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Slide 1. Welcome and Introductions

Lizette Figueroa-Rivera:
Hello, everyone. On behalf of The Leukemia & Lymphoma Society (LLS), | would like to welcome all of you.

Special thanks to Dr. Anita Kumar for volunteering her time and expertise with us today.

Before we begin, I'd like to introduce Karen DeMairo, The Leukemia & Lymphoma Society’s Executive Director of Education
and Integration, who will share a few words. Karen, please go ahead.

Karen DeMairo:
Thank you, Lizette. I'd like to add my welcome to the patients, caregivers, and healthcare professionals attending the
program today.

The Leukemia & Lymphoma Society exists to find cures and ensure access to treatment for blood cancer patients. Our
vision is a world without blood cancers. Until there is a cure, LLS will continue to fund promising research from bench to
bedside.

As the world’s largest voluntary health organization dedicated to fighting blood cancers, The Leukemia & Lymphoma
Society has recently awarded 2 competitive grants to researchers in major institutions through a new program to benefit
mantle cell ymphoma (MCL) patients. This is a milestone-driven research program with an overarching goal to move
discoveries quickly from the bench to the clinic.

Our LLS Community is our online social network and registry for people living with or supporting someone with blood
cancer. LLS Community is a one-stop virtual meeting place for talking with other patients and receiving the latest blood
cancer resources and information. You can visit us or join us at www.LLS.org/community.

We’'re fortunate to have as our presenter today, Dr. Anita Kumar, one of the nation’s leading experts in mantle cell
lymphoma. We appreciate her dedication to supporting our mission and her commitment to caring for patients living with
blood cancers. I'd like to thank her for providing us today with important information on mantle cell ymphoma.

Thank you all and now I'll turn the program back to Lizette.

Lizette Figueroa-Rivera:
Thank you, Karen. And we would like to acknowledge and thank AstraZeneca Pharmaceuticals, Celgene, and
Pharmacyclics, an AbbVie Company, & Janssen Biotech for support of this program.
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Slide 2. What’s on the Horizon for Mantle Cell Lymphoma?

| am now pleased to introduce Dr. Anita Kumar, Assistant Attending Physician of Lymphoma Service at Memorial Sloan
Kettering Cancer Center and Instructor at Weill Cornell Medical College in New York, New York.

Dr. Kumar, I'm privileged to turn the program over to you.

Dr. Kumar:
Thank you, Lizette, and thank you, Karen, and thank you very much to the LLS for this opportunity to speak with you today.

My name is Dr. Anita Kumar and | am a medical oncologist at Memorial Sloan Kettering Cancer Center (MSKCC), with an
expertise in mantle cell ymphoma. | am very passionate about improving outcomes for patients with mantle cell ymphoma
and am leading a clinical research program incorporating new treatment approaches for patients with mantle cell
lymphoma. It is truly an honor and privilege to speak with all of you today about our MSKCC approach to the diagnosis and
management of mantle cell ymphoma. Thank you very much for having me.
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Slide 3. Disclosures

These are my disclosures.

Outline

Diagnosing mantle cell ymphoma (MCL)
Emerging therapies for MCL
Side effects management

Communicating with your treatment team
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Slide 4. Outline

For today’s talk, I'll be talking about 4 different areas: one diagnosing mantle cell ymphoma, two emerging therapies for
the treatment of mantle cell lymphoma, I'll briefly review some important considerations in terms of the management of side
effects of available treatments, and also talk about some tips with regard to communicating with your treatment team.
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What is lymphoma?

Lymphoma is a family of blood cancers derived
from white blood cells called lymphocytes

* Lymphocytes normally fight viruses, bacteria, fungi, and foreign
organisms

* Lymphocytes travel in lymphatic system

* These cells can grow in lymph nodes (nodal sites) or outside the
lymph nodes (extranodal sites)
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Slide 5. What is lymphoma?

I'll begin by asking the question, what is lymphoma? How do we think about the classification of lymphoma, and how does
mantle cell lymphoma fit within the larger group of diseases of lymphoid malignancies?

Lymphoma is a family of blood cancers which arise from white blood cells called lymphocytes. There are different subtypes
of lymphocytes — B cells, T cells, and natural killer cells. Lymphocytes are an important part of our normal immune system.
They usually fight viruses, bacteria, fungi, and other foreign organisms. These lymphocytes travel throughout the lymphatic
system and can grow within lymph nodes or outside of lymph nodes.
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immune system work and travel
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Slide 6. Lymphatic system: where the cells of the immune system work and travel

The lymphatic system is the system in which the lymph nodes travel and do their work. There are various organs that
are key parts of the lymphatic system: such as the bone marrow, where all of the blood cells are produced, the white
blood cells, the red blood cells, and the platelets; the spleen, which is an enlarged lymph node; the various hundreds of
lymph nodes that are scattered throughout the body; the lymph vessels; the sinus, which is an immune organ that’s more
important during childhood and then becomes smaller throughout adulthood; the tonsils; and of course the blood.

As | mentioned before, lymphoma is a disease that can grow within the lymph nodes, but it can also circulate within the

blood or grow in extranodal sites, which are those sites outside of a lymph node.
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Slide 7. WHO Classification of Lymphoid Neoplasms

There are over 70 different kinds of lymphomas. | put this slide in just to show that there are many, many different subtypes
and there’s different ways of classifying lymphomas. Mantle cell lymphoma is a specific subtype of B cell non-Hodgkin
lymphoma that is typically aggressive.

(9%)

T and NK cell
(12%)

Burkitt
(2.5%)

Other subtypes

Diffuse large
B cell

(DLBCL)
(30%)

MCL is an uncommon type of

Non-Hodgkin lymphoma

Mantle cell
(9-6%)

’ / (7%)

Follicular

25%
/( )

Small lymphocytic

Lymphoplasmacytic

(<2%)

MALT-type
marginal-zone
B cell (7.5%)

Nodal-type
marginal-zone
B cell (<2%)

Slide 8. MCL is an uncommon type of Non-Hodgkin lymphoma

Mantle cell lymphoma is a rare subtype of non-Hodgkin lymphoma. Of all subtypes of non-Hodgkin lymphoma, it represents
about 5 to 6% of non-Hodgkin lymphoma.

6 of 44



What’s on the Horizon for Mantle Cell Lymphoma? LEUKEMIA&
LYMPHOMA
December 20, 2017 Speaker: Dr. Anita Kumar SOCIETY’

MCL is uncommon & usually aggressive

* Uncommon
*  ~6% of Non-Hodgkin Lymphomas
* 5,000 new cases in USA per year

* Median age 68

- Male predominance (3:1t0 4:1)  Sm2"medimsizedlymphocytes
* Advanced stage disease T

*  Bone marrow and Gl tract
* Usually aggressive
* Incurable

Slide 9. MCL is uncommon & usually aggressive

Lymphomatous Polyposis:
MCL of the Colon

ASH Image Bank

As | mentioned, mantle cell ymphoma is uncommon. The average or median age at presentation is 68 years. It's more
common in men than in women with about 3 to 1 or 4 to 1 predominance in men versus women. It oftentimes presents with
advanced stage, meaning it is involving sites that are outside of the lymph nodes. The most common sites of extranodal
involvement are the bone marrow or the gastrointestinal tract.

Here on the slide you can see this picture of mantle cell lymphoma involving the colon. This is a rare subtype of mantle cell
lymphoma called lymphomatous polyposis, where we see mantle cell ymphoma carpeting the lining of the colon.

