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Andrew Schorr: Welcome to the CLL Answers Now program. I'm Andrew Schorr in San Diego, 
a CLL patient now for 25 years. Thank you so much for joining us. So, we're talking about where
we are now with CLL and the future of CLL therapy. But there's a heavy override, if you will, for 
all of us living with CLL, worried about our immunity to COVID-19. And as Gwen Nichols, the 
chief medical officer for Leukemia & Lymphoma Society said the other day to me in an 
interview, we'll be publishing soon, she said, we should get vaccinated and acting unvaccinated.

And as more data comes out, we're going to talk to our experts on what to do and what we 
know, which continues to change by the minute, it seems. It's so important for us to remain safe.
So, we want your questions, okay? All right, let's go. I want to introduce our experts who are 
with us today. They're going to pop themselves on. From University of Nebraska, the chief of 
oncology and hematology Department of Internal Medicine, the University of Nebraska Medical 
Center is Dr. Julie Vose who's been with us a number of times. Julie, welcome back to Patient 
Power.

Dr. Vose: Thank you so much, happy to be here.

Andrew Schorr: And then let's go to Cleveland Clinic, the Cleveland Clinic foundation, and 
joining us is Dr. Brian Hill. He's the director of lymphoid malignancies at the Cleveland Clinic’s 
Taussig Cancer Institute. Brian, thank you for being with us.

Dr. Hill: Good to see you, Andrew.

Andrew Schorr: Okay, folks, so you've got lots of questions. Let's talk about first of all, 
immunity. And I want to start with you, Brian. So, some of us have had antibody testing to the 
Spike antibody. But at the Cleveland Clinic, you guys don't want to do that. So how come?

Dr. Hill: Yeah. So, it's not that we don't want to do it, it's that we don't know what to do with the 
information. We're aware of the test and we're aware, unfortunately, of the lack of data to guide 
our decision-making on how to counsel patients with that result. So as you're probably aware, 
the vaccines induce an antibody response in patients and that antibody response can be 
measured. But there's a very wide range from zero, that's up to, say, up to 100. And anything in 
between may or may not be protective. So right now, we think that this is a very important 
research question, but as an institution, we are not offering this as a standard of care test 
because it's not really guided by evidence as to how to act on that.

Andrew Schorr: Dr. Vose, so related to our immune system in a CLL patient, so we say well, 
gee, what number did we get if we had one of these tests? Or we know there are studies going 
on little more complicated, T cell immunity. So, as I said what Dr. Gwen Nichols said, act 
unvaccinated. Is that what you're telling your patients, too?
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Dr. Vose: Yes, definitely. I encourage them all to get vaccinated but I think that's a great quote 
to act unvaccinated because you don't really know if you have immunity or not. I agree with 
Brian that the test is not a perfect test and so I have ordered it on some patients who have 
asked for it, but I'm not doing it routinely on patients. And you just don't really know how to 
interpret the test, so that's why the people should pretend like they're unvaccinated. I think that's
great.

Andrew Schorr: Brian, let me ask you about boosters, and I want to ask Julie as well. I know 
these doctors really well, so here's their first name. So, Brian, boosters. It's a moving target with 
the CDC and I heard the Surgeon General also on the news last night saying well, maybe soon 
Anderson Cooper from CNN kept pressing him, what assuming that they may say for elderly 
people and immunocompromised people, that's us, that they may recommend a booster but 
some people are even trying to get boosters now. What are you doing at the Cleveland Clinic 
related to that? 

Dr. Hill: So right now, we are not doing boosters because it's not guided by FDA or CDC 
recommendations. But I anticipate that based on what we're learning, we will soon have 
boosters for patients over the age of 65, or those with immunocompromised states.

Andrew Schorr: So Julie, but right now you're scientists. Do we know whether the boosters will 
kick in, give us a kick if we didn't get one before?

Dr. Vose: No, we don't really have that information because it hasn't been tested in the clinical 
trials. Now this is being actually done in some other countries, though. I know that Israel 
recently has allowed patients who are immunocompromised to get a booster. So hopefully we'll 
get some information, at least from what they're doing to guide us in the future.

