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Dr. Flowers: Good afternoon, everyone, and welcome. Thank
you for joining us for this symposium focusing on transitioning
chemoimmunotherapy to more targeted approaches in mantle
cell lymphoma.

I'm Dr. Christopher Flowers. I'm Professor and Chair in the
Department of Lymphoma/Myeloma and Interim Division Head
for Cancer Medicine at the University of Texas, MD Anderson.
And I'm joined by my colleague Jia Ruan, who's a Professor in
Medicine in the Lymphoma Program at the Weill Cornell Medical Center.
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Mantle Cell Lymphoma
• 5% to 10% of patients with non-Hodgkin lymphoma
• Male predominance (56%)
• Median age 68 years
• Typically presents with advanced-stage disease
• Most patients have nodal disease

• Some have a leukemic (blood and bone marrow) phase (30%)
• Extranodal disease in the GI tract is common, ~80% (polyps)

• Variable clinical course

• Indolent disease
• Moderately aggressive disease (most cases)
• Very aggressive blastoid disease

Mantle Cell Lymphoma
Mantle cell lymphoma overall is a rare subtype of non-Hodgkin
lymphomas. It represents about 5 to approximately 10% of
patients who are seen across the United States with nonHodgkin lymphoma, and the same is true in other Western
countries.

It has a slight male predominance, and patients typically present
in the late years of the sixth decade with an average age
between the late 60s and early 70s. It typically presents with advanced stage disease with most patient
having state III or stage IV disease at diagnosis with both nodal disease and sometimes extra nodal
manifestations like leukemic presentation. And it's very common to find manifestations of the disease in the
GI tract. In fact, if you do endoscopies to look for that, approximately 80% of patients will have mantle cell
lymphoma found there if you do blind biopsies. And can have a variable clinical course with patients
having a presentation that can be quite indolent and can involve approaches like observation alone to very
aggressive. And you'll hear about some of those aggressive variant courses in the discussion that Dr. Ruan
will go through.
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MCL Diagnosis
And so, when we think about the diagnosis of mantle cell
• Nuclear cyclin D1 staining on tissue – generally sensitive/
specific
lymphoma, these show some of the key diagnostic
• Tissue FISH t(11;14) translocation (key feature of MCL) – can be used
in difficult cases
characteristics that are needed. The first is nuclear staining for
• Lymph node biopsy is not mandatory
• Usually, can diagnose from blood or marrow
cyclin D1 on a tissue specimen. Also, looking by FISH testing
• Note: IHC for cyclin D1 can fail in marrow (technical reasons)
• Typical immunophenotype by flow cytometry
for the translocation 11:14 which is a key feature of mantle cell
• CD20-pos, CD5-pos, CD23-neg, FMC7-pos
lymphoma that can help to distinguish it in difficult cases. And
utilizing data or samples from bone marrow or blood that can
be used for diagnostic criteria, even in some cases when lymph
nodes are either not necessary or not available to be identified.
MCL Diagnosis

t, translocation; FISH, florescence in situ hybridization; IHC, immunohistochemistry; CD, cluster of differentiation
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Shown at the bottom is the typical immunophenotype by flow cytometry, which could also be found
sometimes on immunohistochemical stains where this is a CD5-positive, CD20-positive, CD23-negative,
FMC7-positive lymphoma.
So, with that background, I will turn it over to Dr. Ruan who'll talk about some prognostic tools and ways to
plan individualized therapy for patients with mantle cell lymphoma.
Using Prognostic
Tools to Plan
Treatment for
Individuals with
MCL and Targetable
Mutations
Dr. Ruan

Dr. Ruan: Thank you, Chris. Hi everybody. I'm so happy to be
here and thank you for the invitation for this discussion today.

I'd like to review the prognostic tools that we use in clinic to guide
us to plan for individualized treatment for patients with a mantle
cell lymphoma.
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Predictive and Prognostic Markers
So, to start off, mantle cell lymphoma does have its heterogeneity.
• Non-nodal MCL (typically indolent – delay chemotherapy)
• SOX11-negative
• LDH, ECOG, MIPI
I think we learned that from gene expression array studies and
• Leukemic
• Splenomegaly
• Genomic stability
more recently the Nano String expression panel. There's an entity
• Classic MCL (needs treatment)
• LDH, ECOG, MIPI
called non-nodal mantle cell lymphoma which tends to be more
• Lymph node involvement
• Extranodal
• IGHV-unmutated
indolent. I would say maybe about 30% of mantle cell lymphoma
• Genomic instability
that we see in clinic.
And they're characterized by SOX11. Generally negative by
IHC. They tend to have lowish LDH and a good ECOG status
because patients tend to be not very symptomatic. MIPI score can be low. We'll come back to that. And
like Dr. Flowers said patients could have leukemic presentations and they have splenomegaly but not very
much nodal presentations. I would say that behind all of this perhaps is its biology in terms of relative
genomic stability.
Predictive and Prognostic Markers

SOX11, sex-determining region Y-box transcription factor 11; LDH, lactate dehydrogenase; ECOG, Eastern Cooperative Oncology Group; MIPI, Mantle Cell Lymphoma
International Prognostic Index; IGHV, immunoglobulin heavy chain variable
Clot G, et al. Blood. 2018;132:413-422.
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And that's to be contrasted with a classic form of mantle cell lymphoma, which we see for the majority in our
clinic. They tend to be needing treatment more, relatively sooner compared with those with non-nodal
mantle cell lymphoma. We could be impressed with their clinical presentation with elevated LDH. They
tend to be symptomatic which affect their ECOG score and MIPI score can certainly be elevated as well.
They could have extra nodal presentations, but I want to emphasize that lymph nodes tend to be more
predominant for the classical mantle cell lymphoma. And one more thing, the IGVH status tend to be
unmutated, which is probably behind its more accelerated growth pace. So molecular biology wise,
mutations contribute to genomic instability that's behind nodal mantle cell lymphoma and account for its more
accelerated pace and, therefore, the need for consideration of treatment.
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MIPI Score
Overall survival according to MIPI

MIPI score
PS = [0.03535 × age (years)]
+ 0.6978 (if ECOG > 1)
+ [1.367 × log10(LDH/ULN)]
+ [0.9393 × log10(WBC count)]
LR: low risk, PS < 5.7
IR: intermediate risk, 5.7 ≤ PS < 6.2
HR: high risk, PS ≥ 6.2

LDH, lactate dehydrogenase; PS, prognostic score; ULN, upper limit of normal;
WBC, white blood cell
Hoster E, et al. Blood. 2008;111:558-565.

MIPI Score
Very quickly, in terms of very classic prognostic score, the MIPI
score, which is very familiar to you, utilizes four clinical
parameters that are easily obtainable in our clinical practice.
They include age, ECOG status, and LDH for chemistry value,
and WBC count. And we know that there are three risk factor
groups – the low risk, intermediate risk, and high risk.
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I do want to comment on that because of age involvement in the
MIPI score it's a continuous variable. Sometimes for elderly patients perhaps it is overly weighted on the
MIPI. And likewise for younger patients even if you see someone with relatively low MIPI or intermediate risk
MIPI, have to think about what's the biology behind it and is this underweighted in terms of their risk
Simplified MIPI Calculations
• 4 prognostic factors for survival (age, PS, LDH, leukocyte counts)
• Risk groups are well separated
• Low: 0-3 points; Intermediate: 4-5 points; High: 6-11 points

• Ki-67 proliferative index (30% cutoff)
• MIPI and Ki-67 combined (MIPI-C)

• Blastoid/pleomorphic subtypes (requires expert hematopathology)
Points
0

Age, Yr
<50

ECOG PS
0-1

LDH, x ULN
<0.67

WBC, 109/L
<6.700

1

50-59

--

0.68-0.99

6.700 to 9.999

2
3

60-69
≥70

2-4
--

1.000-1.49
≥1.5000

1.000 to 14.999
≥15.000

1. Delfau-Larue MH, et al. Blood. 2015;126:604-611. 2. Eskelund CW, et al. Blood. 2017;130:1903-1910.
3. Hoster E, et al. J Clin Oncol. 2016;34:1386-1394. 4. Vose JM. Am J Hematol. 2017;92:806-813.
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Simplified MIPI Calculations
To make it easier, there's a simplified MIPI score calculation and
you have the points accordingly listed here. And to add more
biological aspect to our risk prognostification, we sometimes use
Ki-67, which is a clinical parameter for the growth signature that
characterize mantle cell lymphoma. We can add Ki-67 to our
MIPI in MIPI-B and, more recently, there's a MIPI-C score, which
has a dichotomy of Ki-67 of 30% cutoff.