Typically, mantle cell ymphoma is aggressive and at the present time we consider mantle cell ymphoma an incurable
disease, but we hope in the future to find a cure for mantle cell ymphoma. And, I'll also highlight that the cause of mantle
cell ymphoma is not currently known. There’s no clear risk factor that’s associated with mantle cell ymphoma and it’s
not a disease that’s passed down within families. Or, in other words, there’s not a known hereditary cause for mantle cell
lymphoma.

7 of 44



What’s on the Horizon for Mantle Cell Lymphoma? LEUKEMIA &

LYMPHOMA
December 20, 2017 Speaker: Dr. Anita Kumar SOCIETY’

Overexpression of Cyclin D1 is the
genetic hallmark of MCL

t(11;14)
IGVH-CCNDa

Cyclin Da @

{ Q; Memorial Slean Kettering :
L%/ cancer Conter Dreyling, CancerRes, 1997 1o

Slide 10: Overexpression of Cyclin D1 is the genetic hallmark of MCL

There is a genetic hallmark of mantle cell ymphoma which involves the coming together in an abnormal way of 2 different
chromosomes, 11 and 14. This leads to the increased expression of a protein called cyclin D1. Cyclin D1is an important
regulator of the cell cycle, and increased expression of cyclin D1 leads to increased cell growth and proliferation.

One of the important areas of ongoing research in mantle cell ymphoma is to understand what are the abnormalities at the
genetic level that lead to the development of mantle cell ymphoma and how can we better understand the mutations that
are present in genes within mantle cell lymphoma cells to develop biologically targeted therapies.
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Slide 11: The clinical significance of genetic alterations in MCL is subject of ongoing research

This is some work that has been presented, looking at the common genetic alterations in mantle cell lymphoma. We have
been sequencing many of our cases of mantle cell ymphoma at MSKCC, you can see in the panels here on the right-hand
side, and we’ve found that the most common alterations are in genes shown here, ATM, TP53, and others that are important
epigenetic modifying genes.

Now, the clinical significance or the prognostic significance of these genetic alterations is not fully understood, however we
do know that TP53 alterations or deletions tend to be associated with a less favorable prognosis and tend to be associated
with a more aggressive version of mantle cell lymphoma.
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Pathologic Workup

Routine histologic study Morphologic classification

Immunohistochemistry Lineage, subtyping by protein
expression

Flow cytometry Lineage, evaluation principally of cell
surface protein

Cytogenetics, FISH Chromosomal abnormalities including
translocations

Molecular tests Clonality by immune receptor gene

Immunoglobulin variable heavy chain
status (mutated vs. unmutated)
Genomic sequencing to identify
presence of mutations (TP53, etc)

Slide 12. Pathologic Workup

Here, | wanted to highlight some of the aspects of a comprehensive pathology workup for mantle cell lymphoma, which |
believe is very important for your medical oncologist to best understand your unique mantle cell ymphoma, because we
know that not all cases of mantle cell ymphoma are the same. And, the important aspects of a complete pathology workup
is, of course, a routine histologic study, which means looking at the slides from a biopsy, like a lymph node biopsy or a bone
marrow biopsy, under a microscope, to better characterize the size and the appearance of the cells and the architecture of
the collection of the cells. We also look at immunohistochemistry, flow cytometry, specialized genetic testing, such as FISH
or cytogenetics, and other molecular tests.
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Complete pathologic work up of MCL
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Slide 13. Complete pathologic work up of MCL

I’'m going to go to the next slide to show you sort of a characteristic pathology workup for a case of mantle cell ymphoma,
the type of workup we would do here at Sloan Kettering to really better understand an individual case of mantle cell
lymphoma.

So, oftentimes patients present to us with a swollen lymph node and then this lymph node is surgically resected. This is
called an excisional lymph node biopsy.

The morphology of a mantle cell ymphoma case is shown here in this H&E slide where we basically see a collection of
small- to medium-sized abnormal lymphocytes that are relatively monotonous on this slide.

More specialized stains are done by immunohistochemistry, which allows us to use antibodies to visualize the proteins

that are expressed by the cancer cell. There’s a characteristic pattern of protein expression associated with mantle cell
lymphoma and identification of this characteristic pattern allows us to distinguish mantle cell lymphoma from other subtypes
of lymphoma.

The other important immunohistochemistry test is the proliferation index, which on a pathology report may be called Ki-67
or MIB-1. This is an important prognostic indicator, which I'll talk more about later.

There are also specialized genetic tests which we use called FISH testing, which allows us to use a fluorescent probe
to assess for changes or rearrangements in the chromosome. And, like | mentioned, the characteristic rearrangement
associated with mantle cell ymphoma is a rearrangement between chromosomes 11 and 14.

The other molecular tests that are important is looking at the immunoglobulin heavy chain variable region status, whether
it's mutated or unmutated, and, also looking at more sophisticated targeted genomic sequencing that allows us to assess
for the presence or absence of TP53 mutation.
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How do patients present with MCL?

* Lymph node enlargement
* Low blood counts

— If hemoglobin is low, patients can have fatigue
* “B” symptoms (fevers, night sweats, weight loss)
* Enlarged spleen

— Left upper quadrant pain, decreased appetite, feeling full early, weight loss
* Gastrointestinal symptoms

— Change in bowel movements, bright red blood per rectum, tarry black stools
* No symptoms

— Might be found during a colonoscopy
— Incidentally noted abnormal blood test
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Slide 14. How do patients present with MCL?

In terms of the common clinical presentation with mantle cell ymphoma, there’s many different ways that a patient can
present, but, oftentimes a patient will come to medical attention because they notice a new enlargement or swelling in a
lymph node.

Other common presenting symptoms or signs are symptoms related to low blood counts. So, if a hemoglobin lowers over
time and patients become progressively anemic, they can have fatigue or lightheadedness, shortness of breath when they
exert themselves, or palpitations or chest discomfort. Patients can also present with the so-called B symptoms, which are
fevers, drenching night sweats, or unexplained weight loss.

Another common presenting symptom with mantle cell lymphoma are symptoms related to an enlarged spleen. The spleen
is within the left upper area in the abdomen and as the spleen grows, it can cause discomfort in the left upper quadrant. It
can also lead to decreased appetite or a feeling of, after a meal, getting full early because of the way that it can press on
the body of the stomach. This can also be associated with significant weight loss.

Mantle cell ymphoma can involve the gastrointestinal tract and patients who have extensive involvement of the Gl tract may
come to medical attention with bleeding from the Gl tract that may present with bright red blood in the toilet bowl or on the
toilet paper, or black tarry stools.

And, in some cases, patients may present with mantle cell lymphoma without any particular symptoms, but it may be
incidentally found. For example, patients who are undergoing a screening colonoscopy may have biopsies that reveal
mantle cell ymphoma, or when they’re following up with their general practitioner, it may be noted on blood work that
there’s abnormalities in terms of an elevated white blood cell count or lymphocyte count or anemia or thrombocytopenia,
and then this may initiate further workup that leads to the diagnosis of mantle cell lymphoma.
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— Spinal tap (lumbar puncture)

— Colonoscopy and EGD
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Slide 15. Staging: how much disease is present?