Andrew Schorr: So now, we talked about immunity, we talked about boosters, we don't know. 
Brian, what are you telling your patients? So, somebody says, "Well, I'm in watch and wait, I 
haven't had any treatment?" Or somebody says, "I've had several lines of treatment for CLL." 
Are they in any different situation? Or what do you tell people generally?

Dr. Hill: Yeah, so we do have good data now that show that CLL patients in general have less 
of immune response by whatever measure you use. Usually, it’s antibody, but probably T cell 
response as well. And those patients, CLL patients on watch and wait, tend to have less robust 
response to the COVID-19 vaccine as well as other vaccines. That's probably true in watch and 
wait, but unfortunately, it's probably made worse by treatment. And the data we have in CLL 
and in related B cell malignancies show that treatment with chemotherapy, BTK inhibitors, 
venetoclax (Venclexta), anti-CD20, monoclonal antibodies, basically all the above, these 
treatments deplete a lot of the normal immune system functioning cells and they also impair the 
body's ability to mount a response to the vaccine.

Andrew Schorr: Okay, Dr. Vose, here's a question that just came in. Some people have had 
these medicines that Brian just outlined, and they affect the immune system. So, they're 
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wondering, well, will their immunity after treatment, let's say they had a fixed-duration therapy, 
would it remain depleted? Do we know anything about that?

Dr. Vose: Not specifically related to the vaccine, but in general, after a patient goes off therapy, 
their B cells will gradually be reconstituted, and they should get some of their immunity back. 
But that’s really an unknown at this point regarding specifically the vaccine.

Andrew Schorr: Okay, let's get back to something that Brian was just talking about, Dr. Vose. 
And that is, so we have these combination therapies, rituximab (Rituxan) with Venclexta, 
sometimes obinutuzumab (Gazyva) with Venclexta. We have ibrutinib (Imbruvica), we have 
acalabrutinib (Calquence). There's some use of zanubrutinib (Brukinsa) although not yet 
approved for CLL. So, if they affect the immune system, are you rethinking at all, what treatment
should be done now or whether something should be deferred?

Dr. Vose: Yes, well, I think we do have to be careful about that. The different treatments have 
different amounts of B cell depletion. So, for example, the CD20 antibodies, particularly in 
combination with the other treatments, do cause more B cell depletion. So that is probably 
something that we are perhaps shying away from a little bit in the midst of the COVID crisis. As 
far as long-term treatment, now CLL patients often have a more shortened duration than some 
of the other lymphoma patients who are on it longer. So, you do have to kind of tailor that, and I 
do take into consideration that the patient's environment… Are they being careful? Are they 
acting like they're not vaccinated? Are they careful with their family members, etc.? So, I do try 
to quiz them a little bit about some of those things.

Andrew Schorr: Brian, so I was on watch and wait for four and a half years and many CLL 
patients are on watch and wait for a long time. So, given the pandemic we're dealing with now 
which hopefully we can get past, the question comes up, should watch and wait be extended? 
You know what I mean? In other words, I'm not saying people shouldn't be treated, but instead 
of starting this month, should you wait till next month or two months? You know what I mean?

Dr. Hill: Yeah, yeah. So, the decision about when to treat CLL is often not based on an 
objective line in the sand, we do use certain parameters for advanced-stage disease. We could 
say a hemoglobin concentration under 11 or a platelet count under 100. But as you are probably
aware, you might have 101 platelets one day and 99 the next and then that doesn't necessarily 
mean that you must be treated. So, a lot of this really depends on the trajectory. How quickly 
are you moving in the direction of treatment? If it's a really slow slide, then you may be able to 
put it off for another six months. And hopefully by then, the pandemic is even better control than 
it is now. So, I agree with you that if you can defer it a little bit longer, then it's probably a good 
idea.

Andrew Schorr: But some people can't.

Dr. Hill: Right.
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Andrew Schorr: And so, Dr. Vose, so people have a cancer, a blood cancer and we're used to 
treating the blood cancer. So I think the argument would still be made, if you agree that if you're 
living with CLL and it's time for treatment, it's time for treatment with the best available therapy. 

