeloma now to when they become symptomatic and when they become symptomatic they pushed into the category of multiple myeloma.
· 00:31:54And these are this is when they have symptoms that are really due to the pair of protein, sometimes it takes a little bit more of an investigation to say okay.
· 00:32:02Is there an email or renal insufficiency or any of their symptoms really related to the airport and if it is then that would fit the definition of multiple myeloma.
· 00:32:12So looking on the right hand side, these are the criteria for the diagnosis, there is so.
· 00:32:19Most patients are symptomatic there are a couple of exceptions where they might not be symptomatic but they fit into the definition of multiple myeloma and that's when, if we do a bone marrow biopsy.
· 00:32:29And they have 60% or more plasma cells in the bone marrow that meets the criteria of multiple myeloma because if they have an 80% chance risk of progression in the next two years, so we treat them like multiple myeloma.
· 00:32:44The other is if they have that free like chain ratio in their blood, so if they are more than 100 to one of involve versus uninvolved even if they're completely.
· 00:32:54asymptomatic and they have normal renal function that would also fit into the category of multiple myeloma.
· 00:33:00The other things that you know of the crowd criteria so hyper calcium with calcium over 11 renal insufficiency with with.
· 00:33:09With creating a more than two or decrease cretan and clearance have less than 40 if they have worsening anemia hemoglobin less than 10 again attributed to the pair of protein.
· 00:33:20Or if they have a fall from their baseline hemoglobin have about two grams or if they have both lesions So this is the one thing I want to point out, in terms of the evaluation so.
· 00:33:30We know that to get X rays and X rays are probably are not the most sensitive imaging that you can get.
· 00:33:35If they do have limitations, I think it's pretty clear if you did get a skeletal survey or some other imaging because they're having some sort of complaints of back pain or hip pain, or something else.
· 00:33:45Then I would further work that up with more sensitive imaging whether it's with the CT.
· 00:33:50pet scan or an MRI they're not on this slide deck but there was a recent study.
· 00:33:56or an abstract at asco that looked at prospectively whether mris versus pets are more sensitive and we use that a lot, especially for people with smoldering disease.
· 00:34:07Because we're trying to decide if they're smoldering, then what are we going to do versus if they're active disease so.
· 00:34:13The pets were looked at versus Mrs Mrs were definitely more sensitive, so if a pet comes back as negative I would follow up with an MRI because mris are better for identifying those intermediary lesions versus pets are better for extraordinary disease.
· 00:34:31States staging for multiple myeloma is pretty simple you only have to remember a couple of different that so we base it's using the international staging system and it's based on the beta to micro globulin level and the albumen.
· 00:34:44For if the beta to micro albumin is less than 3.5 in the argument is.
· 00:34:52Is 3.5 or greater than that to stage one if the beta to micro globulin is greater than the 545 that's a stage ISS three and then anything in between is ISIS.
· 00:35:03And so, looking at the revised ISS what that incorporates is then using the ISS but also overlay Li gh whether it's elevated.
· 00:35:14Or if there are any evidence of high risk of genetics defined as deletion 17 P, this is on the bone marrow biopsy.
· 00:35:22translocation for 14 or translocation 1416 so if a person has ISIS one, and they have normal ld ah normal side of genetics, they are advise is this one.
· 00:35:34If they are ISIS three by the beta two level, and they have either myth that's elevated or and or higher percentage genetics and that's I revised is s3.
· 00:35:47And anything in between that doesn't fall into the one of those two categories, then goes into revised sizes, too, and you can see the.
· 00:35:55Corresponding crop of my occurs on the side of the slide that shows that people with low risk disease revise is this one.
· 00:36:03Have you know medium progression free survival, that is approximately five and a half years and overall survival wasn't even met at seven years out so.
· 00:36:13They live for a very long time versus people who have high risk disease or vice ISS three their dfs median pfs has about two and a half years in their.
· 00:36:22Meeting overall survival is approximately three and a half years.
· 00:36:28So this curve is basically just showing you that there have been significant technical.
· 00:36:33Therapeutic advances over the last several decades, and how we treat myeloma and I think that we're starting to we're seeing the effects of that.
· 00:36:40where more and more patients are surviving reaching survival at five years and we'll go into a little bit more detail about how we treat those patients.
· 00:36:51Multiple myeloma I think about I don't know how to everything set up I think about it, as more of a chronic disease.
· 00:36:57People do really well and they tolerate the therapies very well, and so I it's it's very exciting time for us but.
· 00:37:05The normal course of therapy is, they will get some induction Regiment which will go over soon.