MIPI-C
And as shown here, what this MIPI-C score is really just to
streamline the extreme spectrum for the MIPI particularly in the
high MIPI category to differentiate between Ki-67 30% or
below. For those over 30% for Ki-67, the MIPI-C really
delineates a group of patients with high risk more concretely
than the regular MIPI score. And likewise on the lower ending
spectrum, it really filters out for patients with very low risk if you
consider the Ki-67 percentage 30% as a cutoff. So just another
way of looking at the prognostic score specifically for mantle cell lymphoma take into consideration the Ki67 where it stands.
MIPI-C

MIPI-C
lowintermediate

MIPI-C
low

Ki67
<30%

Ki67
≥30%

MIPI-C
low

Ki67
<30%

MIPI-C
lowintermediate

Ki67
≥30%

MIPI-C
highintermediate

Ki67
<30%

MIPI-C
highintermediate

Ki67
≥30%

MIPI-C
high

Dreyling M, et al. Haematologica. 2016;101:104-114.
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Features Associated with Aggressive Disease
and Poor Prognosis
• Genes
• Drivers in MCL: TP53 mutations (TP53 deletions might potentially
impact to a lesser degree), ATM, truncated cyclin D1
• Other important mutations: NOTCH1/2
• Others: MYC (overexpression and/or rearrangement), KMT2D, CDKN2A,
BIRC3, TLR2, WHSC1, MLL2, MEF2B

• Complex karyotype
• Blastoid variant
• Ki-67 > 50%
Bea S, et al. PNAS. 2013;110:18250-18255.

Copyright 2022 © Medical Learning Institute, Inc.

Features Associated with Aggressive Disease and Poor
Prognosis
So, what are the parameters or biomarkers that we look at to
help us understand is this an underlying aggressive disease and,
therefore poor prognosis, and how do we intervene in terms of
therapy?
So, there is a genetic aspect to that. There are driver genes in
mantle cell lymphoma, most importantly the TP53 mutation.
TP53 is very important, as you know, in many categories of
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hematological malignancy. In mantle cell lymphoma in particular, mutations weigh more than mere deletion.
There are other genes which are quite preponderant in mantle cell lymphoma, including ATM, NOTCH1/2,
and others as listed, some of which have to do with pathways that are important such as NF-kappa B. But I
want to say that, for our clinical operational standpoint, we really pay a lot of attention to TP53 aberrancies
here.
The other thing that we look at is complex karyotype, so it really reflects the underlying genomic stability
versus instability. So, when you have very complex karyotype, it signals that there's a lot of instability going
on, that you really have to be watching things carefully.
Blastoid variant is just the manifestation of instability with heightened growth rate and the cell looks very
aggressive. And like we said before, Ki-67 with 30% we commonly use in clinic. And if you see
somebody who's over 50, I think it's a warning sign that this is really a very high-risk condition that we're
dealing with.
MCL35
• Research-grade NanoString-based RNA expression-based
proliferation assay
• Formalin-fixed paraffin-embedded tumor tissue samples

• 35 genes
• 17 – proliferation; 18 – housekeeping

• Risk profiles
• High-risk: median OS of 1.1 years
• Standard-risk: median OS of 2.6 years
• Low-risk: median OS of 8.6 years
Scott DW, et al. J Clin Oncol. 2017;35:1668-1677.
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Next-Generation Sequencing
• In MCL, NGS is commonly used in the clinic for

• Biomarkers of poor prognosis: TP53, CDNK2A deletion, ATM, NOTCH1/2,
NSD2
• Biomarkers with theranostic/predictive interest: TP53, BTK, PLCG2, BURC3,
SMARCA4, and MAP3K14

• TP53 aberrations have a strong predictive value in MCL

• Resistance to current front-line therapies
• Inferior response rates to ibrutinib
• Monitoring for the expansion of TP53 mutated clones by NGS in leukemic
MCL may serve as a surrogate for disease progression
• TP53 sequencing by NGS recommended at diagnosis or before initiating
treatment (especially with upfront transplant)

MCL35
We now do sequencing. It's next-generation sequencing. The
ideal form is expression-based sequencing, the MCL35-gene
panel, but it really is only available at selected research
institutions.
So, for our general practice, we actually resort to DNA-based
next-generation sequencing. And the importance of that is that it
can also differentiate the risk group based on the sequencing
signature.
Next Generation Sequencing
And as listed here, those sequencing panels easily can provide
information on the TP53, aberrancy status, and CDKN2A, ATM,
and other genes that are important for mantle cell lymphoma.

It's important to know the TP53 status because in those cases,
we tend to observe resistance to current frontline therapy.
Usually, it's chemoimmunotherapy based. And even for
biological agents, they could respond, but the durability and the
quality of response could be inferior compared with less high-risk cases. And we also would like to see the
evolution of clones. and if there is some appearance of TP53 later on in the course of therapy, so on and,
and so forth. So, we try to recommend screening for sequencing for TP53 and other type of genetic
mutations.
• TP53+ à consider enrollment in clinical trial

Heimann P, et al. Curr Opin Oncol. 2020;32:391-397.
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Treatment Strategy
And as you can see here, we not only have the MIPI score, we
have a modified MIPI-C risk which takes into consideration Ki67. We also now have the availability of mutation screening.
And for those patients with very low risk from both MIPI score,
MIPI-C, and absence of those high-risk genomic mutations, we
could certainly watch and wait for a little bit. However, for a
patient with standard risk, without high-risk genomic mutations,
we consider their age, performance status, and applicability of
high-dose cytarabine in terms of their chemoimmunotherapy options and intensification with high-dose
therapy and stem cell transplant for consolidation.
Treatment Strategy
SOX11 negative
without adverse
mutations

SOX11 negative
without adverse
mutations

Mutational screening
MIPI-c risk

high
intermediate

high

HD AraC +
anthracycline
+ biologic agent

low
intermediate

HD AraC +
biologic agent

HD AraC +

MRD+

MRD–

ASCT

low

Conventional treatment
(low tumor load:
watch & wait)

ASCT

MRD+
Consolidation maintenance

MRD–
observation

Dreyling M, et al. Haematologica. 2016;101:104-114.
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John, 56 years
• Complaints

• Abdominal bloating, early satiety, decreased appetite
• Easily fatigued

• Examination

• Lymphadenopathy (1-2 cm nodes in neck and axilla)
• Splenomegaly (5 cm below left costal margin)

• CT scan

Case Study 1: John, 56 Years
So, we move onto a case. This is a patient 56-year-old. It's a
fairly common age group that we see in our clinic, and he
comes in with abdominal discomfort, bloating, early satiety,
decreased appetite and is quite easily fatigued.

• Diffuse lymphadenopathy above and below diaphragm
• Splenomegaly

On examination there’s palpable lymphadenopathies. Nothing
bulky per se, but it’s uncomfortable and noticeable. There's
splenomegaly and CT scan confirms our suspicion that there's
lymph nodes fairly diffusely involved above and beyond the
diaphragm.

Case Study 1
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• Excisional LN Biopsy
• Mantle cell lymphoma
• Tumor cells CD19+; CD20+; CD5+; CD23-; cyclin D1+

• Elevated LDH and B2 macroglobulin levels
• What other tests would you ask for to be
able to determine John’s risk level and
decide on a treatment plan?

Case Study 1 continued
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Lymph nodes biopsy was performed, and it came back with a
fairly typical immunophenotypic panels at CD19, CD20, CD5positive, cyclin D1 positive by IHC. There's elevated LDH, all of
which contribute to our clinical impression and MIPI score as
well.

So, what other tests would you would like to see before determining the risk levels and advise on a treatment
plan?
Assessment
When considering the addition of a biologic agent in the
front-line setting, which of the following features would
most impact your decision?
A. SOX11-negative status
B. Ki-67 >30%
C. High-risk MIPI classification
D. TP53 mutation/deletion

Assessment
Dr. Flowers: Jia, how do you think through the challenges that
a patient like that presents in terms of the strategies that you think
about for
the workup?