Dr. Vose: Yeah, absolutely. If you need treatment, you need treatment and just try to work with 
your physician on what's the best option for you. And that can be variable, there can be lots of 
different choices, not necessarily one choice, so lots of discussion there.

Andrew Schorr: Well, let me ask you about the choices now. So, we've got the BTK inhibitors, 
ibrutinib, acalabrutinib, off-label at this point, zanubrutinib. Others in development, which we'll 
talk about in a minute, we've got the CD20 therapies with Venclexta and then at some point, 
maybe Venclexta alone. And then maybe for people who've relapsed a number of times 
experimentally, CD CAR T-cell therapy that I guess we could talk about. So related to these 
combinations, I know you've been doing research in like ibrutinib and venetoclax together. 
That's pretty promising, isn't it?

Dr. Vose: I mean, yeah. Some of the limitary studies show a really high response rate and a 
very high minimal residual disease of negative rate. So those are very promising. That is still 
technically only available on a trial, really, although it can be prescribed, it's not necessarily 
something that we give to every patient. There may be some higher-risk patients where that 
may be more appropriate. So, I think you have to take into consideration the characteristics of 
the patient, characteristics of the CLL. What are their characteristics? And what's their growth 
rate and growth potential? Lots of things to consider when you're choosing options.

Andrew Schorr: So, Dr. Hill, call you now. So related to what we have now, it used to be that in
so many other cancers, there are all these subtypes, lung cancer, breast cancer, and there are 
variations of CLL. But it seems like these medicines work more uniformly now. Am I right about 
that?

Dr. Hill: Yeah. So historically, we looked a lot at the mutation profile. With FISH testing for 
chromosomal alterations, we can put patients in low, intermediate or high risk. And we also 
have the IgVH test, which can put people into favorable or unfavorable groups, whether the 
IgVH allele is mutated or unmutated. And we know that some patients historically did less well 
with chemotherapy, for instance, if they have 17p deletion or unmutated which is unfavorable 
IgVH status. So, what we can say now with the targeted agents, BTK inhibitors, Bcl-2 inhibitor, 
venetoclax, is that they really work pretty well across the board. So, we still test and look for 
these markers but, in some ways, they're becoming a little less relevant in the modern era than 
they were even five years ago.

Andrew Schorr: So Julie, let's talk about which direction somebody goes. So, you have BTK 
inhibitors which right now you just keep taking and you have the CD20 monoclonal antibody 
combo with venetoclax, a different class of Bcl-2 inhibitor. And the hope is, is that with that 
approach, you'd be able to stop at some point. So how do you in a patient decide which 
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direction to go? And if you went the direction of a, what do you call it, time-limited therapy, how 
do you know when you can stop?

Dr. Vose: So lots of things to talk about with the patient. I talk about those two options, talk 
about the time-limited versus ongoing therapy. We also want to look at the economics of the 
situation. So, we look at the patient's copay, that sort of thing so they get a big picture and 
understand what's going on. As far as the time-limited approach, which I have to say many 
patients are choosing nowadays, which is very understandable, we do have to make sure that 
we do specific testing for a minimal residual disease. And you have to test that before you 
actually start the therapy to get the genetic sequence so that we can retest it at the end of the 
year or two years as appropriate for the given situation. So, there's a lot of things to remember 
and of course we have to talk about side effects, is the patient on Warfarin or Coumadin 
anticoagulation, and we can't use a BTK inhibitor? There's lots of different nuances here that we
have to look into.

Andrew Schorr: And just for MRD. So, you now have MRD testing that can like look for one 
cell in a million, even. So how low does the minimal residual disease or measurable residual 
disease truly need to be? We say, "Okay, Mr. Jones, let's take a break. You can stop now."

Dr. Vose: Well, nobody knows for sure the answer to that. But in looking at the trials, if it was 
under a certain detectable amount which they used in the trials to 10 minus five, I believe, then 
that is considered a negative MRD in those testing. But the truth is, we don't have a long follow-
up on all of those patients to know for sure. It does look like the patients with a negative MRD 
are mostly staying in remission, but the long-term follow-up on those patients is not there yet to 
know for sure.