· 00:37:10And then, once they go through that therapy for a number of months if they're transplant candidate they might go through stem cell transplant.
· 00:37:17If they're not they'll continue on that regimen until we get the deepest level response once they get that deep level of response, we want to maintain them that way.
· 00:37:24On as minimal therapy, as we can, without worsening it with other disease worsening and so they'll go on some sort of maintenance therapy until evidence of progression and then, once they do progress they'll go through this sort of cycle again.
· 00:37:38Ideally, the goal of therapy, which would be great if we could achieve it for all patients, but unfortunately we're not able to, but the goal of therapy is such to achieve the deepest level of response.
· 00:37:48And this is defined as what we call a minimal residual disease negativity and that's looking at the bone marrow biopsy the flow cytometry which is less than one and 100,000 depleted cells it's depressed if there's less than that threshold or by next generation sequencing.
· 00:38:06Even though we don't have the data yet to say what we do with patients who reached this deep level of response we do in terms of like whether we keep them on therapy or not, we do not know that.
· 00:38:18Mr D negativity is correlated with improved progression free survival and overall survival benefits, and these are just some of the curves that you can see here, so the blue line represents all the patients that have.
· 00:38:30achieved Mr D negativity and so you can see that difference in progression free survival and overall survival, even here the blue and yellow line represent the same sort of thing, so you can see that there.
· 00:38:40versus the people that are remained Mr D positive or she julissa response they're all kind of clustered below that.
· 00:38:51So.
· 00:38:53If you've been on service you've probably heard about this regimen pretty frequently you'll come across it over and over again, on the human service when you're taking care of.
· 00:39:02Patients or or or I guess if they come in for any other reason, but the RD a triplet therapy is really the current standard of care.
· 00:39:13And it incorporates three main drug classes or proteasome inhibitor and you know modular Tory agent and storage, and this is well supported by a number of different studies and Europe, the afm and in the.
· 00:39:26In the US trials endurance and and swag so velcade or testament the the generic name that's a subcutaneous injection and that's the main drug that we use for these patients car fill some of his another party ISM inhibitor that can be used, but not uses commonly.
· 00:39:44These drugs, the toxicities associated with these drugs are neuropathy mainly with velcade not so much with cartels have.
· 00:39:51herpes reactivation or varicella reactivation so all these patients are on a cycle of your prophylaxis they may have loose stools or diarrhea you may have injection.
· 00:40:02site reactions, mainly with velcade or like a superficial full of itis associated with car fills in the confusion.
· 00:40:10fatigue heart failure is a very, very rare adverse event event that can happen, but that's that can stop that can be reversed by just stopping the medication.
· 00:40:21I mean a modular Tory agents are pills, that the patient will take it home it's delivered by a specialty pharmacy and that's lenalidomide or revlimid is the brand name and solidified more commonly.
· 00:40:32revlimid is what we use the limiters to drug with me and we use and in Europe and the common toxicities associated with these agents include blood clots so more commonly with the little mind and rub women.
· 00:40:44And all these patients will be on some sort of anti platelet agent or some sort of anticoagulant prophylaxis rashes another common thing that people complain upside of kenya's more commonly with revlimid rather than solidified.
· 00:40:58renal impairment, more so with revlimid neuropathy much, much worse so with the little mind again the stool Styria entity.
· 00:41:07And steroids i'm sure you're all very familiar with this toxicities associate with high dose steroids and manage them very well, but insomnia anxiety fluid retention palpitations hypertension hypoglycemia and acceleration of cataract development or about comma.
· 00:41:26So frontline therapy is that I talked to you a little bit about the frontline therapy, but you're going to start to see some.
· 00:41:34evolution of what that looks like probably over the next few years, so you're probably going to see this drug called Derek to my map, which is a monoclonal antibody that's targeted against CD 38 that's like a protein expressed on mainland plasma cells.
· 00:41:48that's been studying a couple of different combinations in the Griffin trial and in cassiopeia.
· 00:41:53Where they've used it with the standard of care Var D or vtt in combination with dare to imagine it's showed significantly improved response rates.
· 00:42:02About 90 99% and very good very deep responses and in terms of the complete responses in the Mr D rates.
· 00:42:10And the other thing I would just note with adding dinner dare to imagine she seemed to benefit most almost all the different subgroups across across all the areas, but the patients that probably did not drive the most benefit where those with the harvest side of genetics or ISS three.
· 00:42:28Dare to melt can also be used in the transplant ineligible patients in combination with the current standard.
· 00:42:34commonly used regiments such as relevant dexamethasone or velcade mouthful and pregnant zone, and that was supported by these other large days in my end the lc on trading trials.
