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Chairperson Perspective: Practice-Changing Strategies in Community Care Settings for Patients with CLL/SLL and MCL

Announcer:
Welcome to CME on ReachMD. This activity, titled “Chairperson Perspective: Practice-Changing Strategies in Community Care
Settings for Patients with CLL/SLL and MCL” is provided by AXIS Medical Education.

Prior to beginning the activity, please be sure to review the faculty and commercial support disclosure statements as well as the learning
objectives.

Dr. Davids:
Hello and welcome to this educational activity.

I'm Dr. Matthew Davids, Associate Professor of Medicine at Harvard Medical School, leader of the Lymphoma Program in the Dana-
Farber Harvard Cancer Center, and Clinical Research Director in the Division of Lymphoma at Dana-Farber Cancer Institute in Boston.
Today we'll be reviewing BTK inhibitors for the treatment of CLL, SLL and MCL. So, let's begin.

So, to start, | want to review the mechanisms and advantages that we see with BTK inhibitors. First, we're fortunate now to have a
variety of covalent and noncovalent BTK inhibitors, and these kinome plots differ in terms of their specificity, mechanism of action and
potential for off-target effects. The three approved covalent or irreversible BTK inhibitors, including ibrutinib, acalabrutinib and
zanubrutinib. Ibrutinib has the most off-target effects, whereas acalabrutinib and zanubrutinib are more selective for BTK. There's also a
new class of noncovalent, or reversible, BTK inhibitors, including pirtobrutinib and nemtabrutinib. Pirtobrutinib is particularly selective for
BTK, and nemtabrutinib also is fairly selective, although it does have a few off-target effects.

So, | think it's really important to understand that covalent BTK innovators really have revolutionized the treatment of CLL. One example
of this is for patients with high-risk disease, defined by deletion 17p. On the left, you can see the historical results for those patients who
are treated in an era of chemotherapy. And that dark line represents patients with deletion 17p where there was a median overall
survival only in the range of about a year and a half to two years. On the right you can see longer term follow up from a single agent
study of ibrutinib in patients with deletion 17p CLL, and the overall survival is still in the range of 80% with 6 years of follow up. So, really
a dramatic improvement in the outcome for these high-risk patients, but also for patients even with lower genetic risk CLL.

Now, in the community setting, we've been using these drugs for several years now, particularly ibrutinib. And we've noticed that
patients eventually will develop resistance in many cases. And most commonly, a mutation can arise in the BTK gene itself at the
cysteine 481 (C481) position. When that mutation arises, it confers resistance to all three of these covalent BTK inhibitors. And we do
think that these mutations contribute to disease progression and diminish the efficacy of all of these covalent BTK inhibitors in CLL. A
variety of other mutations that have been described, primarily in the kinase domain. I'll note that the resistance mechanisms in mantle
cell ymphoma are less well understood, currently.

So, a little bit more about pirtobrutinib. This is a highly selective, noncovalent or reversible BTK inhibitor. As | mentioned before, it's
highly selective for BTK. The plasma exposures of pirtobrutinib have exceeded the ICgj for BTK inhibition throughout the dosing interval,
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and that's with daily dosing at 200 mg. Pirtobrutinib actually acts to stabilize or maintain BTK in a closed or inactive confirmation,
allowing it to potentially overcome the C481 mutations. So, from a biochemical standpoint, pirtobrutinib can inhibit the wild-type and
C481-mutant BTK at equal low nanomolar potency. The steady state plasma exposure corresponds to about 96% BTK target inhibition
with a half-life of about 20 hours.

So, these are some of the unique features of pirtobrutinib, which allow it to be active even in the presence of resistance mutations to
covalent inhibitors. Ibrutinib requires the C481 to covalently bind to BTK. Pirtobrutinib can inhibit BTK regardless of what's there at C481,
it does not require this domain binding in order to inhibit the enzyme.