Andrew Schorr: Okay, this is more than evolving science story we're talking about. So, Dr. Hill, 
here's a question we got in just about dosage of a BTK inhibitor, ibrutinib. And this patient wants
to know, says: “My mom was recently diagnosed with CLL, she's on 450 milligrams of ibrutinib. 
Can the dosage eventually be reduced?” So, talk about how you decide on a dosage Dr. Hill.

Dr. Hill: Yeah, so the dosing is really based on the original studies that explored what we call 
pharmacokinetics, or in other words, for each milligram you take how much gets into the blood 
of the patient at a specific time point after they take the dose. And during initial drug 
development, the dose was arrived at 420 milligrams of ibrutinib for CLL. But interestingly 
enough for another disease, mantle cell lymphoma, which has a lot of similarities, the approved 
dose is actually 560 milligrams. So, we know that you can go to higher dose, but what's actually 
not clear is whether you actually need to.

And in fact, many people have side effects at 560, for sure but also at 420 you can have joint 
pain, diarrhea, bruising, other problems, mouth sores, and so forth. So many patients do require
a dose reduction. The way the capsules are formulated, the easiest way to go is to take two 
instead of three. So, then you're down to a 280-milligram dose. But if you tolerate the 420, my 
practice and I think the standard practice internationally would be to maintain the approved 
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standard dose to minimize the likelihood of developing resistance, which theoretically could 
occur if you're getting sub-optimal exposure at a much lower dose.

Andrew Schorr: Julie, that resistance word comes into play as your cancer kind of figures out a
way around the medicine you're taking. So, we have other BTK inhibitors. We have 
acalabrutinib and then still experimental zanubrutinib. So, these drugs are slightly different, 
right? So sometimes do patients switch because of either side effect profile, the other drug in 
the same class works a little differently?

Dr. Vose: So the switching mostly relates to side effect profile as opposed to resistance 
because both of those really work with the same mechanism and if you have resistance gene, 
those two drugs probably won't be of any benefit. However, the side effect profile is a bit 
different with the three different ones and so that's more commonly used when we switch to one
the alternative ones.

Andrew Schorr: Okay, yeah. I interviewed somebody who's on zanubrutinib now. He had 
mouth sores, with ibrutinib he doesn't, but zanubrutinib. So yeah, may vary. But there's an old 
saying folks, if it's not broken, don't fix it. So, if you're on a medicine, it's been around a few 
more years ibrutinib and it's working for you, it's working, whatever it may be. And then of 
course, there's this whole other route that Dr. Vose talked about with venetoclax or Venclexta 
and the CD20 antibodies. So, here's a question we got in, Dr. Hill, related to acalabrutinib and 
have just a very simple question. This patient wants to have two or three glasses of wine per 
week and they're on acalabrutinib. Any problem with that, or does it make their CLL worse?

Dr. Hill: No, there's no real evidence that moderate alcohol consumption should worsen CLL. If 
you're otherwise healthy and don't have any known liver disease, I don't have any problem with 
a few drinks per week. I think the real problem becomes if you're in a situation where you're 
consuming more than three alcoholic beverages in one sitting, because then you can get into 
liver toxicity. But with most medications and moderate alcohol consumption, there's really no 
problem.

Andrew Schorr: It's good news, you want something to celebrate here.

Dr. Hill: Right.

Andrew Schorr: So Dr. Vose, here's a question that came in. This patient is on Venclexta, 400 
milligrams as a monotherapy. And they're doing well, no anemia, no neutropenia, no 
thrombocytopenia. But they haven't been able to get to the MRD undetectable level after two 
years. So, they wondered, would the adding of BTK inhibitor be recommended? 

Dr. Vose: That would certainly be fitting into the unknown category. But if the person is doing 
well on the venetoclax, just doesn't get to MRD, there’re options that it can be continued or 
there would be an option certainly to add the BTK inhibitor or even add back anti-CD20 
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monoclonal antibodies too. So that's a bit of an unknown, I would say at this point because that 
was not done in the original trial.