· 00:42:46So you will probably start to see this these regiments in those particular in this different patient population.
· 00:42:53And, as I mentioned that we do treat this as a chronic disease and one of the things that we know is it's well known that.
· 00:43:00Continuous therapy for myeloma is better than fixed us therapy so that's why we do keep them on continuous therapy.
· 00:43:07But we try to back off on therapy when we can, and so, once we can hit the deepest level of response possible for that particular patient, you might sleep Vinci them switch to a maintenance regimen.
· 00:43:18And the different options for maintenance therapy include emits and so lenalidomide or revlimid is basically the standard of care at the little mind is another option, but we tend to use government in the US and the data better supports that.
· 00:43:33And prettiest and pretty some inhibitor options so protective and exhausting them are two other options that we can use for maintenance therapy.
· 00:43:45Is the part when the person progresses, then we do have a lot of different other options and you'll see them in.
· 00:43:52A lot of different combinations which I won't go into detail here, because it will get really confusing and that's a much longer talk.
· 00:43:59But just to show you all the different things that are available for our patients, which is great, and there are a lot of other things in the pipeline.
· 00:44:07So That was all I had to say about just a quick overview of multiple myeloma walking through the diagnosis and treatment and i'll hand it over to Dr Kim kelley to talk about stem cell transplant.
· 00:44:23So thank you for the wonderful introduction, some of you i've met over the years, others I will get to know as i'm coming on service next week.
· 00:44:32And I think these patients are pretty straightforward.
· 00:44:39The autologous patients are really just chemotherapy based.
· 00:44:44And I know transplant sometimes as a black box and sometimes it looks people look at us like you're doing boudou it doesn't make any sense, why are you doing this.
· 00:44:54And so i'm going to go through the studies that are the basis of why we do what we do now, these patients are typically on the hospitalist service.
· 00:45:04So you don't get to interact with them very often unless they come back in with a complication related to their transplant, but this is to give you some background on what what we do and why.
· 00:45:16So i'm going to review the role of transplant in the treatment of multiple myeloma not every myeloma patient gets a transplant only those that are considered transplant eligible.
· 00:45:26And to review the role of car T cell therapy, which is exciting, you have seen people who get carty for AOL and fuselage B cell lymphoma mantle cell lymphoma there is one for multiple myeloma that's going to be coming out and will hopefully be doing our first patients in the fall.
· 00:45:44I have one disclosure, I am a medical monitor for our cooperative group that was called the bmt CT and the blood and marrow transplant clinical trials network.
· 00:45:55So, first I want to tell you what the current state for autologous transplant from myeloma is we are required.
· 00:46:01by Congress report, the data on every transplant we do to a centralized database and the slides come from the analysis of that database that's more than 30 years old.
· 00:46:11So the number one indication for transplant is multiple myeloma.
· 00:46:17As you can see where i've outlined in red myeloma and plasma cell disorders are almost are more than two to one to the next most common indication, which is non hodgkins lymphoma and acute myeloid leukemia.
· 00:46:31So, no matter what specialty you go in whether your internal medicine cardiology nephrology you're going to see these patients you're going to see myeloma patients and you're going to see patients who have gone through one of these transplants.
· 00:46:46We have started to see a plateau in the number of myeloma transplants that we're doing, but if you notice that is through 2019 to 2020.
· 00:46:54These are considered elective procedures, so we at uva delayed doing myeloma transplants for about three to four months during cove it.
· 00:47:05We knew that our acute leukemia patients and our aloe patients couldn't be delayed, and we were concerned about the blood supply to be able to support them, so we.
· 00:47:13put our patients on hold and then we started ramping up about September of last year, and now we're back to where we were pre coated.
· 00:47:24Over the years we have done much better in the survival after transplant so in 2001 to 2005 we only had really two agents to treat our patients with multiple myeloma that was Mel flan and the little might.
· 00:47:42We did take them to transplant, but, as you can see, as we've added these new novel agents, the survival of our patients are getting better so in 2006 through 2007 that's when when both velcade.
· 00:47:54And revlimid were FDA approved they became the standard of care, usually in the two drug combination, then in 2011 two.
· 00:48:03That is when we started doing maintenance therapy and the standard became a triple drug regimen.
· 00:48:09And now, as you see 2016 to 2018 we're doing better and now we're having the monoclonal antibodies that have been FDA approved that we're now adding to the regimen and we're continuing maintenance for much longer.
· 00:48:24So to transplant or not to transfer that really is a question, so I rely on my oncology partners to really evaluate a patient and decide if they think the patient is going to be transparent eligible or ineligible.