So, here's an overview of all five of the BTK inhibitors we've been discussing. So, the three covalent inhibitors, and then the two
noncovalent inhibitors. They've been roughly, kind of, termed in terms of first generation with ibrutinib, second generation with
acalabrutinib and zanubrutinib, and now third generation with pirtobrutinib and nemtabrutinib. The approvals of these drugs across
different indications with ibrutinib going back all the way to 2014 with the initial indications in CLL/SLL, Waldenstréom’s, and eventually,
chronic graft versus host disease. Acalabrutinib, with indications in CLL and mantle cell ymphoma. And zanubrutinib, the most recent of
the covalent inhibitors, with indications in CLL/SLL, mantle cell, Waldenstrom’s, and relapsed/refractory marginal cell lymphoma. With
pirtobrutinib the indications are much more recent. So, 2023 is the most recent, of these BTK inhibitors. An initial approval in
relapsed/refractory mantle cell, and more recently, in terms of relapsed/refractory CLL. Nemtabrutinib is not yet approved but is
currently in clinical trials. The dosing dose differ between these different drugs, and, in general, these drugs are given either once daily
or twice daily, depending on their pharmacokinetic profiles.

So, overall, in terms of my perspectives, very helpful to have all these different choices for BTK inhibitors that we can use in clinical
practice, but | can see how it could also be a bit overwhelming, if you're seeing patients with many different types of cancer, to keep
track of all these different BTK inhibitors. There are pros and cons to each. | would say probably most helpful to consider the class of
covalent inhibitors, kind of separately from the noncovalent inhibitors. And as we'll see in the next section, there's clearly differences
between these BTK inhibitors, and so, | think once you see some of the nuanced data, hopefully you'll understand a little bit more about
how to implement these BTK inhibitors into your practice, and really to individualize them for your particular patients.

But let's dive a little bit more deeply now into the clinical efficacy and safety profiles of BTK inhibitors. First, in the early studies of
ibrutinib, the most common reasons for discontinuation initially were other events including infection and atrial fibrillation and other
adverse events. But as patients stayed on ibrutinib for longer, we see that disease progression and Richter’s transformation can arise.
And so, when we look in the frontline setting by 5 years, about 40% of patients will have discontinued ibrutinib. On the right, you can
see the different acquired resistance mutations in patients progressing on ibrutinib, and the most common reason would be BTK
mutations. But there's also mutations that can occur downstream of BTK in PLC gamma, which can provide further resistance to this
therapy. In the relapsed/refractory setting, the discontinuation rates are even higher, closer to 54% of patients by 5 years. And again, the
dominant reason for progression is the BTK C481 mutations.

So, from the real-world setting, there are also some data to help us understand the outcomes for patients who progress after covalent
BTK inhibitors. This really has become a growing unmet need in CLL or SLL. And we see that patients, who discontinue often have, a
short progression-free survival, regardless of line of therapy from which they progressed. So, we also have a growing number of patients
who have discontinued after both the covalent BTK inhibitors and venetoclax. And the outcomes for those patients are particularly poor,
so-called double-refractory patients.

This is a study from the group in Australia looking over the past decade or so at their patients treated with venetoclax, or covalent BTK
inhibitor. Forty-two of them were exposed to both drugs, and 18 patients were considered truly double-refractory to both mechanisms.
So, for the whole cohort of these patients, the median overall survival was only just over 5 months and there was no difference between
whether patients progressed with CLL or Richter’s transformation. It didn't matter whether patients had gone from a BTK inhibitor to
venetoclax or vice versa. In both scenarios the survival subsequently was quite short.

So, this is really where pirtobrutinib has made the biggest difference from the Phase 1/2 BRUIN study. We can see the 317 patients with
CLL and SLL, and of those, about 282 had prior treatment with a covalent BTK inhibitor.

In the updated data set that was presented at the ASH meeting in 2023, the waterfall plot for lymph node decrease was quite
impressive. So, most patients had a significant reduction in their lymphadenopathy, and the overall response rate was 82% for single-
agent pirtobrutinib in this relapsed setting.