Dr. Ruan: I think it's fairly typical. It's a male patient, less than
60 and physically fit, so our standard options would be
chemoimmunotherapy. Before we consider further, we’d like to
make sure that he doesn't have exceedingly high risk, such as TP53 mutations.
Copyright 2022 © Medical Learning Institute, Inc.
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It is not to say that those patients are not chemoimmunotherapy candidates but really try to figure out are
there better options, such as novel agents that are specifically designed for those risk group where they
maybe have more efficacy and less side effects. Because of that, we want to look more in-depth at their
genomic composition.
And as you can see here we have options here. What are the consideration when you want to consider
addition of the biological agent in the frontline settings? We have SOX11 status, we have the Ki-67
evaluations, MIPI score as very classic sign, and TP53 mutations and deletion as options.
Wonderful. I'm very pleased with the response. We are looking for TP53 mutation.
Assessment
A 67-year-old patient with a confirmed t(11;14) translocation,
splenomegaly, slightly elevated lactate dehydrogenase levels,
Ki-67 of 30%, and TP53-negative is referred to you. What other
tests would you recommend before deciding whether to include
a biologic agent in the front-line regimen?
A. Flow cytometry to assess CD20, CD5, CD23, FMC7 status
B. MCL35 to determine mutational status of other genes
C. Computed tomography
D. Bone marrow studies

Assessment
Dr. Ruan: So now we have a 67-year-old patient. It's a
median age for mantle cell lymphoma. Very, very common to
be seen in our clinic and has a translocation typical for mantle
cell lymphoma, splenomegaly, and elevated Ki-67 30% and
TP53 negative status.

What other test would you recommend before deciding whether
to include biological agents in the frontline regimen? Well may
I comment that perhaps here TP53 negative was based on the IHC. It's commonly performed in the majority
of the pathology laboratories.
So here are the options, including flow cytometry, the ML35 panel that we kind of reviewed earlier which is
into sequencing step, and CT scan bone marrow biopsy. But what would you like to know?
Copyright 2022 © Medical Learning Institute, Inc.

I agree and by now the flow cytometry was performed. We agree that sequencing will be very important.
I just want to mention that for practical purposes, next-generation DNA sequencing might be the most
practical. MCL35 would be ideal if there is a facility to do so.
The burning question is how to optimize treatment. The first-line therapy is really important and there's a lot
of consideration, there's a lot of anxiety; and you're talking about not only understanding of the disease but
also patients' preferences. And everybody wants a good outcome, but they also want less of the side
effects. And I think we're into era in which there are lots of good options and the question is how to apply
them. And waiting for data to come out of a lot of important studies.
Integrating
Emerging Data and
Guidelines
Recommendations
for Front-line
Treatment; Benefits
and Risks of
Chemotherapy-free
Targeted Options
for Treatment
Outcomes
Dr. Ruan
Copyright 2022 © Medical Learning Institute, Inc.
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Current Treatment Landscape in MCL
Dr. Ruan: So, we move on to discuss current treatment
• First-line Treatment Options
• Less Aggressive Chemotherapy
• Aggressive Chemotherapy
landscape in mantle cell lymphoma for first-line therapy. This
• BR
• R-DHAP (cisplatin, carboplatin, or
oxaliplatin)
• VR-CAP
• R-CHOP/R-DHAP
• R-CHOP
should be very familiar to you. It is anchored on
• NORDIC (maxi-CHOP/R + HD cytarabine)
• Lenalidomide + R
• R-hyperCVAD (± ASCT)
• Maintenance
chemoimmunotherapy. It started with the intensity of treatment
• BR followed by R + HD cytarabine
• After R-CHOP: R maintenance until
PD
• Consolidation and Maintenance
and, therefore, age and physical fitness play important roles
• HDT + ASCT à R maintenance for 3 years
historically because we like to offer high intensity treatment for
those candidates. And they are rituximab combination with
high-dose cytarabine-based backbone, and this could be
followed with autologous stem cell transplant as consolidation. And we know that rituximab maintenance
adds to your survival outcome.
Current Treatment Landscape in MCL

ASCT, autologous stem cell transplant; BR, bendamustine/rituximab; HD, high-dose; HDT, high-dose therapy; PD, progressive disease; R, rituximab; R-CHOP, rituximab plus
cyclophosphamide/doxorubicin/vincristine/prednisone; R-DHAP, rituximab/dexamethasone/cytarabine/cisplatin; R-hyperCVAD, cyclophosphamide/vincristine
/doxorubicin/dexamethasone alternating with HD methotrexate and cytarabine, plus rituximab; VR-CAP, bortezomib/rituximab plus cyclophosphamide/doxorubicin/prednisone.

NCCN. B-cell lymphomas, Version 5.2021.
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For the majority of the patients who are not candidate for aggressive therapy, then less aggressive
chemoimmunotherapy backbone become very, very important. And I think that's widely used in our clinical
practice. It is represented by bendamustine-rituximab combination, the VR-CAP, which is a variant of CHOP
but replacing the vincristine with bortezomib, and then R-CHOP. It really refers to R-CHOP with a
maintenance with rituximab. And then you could also use a nonchemotherapy-based combination of
lenalidomide plus rituximab.
And maintenance is supported by evidence for after R-CHOP and also after autologous stem cell transplant.
So how can we approve based on those foundations?
Dr. Flowers: There are a lot of choices there on that slide, right. Maybe for those who don't see as many
mantle cell patients as you do on an everyday basis, how do you select from those options in your practice
and which ones do you use most commonly?
Dr. Ruan: That's a good question, and I have to say that conversation is always very individualized and
very different no matter how many times you talk about similar scenarios because the majority of the patients
are in the border age group where they could be a candidate for very intensive therapy, but they could also
be using a modest intensity backbone such as bendamustine.

I must say that the data coming out of Alliance and others to show that BR can really go to a high-quality
response measured by MRD. So, it is a formidable choice, and I think it's a great one because it caters to
pretty much everybody seen in our practice. We also have the advantage of having a very active clinical
research group, so we always have some clinical trials available with a lot of choices of novel agents, so
that's what we talk about. But they are patient wanting to have a very finite duration treatment and then be
done with it and not bothering with chronic therapy or maintenance. And to that, I say that, you know, high
intensity chemoimmunotherapy continues to have its place. But, again, it's not easy.
I want to also add that the discussion evolves also with patient, especially for those with a lot of watch-andwait options and their perspective and preference changes. And so that's a good thing. And we, we do
have options to offer to all of them.
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Phase III Trials of BTKi + BR: SHINE and ACE-LY-308
So, moving on to addition of novel agents to the
chemoimmunotherapy backbone. So, as you can see on this
slide, really it kind of lines up in terms of our knowledge and
available data. So, the earliest one that with a readout is the
SHINE study which just came out this year. SHINE study and in
parallel the acalabrutinib combination, the ECHO study, they're
very similarly designed, essentially looking at bendamustinerituximab as a backbone and comparing that to adding
additional BTK inhibitor, either ibrutinib in the SHINE design or acalabrutinib in the ECHO study. And those
patients were otherwise treated very standardly with BR, some with rituximab maintenance for a brief period,
and then continue on with either ibrutinib or acalabrutinib versus placebo. So, the question is: is this feasible
and can we observe a synergistic improvement in terms of outcome?
SHINE: Ibrutinib + BR in Untreated MCL
This is the SHINE data which was reported after seven years of
follow up which is remarkable. There's no difference in terms of
overall survival because the two curves essentially merge to each
other, but the left upper panel shows the progression-free survival
Conclusions
separated very early on and persisted over seven years and
hopefully beyond that. The triplet, ibrutinib plus BR, is more
favorable. Has improved progression-free survival compared
with BR. And so, we're talking about median progression-free
survival in the BR arm of four years, expected to be about seven years in the ibrutinib-BR arm.
SHINE: Ibrutinib + BR in Untreated MCL

Treatment with ibrutinib in combination with
bendamustine plus rituximab, followed by
rituximab maintenance therapy, prolonged
PFS among patients 65 years of age or older
with previously untreated MCL.