· 00:48:39We can transplant patients up to age 75 but not everybody in their 70 to 75 are really a great candidate, they have to be 75 and doing really well.
· 00:48:51with minimal co-morbidities the oldest patient i've transplanted has been aged 79 but he was out mending fences froze the day before he came and saw me so you already had a stress test I knew he could probably tolerate it.
· 00:49:04But the question to transplant or not to try transplant was actually answered by a French study.
· 00:49:11From 2000 and not they compared the new novel agents, because there was a question is, do we have any transplant anymore, we have all these new novel agents and they compared it to transplant and they had more than 700 patients.
· 00:49:24Fortunately, in Europe, they can actually run these big studies we struggle, a little bit more in the United States and they were did rv for three cycles.
· 00:49:34And then they get randomized either consolidation with another five cycles of consolidation or they went to autologous transplant with hydro snowfall and.
· 00:49:44They received maintenance lenalidomide for a year that was when the studies were starting to look at maintenance therapy.
· 00:49:52And what we noticed was they got higher complete remissions with transplants, they also had higher minimal residual disease negativity with transplant now this wasn't available at the time of the study but they went back and looked at it.
· 00:50:04However, overall survival did not differ between the groups treatment related mortality was not different I typically quote.
· 00:50:13You have a risk of dying from chemotherapy have about 2%.
· 00:50:16You have a risk of dying from a transplant this particular type of transplant of being between two and 5% so it's a little bit riskier than what we would normally be doing but it's a miserable six weeks, but then they get through it and they start feeling better.
· 00:50:33So when we looked at comparing the progression free survival between transplant and no transplant the progression free survival was longer at 15 months versus 36 months, however, overall survival was not different.
· 00:50:50And when they looked at all the different subgroups age young versus old male versus female the type of subtype of myeloma the ISS stage which we're now doing the rss and the cytogenetic risks at screening transplanted better in every single category.
· 00:51:13So, hence that's why transplant is still recommended, even in the era of novel agents, so if one transplants good to must be better so that's the next study.
· 00:51:24So how many transplants, how much chemotherapy is truly needed in these patients and there were two studies that were performed.
· 00:51:32One in Europe, which is the E m n O to or the whole on 95 trial and the other one is the bmt see 10 oh 702 or the stamina trial.
· 00:51:43I may go over the European study First they had almost 1200 patients all under the age of 65 and when you read the literature, you have to be cautious transplant is not done in Europe if you're over the age of 65.
· 00:51:58And a capitalist society in the United States will do transplant for anybody who can tolerate it and there are some people that are doing transplant.
· 00:52:06In well patients up into the early 80s now in the United States, so this study had about 25% high recital genetics and the transplant cohort.
· 00:52:20There induction was the CD so velcade side toxin and ducks methadone for three to four cycles, we now know that that is an inferior induction regimen and vr D is better.
· 00:52:34So in the randomization of the first one, they get randomized either be MP, so the m is Mel plan.
· 00:52:42versus one transplant versus to transplant and then everybody got randomized again in the transplant arm to consolidation or no consolidation so consolidation is a three drug regimen maintenance is a one drug regimen, that is, that is the difference.
· 00:53:01So in the randomization the first randomization 702 patients had one transplant and 495 were randomized chemo or this was highly statistically significant for progression free survival, with a difference and 56.7 months versus 41.9.
· 00:53:20The transplant benefit was across favorable or unfavorable prognostic features, such as the ISS score, the side of genetics disease response.
· 00:53:31In the arm that had to transplant, there was a program prolong progression free survival as well, compared to one transplant.
· 00:53:41With a progression free survival 53.5% compared to 49 and the overall survival was at point 3% at five years versus 72.6.
· 00:53:51The second transplant had benefit in the high risk rss and stage two and stage three, as well as those with higher recital genetics, so they have determined that upfront transplant is the preferred treatment for multiple myeloma.
· 00:54:10So these are kaplan Meier curve just showing the progression free survival on your left showing that autologous transplant was better than the chemotherapy.
· 00:54:20And that there is an overlapping curve on for overall survival, so there was really no statistical significance in overall survival transplant versus chemotherapy.
· 00:54:32When we look at single versus double transplant double transplant was better and progression free survival and it was statistically significant an overall survival.
· 00:54:43So I just told you that two transplants is better than one Why am I not doing to transplant well, that has to do with the stamina trial that we see us trial.
· 00:54:56And the age limit was higher age 70 and the transplant list in 12 months of diagnosis and they were randomized in a one to one to one fashion.
· 00:55:04To Mel flan transplant, followed by four cycles of rv consolidation so there's your three drug regimen for consolidation with revlimid maintenance, they could be randomized to a tandem transplant.