The durability was particularly good for patients who had not previously had a BCL2 inhibitor, so-called BCL2i-naive, where the median
PFS was just under 2 years. In BCL2i-experienced patients, it was a bit shorter of a PFS at about 16 months. And the median PFS for
the entire study population was about 19 months.
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One of the interesting aspects of this BRUIN study is that they were able to track the resistance mutations in real time in these patients

on the study. And one of the things that was predicted with pirtobrutinib, and now has borne out in terms of the data, is that from baseline
to time of progressive disease, a decrease in the fraction of mutations in the BTK C481. So, this is what we would have predicted

because we know that pirtobrutinib is active in the setting of that mutation. However, comparing baseline to time of progression on

pirtobrutinib, we see rising of the T474 and L528W mutations. So, these are actually mutations that seem to confer resistance to
pirtobrutinib and are now posing a new challenge that we must face in terms of figuring out ways to overcome that.

So, with regard to pirtobrutinib’s approval in CLL and SLL, this is pretty recent, just December of 2023. The label is for patients who
have had at least 2 prior lines of therapy, including a covalent BTK inhibitor and a BCL2 inhibitor. And again, this was based largely on
the BRUIN trial that we just reviewed, where the updated data suggested close to 82% of patients responding with a median of about a
year and a half or a little bit longer in terms of progression-free survival.

So, pirtobrutinib is not the only noncovalent BTK inhibitor being explored in CLL and SLL. The other is nemtabrutinib. And this was
explored in the BELLWAVE-001 trial, which really did demonstrate robust and durable clinical responses in patients with
relapsed/refractory CLL. With about 57 patients treated at the recommended Phase 2 dose of 65 milligrams, the overall response rate is
in the range of about 53%, including in patients who had, mutation in C481S, as well as patients who did not.

The progression-free survival for nemtabrutinib in these different cohorts. Cohort A is patients who had a covalent, BTK inhibitor and
who have a C481S resistance mutation. Cohort B, these patients did not have a resistance mutation. The PFS looks similar between
these two groups. With the median PFS actually not reached yet at the time of this evaluation.

So, there's a number of ongoing Phase 3 ftrials with these noncovalent BTK inhibitors in CLL. Several with pirtobrutinib, including
relapsed/refractory studies, where pirtobrutinib is being compared to a PI3-kinase inhibitor, idelalisib, with rituximab or bendamustine
and rituximab, a separate study where pirtobrutinib was being combined with venetoclax and rituximab and being compared to
venetoclax and rituximab alone. Then, frontline studies of pirtobrutinib versus bendamustine and rituximab and pirtobrutinib versus
ibrutinib. With nemtabrutinib, there's also a frontline study comparing to chemoimmunotherapy, and then there's a relapsed/refractory
study of nemtabrutinib with venetoclax compared to rituximab with venetoclax.

So, as | mentioned before, covalent BTK inhibitor resistance is common, but also not very well understood in mantle cell ymphoma. The
majority of patients with mantle cell lymphoma will progress on their covalent BTK inhibitor, and usually within a much shorter time-frame
than what we were just describing for patients with CLL. On the right, you can see that time-frame reflected, in terms of a short overall
survival for all patients who progress after BTK inhibitors, and particularly in mantle cell, | think the options are much more limited for
these patients as compared to CLL. We do have the noncovalent BTK inhibitor, pirtobrutinib, that we'll see data for. Also, CAR T-cells or
clinical trials.

So, these are some real-world data in mantle cell lymphoma suggesting, again, that outcomes are poor after progression on covalent
BTK inhibitor. Patients who received additional therapy did do better. The median survival there was closer to a year, whereas patients
who were not able to even receive additional therapy had a very short survival of just 0.4 months. Overall, in the post-pirtobrutinib
setting, the survival in this real-world series was just 1.4 months, and patients who were able to move on to R-BAC chemotherapy did
have a longer survival. But again, this is retrospective real-world data. So, it's more likely that the fitter patients were able to get
chemoimmunotherapy, and so that, | think, is one of the confounding aspects of this analysis.