Used with permission. Wang ML, et al. NEJM. 2022;386:2482-2494.
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And toxicity panel on the right, overall, they're very comparable for the BTK inhibitor-specific AE category
like atrial fibrillations and others, maybe there's some increased toxicity. And it's important to review both
efficacy and side effects because the ongoing treatment certainly would continue to be exposed to those
side effects, so they potentially could be accumulative. It's always important to know, and then how that's
going to be evolving with ongoing follow up. So, it's very, very important data because that's really the first
one that we have that adding the novel therapy to immunochemotherapy backbone.
EA4181: BR + Cytarabine ± Acalabrutinib vs BR +
Acalabrutinib in Previously Untreated Older MCL
Multicenter, randomized, open-label phase II trial
Subsequent slides really just a preview of study results to come
and there's lot of them, and I think it's very, very exciting. So,
one of them is the ECOG EA4181 study where it’s not only BR
plus the BTK inhibitor, but this time to introduce onto the
§ Primary outcome: composite of CR rate (PET/CT) and PB MRD negativity rate
§ Secondary outcomes: PFS, ORR, OS, mobilization failure rate, safety
backbone of cytarabine, because cytarabine was very active in
mantle cell lymphoma and it can be combined with BR. So,
can this be added further with a BTK inhibitor?
And, and this study will attempt to address all of that with a three-arm design. As you can see here, the
lower arm is actually the comparator. And then the top arm is looking at bendamustine-rituximab and
adding the cytarabine. And the middle arm is the experimental arm where the acalabrutinib will be added
EA4181: BR + Cytarabine ± Acalabrutinib vs BR +
Acalabrutinib in Previously Untreated Older MCL
Stratified by MIPI score (high
vs intermediate vs low)

Adults with previously
untreated MCL;
aged 18-70 yr;
ECOG PS 0-2
(N = 369)

BR x 3 cycles → R + cytarabine x 3 cycles
BR x 3 cycles → R + cytarabine x 3 cycles
+ acalabrutinib

Until PD or
unacceptable
toxicity

BR + acalabrutinib x 6 cycles

CR, complete response; MRD, measurable residual disease; ORR, overall response rate; OS, overall survival; PB, peripheral
blood; PS, performance status.
NCT04115631
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as well. So, it would be very interesting to see how well that's tolerated and do they really add some
leverage for high-risk conditions.
Triangle: Ibrutinib + R-CHOP/R-DHAP± ASCT± Ibrutinib
Maintenance
And the other more intensive study was the Triangle study. It's a
European-based study, and it's maturing.It really is adding to the
R
European Mantle Cell Lymphoma Network. The R-CHOP and
RD have alternating strategy and followed by stem cell
transplant. And in this study, they're adding ibrutinib to that
backbone. And then the second arm is to ask could ibrutinib do
just as well without autologous stem cell transplant? I believe
those are all very, very important questions to ask and especially in the high intensive chemoimmunotherapy
backbone type of approach. So, we look forward to those outcomes.
Triangle: Ibrutinib + R-CHOP/R-DHAP ± ASCT
± Ibrutinib Maintenance
arm A

R-CHOP/
R-DHAP
X6

ASCT

observation

ASCT

2 years ibrutinib

arm A + I
R-CHOP/
R-DHAP
X6
arm I

R-CHOP/
R-DHAP
X6

2 years ibrutinib-maintenance

Dreyling M, et al. Haematologica. 2016;101:104-114.

Copyright 2022 © Medical Learning Institute, Inc.

Dr. Flowers: Hoping to see some results from that at this year's ASH meeting.
Dr. Ruan: Yeah, that would be very good. That will be really exciting.
WINDOW-1: Ibrutinib + R
The other question to ask is: can a novel therapy be used for
• Phase II
• <65 years
induction and then followed by high intensity such as hyper• I+R up to 12 cycles
• Followed by R-hyper-CVAD
CVAD? So, we're talking about this, a wide spectrum of
approaches but really concentrated into one study. And those
are the WINDOW studies. The WINDOW-1 was published,
and it is ibrutinib plus rituximab as induction up to 12 cycles
and then followed by R-hyper-CVAD. It's conducted here at MD
Anderson by Dr. Wang's group. And as you can see here, the
efficacy is flying off the wall. It's 100% overall response rate, 94% CR, and it would be good to see how in
the long term this approach is evolving and very valuable evidence for adding novel therapy to
chemotherapy backbone.
WINDOW-1: Ibrutinib + R

Table-1 Summary of response and outcomes

Best Response

CR

PR

ORR

Part A

88%

12%

100%

Part B*

94%

6%

100%

MRD negative at best response**

91%

Survival outcomes (months; range/95%CI)

Median follow up (range)

22 (1.4-4870)

Median PFS (range)

Not reached

Median OS (range)

Not reached

*3 patients did not take part B
**105 pts were evaluable at best response for MRD

Wang ML, et al. Lancet Oncol. 2022;23:406-415.
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WINDOW-2: IR Followed by IR + Venetoclax
•
•
•
•

Phase II
<65 years
Part 1: IR (4 cycles) à IRV up to 8 cycles
Part 2: stratified into low-, moderate-, and high-risk

• Low-risk: no chemotherapy
• Moderate-risk: 2 cycles R-hyperCVAD/MTX-Ara-C
• High-risk: 4 cycles R-hyperCVAD/MTX-Ara-C

• Followed by 2 years of IRV maintenance
• Best ORR 96%, CR 92%
• 2-year PFS 92%, OS 90%

WINDOW-2: IR Followed by IR
And WINDOW-2 is ongoing, I believe. And this is a triplet
induction. This is not only ibrutinib-rituximab but venetoclax and
adding risk-stratified chemotherapy consolidation. So, you
know, we're very excited to wait for those results.

Wang M, et al. ASH 2021.
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Ibrutinib + Rituximab in Other Populations
(non-randomized)
• MDACC1: NCT01880567; phase II
•
•
•
•
•

≥65 years
I+R up to 2 years
Followed by I
ORR 96%; CR 71%
3-year PFS 87%, OS 94%

Ibrutinib + Rituximab in Other Populations (non-randomized)
So not only can the novel agents complement chemotherapy,
can they do away with it, especially in some selected
populations at least for the data that we have?

So ibrutinib plus rituximab in elderly nonchemotherapy or not
preferred population this is a study by MD Anderson and a
study from Europe, the Spanish group. And they have 50
patients each and they receive treatment up to two years. And I
think one of them actually can stop the treatment.
• IMCL-20152; phase II

• Indolent disease
• 2 years of treatment cap if MRD-negative (69%)
• ORR 84%, CR 80%, MRD-neg 87%

Used with permission 1. Jain P, et al. J Clin Oncol. 2022;40:202-212. 2. Giné E, et al. J Clin Oncol. 2022;40:1196-1205.
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And as you can see here, on the efficacy curve, it looks just very, very good. And it is chronic therapy. At
three years, like 80%, 85% of patients are still in remission and some of them may already have stopped
treatment. So that is quite exciting and refreshing, and really requires more follow up, larger study, and
maybe a comparison to really know where that really fits in terms of for majority of our patients.
Clinical Trials in Progress for ChemotherapyFree Front-Line Therapy
• NCT04765111 (phase II): acalabrutinib + rituximab
• NCT04002297 (phase III): zanubrutinib + rituximab vs BR
(transplant ineligible)

Clinical Trials in Progress for Chemotherapy-Free Front-Line
Therapy
This is a list of trials of others that are ongoing as we alluded
before that it will be nice to compare that directly with those also
employing chemoimmunotherapy to see if this merit to one or
both of the arms and how to select.

Dreyling M, et al. Future Oncol. 2021;17:255-262.
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Andrew, 75 years
• Past history
•
•
•
•

Hypertension controlled on meds
Mild CRF
CHF (LVEF = 38%)
Regular ethanol use; 40 pack/year smoking history

• Complaints

• Fatigue
• Decreased appetite and 20-pound weight loss

• Examination

• Splenomegaly
• Lymphadenopathy

Case Study 2
Copyright 2022 © Medical Learning Institute, Inc.

• Lab studies

• Anemia (8g/dL) and leukocytosis (WBC = 35; 80% lymphs)
• Elevated B2-microglobulin and LDH levels

• Excisional LN biopsy
• MCL
• Ki-67 = 68%

• Genetic tests
• TP53+; MYC+

• What front-line treatment would you
recommend for Andrew?

Case Study 2 continued
Copyright 2022 © Medical Learning Institute, Inc.
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Case Study 2: Andrew, 75 years
So, we're going to jump right into another case in the frontline
therapy choice category. This is patient Andrew, 75-year-old,
which is also very typical to be seen in our clinic for mantle cell
lymphoma. And this one also comes with a lot of comorbidities
to be expected for that age group with hypertension medication,
cardiac insufficiency and seems to be symptomatic with fatigue,
weight loss and decreased appetite. There's a lot of disease
with splenomegaly and lymphadenopathy.

So, this was further supported by the lab studies, and they have
cytopenias, leukocytosis, a lot of them in the blood, and
elevated LDH. And a lymph node biopsy was very important
because the Ki-67 was very high, over 50%. You can't wait.
The genetic testing also come back: TP53 positive with c-Myc,
which tend to go along with very high-growth index.