· 00:55:18With want to live my maintenance or a single transplant would win a little my maintenance all arms had the same maintenance therapy, because at the time that this trial.
· 00:55:27was being developed, we knew that revlimid maintenance improve progression free survival and overall survival, so that had become standard of care, we included it after the transplant.
· 00:55:39Patients are shredded but side by side of genetics and transplant Center in this study.
· 00:55:45So we weren't as able to enroll as many patients as Europe, but we still got 758 patients are meeting agent transport was 56 24% was classified as high risk, similar to the European study.
· 00:55:59and almost three quarters how to triple drug induction regimen within standard of care.
· 00:56:05And 18% were in a complete remission at enrollment, if you remember, Dr foster's talk The goal is to get in a deeper and deeper remission so complete remission and enrollment is very good, so they had a 38 month estimated primary or progression free survival primary endpoint.
· 00:56:24And the outcomes were 57.8% 58.5% and 53.9% essentially the same progression free survival among all three arms.
· 00:56:38And you can see that the kaplan Meier curve is completely overlapping between the three groups.
· 00:56:44When they looked at overall survival at 5.4% at 1.8% and 83.7% essentially all the same.
· 00:56:54and complete response was also similar at 58.4% for transfer consolidation 50.5% tandem transplant and 47.1% transplant.
· 00:57:06So this ended up being a negative study, there is no difference between the three arms So if you think of the toxicities of a transplant and doing to back to back transplants within three months.
· 00:57:17Why would you expose someone to that toxicity if you can just give them revolution maintenance, which is so much easier they're not in the hospital the pill they take they can travel we feel much better, and as you do, to transplant, the risk of mortality becomes greater.
· 00:57:36So in conclusion, the state of toxicity profiles are similar second malignancy rates for similar because there is a risk of second cancers with rebel amid.
· 00:57:44Depending on the study it proved it gets born out or it doesn't.
· 00:57:48And what we noticed is that more drugs after the transplant did not improve the progression free survival or overall survival.
· 00:57:55And also tandem transplant didn't improve progression free survival overall survival and still the most common cause of death in our patient population is multiple myeloma.
· 00:58:05In this study, the average or medium progression free survival in follow up is 58 months you do induction therapy you do a transplant you follow it with maintenance chemotherapy.
· 00:58:20The median is 58 months there are any other cancers that will give you a median of 58 months almost five years with the initial treatment.
· 00:58:28that's why I also use the term chronic illness, with my patients, there are very few cancer that you're going to be treating for 10 or more years.
· 00:58:38That we would consider metastatic because you have systemic disease.
· 00:58:43Breast cancer you, you could potentially have that if it's early stage, but if it's metastatic disease, they don't also don't have the life expectancy of our patients that's why depending on what your sub specialty is you're going to be seeing these patients.
· 00:59:00So, and they looked at transplant and consolidation versus maintenance.
· 00:59:06high risk disease, of course, always does, worse, so there was a trend, maybe that consolidation, with better than maintenance.
· 00:59:14And that tan and transplant might have been a little bit better than maintenance, but when they looked at tandem versus consolidation was kind of it was pretty much a wash.
· 00:59:24And then, an overall survival, the consolidation with maybe a little bit better maintenance, but the tandem transplant was definitely worse than either.
· 00:59:35The maintenance or the consolidation overall.
· 00:59:40So that is the reason why we do a single auto transplant and maintenance therapy after the transplant until disease progression.
· 00:59:52Now we do collect enough for two transplants, because if they have at least a three year remission with the first transplant, we can transfer them again.
· 01:00:01So the second transplant usually has a shorter remission so that's why we want at least three years it's pretty toxic if.
· 01:00:07If you only get two years, and the second time you do it you're only getting get nine months to 12 months it doesn't make a lot of sense, because as Dr foster showed you we have so many new agents that we can use that target different things.
· 01:00:21To to treat these patients and one of the things that we now have his car T cell therapy for relapse multiple myeloma and I go into that and a little bit of detail.
· 01:00:32So there's many therapeutic ways that you can overcome the immune tolerance to tumors.
· 01:00:37And we're going to specifically talk about parties and their cytokines therapy therapeutic vaccines checkpoint block hey T cell phones we don't have any of those for multiple myeloma we have those for other tumors but we currently don't have that for myeloma.
· 01:00:53We have an antibody drug conjugate called bland to mad methadone.
· 01:01:00The talk is too short to include all the different options that that one, and then we have car T cell therapy.
· 01:01:09So the car T cell therapy for multiple myeloma does not target CD.