Andrew Schorr: Okay. And another question for you Dr. Vose. So, this comes in from Bunny. 
Bunny, let me see if I've got it right. Bunny has been on ibrutinib for five months and she says, I 
think Bunny is female: “My oncologist started me on it rather than...” So, she thought of going on
Venclexta and obinutuzumab, but she wants to know, can she transition? Is there any worry 
about transitioning from ibrutinib BTK therapy to a venetoclax therapy?

Dr. Vose: That's certainly possible to do. One thing that we want to make sure people don't do 
is suddenly stop your BTK inhibitor and have a long time between that and starting your next 
therapy, especially if you still have a high white count. That unfortunately can cause the CLL to 
flare. And so, we try to use that transition and kind of plan our therapies that way. So, it would 
be possible to do that, if that's something that she desires.

Andrew Schorr: We had a question that came in from Bill, and this is really about, I guess what
you'd call familial CLL. He was trying to get genetic testing done whether for himself or another 
patient and he was told it was going to be very costly, but how important, Dr. Hill, is genetic 
testing for CLL? I mean, I have three kids and they know I have CLL -

Dr. Hill: Right, so -

Andrew Schorr: ... and they know there's a slight chance of familial CLL.

Dr. Hill: That's right.

Andrew Schorr: But what about testing?

Dr. Hill: So if we look across all B cell cancers including lymphomas and B cell CLL and related 
conditions, there is a slight increase in first degree family members of, let's say, CLL patients, 
also developing CLL. I actually, in my practice, have several brothers, both brothers have CLL, I
have many examples of that. So, it does happen. And there have been studies that have 
examined in great detail the genomic predisposition to familial CLL and related B cell 
lymphomas. It turns out that there's not one smoking gun. So, we are probably, many of you 
may be familiar with the breast cancer, hereditary breast cancer and ovarian cancer gene called
BRCA, B-R-C-A, which is responsible for about 10% of breast cancer cases and a significant 
proportion of ovarian cancer cases. In those cases, those families that are known to carry the 
gene in their families, it does impact the health of the women in the family because they may be 
recommended to have early mammography or other interventions.

In the case of blood cancers like CLL and lymphomas, there isn't a single smoking gun and 
there isn't a single gene that can be tested in routine clinical practice. There are some research 
studies that have done this for a period of time. I know Mayo Clinic, they have a familial CLL 
program, and you can look on their website and contact them and send them blood as part of 

https://patientpower.info/are-people-with-blood-cancer-responding-to-the-vaccine/
https://patientpower.info/chronic-lymphocytic-leukemia/ask-the-expert/does-cll-run-in-families


their research protocol. But it's not something that's really what I would call actionable for 
managing patients. What I tell patients even if they have a multiple, like two CLL patients in the 
family, is that other family members can basically just do routine health care with their primary 
care physician, that may include a CBC, but there's really no early intervention needed beyond 
that.

Andrew Schorr: That's great and that's the way we'll carry on in our own family. So, I think it's 
my friend Lee, we have very smart patients who write in. So, I left out a group, another class of 
medicine, Dr. Vose, and maybe we could talk about it for a minute, if I get it right. PI3K 
medicines, so help us understand where they could fit in or do fit in CLL.

Dr. Vose: So PI3 kinases, and there's several drugs in that category, they are typically used as 
third or fourth-line therapies, and they are effective, I mean, in patients with CLL. They do have 
some higher side effect profiles and so that's oftentimes why we don't necessarily use them 
sooner in the cascade there, but they are effective in some patients.

Andrew Schorr: So that's another class of medicine to keep your eye on. So let me move 
forward a little bit in research. So, we have new generations of some of these classes that come
out that's happening in PI3K. But also, in BTKs and also in Bcl-2. So first of all, with BTKs, Dr. 
Hill, we have ibrutinib, we have acalabrutinib, we have zanubrutinib approved for some other 
blood cancers and in late stage trials for CLL, and we have even other BTKs that may operate a
little differently in research, right?