Whenever we have a new patient who presents with lymphoma, the 2 important questions we ask are: one what subtype
of lymphoma do they have, and we discuss the pathology workup that’s standardly done, and the second question we ask
is, how much disease do they have when they initially present? This is an important baseline that we use prior to starting

treatment and allows us to be able to stage a patient’s mantle cell lymphoma

The usual tests that we do for a staging evaluation include a PET scan, a CT scan, a bone marrow biopsy and blood tests,
such as a complete blood count, a comprehensive metabolic panel that includes various chemistries and electrolyte levels,

as well as an LDH, which is an important prognostic marker.

In some cases, we may perform a spinal tap or a lumbar puncture, or a Gl tract evaluation with a colonoscopy and an upper

endoscopy, but these are not necessarily indicated in every case.
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Stage 16. MCL proliferation signature predicts outcome

The mantle cell ymphoma proliferation signature is a pattern of expression of genes that have been identified and
associated with outcome in mantle cell ymphoma. This was initially done by more sophisticated gene expression profiling
on fresh biopsy specimens for mantle cell lymphoma patients. But now we can use the immunohistochemical test of the Ki-
67 or the K-I-67 or MIB-1, as a surrogate marker of proliferation. What has been shown across many different studies is that
the Ki-67 is one of the most important prognostic markers in mantle cell lymphoma. And, patients who have a high Ki-67

tend to have more aggressive disease.
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Stage 17. MIPI-Biologic Predicts Outcome in MCL

There’s different ways of stratifying patients into different risk groups with mantle cell lymphoma. One such tool is called
the MIPI-Biologic, which includes the factors shown here: age, performance status, LDH, which is a laboratory test and a
marker of tumor burden, white blood cell count, and Ki-67. Putting all these factors together, patients can be separated into
different groups as shown here in this graph, which is a curve depicting survival with mantle cell ymphoma. And, what you
can see is that the dashed line in the left-hand most curve, this is a high-risk patient who would have — who would meet
multiple of these factors and they have an elevated Ki-67, and you can see that this group of patients live less long with the
disease as compared to patients who fit into the low-risk group.
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Slide 18. MCL is biologically heterogeneous and risk stratification incorporates multiple biologic factors

All of this information that I've been mentioning, in terms of the Ki-67 and understanding the presence or absence of
particular molecular genetic markers, helps us to stratify patients into different risk groups. And, what we understand now
is that there’s a subset of patients who have low-risk mantle cell ymphoma, which means their disease grows more slowly.
And, many of these patients may be candidates for initial observation or expectant monitoring with indolent mantle cell
lymphoma. The characteristics that go along with indolent mantle cell ymphoma are a low proliferation rate or low Ki-67,
less than or equal to 10%; the absence of a transcription factor called SOX-11; hypermutated immunoglobulin heavy chain
variable region; and a stable karyotype, which means very few chromosomal abnormalities beyond the characteristic
chromosomal abnormality that we discussed between chromosomes 11 and 14.

In contrast, high-risk patients will have features of what’s called blastic, blastoid, or pleomorphic mantle cell lymphoma. This
is a description of how the mantle cell ymphoma cells look under the microscope. We talked about how usually mantle

cell lymphoma atypical lymphocytes are small or medium size, but patients who have blastic or blastoid mantle cell tend to
have larger cells that are dividing more rapidly. Oftentimes, these cases will also be associated with an elevated Ki-67 or
proliferation index, they may have multiple chromosomal abnormalities, and potentially an abnormality in the TP53 gene.

The reality is, is that a small proportion of patients fit into either the low or the high-risk group with mantle cell lymphoma.
Most patients actually have classic mantle cell ymphoma and we’re trying to better understand the differences between
these patients, about 85% of patients with classic mantle lymphoma, in terms of their disease biology, so that we can better
select biologically targeted therapies based on somebody’s initial presentation.
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Slide 19. Emerging therapies for MCL

So, with this, I'll move to the emerging therapies for mantle cell ymphoma.

“Standard” frontline therapy

Newly Diagnosed MCL

*

Localized RT
MCL (CS I/11) ChemoRT
Induction Regimen
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Slide 20. “Standard” frontline therapy

Because mantle cell lymphoma is a rare disease, we actually do not have the ability to do, in most cases, large randomized
trials to establish a standard approach for mantle cell ymphoma. The other reason why it’s difficult to define a standard
approach for mantle cell ymphoma relates to what | was describing before, that not all mantle cell ymphoma patients are
the same, and because of the biologic heterogeneity, there’s not a one-size-fits-all approach. So, in this slide | put quotation
marks around standard because | don’t believe there’s necessarily one standard of care. And, actually for a patient
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even with newly diagnosed mantle cell ymphoma, enrollment in a clinical trial with access to novel therapies is a very
appropriate approach for this type of disease.

So, using the information that we talked about before, when | meet a new patient with mantle cell lymphoma, | typically put
them into 1 of these 4 different categories when thinking about what is the best initial approach to treatment.

The first category is a patient who presents with mantle cell ymphoma, who is asymptomatic and has a low tumor burden.
These types of patients, oftentimes have the favorable biologic features that | discussed, like a low proliferation rate, and
are potential candidates for observation.

No clear criteria to select pts for OBS in MCL

— BIOLOGICFEATURES
¢ Lack of Sox-11 expression
* |GHVhypermutated
* LowKi-67 <10%
¢ Lack of blastic, blastoid, pleomorphic histology
¢ Lack of TP53 mutation

— CLINICAL FEATURES
* Asymptomatic, do not meet criteria to initiate treatment
* Leukemic phase, splenomegaly, absence of lymphadenopathy
* Gltractonly disease

{ @ Memorial SloanKettering
g i/ Cameer Canter 24

Slide 21. No clear criteria to select pts for OBS in MCL

There are no clear criteria to select patients for expectant monitoring or observation in mantle cell ymphoma, but some of
the things that could lead a medical oncologist to decide that observation was an appropriate strategy for a patient, would
include the presence of certain biologic features, as well as certain clinical features. So, we discussed the biologic features
that are associated with indolent mantle cell ymphoma. In terms of the clinical features, oftentimes these patients come to
medical attention without significant symptoms. For example, they don’t have recurrent fevers or drenching night sweats.
They’re overall feeling well.

Oftentimes, they will present with a characteristic pattern of involvement with their disease, which involves leukemic phase
or involvement within the blood, an enlarged spleen, and an absence of enlarged lymph nodes. This leukemic phase mantle
cell ymphoma is oftentimes associated with more indolent disease, and these patients are oftentimes very good candidates
for observation.

In some cases, these patients are actually misdiagnosed initially with CLL or chronic lymphocytic leukemia because they
may have just an elevated — an incidentally noted elevated white blood cell count. And, oftentimes these patients can be
seen in clinic every 3 to 6 months and can be monitored for any disease progression over time.

The other category of patients who are often good candidates for observation are people who have incidentally noted
mantle cell ymphoma when they do a screening colonoscopy and they only have involvement of their gastrointestinal
tract, and when you do a PET scan and a bone marrow biopsy and other workup, they have no other evidence of disease.
There’s about 10 to 15% of mantle cell ymphoma patients who fit into this category of disease.
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Observation in MCL: MSKCC Experience
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Slide 22. Observation in MCL: MSKCC Experience

We have looked specifically at this group of patients at Memorial Sloan Kettering and we identified from 2000 to 2012,

90 patients who were expectantly monitored with mantle cell ymphoma. And, what we found was that patients who were
selected for initial observation were followed for an average time of 18 months or median time of 18 months. And, we found
that there was no decrease in the overall survival associated with an initial selection to observe a patient versus immediate
treatment. And, these findings have also been published in multiple other centers, such as Cornell, New York Presbyterian
and at Emory, where they’ve published very similar results that observation is a reasonable strategy for patients with
indolent mantle cell lymphoma.