· 01:01:14CD 19 is what's targeted for AOL the fuselage B cell lymphoma and mantle cell lymphoma currently so this one targets was called BC em a viso maturation antigen.
· 01:01:28is part of the tumor necrosis factor receptor super family member 17 and it recognizes the B cell activating factor and it functions in predominantly mature be lymphocytes and it may be important for B cell development and auto immune response at least NF Kappa B.
· 01:01:49And map kinase eight J and K activation which these may trance do signals for self survival and proliferation.
· 01:01:59And the clinical significance of the cma is implicated leukemia lymphoma and multiple myeloma so there may be other carty therapies are targeted agents for other diseases, in addition to multiple myeloma.
· 01:02:14This is just a diagram showing at the point in which be cma becomes distinguishable on cells, so it starts with germinal Center B cells.
· 01:02:23is present in memory cells plasma blass plasma cells and then you see it highly up regulated in multiple miles loma cells, all the way to the right here, compared to the other.
· 01:02:40The other cells and at least activation is signaling cascades or one to NF Kappa B P 38 J and K one, and this contributes to the growth and survival of long live plasma cells.
· 01:02:54So tumors can either replicate quickly, such as burkett some coma or they just don't die, the way that they should, and that is the case of your slower growing tumors such as multiple myeloma and co ll.
· 01:03:10So in multiple myeloma this be cma promotes proliferation survival is associated with an immunosuppressive bone marrow micro environment and this increased be cma in the serum is associated with disease progression and poor outcome.
· 01:03:27So how do we get car T cell therapy.
· 01:03:29Well, first we move the blood from the patient to get the T cells and that's through an A4 races procedure is exactly like woohoo depletion that you do for an acute leukemia cells, except for we just targeted different kinds of cell.
· 01:03:41We shut themselves off to a lab depends on the company, whether it's frozen or fresh and they make the car T cells in the lab.
· 01:03:50Then they grow those cells and they grow millions of them and then they ship the product back to us for us to infuse into the patient and has these car T cell therapy that didn't binds the cancer and kills the actual cancer.
· 01:04:08So the new FDA product that FDA approved product that we have for multiple myeloma is a to cap the gene.
· 01:04:16Big blue cell easy to say we call it either sell for short is trade name is a back map it to be cma directed it has intracellular signaling domains of.
· 01:04:26For one bb and CD 3D data and this promotes T cell activation proliferation secretion of inflammatory cytokines, it also has acquisition of the sector cell functions and is indication solely multiple myeloma.
· 01:04:40Now this financial cost is older it's actually less than what they predicted when it came to market at 419,000 500 a dose that's just the dose of the drug.
· 01:04:54So there's a lot of financial toxicity associated with these parties because it doesn't include the hospital stay the long term follow up any complications in icu stay, so we can approach, a million dollars treating these patients.
· 01:05:09So in this study 140 patients were enrolled they had at least three prior regimens and they had to progress to their prior therapy within the last 60 days.
· 01:05:20The overall response to either sell with 73% with 33% getting into a complete remission that's almost unheard of in your fourth line therapy to get a complete remission of 33%.
· 01:05:32And 26% got Mr D negative less than one cell and 100,000 with this car T so pretty amazing the sobering number is actually the progression free survival is only 8.8 months, so this does not seem to be the slam dunk it is for alll and children.
· 01:05:53is another therapy and another way to target multiple myeloma that doesn't use psycho toxic chemotherapy.
· 01:06:00The side effects of these parties include thrombocytopenia anemia and neutropenia some of the most common side of that.
· 01:06:07But what's interesting is as some of you have taken care of car T cell therapy on the unit, you know the patients can get really sick with the CRS and the I can't the CRS greater than equal to grade three is only 5% and the icons greater than equal to.
· 01:06:25grade three is only 3%.
· 01:06:28And to give you an idea or in this few slides i'll give you an idea how it compares to the other car to sell air agents.
· 01:06:36So what we know with the car T cell therapy, they did several dose levels is that in this distant therapy fourth line the patients still achieved a car or stringent car of EG PR which is greater than 90% reduction in the majority of patients, which is fantastic.
· 01:06:58And these are just survival curves operational responses overall survival progression free survival just using the different cell doses, and the median overall survival is 19.4 months medium progression free survival is 8.8.
· 01:07:19So these lists all the parties that are currently available, and we have them all here the IDA cell is is the one that we're working on currently and you can see the grade three plus CRS and the grade three plus neuro toxicity is five and 3% respectively.
· 01:07:37Compared to actually sell, which is the one that we commonly used for diffuse large B cell lymphoma and that's 13 and 28% that's the one that a lot of people end up going to the neuro intensive care unit.