Dr. Hill: That's right. So as was pointed out, these three BTK inhibitors all basically do the same
thing which is that they all target the same spot in the BTK signaling protein. So, if there is a 
resistance mutation at that particular landing site for ibrutinib, then it's also going to confer 
resistance to acalabrutinib and zanubrutinib. So those are so called covalent inhibitors of BTK. 
There are a whole new class of medications which kind of stick on to BTK on another landing 
spot on the signaling protein, and those are called non-covalent BTK inhibitors.

Probably the best known of this class is LOXO-305, which I think is now called pirtobrutinib, P-I-
R-T, and it's not FDA-approved, but I wouldn't be surprised if it becomes FDA-approved in the 
near future. It's extremely effective in patients who've had CLL and been previously treated 
either with or without BTK inhibitors. And it will work even if you have this well-defined 
resistance mutation that confers resistance to the three approved BTK inhibitors that you 
mentioned. The toxicity profile seems very favorable, there seems to be less bleeding and 
bruising, less incidence of GI side effects, diarrhea and so forth. So, I'm very optimistic about its 
future and there's other ones and in the same class that are not far behind. So definitely much 
more to come in this topic.

Andrew Schorr: Okay. And Dr. Vose, let's go to the other class, the Bcl-2 inhibitors, like what 
venetoclax is. Are there others in that class in development?
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Dr. Vose: Definitely are others in that class and that are in development. The side effect profile, 
again, is something that we always look at for this agent and others. And mostly in general, 
Venclexta is pretty well tolerated, but does have a few side effects, some cytopenia, some 
diarrhea, some other things. But they are looking at additional Bcl-2 inhibitors that may be more 
potent even than Venclexta. So more to come on those.

Andrew Schorr: Right. And folks, we'll put in our pitch for clinical trials both at the Cleveland 
Clinic and at the University of Nebraska, these are research centers. And so your discussion 
with your doctor, whether you're there or even at a community oncology practice, bring up 
clinical trials. Is there something we should be talking about at any point in our CLL journey? 
And we wouldn't have any of these medicines that we've mentioned, the approved ones, if 
somebody wasn't in the trial, right? So, we have to do that. Brian, I just want you to clarify 
something. Remember, we were talking about the dosage of ibrutinib, somebody wrote in and 
said: “Well, could I be on a lower dose like 300 milligrams instead of 420 or 450 and get blood 
tests to just see if we were still getting an effective dose?”

Dr. Hill: Right. Yes, so unfortunately, drug monitoring of levels of most of the drugs we use in 
clinical practice is actually not routinely done because it's relatively cumbersome and it's 
expensive and it's not part of general practice. In addition, what we really want to know when we
measure the level of the drug in the serum of a patient who's taking the medication is not 
necessarily just how much drug is in circulation, but actually how much of the BTK signaling 
protein is occupied by the drug. And this is very sensitive or specialized assay or test called the 
BTK occupancy testing. That was done during the initial development of all the BTK inhibitors. 
But again, because we can't do it routinely, we basically use the original data that did study a 
wide range of doses and say that for most patients, if they're tolerating the drug, this is the 
recommended dose.

Andrew Schorr: Okay. Here's a question Dr. Vose, I've never heard before and so it's a really 
good one. They're saying: “Is there any relationship between the length of time a person was on
watch and wait and the lasting effect of the therapy they receive?” So, if you... It's like, will you 
get a bigger bang because your body was very slow in developing full-blown CLL in the first 
place? 

Dr. Vose: I don't know that a lot of studies have looked at that specific question. But in general, 
the patients who have had very slowly-developing CLL and need treatment after 10 years or 14 
years or something, those patients, unless they have new genetic abnormalities, do tend to 
behave fairly indolently even on treatment. So, I'm guessing that may be true, but I do not know 
that anybody's actually looked specifically at that question.

Andrew Schorr: Okay. Julie, here's another one for you. Somebody wrote in and said, “Does 
CRISPR technology apply to CLL?” So maybe you could help us understand what's CRISPR 
and does it apply?
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Dr. Vose: CRISPR is just sort of a genetic type of test where you're trying to look at the specific 
sequence of the genes, so to speak, to be able to modify those. That's in simple terms. Right 
now, that's certainly a research test that is used in a laboratory sometimes. It's not something 
that necessarily would apply to patients as of today, but in the near future, that may be the case.