So, in mantle cell ymphoma, | would say, although the BTK inhibitors are a step forward, we certainly need more options in later lines of
care. Some more retrospective claims data from the US from 2015 to 2021 shows in these, about, 700 patients or so that the majority of
mantle cell patients actually did not receive any treatment in the third-line setting, and that's often because they were so sick. After
second-line setting, many of these patients moved on to hospice, for example. Where in the frontline setting majority patients are getting
bendamustine-based chemotherapy. In the second-line setting, small-molecule agents like BTK inhibitors become more commonly
used. And then patients not getting any additional therapy. So, it really does speak to the need for better therapies in the later lines of
therapy for mantle cell lymphoma.

So, the BRUIN study of pirtobrutinib also included a cohort of 166 patients with relapsed/refractory mantle cell lymphoma, and we'll
review those data now.

The waterfall plot looking at lymph node decrease with the different colors here representing patients who discontinued their prior BTK
inhibitor due to progressive disease, versus patients who discontinued the prior BTK inhibitor due to toxicity. And regardless of reason
for discontinuation, the majority of patients did have a decrease in lymph node size, and the overall response rate was close to 50% in
this very difficult-to-treat population.
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Here, you can see in these forest plots the different factors that may have influenced overall response rate in mantle cell lymphoma.
Whether looking at various genetic subgroups, clinical characteristics, or histology, in general, there wasn't one particular group that
benefited more than another. Really pirtobrutinib was quite active across all the different groups. The one factor | think that did seem to
have significance, patients who had previously discontinued a BTK inhibitor due to toxicity, seemed to have an even higher overall
response rate at close to 90% compared to those patients who had progressed on their prior covalent BTK inhibitor, where the response
rate was more in the range of 43%.

With regard to durability, if patients do respond, these responses can be durable. And so, you see the duration of response median is
about 21.6 months. However, many patients don't respond and as such, the median progression-free survival is a relatively short 5.6
months. That being said, | think the overall survival is promising with a median of about 2 years. It suggests that patients who do
respond probably can be bridged to other types of therapy, for example, cellular therapies like CAR T-cells or even allogeneic
transplantation.

There was a smaller group of patients in the BRUIN study with mantle cell lymphoma who were covalent BTK inhibitor-naive. And you
can see the results look much better for this group. The overall response rate is about 86%, including 43% complete remissions, and
duration of response, progression-free survival, and overall survival are all quite high, suggesting that this is a drug that could be
potentially moved up into an earlier line of therapy, maybe even before covalent BTK inhibitors, in mantle cell ymphoma.

So, the original approval for pirtobrutinib was in mantle cell lymphoma back in January of 2023. This is, a label that's an accelerated
approval for relapsed or refractory mantle cell after at least 2 lines of systemic therapy, including a BTK inhibitor.

So, with regard to ongoing Phase 3 trials with the noncovalent BTK inhibitors in mantle cell, right now, it's mainly this one trial, which is
the BRUIN MCL-321 trial. This is pirtobrutinib versus investigator's choice of other covalent BTK inhibitor, and it could be ibrutinib,
acalabrutinib, or zanubrutinib. And this is looking primarily at a previously treated population, but does also include BTK inhibitor-naive
patients.

So, kind of summarizing my perspectives from that section, | would say that it's definitely been a major advance to have pirtobrutinib
approved now for CLL and mantle cell lymphoma. Certainly, something I'm using commonly in my own clinical practice. The data right
now for using pirtobrutinib in early lines of therapy is pretty sparse, so | certainly am not using pirtobrutinib as a frontline treatment in
either of these diseases. | would use it in patients who have progressed on a covalent BTK inhibitor. | think an interesting question is
whether to use pirtobrutinib or venetoclax in that post covalent BTK inhibitor population. Technically, pirtobrutinib is only approved in
CLL, for example, in the double-exposed population. So, if you want to follow the FDA label, you give covalent BTK inhibitor and then
venetoclax, and then pirtobrutinib. But that being said, actually, in the NCCN guidelines now, pirtobrutinib does appear as an option for
second-line therapy. And there is also some appeal for patients, maybe, who like the idea of being on a continuous treatment and have
tolerated it well. If they start to progress on their covalent BTK inhibitor, rather than switching to venetoclax, to switch to a different BTK
inhibitor with pirtobrutinib, and potentially extend that response for longer.