· 01:07:52For the neuro toxicities so it still is one that we can potentially do as an outpatient which is beneficial to the institution, given the costs.
· 01:08:03will probably end up doing the first couple of in House just to make sure before we go outpatient i'm not sure probably give me an ulcer to start.
· 01:08:14But that's a goal, hopefully, and so I am on the writing committee for two of the cooperative group studies there's.
· 01:08:24And we're looking at using the car T cells in a little bit unique way so 1902 will be open in the first quarter of 2022 here.
· 01:08:33and basically if a patient does not get a bgp er or better with maintenance therapy within 12 months of their autologous transplant we're going to give them the car T to try to deepen that remission to a minimal residual disease negativity state and then.
· 01:08:51is taking those with the high risk side of genetics and giving them car T 30 days after they get an auto also to try to deepen that remission so both of those will be coming to uva.
· 01:09:05is ready first 1901 we're still working things out with the FDA so just some some research opportunities that we have here, using car to therapy.
· 01:09:16So in conclusion hi does Muslim with a single transplant a standard of care for patients under 70.
· 01:09:21You have can tomato consolidation and maintenance options we talked about a second salvage transplant they have greater than three years remission.
· 01:09:29And relapses he still remains the primary cause of death for our patients and cartoons exciting and it's here to stay and you're going to have experience with car T for multiple myeloma as well, so i'm going to ask Dr foster to come up here and we'll entertain any questions.
· 01:09:57So look at.
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01:10:18So right now the FDA has approved carty as this line therapy, so they have to fill many, many things.
· 01:10:25I would say, I disagree with the FDA decision and that I think you will move up earlier but as of right now that's the indication I don't know Dr foster what your thoughts are yeah I think that eventually will probably be moved up.
· 01:10:37There are going to be other party so often, so I think that that's going to also party will eventually settle into the treatment paradigm so that's.
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01:10:55Probably not because transplant solely focuses on the use of chemotherapy to treat the myeloma and usually by that point their chemo refractory.
· 01:11:05And aloe transplant has kind of fallen out of favor for myeloma most institutions don't do it anymore, because of mortality was so high.
· 01:11:13In that patient population so it's really looking at your antibody drug conjugate your car tease that may function in different ways, looking at those as potential options multiple relapsed patients may may have available to them in the future.
· 01:11:43i'm not sure that they really know it could be that typically we don't see tumor licenses.
· 01:11:50And our patients, while they have a fairly high tumor burden they don't have large masses and we know that the higher the burden in the lymphomas, the more likely you're going to have CRS.
· 01:12:02And it could be that be some is just not quite as energetic as CD 19.
· 01:12:07But I further details to follow, one of the research projects i'm working on with the bio complexity Institute.
· 01:12:14is to look at the cell cell interactions during CRS and I cans and then potentially target those cells that are the culprits with treatments to hopefully not impact the.
· 01:12:28The treatment modality, but reduce the side effects, and we really just don't know what is stimulating these side effects.
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01:13:04So yeah and that's the discussion, and I think that for most patients that supports that.
· 01:13:19But the older population.
· 01:13:24categories of like low risk intermediate risk a they don't benefit as much from treatment.
· 01:13:32versus a high risk patients, and I think that the in the future what's going to end up changing is more myeloma type regiments.
· 01:13:40For that high risk patient population, so I could see a shift of instead of treating for active disease are now going to start treating with myeloma type regimens for patients with tireless smoldering disease, we have a chat request, can you repeat the question that.
· 01:13:56Oh.
· 01:13:59What was it just the question about the 2.3% and progression of him gas to symptomatic.
· 01:14:07Just to repeat the question yet just repeat the question that you you've answered i'm basically, is there any benefit in treating patients earlier, whether it's in the M guest stage versus smoldering myeloma.
· 01:14:21And then the previous two questions were about carty about whether we're in the process should we place car T.
· 01:14:29Right now, fifth line we anticipate that is going to move up and then the question is the other question was why are we seeing less trs and I can, with the either cell therapy versus the CD cars that we have available, and we really don't know at this point.
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01:15:05I think that that's a great question and it's great that you pick that out, I think that with this particular disease patients just do so well.
· 01:15:13And because we have more and more effective therapies that's probably why we're not seeing the difference in overall survival at this point, but yes, I think that if we did fall them out, maybe we should we would start seeing them.
· 01:15:25In the earlier studies now, I think that there is more of a focus of okay let's look at the progression free survival benefit until they need the next line of therapy and what is that depth of response because overall survival is impacted by so many other factors.