Now, there is another subgroup of patients who can present with localized mantle cell ymphoma. This is very rare. And,
these patients can potentially be candidates for radiation or chemo plus radiation.
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“Standard” frontline therapy
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Slide 23. “Standard” frontline therapy

I'll move on, though, to the grand majority of patients who present with symptoms related to their ymphoma and more
significant lymphoma involvement in terms of lymph nodes and other sites of disease. Most of these patients require initial
or immediate initiation of chemotherapy, and there’s different approaches. Historically, we have split people into 2 groups:
those that are younger and transplant-eligible versus those that are older and transplant-ineligible.

When we are talking about transplant here, we’re talking about an autologous stem cell transplant, which uses stem cells
from an individual person as a consolidation after completion of initial chemotherapy.

So, for young fit patients, a very reasonable approach is to receive initial induction chemotherapy followed by high-dose
therapy and autologous stem cell transplant, followed by rituximab maintenance.
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Rituximab
CR/PR (375 mg/m?)
every 2 months

Eligibility (n = 299)

Maintenance

Previously untreated R-DHAP x 4 > for 3 years
CD20-positive MCL ASCT (n = 257) (n =119)
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Watch and
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R-DHAP = rituximab with dexamethasone, cytarabine

and cisplatin

» Patients who did not achieve =PR after DHAP could receive 4 additional courses
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Slide 24. Rituximab after Autologous Stem-Cell Transplantation in Mantle-Cell Lymphoma

This approach was recently published in the New England Journal of Medicine in 2017. This was a study that was
performed in Europe and patients who were younger, so 18 to 65 years of age, who presented with previously untreated
mantle cell ymphoma, were enrolled in this randomized study, where patients initially received rituximab, which is a
monoclonal antibody against CD20, in combination with a chemotherapy program called DHAP. They received 4 cycles of
this treatment. If they were sensitive to this chemotherapy and achieved a complete or partial response, they were then

randomized to either receive rituximab maintenance or to be observed.
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Excellent Outcomes with RDHAP(X) x4 =2
HDT/ASCR = Rituximab maintenance

A Event-free Survival C Overall Survival
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Slide 25. Excellent Outcomes with RDHAP(X) x4 - HDT/ASCR — Rituximab maintenance

This study looked at the event-free survival after 4 years after the randomization point, and compared the 2 arms. What they
found was that there was a significant improvement in progression-free survival or event-free survival and overall survival
with rituximab maintenance that was administered after an autologous stem cell transplant. And, so here you can see that
the red curve is significantly above the blue curve in both of these graphs, for event-free survival and overall survival. And,
because of this data, we are now recommending for any patients who undergo initial induction chemotherapy followed by
stem cell transplant, that they then receive afterward rituximab maintenance, which is typically given every 2 months for a
total of 3 years, because there was a significant improvement in event-free and overall survival with this approach.
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Slide 26. “Standard” frontline therapy

For patients who are older or who have other medical issues which make them transplant-ineligible, we use different
chemotherapy regimens, which are better tolerated and less toxic than the high-dose therapy and autologous stem cell

approach that | just discussed.

Bendamustine-rituximab versus RCHOP for newly diagnosed MCL

Median (IQR; months)
—B-R 354 (28-8-54.9)
— R-CHOP  22:1(151-33.8)

- HR 0-49
(95% €1 0-28-0-79)
p=0-0044

T T T T T | T 1

‘f 42 Memorial Sloan Kettering

\E‘j/ ChniiiCit Mathias] Rummel , etal The Lancet, Volume 381, Issue gB73, 2013, 1203 - 1210
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Slide 27. Bendamustine-rituximab versus RCHOP for newly diagnosed MCL

One of the most effective treatments for patients who are older or have other medical issues that prevent receipt of a
transplant, is a regimen that is called bendamustine and rituximab (BR). Bendamustine and rituximab were compared to
R-CHOP chemotherapy, which used to be the standard of care for mantle cell ymphoma, and was found to be superior
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in terms of progression-free survival. And, so patients who receive bendamustine and rituximab in general, tolerate the
treatment much better than patients with R-CHOP, there’s fewer side effects, and also seem to have better outcomes in
mantle cell lymphoma.

Chemotherapy-free initial treatment for MCL:
Rituximab and Lenalidomide

Induction (cycles 1-12)

Rituximab

375 mg/m?

Lenaildomlde 1 | | || || |
Days 1 2] (28  —— ———

* Dose escalation to Tme (months)
25 mg allowed

Maintenance (cycle 13 - POD)

Rituximab
375 mg/m?
! . == | =—] E— — ] -
Lenalidomide
15 mg
Davsl_zlng ———————————#
17 18 19 20 21 22 23 24 POD
Time (months)

Response assessment: Cheson 2007; DVT prophylaxis: ASA
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Slide 28. Chemotherapy-free initial treatment for MCL: Rituximab and Lenalidomide

Another very interesting study that was recently presented at this year’s American Society of Hematology (ASH) conference
was a study published by Dr. Jia Ruan and published in the New England Journal of Medicine, which is a chemotherapy-free
initial treatment for mantle cell lymphoma, which includes rituximab and an immune modulatory drug called lenalidomide.
This was given initially for 12 cycles, monthly cycles, at a dose of lenalidomide 20 milligrams in combination with rituximab,
and then given in maintenance at a slightly lower dose of lenalidomide. Patients were continued on treatment until they
progressed.
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Slide 29. Chemotherapy—free initial treatment for MCL: Rituximab and Lenalidomide

This was a small study with 38 patients who were included, and 33 of the 38 were able to get to the maintenance phase
of treatment. And, what Dr. Ruan presented was that there was a significant proportion, 19 patients of the 33, who were
still receiving lenalidomide and rituximab beyond 3 years, and achieved excellent outcome with this chemotherapy-free
approach.

R2: Outcomes

Progression-Free Survival

1 1 1 1ill 11 1

36-month PFS = 80.3% (95% CI = 63.0%, 90.1%)
48-month PFS = 70.6% (95% CI = 52.0%, 83.1%)

Median follow-up = 61 months (range 21-74)

Probability of progression free survival
0

o T T T T T T T T
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Months from Treatment

33 30 28 23 16 12 2

Number at risk
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Slide 30. R2: Outcomes

And, so you can see here that the 48-month progression-free survival is around 70%, which basically means that at 4 years
after treatment, 70% of patients were continuing in remission. And, so this is also a very nice treatment option potentially for

patients who cannot tolerate intensive chemotherapy.
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Adding targeted therapies to frontline
treatment may improve outcomes
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Slide 31. Adding targeted therapies to frontline treatment may improve outcomes

There are a number of new approaches that are being studied for the frontline treatment of mantle cell ymphoma. The
clinical trial that we have open for the frontline treatment of mantle cell ymphoma patients is a Phase Il clinical trial in which
we’re using a standard chemotherapy regimen and adding to it lenalidomide, which is the immune modulatory drug, that
has substantial activity in mantle cell ymphoma. There are 3 phases of treatment on our trial, it’s lenalidomide plus R-CHOP,
followed by rituximab and high-dose cytarabine, which is a treatment that’s given in the hospital for a few days, and then
instead of doing a stem cell transplant, instead we’re giving rituximab and lenalidomide maintenance.