All right. So, let's talk now in a little more detail about management strategies for adverse events on BTK inhibitors. When we see these

kinome plots, really one of the things that comes to mind is whether the off-target effects may be related to some of the different toxicities
that are observed. In theory, because ibrutinib has a number of different off-target effects, we would say that it is more likely to have

effects on, other kinases that could lead to different toxicities, compared to the more selective agents, where if we're only targeting BTK
and not targeting other kinases as much, maybe we'll see less toxicities. And so, some of these theoretical risks, which we've seen now,

bear out in practice include, targeting TEC kinase, which we think is related to the leading risks of BTK inhibitors, as well as possibly the
cardiovascular toxicities we observe. One of the off-target effects of ibrutinib is actually to target EGFR. We think this may be related to
the increased incidence of rash, diarrhea, and arthralgia that we see with this drug.

So, in the BRUIN trial, they looked in detail at the safety profile of pirtobrutinib in CLL patients, and these were the patients, again, who
had received prior covalent BTK inhibitors, and then came on this study of pirtobrutinib. In general, this drug is very well-tolerated. Very
few grade 3 or higher events, just some neutropenia in about 15% of patients, primarily, and some infections, but the rates of other
issues that we see with BTK inhibitors, like bleeding risks, AFib/flutter, hypertension, are quite low with pirtobrutinib. And this was with a
reasonable amount of time on therapy. Median time on treatment here was about 18 months, and so overall the safety profile looks quite
favorable for this drug.

Similarly, in mantle cell lymphoma, we again see very low rates of treatment-related grade 3 or higher AEs. You do see some lower-
grade diarrhea in about 13% of patients. You see infections and bruising in about 11% of patients. Median time on treatment here was a
lot shorter in the mantle cell cohort, about 5 1/2 months, but that's mostly because patients were discontinuing due to disease
progression rather than discontinuing due to AEs.
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So, kind of summarizing the adverse events for pirtobrutinib, certainly in any of these B cell malignancies like CLL or mantle cell
lymphoma, we worry about infections. We have to monitor closely for these and consider prophylaxis, including vaccinations and
antimicrobial prophylaxis, for patients that increase risk. Hemorrhage is not common with pirtobrutinib, but minor bleeding issues like
bruising can be seen. We do sometimes see cytopenias that require us to more closely monitor the CBC and occasionally provide
growth factor support. We have not commonly seen cardiac arrhythmias on pirtobrutinib, but given that it is a BTK inhibitor it is
something that we watch for. Our patients, particularly with CLL are at a higher risk of secondary primary malignancies. So, we need to
be mindful of that, particularly sun protection is important in these patients. There is some potential for embryo fetal toxicity, so certainly
patients need to be on effective contraception if they're using these drugs. And then you see in terms of the most common adverse
reactions, fatigue, very common in this population, musculoskeletal pain, diarrhea, COVID infections, bruising and cough. In terms of
grade 3 or 4 lab abnormalities, the most common is actually probably neutropenia, but you can see thrombocytopenia or anemia.

With nemtabrutinib, the safety profile, this is in 112 patients treated at the recommended phase 2 dose of 65 milligrams daily. Certainly
any treatment related AE's or common, but grade 3 or higher events are less common. Neutropenia being the most common one again
seen in terms of grade 3 or higher toxicities in about 19% of patients. One of the unique toxicities seen with nemtabrutinib is dysgeusia,
which can occur in a little over 20% of patients. This does tend to be mild and transient, fortunately. And then again, you do see some of
the other issues around hypertension and diarrhea that we see with other BTK inhibitors.