What type of frontline treatment would you recommend for this patient?

Transitioning From Chemotherapy to More Targeted Approaches in MCL
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Assessment
Which of the following regimens would you recommend for a
74-year-old fit patient with recently diagnosed TP53-positive
and Ki-67 >30% MCL based on results of the SHINE study?
A. NORDIC followed by ASCT and R maintenance
B. I + BR followed by R maintenance
C. Lenalidomide + R
D. Watch and wait

Assessment
So, your options include high intensity NORDIC regimen,
autologous stem cell transplant and rituximab maintenance. You
could have bendamustine-based plus ibrutinib like what we do
for SHINE and the rituximab maintenance, lenalidomide plus
rituximab, and then watch/wait.

So, yes, we would easily exclude (A) because of age group
and comorbidity. Watch and wait most likely not.
Lenalidomide-rituximab certainly fair for elderly population, but for the high risk there’s no data to support its
long-term outcome. So, I agree that BR plus ibrutinib followed by rituximab maintenance is a very fair option
to try.
Copyright 2022 © Medical Learning Institute, Inc.

Oh, there's a question.
Speaker: Hi, wouldn't we be worried about side effects with ibrutinib with his cardiac and other
comorbidities?
Dr. Ruan: Yes, we thought about it.
Dr. Flowers: I think this is a patient population that is very complicated, and this case was purposely written
to be quite complicated. In clinical practice the catch here is it's based on the SHINE study and so based
on the that study; the preferred regimen really would've been ibrutinib-bendamustine-rituximab based on the
data that Dr. Ruan just presented. I think in clinical practice, as she alluded to, this might be a patient that
you would think about lenalidomide-rituximab given your experience perhaps, although the, the TP53 might
give you some pause.
Dr. Ruan: Yes, it does. And then you wonder that the next generation BTK inhibitor might be more
appropriate. Again, sometimes is constrained in terms of our practice and there's also constraint in framing
the question and the answer. So, whether acalabrutinib or zanubrutinib combination would offer a better
toxicity profile, it's waiting to be seen. Yeah, but great question. I would be concerned as well.
Dr. Flowers: Yeah. This is a patient description where there are a lot of tough options among these
choices, among the ones that were available there. And I think this is probably the best of, of those options.
I think in particular the NORDIC regimen and stem cell transplant in the patient population that's TP53
positive is something that you shouldn't put a patient through that level of toxicity for the expected limited
benefit that you see there.
Dr. Ruan: And in the older days where we don't have next-generation BTK inhibitors, sometimes you just
have to try it. You know, bite the bullet and, and treating any other side effects as appropriate. So, it's sort
of doable in that sense.
Dr. Flowers: Looks like there's another question out there.
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Speaker: You said, Dr. Flowers, that among the options there that you think that that's the best choice, but if
you were unrestricted in your choice for upfront treatment of TP53 and mantle cell lymphoma, I'm intrigued
as to what your choice would be and whether you'd consolidate with either form of transplant.
Dr. Flowers: These are the kinds of patients that we would very commonly put on a clinical trial that used a
chemotherapy-free approach. And so, approaches like what you heard from Dr. Ruan using one of the
WINDOW approach studies. We're now currently enrolling patients on WINDOW-3. This is the kind of
patient who's at an age group and a comorbidity level that may or may not be appropriate for that study but
might be on the borderline. And in those patients, we're thinking about intensive induction regimens with a
BTK-based upfront approach followed by consolidation with CAR T cells. And so, I think those are the kinds
of approaches that we might think about on a clinical trial for a patient like this.
The other kinds of approaches that we have inside of the clinical trial are like the approach that you just
heard from Dr. Ruan using ibrutinib, venetoclax, and rituximab but with follow-up trials to that one.
Assessment
Dr. Ruan: Let's move onto the next one. And so here you have
What regimen would you recommend for a 68-year-old patient
a 68-year-old patient with more indolent picture and low tumor
with indolent low tumor burden MCL, who wants to begin
therapy?
burden, but who wants to start therapy? We do see those
A. R-CHOP/R-DHAP followed by R maintenance
B. BR
patients. So here you have options.
C. IR followed by R-hyperCVAD
D. IR
So, the R-CHOP/R-DHAP alternating followed by R
maintenance, bendamustine-rituximab, and ibrutinib-rituximab
followed by R-hyper-CVAD, which is WINDOW-1 format, or the
ibrutinib and rituximab combination, which is free of
conventional chemotherapy. What do you think?
Assessment

Copyright 2022 © Medical Learning Institute, Inc.

This is a scenario where there's a lot of discussion going on in clinic because they could be watch and
waited. They could certainly start treatment and there's many good options and you don't want to have too
intensive therapy with bad side effects for long-term sort of response longevity. So, the response is the
chemotherapy-free ibrutinib rituximab because I think people are impressed with the report on those two
studies. And then the opportunity or feasibility even to contemplate stopping the ibrutinib.
And then the bendamustine-rituximab is very well tolerated, and most people are very familiar in terms of
dosing and taking care of the side effects. So, I think that was good.

Planning Safe And
Effective Use Of
Novel Therapies
And Combinations
In The Second- And
Third-line Settings
And For R/R MCL

Dr. Flowers: Thanks, Dr. Ruan. I will talk you through the next
section about the novel therapies and approved therapies in the
second- and third line setting for relapsed and refractory mantle
cell lymphoma.

Dr. Flowers
Copyright 2022 © Medical Learning Institute, Inc.
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Current Treatment Landscape in MCL
And so, as we think about the current landscape, these are
many of the options that I will talk through. Approaches like
chemoimmunotherapy that still exist in the relapsed setting,
although it is much, much less commonly used, the approach of
chimeric antigen receptor T-cells with brexucabtagene autoleucel
for mantle cell lymphoma, and other approaches like the BTK
inhibitors listed there – lenalidomide, rituximab, or the use of
venetoclax as a single agent.

Current Treatment Landscape in MCL
• Second- or Later-line Treatment Options
• Aggressive

• Chemoimmunotherapy
• Brexucabtagene autoleucel

• Less Aggressive

• Ibrutinib
• Acalabrutinib
• Zanubrutinib
• Lenalidomide ± R
• Venetoclax (off-label)
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Phase II PCYC-1104: Ibrutinib in
Relapsed/Refractory MCL
Patients with MCL and measurable disease
(LN diameter ≥2 cm); 1-5 previous lines of tx;
no <PR to the most recent tx or PD after the
most recent tx; adequate organ function
(N = 111)
• ORR 67%, CR 23%
• Prior bortezomib – ORR 65%
• Prior lenalidomide – ORR 59%

Ibrutinib
560 mg PO daily

Continue until PD or
unacceptable AE
occurred

Median PFS: 13 mo
(95% CI: 7.0-17.5)

Median OS: 22.5 mo
(95% CI: 13.7-NE)

47%
31%

Wang ML, et al. NEJM. 2013;369:507-516. Wang ML, et al. Blood. 2015;126:739-745.
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Phase II PCYC-1104: Ibrutinib in Relapsed/Refractory MCL
As we think through these data, you heard about a number of
studies that were presented in the frontline by Dr. Ruan that were
led by my good friend and colleague, Dr. Michael Wang, the
SHINE study as well, and the WINDOW-1 and WINDOW-2
studies. I will make sure that as I talk about his data in the
relapsed setting that I'm very precise. I'm worried that Michael
will run in the back of the room at any point in time from his
office across the street and say, "Wait, you're not presenting my
data correctly."

He's really been a key leader in the development of novel therapies for mantle cell lymphoma. And here
with the first of the Bruton's tyrosine kinase inhibitors in mantle cell lymphoma with ibrutinib, which is given as
you see there at 560 milligrams per day. And you can see that this has had a fairly favorable overall
response rate and complete response rate as the first of these BTK inhibitors approved and then with a
median progression-free survival of 13 months in this pivotal study.
Phase II ACE-LY-004: Acalabrutinib in Relapsed/Refractory
MCL
Additional data have led to the approval of acalabrutinib with
ORR 81%, CR 40%
studies that were also led by Dr. Wang where that's given at
100 milligrams twice daily. And we'll talk in a little bit more
detail about the various BTK inhibitors and how they compare in
terms of their adverse event profile. You can see here that the
overall response rate was 81% with a CR rate of 40%. Higher
than what I describe in the prior trial, but, again, these patient
populations are slightly different in terms of the patients that were enrolled in the trial. And it's not really fair
to perform head-to-head comparisons in terms of the efficacy of these agents. But, again, this led to
approval of a new agent with this single-arm trial.
Phase II ACE-LY-004: Acalabrutinib in
Relapsed/Refractory MCL

Adult patients with MCL;
1-5 prior lines of tx; ECOG PS 0-2; no notable CVD*;
no concurrent use of warfarin/equivalent vitamin K
antagonists, no prior BTK inhibitors
(N = 124)

Acalabrutinib 100 mg PO BID
in 28-day cycles

Until
PD

*Includes: class 3/4 cardiac disease per NYHA Functional Classification; CHF or MI within 6 m of screening; QTc > 480 ms; uncontrolled/
symptomatic arrhythmias.

