Diagnosing and Treating Slow Growing CYPHOA is today

Non-Hodgkin Lymphomas

TRANSCRIPT

WELCOME AND INTRODUCTION

Diagnosing and Treating Slow Growing e 3
Non-Hodgkin Lymphomas socerv s today

Aghting bhaod can

Welcome & Introductions
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Lizette Figueroa-Rivera, MA

Hello everyone. On behalf of The Leukemia & Lymphoma Society, a warm welcome to all of you.
Special thanks to Dr. Fredrick Hagemeister for sharing his time and expertise with us today. We have
over 1,400 people participating in today's program from across the United States and Canada. Before
we begin, I'd like to introduce The Leukemia & Lymphoma Society's President and Chief Executive
Officer, Dr. Louis DeGennaro, who will share a few words. Dr. Lou, please go ahead.

Dr. Louis DeGennaro, PhD

Thank you, Lizette, I'd like to add my welcome to patients, caregivers and healthcare professionals
attending the program today. The Leukemia & Lymphoma Society exists to find cures and to ensure
access to treatment for blood cancer patients. Our vision is a world without blood cancer. For more
than 60 years, LLS has helped pioneer innovation such as targeted therapies and immunotherapies
that have improved survival rates and the quality of life for many blood cancer patients. To date, we
have invested over $1 billion in research to advance therapies and save lives. Until there is a cure,
LLS will continue to fund promising research from the bench to the bedside.

As today's program demonstrates, we are also the leading source of free blood cancer information,

education and support; and we touch patients in their communities through our 56 chapters across
the US and Canada. LLS also acts as the voice for all blood cancer patients. We advocate for
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patients and survivors and their families, helping them navigate their cancer treatments and ensuring
that they have access to quality, affordable and coordinated care.

Today, we're extremely fortunate to have as our presenter Dr. Fredrick Hagemeister, one of the
nation's leading experts in non-Hodgkin's lymphoma. We appreciate his dedication to supporting our
mission and his commitment to caring for patients living with blood cancers. On behalf of LLS and

those we serve, I'd like to thank him for providing us with important information on the diagnosis and
treatment options for non-Hodgkin's lymphoma patients.

And now I'll turn the program back to Lizette.
Lizette Figueroa-Rivera, MA

Thank you, Dr. Lou. We would like to acknowledge and thank Bristol-Myers Squibb, Genentech and
Biogen, and Pharmacyclics and Janssen for their support of this program.
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Lizette Figueroa-Rivera, MA

| am now pleased to introduce Dr. Fredrick Hagemeister, Professor of Medicine, Department of
Lymphoma/Myeloma, at the University of Texas, MD Anderson Cancer Center in Houston, TX. On
behalf of The Leukemia & Lymphoma Society, thank you for volunteering your time and expertise with
us.

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

Fredrick Hagemeister, MD
Thank you, Lizette. | really appreciate both your asking me to do this as well as having Dr.

DeGennaro there, and | appreciate The Leukemia & Lymphoma Society for having me, being able to
do this. | really appreciate it.
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| have no major disclosures for this particular presentation.

Lymphoma: A Model for Basic Science
and Clinical Research

“Staging”-does the extent of disease make a difference?
Combinations of drugs - better than “single-agent”
therapies?

Cytogenetics — a tool for better classification and basic
science?

Radiotherapy — a useful treatment?
Prognostic factors — determining outcome?
Antibody therapy — new targeted treatment?

Gene Microarray Studies — understanding the basic cause
of cancer?

Molecular Studies-testing minor variations that make a
difference?

| would like to go and get started. There's a lot of information that we have to go over, and | hope that
you find much of this information not only interesting but also will spur you on to think about additional
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things that might be important in your asking further questions about this and looking more deeply
into some of the information which I've provided you.

First of all, I'd like to talk about just in general what we think about lymphoma and how we view it.
Lymphoma is really a model for basic science and a lot of clinical research that's going on. You can
see listed here many different things that took place in the past and are still being looked at currently
in the management of patients with lymphomas. And these have been extrapolated to patients with
solid tumors. These days, of course, we're learning things from investigators who look at solid tumors
as well because we're finding out that many of those drugs that work in solid tumors are working also
in lymphoma. And some of the research that is going on there is making a big impact in the
management of patients with both lymphomas and leukemias.

Frequency of Lymphoma
Subtypes in Adults

Mantle cell (6%) Follicular
lymphoma (22%)

Peripheral T-cell (6%)

Other subtypes with a
frequency <2% (9%)
& Small lymphocytic
lymphoma (6%)

Composite

lymphomas -

(13%) \ Marginal zone
B-cell lymphoma
MALT type (5%)

Marginal zone

B-cell lymphoma
Diffuse large nodal type (1%)
B-cell (31%)

Lymphoplasmacytic

lymphoma (1%)

Armitage et al. J Clin Oncol. 1998;16:2780-2795.