Andrew Schorr: Okay, we just don't know yet. Brian, let me see if I can get this, understand 
this question that Eileen sent in. She said: “How are progression-free survival, overall survival 
and undetectable MRD related?”

Dr. Hill: So if you look at the medical literature, we have metrics of populations of patients that 
we're interested in. Those include overall survival, which in simple terms is how long do people 
live. Progression-free survival, which is how long do people live before their cancer makes 
progress, which sounds like a good thing, but you don't want your cancer to progress, that 
means that the cancer is winning. And obviously, overall survival is usually longer than 
progression-free survival because people live beyond the time when their cancer progresses. 
And the third part of that was minimal residual disease.

Andrew Schorr: Yeah.

Dr. Hill: So what we can say right now is that at the end of a defined treatment period, minimal 
residual disease negativity with whatever cut off you use, if you have undetectable minimal 
residual disease, you are likely to have a longer period of time before your cancer progresses. 
So, the progression-free survival will be longer if you have no minimal residual disease 
detectable at the end of treatment. Right now, I don't think it's been shown to have an overall 
survival difference. And so what that means is, if you're done with a defined period of treatment 
and you still have some minimal residual disease detectable, you still can live a long time, 
because there's other treatments available. And I think that's actually an important note to kind 
of... I know we're getting a little near the end of time, and maybe just look at the big picture here 
-

Andrew Schorr: It's okay.

Dr. Hill: … Which is that all of these things are great that we have, all these tools and the 
sequence. If you do one or the other or you do both together and you get a longer remission, I 
think what we can say is, there's a lot of different ways to get to where we want to go. And what 
we want is to have very long, healthy, productive lives for all the patients viewing today and I 
think we're there really for the vast majority of patients. And there's really not been clearly 
shown that starting with one of these approaches or the other is going to make people live 
longer. And so that's kind of a long answer to a big picture question. But-

Andrew Schorr: No, thank you.

Dr. Hill: ... I hope that answers it.
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Andrew Schorr: Yeah, I mean, I take great heart in this that if there's one approach that kind of
poops out on me, resistance, whatever, that there's another way to go. And that leads me to just
one thing to put in perspective. Dr. Vose, people have heard about CAR T-cell therapy, chimeric
antigen receptor T-cell therapy, and there are CLL patients who received it. Put it in perspective 
whether that's something that most of us will need or just a small percentage. And also, where 
does it stand now for CLL?

Dr. Vose: So it's still definitely in clinical trials and most of the patients in those clinical trials 
were ones that had failed all the therapies we're talking about today, plus chemotherapy, 
typically. So, they had failed it, usually at least four, sometimes five lines of therapy. It does 
have some very interesting short-term results with respect to the CLL control, but we don't really
have very long-term follow-up on those patients. So, it's a little bit hard to know where that's 
going to fit in, but I would say the vast majority of patients are not going to be receiving that type
of treatment. It's going to be for patients where the standard treatments don't work.

Andrew Schorr: Yeah, I think, if I can have what all the things you've been talking about now, 
used alone or in combination, that works for a long time. But Dr. Hill, the question comes up 
every time we do these programs, and we all wonder is, will there be a cure where we cannot 
just stop for a while? We can just do our treatment, stop, thank you. You do your MRD test, it's 
undetectable, goodbye, see you later.

Dr. Hill: Yeah. Now I do think we're getting very close and it's going to take time to know if we're
already there because really a functional cure would mean that you have a treatment, you finish 
the treatment and the disease doesn't come back for, let's say 10 years or longer. That's already
been demonstrated with strong traditional chemotherapy cocktails like FCR, which is still used in
appropriate younger patients with favorable, let's say, mutated IgVH. We know that probably 
about half of the patients 10 years later, still haven't had a recurrence of their CLL. So maybe in 
10 years from now, we'll have 20 years of follow-up and still know that they haven't had a 
relapse and that probably would be as close to a cure as you're really ever going to see.