The reason for that is because increasingly there’s more and more evidence that maintenance is a very effective treatment
that can be utilized for consolidation to essentially mop up any residual mantle cell ymphoma cells, and may be just as
effective as an autologous stem cell transplant, but significantly less toxic, not requiring a month in the hospital and close
follow-up for several months afterward.

And, what we’ve seen so far with this clinical trial is that it’s a very effective treatment program and, you know, we’re looking
forward to analyzing the final results of this study.

The other important frontline study in mantle cell lymphoma that | will highlight is the SHINE study, which has fully accrued
patients and now we’re just waiting for the final results of the trial to come out. What this study looked at was using
bendamustine and rituximab, which is the highly effective and well-tolerated treatment program that we use typically for
patients who are not transplant-eligible. BR was the chemotherapy platform in the study and patients were randomized to
either receive BR plus ibrutinib, which is a novel therapy that I'll talk a little bit more about, and it’s also called Imbruvica®,
or to receive BR without any additional treatment. And, after completing initial chemotherapy for 6 cycles, patients receive
maintenance with rituximab and ibrutinib for the investigational arm, and with placebo for the control arm. And, so we’re
eagerly awaiting this study to see whether the addition of ibrutinib to BR will improve outcomes. And, hopefully in the next 1
to 2 years we’ll see the results of that study come to the forefront.

And, another trial that we’re excited about here at MSKCC, that has opened, is a Phase I/ll study looking at BR plus ibrutinib
plus another very exciting drug in mantle cell ymphoma called venetoclax, which is a BCL2 inhibitor. This is a study that we
are eager to see if it could potentially represent an improvement beyond BR and ibrutinib. If the SHINE results end up being
positive, this could be the next potential frontline regimen that could be even more effective in the future.

So, the concept here is really to add the new treatments, lenalidomide, ibrutinib, and venetoclax, to some of the standard
chemotherapy platforms to see if we can get even better remission rates and improve the outcomes for patients with
mantle cell lymphoma.
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(also called recurrent or relapsed disease)
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Slide 32. WHEN MCL COMES BACK (also called recurrent or relapsed disease)

So, I'd like to talk a little bit about how we approach the treatment of mantle cell ymphoma when it comes back after initial
treatment.

What are signaling pathways?

Cascade of events inside a cell

Usually cause cancer cells to grow and stay alive

Can be targeted
* Some cancer cells are "addicted” to certain pathways

_—

CELLGROWTH AND
PROLIFERATION
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Slide 33. What are signaling pathways?

I’'m going to just skip this slide in the interest of time.
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Improved understanding of aberrant cellular pathways in MCL
has led to development of mechanism-based treatments
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Slide 34. Improved understanding of aberrant cellular pathways in MCL has led to development of mechanism-
based treatments

But, basically what we are trying to do is to better understand the abnormal pathways within the cell that drive cells to grow
and divide with mantle cell lymphoma. And, better understanding these different pathways like the B cell receptor pathway,
the NF kappa B pathway, the PI3 kinase pathway, all of these different pathways are important pathways that can be
targeted with biologically targeted therapies, to block the signal that’s being passed along, and to halt the growth of the cell
and to more effectively kill and treat mantle cell lymphoma.
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Slide 35. Ibrutinib in relapsed / refractory MCL

One of the most effective treatments for relapsed/refractory mantle cell ymphoma is ibrutinib or Imbruvica. This treatment
involves an oral drug which is taken daily and the ibrutinib blocks a protein called Bruton’s tyrosine kinase, which is an
important protein within the B cell receptor pathway, which we know is turned on in mantle cell lymphoma and leads to
increased proliferation of cells. The data from the initial study that led to the FDA approval of ibrutinib showed an overall
response rate of around 70% and a complete response rate of around 20%.

Unfortunately, what we see is that the median duration of response for all-comers with ibrutinib is only 18 months and the
progression-free survival 14 months, meaning that there’s only a proportion of patients who are able to stay on ibrutinib for
a long period of time, and in most patients, this gives a remission duration of only about a year or a year and a half, and
we’d like that to be much longer.
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Slide 36. Lenalidomide in relapsed / refractory MCL

Lenalidomide, as we talked about, is an immune modulatory drug. It has a variety of different effects on immune cells in
the microenvironment around the mantle cell ymphoma cells, and it helps to stimulate the immune response against the
tumor cells. This has been shown to be associated with an overall response rate of around 28% and, unfortunately, a low
complete response rate of only 7.5% in the relapsed/refractory population, and the duration of response is short as well.
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Slide 37. Venetoclax in relapsed / refractory MCL

Venetoclax, which is not FDA approved for the treatment of mantle cell ymphoma yet, but is part of the NCCN (National
Comprehensive Cancer Network) guidelines for the treatment of relapsed/refractory mantle cell ymphoma, is a drug

that inhibits the protein BCL2, which is an important protein within the programmed cell death pathway or the apoptotic
pathway. And, it pushes cells towards apoptosis or cell death. This has been shown to be associated with an impressive

overall response rate of 75% and a complete response rate of around 21%.
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Slide 38. Low complete response rates with single-agent biologically-targeted agents in rel/ref MCL

This is a slide that summarizes the response rates for different biologically targeted drugs in the relapsed/refractory setting

for mantle cell lymphoma.
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We are really truly excited that there is more and more different categories of drugs that are active in mantle cell lymphoma,
such as bortezomib, which is a proteasome inhibitor, lenalidomide, ibrutinib, as we talked about. Idelalisib is a PI3 kinase
inhibitor. Temsirolimus is an mTOR inhibitor. This drug is a CDK46 inhibitor, which is shown to be effective. And, this is an
HDAC inhibitor. All of these different new categories of drugs have activity in mantle cell ymphoma. However, you can

see by the red here that the degree to which these drugs can result in a complete remission versus a partial remission,
complete remission is when you see no evidence of the disease after putting somebody on treatment and when you repeat
a PET scan nothing lights up, consistent with active lymphoma. The CR rate is lower than what we would like to see.

Many new treatment categories for MCL in
development...toname a few:

* Pl3-kinase inhibitors
* Cyclin-dependent kinase inhibitors

* PRMTjs inhibitors and other epigentic modifiers (HDAC inhibitors like
abexinostat)

* Immune therapy
— CART-cell (genetically engineered immune effector T-cells)
— Checkpoint inhibitors
— Bispecific antibodies
* New anti-CD2o inhibitors
— Obinutuzumab
— Ofatumumab
* Antibody drug conjugates

{ @ Memorial Sloan Kettering
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Slide 39. Many new treatment categories for MCL in development...to name a few:

And, so our approach at Memorial Sloan Kettering is to try to think about new combinations that we can use with these new
biologically targeted therapies to improve the response rates.
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Synergisticcombinations of biologically-targeted
agents may enhance efficacy in rel/ref MCL

b e Phase I-IB clinical trial of buparlisib
- and ibrutinib in mantle cell, follicular,
and diffuse large B-cell lymphoma

DLT abservation period

Cyclea (4 weeks) l Cyclez (g weeks) I Cycle 3 (4 weeks) l Cycle & (4 weeks) | Cycle X (4 weeks)
— T T+t T T T —+—T1 T 71— T T T T T