So, what are some tips and tricks in terms of managing BTK inhibitor toxicities? You know, mostly kind of common things that you'd
expect with rash, they do tend to be responsive to topical steroids and oral antihistamine. We do also see hair and nail changes
sometimes on BTK inhibitors and particularly those nail changes can be helped by biotin supplementation or application of nail oil. We
manage diarrhea, symptomatically, sometimes even altering the dosing of the timing of dosing, doing it at bedtime instead of in the
morning, for example, can be helpful. Similarly, with nausea, we can adjust the dosing timing that can sometimes be helpful. Arthralgias
and myalgias are common with BTK inhibitors. | find that when my patients are regularly exercising, that can actually be helpful there.
Some selective NSAID use is OK, but we try to avoid more frequent NSAID use and there are some alternative supplements and
treatments that various patients have found to be helpful. Headache is not that common with BTK inhibitors, with the exception of
acalabrutinib where it is seen a little bit more commonly when patients are first starting the drug. | do recommend patients increase their
caffeine intake and use acetaminophen. And that usually takes care of it. And that headache usually goes away within a couple of weeks
of starting acalabrutinib. For infection, there's no standard recommendation in terms of routine screening or prophylaxis. There is a lot
of variation across different institutions in terms of what to do here. Certainly, we monitor patients closely for infection. We need to stay
aware of drug, drug interactions if we need to use particular antimicrobials, especially antifungal agents. And generally, my practice is
for patients who develop a severe infection when they're on BTK inhibitors, | will usually hold the BTK inhibitor until the infection is
clearly resolving.

So, additional thoughts here. | think that interprofessional collaboration is really one of the keys to optimize safety. We really want to
leverage the expertise of our whole team. So, if we work with AP's, nurses and pharmacists, they all have different expertise that can be
complementary to our own as the MD's and so utilizing all those folks to help manage the toxicities can be quite helpful. It's often also
helpful if there's management protocols. We've also done this in our practice. We've developed toxicity management pathways and
algorithms with BTK inhibitors. You can do this within your own group or there's online resources to help with. And as we think about
utilizing these treatments in CLL and mantle cell lymphoma, incorporating patient goals and preferences really is also crucial. We don't
have that much data in terms of patient reported outcomes or quality of life in these trials. So, | think in general, the individualized
discussion is one of the keys often there's certain logistical considerations of starting these different treatments. We want to think about
specific comorbidities of particular patients. And these all factor into our recommendations about which BTK inhibitor to use and which
kind of order of covalent, noncovalent, and other therapies that we have available.

So, from this final section here, | think that, again, we're so fortunate to have all these different options with BTK inhibitors. It can be a bit
overwhelming. | encourage you to really think about using, one or two of these BTK inhibitors more consistently, whichever one you
choose. We're using less ibrutinib these days because of some of the head-to-head data showing an improved safety profile of
acalabrutinib and zanubrutinib compared to ibrutinib. So, | think covalent BTK inhibitors, either of those two would be my preferred
treatment to start with. In the noncovalent space, because nemtabrutinib is not approved at this point really pirtobrutinib is the main
option and so | think getting some comfort with pirtobrutinib would be helpful as well. If you have patients who are eligible candidates for
it. And | think once you have more comfort with these different BTK inhibitors, you'll be able to really think about how to optimize therapy
for particular patients, how to do different dose adjustments if needed. And how to sequence these therapies with the other very
effective therapies we have available for our patients with CLL.

So, in terms of the key takeaways here, | would say that the noncovalent BTK inhibitors may provide benefit for patients with
progression on covalent BTK inhibitors. In general, the safety profiles for these drugs are good, but we do need to be mindful of the
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common toxicities and manage them as needed. As we're helping patients to decide on which therapies to embark on, we do want to
consider what their specific comorbidities are as well as what their disease status is. That will help us to optimize the therapy for
patients. Often patients have particular expectations or preferences around which therapies they choose, and so we want to take that
into account. And although we have a lot of new data in this area, there's still many questions that are unanswered and so | would
encourage you if you have patients who are interested in clinical trials, to actively encourage them to participate in these trials. | think
the trials really are the way that we'll be able to further improve outcomes for patients in the future.

Thank you very much for your attention. And with that, we will conclude today's activity. | really want to thank you for participating in this
activit

Announcer:
You have been listening to CME on ReachMD. This activity is provided by AXIS Medical Education.

To receive your free CME credit, or to download this activity, go to ReachMD.com/CME. Thank you for listening.
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