Andrew Schorr: I was in the Phase 2 trial for FCR and it went 17 years [crosstalk 00:39:30].

Dr. Hill: Yeah, yeah. So, I think you've shared this publicly before, so I'll ask. Your CLL is now 
detectable or not detectable?

Andrew Schorr: It is detectable at a low level.

Dr. Hill: Okay. 

Andrew Schorr: Yeah. So it's still kind of hanging around. I was re-treated.

Dr. Hill: Oh, you were?
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Andrew Schorr: I was re-treated after 17 years. But I met a fella in Austin, Texas at a 
conference – he was in the same trial, Phase 2 trial for FCR, and has never had other 
treatment. That's it.

Dr. Hill: Right, right. So yeah, I do… It's curable and there's going to be, I suspect, more 
patients who have a similar story with some of the cocktails and combinations that are being 
given right now. Or maybe in 10, or 15, or 17 years, we'll hear about that.

Andrew Schorr: Okay, we'll see if we can just get to a couple more questions and then we'll 
summarize some of these things, particularly about COVID. So, you're listening carefully, 
because that's the most clear and present thing we're worried about. So, Dr. Vose, this question
came in [about] post-ibrutinib relapse. Would you recommend going to a venetoclax or to a 
LOXO trial? Or is it just a discussion between the doctor and the patient, go either way?

Dr. Vose: Yeah, that would definitely be a discussion. So, we need to look at the patient 
characteristics of the CLL. Obviously, the trial has to be available for the patient but those would
both be potential options. Kind of depends on course, the reason for the ibrutinib or other BTK 
inhibitor failing. But those are both be viable options, given a specific situation.

Andrew Schorr: And just one quick question for you, Dr. Hill. Werner wrote in, he was saying 
that he understands that venetoclax crosses the blood-brain barrier. Does that cause some 
concern, to what he said is, CNS neurons and the potential for neurodegenerative disease?

Dr. Hill: So the whole issue about medications entering the brain by crossing the barrier, the 
blood-brain barrier, is an important one. We know actually that ibrutinib does cross the blood-
brain barrier and it's been detected in spinal fluid after administration, and it can be used for 
lymphoma involving the central nervous system. I've actually been interested in this question of 
venetoclax, specifically, and I've looked pretty far and wide and have not seen data that show 
conclusively that it penetrates to a high level in the intact blood-brain barrier. Now there may be 
circumstances in which the blood-brain barrier is compromised from the underlying, let's say, 
lymphoma or CLL, but that's relatively not a common scenario. So, I don't really have any 
concerns about neurotoxicity of venetoclax. I've never seen it and it's not really reported.

Andrew Schorr: Okay, folks, I'm going to do... And our director can help me put up all of us on 
the screen. We're going to do a little lightning round in like two minutes. Dr. Vose and Dr. Hill, I 
want you to help me and just do nod your head or thumbs up or thumbs down if I get it right. 
Okay, so here's the deal. You want everybody to be vaccinated, right? Okay, thumbs up. Okay, 
you want people to, probably, concerns about immunity, the idea of acting unvaccinated? 
Wearing a mask, be careful about who you're around to do that, thumbs up? Okay. About CLL...
Oh, well, let me skip one other one. About booster shots. We have to wait for the science. Julie?
Okay.

Dr. Vose: Yep.
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Andrew Schorr: And then related to your hope for CLL patients leading long life with the 
medicines you have now and the ones coming. Brian gave two thumbs up.

Dr. Vose: Yeah.

Andrew Schorr: Okay. We've covered a lot of ground and want to thank you Dr. Julie Vose and
the University of Nebraska as always, for being with us in your leadership and research in CLL 
treatment. Thank you for being with us, Julie.

Dr. Vose: Thank you very much, I always appreciate doing this.

Andrew Schorr: Thank you and Dr. Brian Hill from the Cleveland Clinic, thank you, Brian, for 
being with us once again.

Dr. Hill: Great. Thank you so much for the invitation. Great to see you.

Andrew Schorr: I'm Andrew Schorr. Remember, knowledge can be the best medicine of all. 
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