Wang M, et al. Lancet. 2018;391:659-667.
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Phase II BGB-3111-206: Zanubrutinib in
Relapsed/Refractory MCL
Patients with MCL and ≥ 1 prior lines
of tx; ECOG PS 0-2; no notable CVD;
no prior BTK inhibitors
(N = 86)

Up to 3 y or until PD,
unacceptable toxicity, or
death

Zanubrutinib 160 mg PO BID

ORR 84%, CR 69%
Median PFS follow-up: 19.1 mo
12 months: 74.6% (63.7-82.6)
15 months: 72.1% (61.0-80.5)

Used with permission. Song Y, et al. Clin Cancer Res. 2020;26:4216-4224.
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Adverse Events of Available BTK Inhibitors in MCL
Ibrutinib

Acalabrutinib

Zanubrutinib

Cytopenias (grade 3/4)

Cytopenias (grade ≥3)

Cytopenias (grade ≥3)

• Neutropenia: 29%
• Thrombocytopenia: 17%
• Anemia: 9%
Infection (grade 3-5)
• 0% to 8% of patients
Bruising and hemorrhage
• Grade ≥3 bruising/rash/petechiae:
0%/3%/0%
• Grade ≥3 hemorrhage: 4%*
Lymphocytosis
• Lymphocytosis: 33%

• Neutropenia: 15%
• Thrombocytopenia: 12%
• Anemia: 10%
Infection (serious or grade ≥3)
• 19% of patients*
Bruising and hemorrhage
• Grade ≥3 bruising/rash: -/0.8%
• Grade ≥3 hemorrhage: 0.8%

Lymphocytosis
• Lymphocytosis: 31.5%

• Neutropenia: 15%
• Thrombocytopenia: 5%
• Anemia: 8%
Infection (grade ≥3)
• 0% to 10% of patients
Bruising and hemorrhage
• Grade ≥3 rash/bruising: 0%/0%
• Major hemorrhage (grade ≥3
hemorrhage or any-grade CNS
hemorrhage): 5%
Lymphocytosis
• Lymphocytosis: 41%

*Across multiple clinical trials enrolling patients with various hematologic malignancies, including MCL.
Information from: ibrutinib PI, acalabrutinib PI, zanubrutinib PI
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Phase II BGB-311-206: Zanubrutinib in Relapsed/Refractory
MCL
And then here are shown the data from zanubrutinib that is also
approved here at a dose of 160 milligrams given twice daily.
You can see an overall response rate of 84%. And, again, a
fairly favorable and relatively similar progression-free survival
curves with a median progression-free survival of 19 months in
this patient population.
Adverse Events of Available BTK Inhibitors in MCL
And so, when we think about the Bruton's tyrosine kinase
inhibitors, I think it's important to think about them in terms of
their adverse event profiles. Some of the adverse event profile
across all the agents within this class are quite similar, but there
are some areas like bruising and hemorrhage where the second
and later generation Bruton's tyrosine kinase inhibitors have a
lower risk of events like bruising and in particular serious
bleeding.

Some of that has come over time as we've learned with experience how to use these agents and which
patient populations not to use them in and particularly avoiding concomitant use of agents like warfarin with
these agents. But some of them are actually other events that we see that maybe are less common or in the
newer agents like acalabrutinib and zanubrutinib.
Adverse Events of Available BTK Inhibitors in MCL
This shows in terms of the gastrointestinal adverse events which
also are quite common and perhaps also a little bit less in the
newer agents where you can see rates of diarrhea overall are
reasonably common, but those rates of grade 3 or greater
diarrhea are actually quite low across the agents, particularly for
the newer agents. And you can see that other common events
are rash that occur anywhere between about 20% to about a
third of patients who have this as an adverse event. But that
tends to be mild and self-limited, and time limited in duration.
Adverse Events of Available BTK Inhibitors in MCL

Ibrutinib

Acalabrutinib

Zanubrutinib

Gastrointestinal

Gastrointestinal

Gastrointestinal

• Diarrhea: 51% (grade ≥3: 5%)
• Nausea: 31% (grade ≥3: 0%)

Musculoskeletal

• Includes pain, arthralgias, muscle
spasms
• 11% to 37% of patients (grade ≥3: up
to 1%)

Other common AEs

• Rash: 25% (grade ≥3: 3%)
• Fatigue: 41% (grade ≥3: 5%)
• Headache: 13% (grade ≥3: 0%)

• Diarrhea: 31% (grade ≥3: 3.2%)
• Nausea: 19% (grade ≥3: 0.8%)

Musculoskeletal

• Includes myalgia
• 21% of patients (grade ≥3: 0.8%)

Other common AEs

• Rash: 18% (grade ≥3: 0.8%)
• Fatigue: 28% (grade ≥3: 0.8%)
• Headache: 39% (grade ≥3: 1.6%)

• Diarrhea: 23% (grade ≥3: 0.8%)
• Nausea: NR

Musculoskeletal

• Includes pain, discomfort, myalgia,
back pain, arthralgia, arthritis
• 14% of patients (grade ≥3: 3.4%)

Other common AEs

• Rash: 36% (grade ≥3: 0%)
• Fatigue: 11%
• Headache: 4.2%

*Across multiple clinical trials enrolling patients with various hematologic malignancies, including MCL.

NA, not reported
Information from: ibrutinib PI, acalabrutinib PI, zanubrutinib PI
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I think perhaps one of the things that is a newer adverse event that we've seen more commonly, particularly
with acalabrutinib, is the role of headache which patients will experience and that also can be ameliorated
with caffeine.
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Adverse Events of Available BTK Inhibitors:
Hypertension, Atrial Fibrillation, and Cardiac Arrhythmias
Ibrutinib

Acalabrutinib

Zanubrutinib

• Hypertension up to 19%
• Incidence of atrial fibrillation

• Hypertension up to 5%
• Incidence of atrial fibrillation

• Hypertension 12%
• Atrial fibrillation and atrial flutter
have occurred in 2% of patients
• Grade ≥3: 0.6% of patients

• 11% in MCL
• 5% in CLL (8% all cardiac
dysfunction)

• 0% in MCL (8% other cardiac
dysfunction)
• 3% in CLL

• 2% in WM (7% all cardiac
dysfunction)

• 5% in WM

AF, atrial fibrillation; CLL, chronic lymphocytic leukemia; WM, Waldenström macroglobulinemia.
Information from: ibrutinib PI, acalabrutinib PI, zanubrutinib PI
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BRUIN: Phase I/II Trial of Pirtobrutinib in R/R
B-cell Malignancies—Patients With MCL
Phase I/II trial with dose escalation and expansion in phase I
Response

Patients With MCL
(n = 56)

ORR, n (%)

29 (52)

• CR, n

14

• PR, n

15

• SD, n

10

• PD, n

12

• NE, n

5

Previous BTK inhibitor
therapy, n/N (%)

27/52 (52)

d/c, discontinued; NE, not evaluable; SD, stable disease; SPD, sums of the products of the maximum perpendicular dimensions.
Used with permission. Mato AR, et al. Lancet. 2021;397:892-901.
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SYMPATICO (PCYC-1143): Ibrutinib + Venetoclax
vs Ibrutinib in Previously Untreated and R/R MCL
International, randomized, multistage, phase III trial: open-label safety run-in, double-blind
randomized period, new open-label arm added after randomized arms fully enrolled
Patients with MCL; 1-5 prior
therapies; no PR with or PD
after most recent tx; no
prior BTK or BCL inhibitors;
ECOG PS 0-2
(planned N = 260)

Ibrutinib 560 mg QD +
Venetoclax 400 mg QD*
Ibrutinib 560 mg QD +
Placebo

At 2 y, discontinue
venetoclax/placebo and
continue ibrutinib until PD
or unacceptable toxicity

*Venetoclax ramp-up: 20 mg Wk 1, 50 mg Wk
2, 100 mg Wk 3, 200 mg Wk 4, 400 mg Wk 5.