Ibrutinib PO Daily

= 4 o X / L j Dose Escalation a =
:'niﬁ g “'_@‘\JM’ETL"’ © Dose | Buparisib | Ibrutinib 'mf?:ﬂgcllj- L
@ | | ey "m(mg day) (mmg-f. d-a"y-)' wit .
| Y | 13 50 e ORR was 100%,
© T e\ K = 8o 420 includingeightCR
_ = @\\41(41\ 1 8o 60 and three PR.
""‘M’*—o :@ — i Nucleus 2 100 550

Nature Reviews | Cancer

; Hendricks, Nature Reviews Cancer, 2014
=) Memorial Sloan Kettering - .
‘o Camcer Carter MSKCCIRB 16-009; Dr. Connie Batlevi, ICML 2017 40

Slide 40. Synergistic combinations of biologically-targeted agents may enhance efficacy in rel/ref MCL

So, one of these exciting combinations is a study that’s led by Dr. Batlevi here, which is a Phase I/l study — or Phase IB study
— which is combining buparlisib, which is a PI3 kinase inhibitor, and ibrutinib for the treatment of mantle cell ymphoma. And,
in this Phase | study, 11 patients with mantle cell ymphoma were treated and the overall response rate was 100%. And, 8

of these 11 patients achieved a complete response so much higher complete response rate and overall response rate than
with ibrutinib or a PI3 kinase inhibitor alone. And the reason why we think that’s the case is because we believe that dual
targeting of synergistic pathways are pathways that both lead to signals to turn on cell growth. If you could potentially block
both, you could overcome mechanisms of resistance and improve the depth of response, and that’s what we’ve seen with

this exciting study.
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Ibrutinib and Venetoclax

* Phase Il study
*  N=24 patients
* Overall response rate 71%.

* Improved CR rate of 63% (of these 77% were MRD negative in the bone
marrow)
* Toxicities
— Fatigue, diarrhea, nausea, upper respiratory infection, GERD,
neutropenia, cough, bruising, and tumor lysis syndrome
s \
Brutinib + venetoclax |
(24 months) ‘—)

N =130
\ v

Discontinue venetoclax
Continue ibrutinub

Relapsed/

refractory MCL
N = 260

Ibrutnib ¢ placebo
(24 months)
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Slide 41. Ibrutinib and Venetoclax

Another combination, which has great potential, is ibrutinib plus venetoclax. The results of this study were presented at
the International Congress on lymphoma in Lugano this year in the summer, and 24 patients were treated with ibrutinib
and venetoclax. The overall response rate was 70%, but the complete response rate was much higher than with ibrutinib
or venetoclax alone. The CR rate was 63%. And, when more sophisticated blood tests and bone marrow tests were done
to look to see were there any residual cells left over, this is minimal residual disease testing, they found that many patients
were MRD (minimal residual disease) negative with this very exciting combination. So, this suggests that the depth of
response and hopefully the duration of response could potentially be much longer with this combination.

Because of these exciting results, there’s now a Phase lll study that’s planned in relapsed/refractory mantle cell lymphoma,
that’s shown here in the schematic below, which MSKCC is participating in, in which patients will be randomized, relapsed/
refractory mantle cell ymphoma patients will be randomized to receive either ibrutinib and venetoclax, the combination, or
ibrutinib alone. And, hopefully what we will see in this randomized study is that the combination wins and is more effective
than ibrutinib alone, and this could potentially lead to the FDA approval of this combination.
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Slide 42. Side effects management
I'll mention just a few words about side effects.

Side effect profile of a treatment

* The side effects of any treatment can be generally estimated, but hard to
predict what side effects will occurin any individual patient

— Likely (>20%)
— Less Likely (<20%)
— Rare but serious (<2-3%)
+ Inaddition to incidence (how common orrare), how severe?
— Manageable with supportive care?
— Require inpatient hospitalization?
— Reversible?
— Potentially life-threatening?

{ Q; Memorial Slean Kcttering
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Slide 43. Side effect profile of a treatment

All of these different treatments that I've mentioned have different side effects. But | think as a patient, it’'s important to think
about what side effects are common versus those that are uncommon. And, when you read a consent form you’ll see that
there’re different categories of side effects, those that are likely, these happen in greater than 20% of patients, less likely,

less than 20% of patients, and then those that are rare, but serious.
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| would encourage you to talk to your medical oncologist about what they have experienced in terms of the tolerability of
any given drug or new drugs in a patient. And, how they can try to think about those side effects, particularly in you or in a
mantle cell ymphoma patient specifically, because oftentimes, the presence or absence of other medical issues can really
influence how somebody tolerates a given drug.

The other things that are important is not only just the incidence, like the percentage of patients who experience the side
effect, but also how severe is that side effect. Is, for example, the diarrhea mild and it can be well managed with Imodium, or
is it more severe, do patients have to be admitted to the hospital to manage some of the side effects from a treatment, and,
are these side effects reversible, are they potentially life-threatening? These are all questions to ask when considering the
side effect profile of any given drug.

Selection of treatment

+ Consider goals of treatment
— Optimize initial remission duration
— Optimize short-term quality-of-life
* Consider age, health status, and other medical problems
— Age and functional status
— Cardiac disease
* Atrial fibrillation
— Peripheral neuropathy
— History of bleeding
— Other medications

{ Q—;\ Memorial Sloan Kettering
'\I,/ Canger Conter 4

Side 44. Selection of treatment

In addition, there are certain things that are important in terms of selecting one treatment over another. One is to think
about what your goal with the treatment is. Is it to optimize your initial remission duration or is it to optimize your short-term
quality of life? And, that may go into the decision. For example, an initial transplant approach with very intensive induction
chemotherapy, that may be associated with the longest initial remission duration, but it’'s going to require, you know, 9, 10
months commitment to go through intensive chemo and an inpatient hospitalization and the follow-up after an autologous
stem cell transplant. So, those things need to be weighed.

And, then also, we always consider age and health status and other medical problems. For example, atrial fibrillation is an
important consideration with ibrutinib therapy because ibrutinib can cause the development of atrial fibrillation and also
can cause increased heart rates or poor control of atrial fibrillation in some cases. Certain treatments are associated with
peripheral neuropathy, such as Velcade® or bortezomib, and that’s something to consider. And also, whether or not you’re
on a blood thinner or have a history of bleeding, those are things to consider with ibrutinib, which puts you at increased risk
for bleeding.
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a more
selective,
potent BTK
inhibitor
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minimize off-
target activity

(up to 6%)

Acalabrutinib

All grades Grade1 Grade 2
Most common eventst
Headache 47 (38%) 30(24%) 15 (12%)
Diarrhoea 38(31%) 21{17%) 13(10%)
Faligue 34 (27 24 (19%) 8i{b%)
Myalgia 26 (21%) 19 (15%) 6 (5%)
Cough 24 (19%) 21(17%) 3(2%)
Nausea 22 (18%) 12 (10%) 9(7%)
Fyrexia 19 (15%) 14(11%) S{4%)
Most common grade 3 or worse events§
Anaemia 15 (12%) 1(1%) 3(2%)
MNeutropenia 13(10%) 0
Prieumonia 7 (6%) 1{1%)

*+ FDA-approved Oct 2017
¢ Ibrutinib associated with atrial fibrillation (6—9% of patients), infection (14—-29%), and bleeding

Grade 3

2(2%)
43%)
1(1%)
1(1%)
]