· 01:15:40So, to repeat the question is the studies that we presented showed benefit and progression free survival and not an overall survival and whether or not falling out the patient's longer we demonstrate that overall survival.
· 01:15:54Just to follow on with Dr posture said, is the median life expectancy now for someone with myeloma is over nine years.
· 01:16:02And to follow that in a study you'd have to run studies for 15 to 20 years.
· 01:16:07Nobody has the money to do that and there's too many new agents coming out and excitement so we're actually have to use surrogate markers like minimal residual disease negativity as well as progression free survival, to make determinations on if.
· 01:16:23therapies are better than standard of care or of benefit for these patients.
· 01:16:28And that's a blessing, and the curse for this disease, our patients do you live so long, but it makes it very tough to come up with surrogate markers to follow.
· 01:16:38to determine benefits of disease now if you piece together and go across trials which I don't recommend normally doing there is an overall survival benefit about.
· 01:16:50I would say two to three years um if you include transplant as part of your therapy, and that is what I do tell patients that you are likely to live two additional years longer.
· 01:17:01If you include transplant as part of your therapy and we also have a question from our virtual audience Where are you with.
· 01:17:11monocle gamma up at the adrenal significance, and do you agree with the existence of this entity, I would say that I do i've actually worked a lot with Dr Mann again on these types of patients, I have so if someone comes in and, as I mentioned in making the diagnosis of.
· 01:17:28are saying that they're renal issues are from the pair protein, I think that that is that's often a tricky question because.
· 01:17:36You often have to one do the 24 hour urine collection, you have to get the 24 hour, you have to see if there's a significant amount there, but even if it's negative, you have a high suspicion, for it.
· 01:17:45I would go for a renal biopsy because it's really the pathology that's going to tell you, is this empty ERS or is it is it diabetes, or something else.
· 01:17:54And if we do come to the conclusion that the person does have Mrs they are treated like a multiple myeloma patients those patients I would treat more with.
· 01:18:03Not with an image, because I can hurt the kidneys so we usually do something like cyber D, which is for testament side toxin dexamethasone.
· 01:18:13And model global game up the adrenal significance is actually an indication for transplant as well, that is just been published in our standards about 18 months ago, so it is a myeloma defining entity.
· 01:18:31Any other questions.
· 01:18:46myeloma is very expensive, yes, because a lot of spotlight because of that, because it's such a chronic therapy multiple expensive agents, at the same time forever.
· 01:18:57So that is, that is something that we are very much aware of, I would say that insurance companies are pretty good for covering the medications if it's approved for those particular indications at an academic Center we probably get a little bit more leeway than, say at a private practice.
· 01:19:17Community site.
· 01:19:21For the for the drugs that are administered in the infusion Center that's covered under the medical benefit and usually that's covered pretty well if it's use within reason.
· 01:19:31For the oral medications that's where it's tricky so things like the little my little little my little my those ones.
· 01:19:38They are expensive so each month is probably about 10 to $15,000 per month there on it.
· 01:19:45yeah 19,900 last time I checked this was about a year ago, so and what happens is most people can't pay that right and.
· 01:19:52Your insurance company will only cover a certain amount of that so they'll say okay we'll cover a portion of it, but your copay is 1900 dollars a month.
· 01:20:02But the pharma companies have excellent financial assistance programs so every patient essentially gets a grant.
· 01:20:08And they renew their grant every year they get a $10,000 grant that covers the entire copay and they're left not really paying anything so they are aware of that and they cover that.
· 01:20:18So for the cellular therapies transplant cost about $80,000 it's actually one of the cheaper things that you can do much land or two yeah much less mccarty and it's.
· 01:20:30A contract rate, so no matter what happens, we get the same amount of money if they do well versus if they don't don't do well and that's pre determined before.
· 01:20:40Patients were ever referred to us.
· 01:20:43With car T is actually we're now in the process of essentially doing single case agreements with each insurance company to make sure that we get the cost of the agent covered, as well as the cost of.
· 01:20:56The hospitalization but that's ongoing and that's even on the national level there's committees with cms.
· 01:21:02trying to figure out how to cover these because it's not just somebody lymphoma and myeloma there's many parties for solid tumors.
· 01:21:10there's going to be car in case which is a next new novel thing there's going to be taking cord blood and growing up cells as a cellular therapy.
· 01:21:19And these are going to be approaching hundreds and hundreds of thousands of dollars, just for the agent itself and how do we as a Community, and a country provide these novel agents to our patients when we have hundreds of thousands of people.
· 01:21:38diagnosis year with cancer.
· [bookmark: _GoBack]01:21:47alrighty Thank you all right, thank you.
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