DLT, dose-limiting toxicity; TLS, tumor lysis syndrome; tx, treatment.
1. Jurczak. ICML 2021. Abstr 1143.
2. Tam. ASH 2020. Abstr 2938.
3. Wang M, et al. J Hematol Oncol. 2021;14:179.
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SYMPATICO (PCYC-1143): Ibrutinib + Venetoclax
vs Ibrutinib in Previously Untreated and R/R MCL

1. Jurczak. ICML 2021. Abstr 1143.
2. Tam. ASH 2020. Abstr 2938.
3. Wang M, et al. J Hematol Oncol. 2021;14:179.
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Adverse Events of Available BTK Inhibitors: Hypertension,
Atrial Fibrillation, and Cardiac Arrhythmias
And then finally turning to the cardiovascular adverse events that
were alluded to during the earlier discussion about one of our
patients in the cases, that's something that has been seen to be
lesser in the newer agents. Particularly the risk of atrial fibrillation
with zanubrutinib/acalabrutinib appears to be markedly less in
those patient populations.
BRUIN: Phase I/II Trial of Pirtobrutinib in R/R B-cell
Malignancies – Patients with MCL
So, turning attention now to other novel agents in the class in the
covalently bonded Bruton's tyrosine kinase inhibitor pirtobrutinib
is now moving forward in clinical trials. And here you see quite
high overall response rates in a relapsed and refractory patient
population. And the waterfall plot is shown to the left with the
CR rates in 14 of the 56 patients who were treated in this Phase
I study.
SYMPATICO (PCYC-1143): Ibrutinib + Venetoclax vs
Ibrutinub in Previously Untreated and R/R MCL
We now are looking in the relapsed and refractory setting at
other combination therapies. This is the structure of the
SYMPATICO trial that was a combination of ibrutinib-venetoclax
in a randomized fashion versus single-agent ibrutinib in relapsed
and refractory mantle cell lymphoma as well as some patients
who had untreated mantle cell lymphoma who enrolled on this
trial.
SYMPATICO (PCYC-1143): Ibrutinib + Venetoclax vs
Ibrutinub in Previously Untreated and R/R MCL
Here are the arms for the ibrutinib-venetoclax group and the
overall response rate was quite high, both in the low risk for
tumor lysis syndrome patient population and the high-risk patient
population, with an overall response rate of 81% in the trial and
a progression-free survival curve for the ibrutinib-venetoclax arm
that also looks quite favorable in this setting.
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Phase III BRUIN-MCL-321: Pirtobrutinib vs
Investigator’s Choice of BTK Inhibitor in R/R MCL
International, open-label, randomized phase III trial
Patients with MCL;
previously treated with
≥1 systemic tx; no prior
BTKi; ECOG PS 0-2
(planned N = 500)

Pirtobrutinib
Investigator’s choice of BTK inhibitor
(ibrutinib, acalabrutinib, zanubrutinib)

• Primary endpoint: PFS
• Secondary endpoints: EFS, ORR, DoR, OS, TTF, time to worsening of
MCL-related symptoms, tolerability
DoR, duration of response; TTF, time to treatment failure.
NCT04662255
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ZUMA-2: Brexucabtagene Autoleucel in R/R MCL
International, open-label phase II trial
Optional Bridging Therapy
Patients with
relapsed/refractory
MCL; 1-5 prior therapies;
≥1 measurable lesion;
ECOG PS 0/1
(N = 74)

Ibrutinib 560 mg/d or
Acalabrutinib 100 mg BID or
Dexamethasone 20-40 mg/d x 1-4 d or
Methylprednisolone
(n = 25)

• Primary endpoint: ORR (IRRC assessed per
Lugano classification)
• Secondary endpoints: DoR, PFS, OS, safety,
ORR (investigator assessed), QoL (EQ-5D),
CAR T-cell levels in blood, cytokines in serum

Conditioning Chemotherapy

CAR T-Cells

Fludarabine 30 mg/m2 +
Cyclophosphamide
500 mg/m2 on Days -5, -4, -3
(n = 69)

Brexu-cel
2 x 106 cells/kg on
Day 0
(n = 68)
F/U begins with first tumor
assessment on Day 28; BM
biopsy required to confirm CR

• Brexu-cel was successfully manufactured in 96%
of patients and administered to 92% of patients
• Median time from leukapheresis to brexu-cel
delivery was 16 days

BM, bone marrow; brexu-cel, brexucabtagene autoleucel; EQ-5D, European Quality of Life–5 Dimensions; F/U, follow-up; IRRC, independent radiology
review committee; QoL, quality of life.
Wang M, et al. NEJM. 2020;382:1331-1342.
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ZUMA-2: Brexucabtagene Autoleucel Efficacy in
R/R MCL

Wang M, et al. N Engl J Med. 2020;382:1331-1342.

Phase III BRUIN-MCL-321: Pirtobrutinib vs Investigator’s
Choice of BTK Inhibitor in R/R MCL
The next trial that I'll turn to is the next BRUIN trial which is
looking at pirtobrutinib in a randomized fashion using that versus
the investigator's choice of BTK inhibitor in the relapsed and
refractory setting with the primary endpoint being progressionfree survival. And I think this will help to speak to where this
agent really lies in direct head-to-head comparison to the other
BTK inhibitors. And so, we're looking forward to seeing data
from that trial in the future.
ZUMA-2: Brexucabtagene Autoleucel in R/R MCL
The other agent that I alluded to that fell into the aggressive
component of the slide at the, the top was the use of
brexucabtagene autoleucel, the CAR T-cell therapy. So, a
CD19-targeted CAR T-cell therapy for patients with mantle cell
lymphoma where patients could have received bridging therapy
with either ibrutinib or acalabrutinib or steroids prior to going on
to lymphodepleting conditioning therapy and then went on to
receive CAR T-cells with brexu-cel.
ZUMA-2: Brexucabtagene Autoleucel Efficacy in R/R MCL
This had a very high overall response rate for patients with
relapsed and refractory mantle cell lymphoma, with a 93%
overall response rate and a fairly favorable progression-free
survival curve. These survival curves are not quite as long out as
that we've seen for diffuse large B-cell lymphoma, but I think look
quite promising for the early phase of these survival curves.
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Nicole, 58 years
• Previous history (2 years ago)

• MCL stage IVA intermediate-risk
• Treatment: NORDIC regimen
• MRD- post induction observation

• Recurrence detected on regular appointment
• Patient indicated that she would prefer a less
aggressive treatment this time

• What second-line therapy would you
recommend for Nicole?

Case Study 3
Copyright 2022 © Medical Learning Institute, Inc.

Case Study 3: Nicole, 58 years
So, let's turn to a few cases to describe patients that we see in
the relapsed and refractory setting. This is a 58-year-old
woman. As I mentioned from the outset, it's much more common
for men to be diagnosis with mantle cell lymphoma, but we do
see women with mantle cell lymphoma who present both in the
frontline setting and in the relapsed setting. In the frontline
setting, this younger woman had aggressive treatment with the
NORDIC regimen and then was being seen for regular followup appointments. And in her regular follow appointments had
recurrence detected by scans.

And at this point after having an aggressive regimen in the frontline, she indicated that she wanted to have a
less aggressive regimen. And I think among those second-line therapies, there were a number of regimens
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that I alluded to that would be possibilities, including all the BTK inhibitors and lenalidomide, which is used
much less commonly in this setting but still available as an approved agent in this space.
Assessment
So, let's turn to a question for a similar type of patient. So, this
A 65-year-old patient was treated with R-CHOP/R-DHAP followed
by HDT and ASCT in the front-line setting and was MRD-negative.
is a 65-year-old patient who was treated with an aggressive
After 3 years the patient had PD. In the meantime, the patient
developed hypertension, which is controlled with medication.
regimen in the frontline setting, the R-CHOP/R-DHAP alternating
Which second-line agent would you recommend for this patient?
A. BR + cytarabine
regimen, and then went on to have high-dose therapy and
B. Lenalidomide + R
C. IR
autologous stem cell transplant. He was noted at the completion
D. Acalabrutinib
of treatment to have no evidence of minimal residual disease so
was MRD negative, but three years after his transplant was
noted to have progression of disease. And in the meantime, the
patient has developed hypertension which has been a little difficult to control. And so, which of these
second-line regimens would you consider for this particular patient?
Assessment
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So, it looks like 100% of you chose acalabrutinib. I think that among these choices really is the choice that I
also would choose. Given the hypertension that was difficult to control, this would be a patient who would
be a better candidate for a second-generation BTK inhibitor that's likely to be better tolerated. And that's
indicated as the correct choice. So, looks like folks were listening and all of you got that one right.