1(1%)
0

10 (8%)
6 (5%)
6(5%)

e Acalabrutinib is possibly associated with a more favorable safety profile
— No cases of atrial fibrillation
— One case of severe bleeding event

1(1%)

7 (6%)

Grade 5"

- -~ I - - - -

"’ Q; Memorial Slean Kettering
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Wang, Lancet, 2017
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Slide 45. Acalabrutinib

One of the exciting new developments in the treatment of relapsed/refractory mantle cell ymphoma was the recent FDA
approval of acalabrutinib. This is another BTK inhibitor. It’s a sister drug to ibrutinib. And, it has the same target. But, it’s
more selective and it has less off-target effects. And, so therefore, it may have fewer side effects compared to standard
ibrutinib. And so, what was seen, this was just presented at ASH and recently published in the Lancet, is that there seemed
to be no cases of atrial fibrillation with acalabrutinib, whereas we see about 6 to 9% of patients develop AFib with ibrutinib.
And, there was only 1 case of significant bleeding. So, acalabrutinib may be a very effective BTK inhibitor that limits some of

the toxicities that we see with standard ibrutinib.
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Slide 46. Communicating with your treatment team

The last few thoughts | would share with the group today is about communication with your treatment team.

Communication

* Your oncologist and health care team are your advocates

— Be sure to tell them what are your wishes, needs, goals, questions,
and concerns

* Bring another “set of ears” to your appointments
* Ask about clinical trial options
— Many new therapies

— Best access to new drugs and novel combinations is in the context
of a clinical trial

— Take home a copy of the informed consent document. Read it and
bring back questions. Your team can help explain the rationale, the
experience on the study thus far, the anticipated side effects, etc..

‘r’ 427 Memorial SoanKettering
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Slide 47. Communication

So, one of the things that | really encourage my patients to share with your oncologist is to tell them what your goals are
with treatment because | think this is very important to understand a patient, their context, what their wishes are, and what
their concerns are with treatment, in order to really define a personalized treatment approach that is best for that individual
patient. Especially with mantle cell ymphoma, where there’s not one standard of care, you really want your medical
oncologist to understand you and your goals in order to come up with a treatment plan that is best for you.
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The other thing | always encourage my patients to do is to bring another set of ears, which just means family or a friend,
who can listen to the discussion along with you, potentially take some notes, so that you can discuss the important points
after the visit. Because sometimes the visit goes very quickly, and you have a lot of questions or concerns and sometimes it
could be useful to review that with somebody who’s on your care team.

And, then the other thing is that we really encourage patients to ask about clinical trial options. As you can see, there’s

a number of new treatments that are in development for mantle cell lymphoma and we are really optimistic about the
outcomes improving for mantle cell ymphoma patients, given all of these new treatments. And, so enroliment in a clinical
trial is oftentimes a very excellent way to get access to some of these new drugs or novel combinations.

Encourage your medical provider to give you a copy of the informed consent document, take it home, read it, write on it,
bring back your questions, and have your team help explain what’s the rationale for the study, what’s the experience so far
on the study, how have patients done, what are the side effects, etcetera. And, that’s really the responsibility of your care
team to help you to best understand what your treatment options are.

CONCLUSION

* Great sense of optimism in the field of MCL
* Many new treatments with exciting activity

* Areal hope that novel treatment strategies will
translate into significantimprovementsin
survival and quality of life for MCL patients

THANKYOU!

{ a Memorial Sloan Kettering
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Slide 48. CONCLUSION

So, with that, | will say thank you again and again emphasize that we really have a great sense of optimism in mantle cell
lymphoma, there are many new exciting highly active treatments, and we think that this is going to lead to an improvement
in the survival and quality of life for mantle cell lymphoma patients in the future.

So, thanks again.
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Mantle Cell Lymphoma?

Q&A Session

Ask a question by phone:
* Press star (*) then the number 1 on your
keypad.

Ask a question by web:
* Click “Ask a question”
* Type your question
¢ Click “Submit”

Due to time constraints, we can only take one question
per person. Once you’ve asked your question, the
operator will transfer you back into the audience line.
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Slide 49. Q&A Session

Lizette Figueroa-Rivera:
Thank you so much, Dr. Kumar, for your very informative presentation. It’s now time for the question and answer portion of
our program.

We’ll take our first question from our web audience. Kimberly asks, what is the overall average remission time before
reoccurrence usually starts to show and there are symptoms recognizable other than a CT scan?

Dr. Kumar:

That’s a great question. The remission duration really depends upon what is the initial treatment approach that’s utilized. So,
for the more gentle treatments, for example, like bendamustine and rituximab, the initial remission duration may be shorter
than for a patient who receives more intensive chemotherapy and an autologous stem cell transplant.

Overall the remission durations are improving significantly with the incorporation of the novel biologically targeted therapies
that | discussed, as well as with increased experience, giving different treatment regimens.

We usually quote for the intensive induction chemotherapy followed by transplant approach, the median or average
remission duration is around 7 years or so. With the bendamustine and rituximab, the median or average remission duration
is probably closer to 3 to 5 years.

Lizette Figueroa-Rivera:
Thank you. And we’ll take the next question from our telephone audience, please.

Operator:
Yes, our next question comes from John from North Carolina. Please state your question.

John:

Yes, | had a remission and a second treatment for — a much briefer treatment about 3 years ago. Since that time, since early
2015, I've been taking ibrutinib. Started out with 4 per day, then 2, and now | do 1 per day because of the side effects. Have
had no side effects in about 3 years. And, | just wondered if | should continue to take 1 per day or try to go back to 2 per
day and see what the side effects might be.
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Dr. Kumar:

Thank you, John. | think in general if a treatment is working for you and is helping to control your lymphoma, then | would
say to continue with that treatment. And, so we know from the Phase | data where they looked at pharmacokinetic and
dynamic information from ibrutinib, or Imbruvica, that even at a 1 pill per day dosing, there is very effective hitting of the
target of Bruton’s tyrosine kinase. And, so many patients have very good efficacy even at a lower dose.

Lizette Figueroa-Rivera:

Thank you for the question. And, our next question comes from our web audience. Alexander asks about the latest MCL
CAR T-cell therapy, applicable developments, and also if MRD testing, which is minimal residual disease testing, can be an
alternative to the maintenance traditional tests, such as PET/CT scans or bone marrow biopsies.

Dr. Kumar:

So those are 2 very good questions. So, we are actively studying CAR T-cells for mantle cell ymphoma. As you know, the
FDA approved CAR T-cell therapy for another type of B cell non-Hodgkin lymphoma called diffuse large B cell ymphoma.
And, there is an ongoing Phase Il study called the ZUMA-2 study that’s looking specifically at CAR T-cells in the mantle cell
lymphoma population. And so, as a mantle cell ymphoma patient, you certainly would be potentially eligible for a number of
different clinical trials at specialized cancer centers, to participate in a CAR T-cell trial. And, it may very well be possible that
CAR T-cell therapy in the future will be FDA approved for mantle cell ymphoma. However, we don’t know — we don’t have
enough data to know yet whether CAR T-cells are an effective strategy for mantle cell ymphoma. That data has not yet
been presented. There’s really only a handful of mantle cell ymphoma patients that have been presented or — and so it’s an
ongoing area of investigation.

With regard to minimal residual disease (MRD) testing, so that’s a very exciting and important way to assess whether there’s
microscopic or circulating tumor DNA in a patient’s bloodstream. And, there are many different MRD — or there’s many
different clinical trials that are incorporating minimal residual disease testing into the clinical trial design. So, for example,
there is a cooperative group study in the United States for newly diagnosed mantle cell ymphoma patients, where they will
undergo initial induction chemotherapy and if they become MRD negative, then they will not receive a transplant. However,
if they’re MRD positive, they will receive a stem cell transplant. And so, MRD is potentially a tool that could be utilized to see
what is the depth of response to any particular treatment, and to help guide whether patients can — whether patients need
to receive further therapy or whether their therapy could be de-escalated or stopped.

Now, whether MRD blood testing will be able to replace PET scans or bone marrow evaluations, that’s something that we
don’t — we don’t have the answer to yet. For now, imaging testing and bone marrow evaluations are the best way to assess
the status of your disease.

Lizette Figueroa-Rivera:

And we’ll take the next question from our web audience. We actually have 2 people asking about allogeneic stem cell
transplant and how does allogeneic stem cell transplant, which is a transplant that utilizes cells from a donor, how does that
play a role for mantle cell ymphoma?

Dr. Kumar:

Yes, so there is a role for allogeneic stem cell transplant for mantle cell ymphoma and allogeneic stem cell transplant is
potentially an approach that could be curative for some mantle cell ymphoma patients. And typically, we utilize allogeneic
stem cell transplants in younger or fit patients who have received initial therapy, but then the disease comes back.

And, particularly patients for whom they may have certain high-risk features like we discussed, they may be reasonable
candidates for allogeneic stem cell transplant.

The decision whether or not to do an allogeneic stem cell transplant is a very individualized decision and requires meeting
a transplant team, assessing what the donor options are. You know, whether you have a sibling donor or matched unrelated
donor, cord blood, etcetera. Assessing what the status of one’s disease is at the time of the transplant, if you’ve achieved

a remission with subsequent therapy. And also, the health status of the patient in terms of what their age is and what their
other medical issues are.

I would just mention that although allogeneic stem cell transplant has been shown in a proportion of patients to be
associated with long-term remission durations and potentially a cure when effective, allogeneic stem cell transplants do
have more toxicities associated with them, like infection or graft-versus-host disease (GVHD), and so it’s very important that
your medical team carefully balances the risks versus the benefits. But certainly, we all have patients who are very good
candidates for allogeneic stem cell transplant.
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Lizette Figueroa-Rivera:

Thank you. And our next question comes from the web from Larry. Larry asks, can initial indolent, which is non-aggressive
mantle cell, relapse in the form of blastic, which is aggressive? His relapse occurred in the eye orbit 4 years after a stem cell
transplant.

Dr. Kumar:

Yes, yes, that can occur. So, mantle cell ymphoma can evolve in terms of the subtype of mantle cell ymphoma, and can
acquire new genetic abnormalities. And, these genetic abnormalities can be associated with more aggressive disease. So,
we know that blastic mantle cell ymphoma tends to occur in later stages of the disease, although patients can be initially
diagnosed with blastic mantle cell as well. And, we also know that, for example, patients can acquire a P53 mutation later
on in their disease course. And oftentimes, that P53 mutation is associated with blastic disease. So, it is common or, you
know, certainly we see patients who initially have more favorable disease biology, undergo initial treatment, and then
relapse in the future with more aggressive disease.

Lizette Figueroa-Rivera:
And our next question comes from Deanna from the web. She asks, since rituximab maintenance seems to be helpful after
transplant, why not continue for more than 3 years?

Dr. Kumar:

Well, that’s a very good question. We actually don’t know what the optimal duration of maintenance is for mantle cell
lymphoma. And, we can only use the guide that was published in the study, in the randomized study, and they chose 3
years of maintenance, and so we know what the outcomes are associated with that duration of treatment. We don’t know
whether the outcomes would be even better if you continued the maintenance, or would potentially be just as good if the
maintenance was a shorter duration.

What we do know is that rituximab maintenance over a long period of time can be associated with the development of
what’s called hypogammaglobulinemia, or low immunoglobulin levels. And, that can sometimes put patients at increased
risk for infection, like pneumonia and sinusitis and things like that. So, we always have to balance the interest in optimizing
the treatment, but also recognizing that treating people ad infinitum with certain drugs can put them at increased risk for
toxicities related to the therapy.

Lizette Figueroa-Rivera:
Thank you. And, our last question today comes from Melissa and she’s asking, where do you see the future role of
methotrexate in the treatment for mantle cell ymphoma?

Dr. Kumar:

Well, methotrexate is a treatment that’s not thought to be one of the standard treatments for mantle cell lymphoma, except
for when mantle cell ymphoma involves the central nervous system (CNS). So, it's a small percentage of patients who have
mantle cell ymphoma that involves the brain or the spinal cord or the fluid around the brain and the spinal cord, that’s
called central nervous system involvement. And, if patients do have CNS involvement with mantle cell ymphoma, then
intravenous methotrexate can be a very effective therapy for that particular presentation.

Lizette Figueroa-Rivera:
Thank you, Melissa, for your question, which was our final question today. And thank you so much, Dr. Kumar, for your
continued dedication to patients.
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@ The Leukemia & Lymphoma Society Offers:

* Information Resource Center: Information Specialists, who
are master’s level oncology professionals, are available to
help cancer survivors navigate the best route from diagnosis
through treatment, clinical trials and survivorship.

»EMAIL: infocenter@LLS.org
» TOLL-FREE PHONE: 1-800-955-4572

* Free Education Booklets:

» www.LLS.org/booklets

* Free Telephone/Web Programs:
»www.LLS.org/programs

* Live, weekly Online Chats:

»www.LLS.org/chat
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Slide 50. The Leukemia & Lymphoma Society Offers: Information Resource Center

For those of you who participated in today’s program, we hope the information presented today will assist you and your
family in your next steps.

If we weren’t able to get to your question today or you want more information, you may speak to an Information Specialist
at 1-800-955-4572 from 9 AM to 9 PM Eastern Time, or reach us by email at infocenter@LLS.org.
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@ The Leukemia & Lymphoma Society Offers:

* Support Resources: LLS Community, discussion boards, blogs, support groups, financial assistance and more:
www.LLS.org/support

+ NEW LLS Podcast, The Bloodline with LLS! Listen in as experts and patients guide listeners in understanding
diagnosis, treatment, and resources available to blood cancer patients: www.thebloodline.org

Education Video: Free education videos about survivorship, treatment, disease updates and other topics:
www.LLS.org /educationvideos

Patti Robinson Kaufmann First Connection Program: Peer-to-peer program that matches newly diagnosed patients
and their families: www.LLS.org /firstconnection

Free Nutrition Consults: Telephone and email consultations with a Registered Dietitian: www.LLS.org/nutrition

What to ask: Questions to ask your treatment team: www.LLS.org/whattoask [~ 7 oo | |
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Slide 51. The Leukemia & Lymphoma Society Offers: Support Resources

Information Specialists are available to answer your questions about treatment, including clinical trials, and answer other
questions you may have about support, including financial assistance for treatment.

Again, we’d like to thank AstraZeneca Pharmaceuticals, Celgene, and Pharmacyclics, an AbbVie Company, & Janssen
Biotech for support for this program.

Dr. Kumar, thank you again for volunteering your time with us today. And, on behalf of The Leukemia & Lymphoma Society,
thank you all for joining us. Goodbye and we wish you well.

END
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