Assessment
A 73-year-old patient with stage IV MCL was treated with
lenalidomide + rituximab in the front-line setting. The patient
remained MRD-positive and had PD. What second-line regimen
would you recommend for this patient?
A. R-CHOP follow by R maintenance
B. CAR T-cell therapy
C. ASCT
D. A BTK inhibitor
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Assessment
So, the next patient is a 73-year-old patient with stage IV mantle
cell lymphoma who was treated initially with lenalidomide and
rituximab in the frontline setting. The patient remained MRD
positive and then ultimately had evidence of progressive
disease. What second-line regimen would you recommend for
this patient? R-CHOP followed by R maintenance in the second
line, CAR T-cell therapy, stem cell transplantation, or a BTK
inhibitor.

Looks like, again, all of you got that one right. Either my questions are too easy or all of you are actually
learning quite a bit in this session. And so, the correct answer is BTK inhibitor.
You know, there are a couple of these other options that I think are ones that you might consider. It's a little
bit early for CAR T-cell therapy in this patient who only had one frontline regimen. R-CHOP followed by R
maintenance would've been a common approach in years past, but I think now R-CHOP is more commonly
used in the frontline setting or not at all for patients with mantle cell lymphoma. And stem cell transplant we
can typically consider in the frontline setting as a component of the frontline aggressive care and, and not as
a relapsed regimen for mantle cell the way we have in the past for other lymphoma subtypes. And as I
mentioned, we’ll see more data about how that should be used at the ASH meeting.
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Summary
Dr. Flowers
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Novel Strategies for Front-Line
So just to summarize, we reviewed novel strategies in the
• Addition of biologic agents to chemotherapy
• BR ± BTKi (SHINE and ACE-LY-308)
frontline and you heard about data from the combination of
• BR + cytarabine ± BTKi (EA4181)
• R-CHOP/R-DHAP ± BTKi (Triangle)
bendamustine-rituximab and BTK inhibitors in two studies, the
• Biologic agents before chemotherapy
• BTKi + R ± venetoclax à R-hyperCVAD (WINDOW-1 & WINDOW-2)
data that we're hoping to see in upcoming meetings using
• Chemotherapy-free
• R + BTKi (MDACC, IMCL-2015)
bendamustine-rituximab and cytarabine plus a BTK inhibitor as
well as the Triangle study that's looking at autologous stem cell
transplantation versus BTK inhibitor as a maintenance following
R-CHOP/R-DHAP for aggressive-behaving lymphomas in the
frontline setting, as well as biological agents in the frontline and some chemotherapy-free approaches in the
frontline as well.
Novel Strategies for Front-Line
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BTK Inhibitors in R/R MCL
• Safety considerations with the use of BTK inhibitors
• Chemotherapy-free options
• CAR T-cell therapy as third-line treatment

BTK Inhibitors in R/R MCL
And in the relapsed setting, we've talked about the safety
considerations for the BTK inhibitors as well as some of these
chemotherapy-free options as, and CAR T-cell therapy.
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Q&A
So, with that, we'll open it up for any questions if there are
questions from the audience or any questions coming in online.
So please raise your hand if there are questions.
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Speaker: Thanks. the last two cases you mentioned MRD. I'm
just interested in how you're measuring MRD and how you use
MRD to inform your practice.

Dr. Flowers: We had a little bit of this discussion ahead of the meeting. I'll let you start, Dr. Ruan, and then
I'll make some comments.
Dr. Ruan: I think it's a great question. You know, for now, I think it's a very attractive biomarker and a
majority of the studies, the major studies, either Phase II or Phase III, we do have MRD data. I think I use
those data to assess the quality of those treatment regimen. You know, if the MRD rate is very high, I rate
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those treatments as being very effective. And they tend to correlate with a better progression-free survival. I
think we do have data on that.
As to how much are we using MRD in terms of formulating or adjusting for our individual patients, in our
practice, the MRD is limited to clinical trials, so we collect MRD, and we follow what needs to be carried
out for the trial design. But I think it will eventually become more adopted in terms of adjusting for treatment.
Especially with novel agents, we're doing this as maintenance for a year or two or three, so the question
would be could MRD become a guidance in terms of duration of maintenance?
Another scenario would be if somebody who was in MRD negative remission become MRD positive, how
closely should we follow them and should we reintroduce their maintenance based on MRD status? So, I
think there are more questions for MRD than answers, but, but I think it's a very, very important biomarker that
we should try to accumulate data on.
Dr. Flowers: And I agree with everything that you've said. I think the short answer to your question in terms
of how are we using MRD clinically is: not as well as we should be. I think there have been some
challenges. One has been that MRD collection within the context of clinical trials has not been consistent.
We haven't used similar consistent methodology across trials. We haven't used similar consistent timepoints
for MRD assessment and evaluation. And so, it makes it a little bit challenging to use it routinely in clinical
practice.

That being said, we do have MRD data predominantly from the European groups that have provided us
data using PCR-based testing that could be actionable in the clinical practice if we used it more commonly.
I think we also we have newer MRD approaches like cell-free DNA that can get us much greater sensitivity
that, hopefully, as those come into the advent of clinical practice, will actually advance the ways that we
utilize it.
I typically use MRD in exactly the same way Dr. Ruan mentioned to be able to evaluate the depth of
response that you're getting with various regimens and that helps me to judge the relative effectiveness of
regimens that can put patients into an MRD negative response. But I think there are many ways that we
could use this in the future, both in terms of deciding which patients on BTK inhibitors to discontinue therapy,
being able to use time-limited therapy with combinations of novel agents like we're starting to see in CLL,
and many other options for approaches for who to take to more aggressive therapies like stem cell
transplantation and CAR T-cell. So, I think lots of options out there. None that are really directly actionable
in clinical practice today.
Speaker: Yeah. Thank you for the discussion and, and presentation today. In your example of your, of the
68-year-old patient with newly diagnosed MCL, I was missing the option of the VR-CAP, and I was
wondering if you can elaborate on that and whether you recommend maintenance with rituximab after VRCAP.
Dr. Flowers: Yeah. Great question. With the early use of bortezomib in this disease, we had great hope
and promise that it would play a role in the management of patients with mantle cell lymphoma or plays a
larger role.
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It is still an approved agent and that combination regimen of bortezomib-R-CAP dropping the vincristine and,
and R-CHOP and replacing with bortezomib is an approved regimen. I would say at least in the United
States it's a regimen that is very uncommonly used. And so consequently we don't have much data on its
use in clinical practice and there really aren't good data in the same ways that we have data after R-CHOP
with maintenance therapy. And so, I don't use the regimen much, so it's hard to comment on whether you
should give maintenance after the regimen. But there aren't really data to support that in common practice.
Dr. Ruan: I completely agree. I only want to add that there is sort of institutional practice preference in
terms of our strength, and we generally recommend that to our patients. So, VR-CAP we have used it and
we have other options that we feel like we can contribute more from our group practice standpoint.
I do want to say that there's more hematological side effects with VR-CAP, for example, to compare with BRbased regimen. And but, you know, the long-term data on the VR-CAP it's quite impressive in terms of
improvement in overall survival. But the comparator is R-CHOP, so I feel like it has its role. If it's a
community that they don't have bendamustine and other options, then I think VR-CAP would be my choice if
the alternative is R-CHOP.
Dr. Flowers: One other comment that I'll make as we're coming to a close, I think one of the things that we
have not talked much about is the role of clinical trials in mantle cell lymphoma. And I think given that this is
a disease that is or at least is an option for therapy, this is a disease that is still not curable with standard
approaches that we use in the frontline or the relapse setting. And I think it is extraordinarily important that
when we discuss options for therapy for patients that we discuss clinical trials as a component of that.

You know, more than 30% of our patients who we see with mantle cell now go on clinical trials at least at
our center. And I think we view that as a very viable and meaningful option for, for most patients.
So not seeing any further questions, I'll thank you again for joining us today. And thank you all for your time
and attention today.
Dr. Ruan: Thank you.
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