The frequency of lymphoma subtypes shown here has not changed much in many years. I'm showing
you some of the lymphomas that have been listed and studied more recently, and you may be very
well aware that we're breaking these down into even more subsets. Shown on the sort of right-hand
side are follicular lymphomas which represent 22% of patients with lymphoma; and, of course, the
more aggressive diffuse large B-cell is shown at the bottom. About 31% in the United States have
that particular disorder, who have lymphomas. And somewhere around 60,000 or so new patients will
be diagnosed with lymphoma this year in the United States, and that number does climb a little bit
with time.

Also shown on here, on this slide, are other lymphomas; and I'm going to cover some of those

lymphomas during this presentation. I'm including mantle cell as being one of the indolent
lymphomas, although that is arguable about whether it will be or not. But because it is a small cell
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lymphoma and not a large cell ymphoma, I've also included it; and I'll also include a little bit about T-
cell ymphomas as well, which only represent 6% of the lymphomas in the United States.

Diagnosing and Treating Slow-
Growing Non-Hodgkin Lymphomas

« Diagnosis
» Possible Causes

The first possible causes of lymphomas are shown here;

Possible Causes of Lymphomas
+ Aging

* Immunodeficiency/ Imnmunosuppression
— Congenital - Ataxia telangiectasia, Wiskott-Aldrich, SCID

— Acquired - HIV infection, organ transplant, aging, autoimmune
disease

-~ Drug induced - Immunosuppressants, organ or allogeneic SC
transplantation

+ Environmental/Toxic Exposure
- Agent orange, dioxins, PCBs, pesticides, herbicides, solvents

+ Radiation
- Atomic bomb exposure, Nuclear reactor accidents, Therapeutic RT

+ Chemotherapy
- Methotrexate and other immunosuppressive drugs suspected

+ Viruses
-~ EBV, HIV, HTLV-1, Hepatitis C, Human Herpesvirus 8

+ Bacteria
-~ H. Pylori, B. burgdorferi, C. jejuni, C. psittaci
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and, as you can see, there are a variety of different possible things that have been linked to the
development of lymphoma. What you don't see here are different types of foods or exposure to
different kinds of environmental agents, except for Agent Orange, which is still counted as being a
major issue for people who have worked in the armed forces. Other things that have been listed, also
pesticides and herbicides. The problem is that we don't know exactly which one. If you happen to use
pesticides and herbicides on a farm, for example, there is a higher risk of developing lymphoma. It
hasn't been very well worked out, but the point is that with this particular slide, all of these are
associated with some type of immune suppression. And this is the major key factor in understanding
what might be the cause of lymphoma or why patients develop lymphoma. And I'd like to say it's not
just having low immune function. It's actually having a dysimmune function. In other words, a
dysfunction of the immune system rather than being poor immunity.

Primary Immunodeficiency Disorders
Associated with NHL

Wiskott-Aldrich Syndrome

Ataxia Telangiectasia

Common Variable Immunodeficiency
X-Linked Immunoproliferative Syndrome
SCIDS - “Bubble Boy”

Autoimmune Lymphoproliferative Syndrome
(ALPS)

Job’s Syndrome (subcutaneous abscesses)

There are some primary immunodeficiency disorders that are associated with lymphomas, and they're
shown on this slide. They are relatively uncommon disorders. However, all of these have been
associated with an increased risk of developing lymphoma. And there are a variety of different
possible models as to why these might be taking place. For the most part, there is an overactivity of
the immune system; but it is in the wrong direction. So it's not just that the immune function is poor or
that there's a really bad immunity. Instead, it is that the immune function is a dysfunctional immune
system—kind of like you could think of it as dysfunctional family members and that kind of thing. It's a
way to think about it.
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Autoimmune Disorders Associated with
Development of Lymphomas

Hashimoto’s Thyroiditis

Sjogren’s Syndrome

Rheumatoid Arthritis

Systemic Lupus Erythematosis
Sprue, Inflammatory Bowel Disease

Autoimmune Hemolytic Anemia and
Immunopathic Thrombocytopenic Purpura

Dermatitis Herpetiformis

There are some autoimmune disorders that have been associated with the development of
lymphoma, and shown here are a variety of them. These have been looked at in the past, and there
have been a number of patients—we often see patients who have thyroid dysfunction with Sjogren's
syndrome. Rheumatoid arthritis has not been easy to pin down, and I'm going to show you a little bit
about that. We know that patients who have sprue or inflammatory bowel disease have a higher risk
of it, and systemic lupus has been one of those things that's been associated with that disorder as
well or with development of lymphomas.
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Models for Increased Risk of NHL in
Patients with Autoimmune Disorders

* Chronic Immune Stimulation by Self Antigens
- Defective apoptosis of B-cells
— Impaired T-Cell function
— Secondary inflammation

* Genetic Factors

—~ Defects in inherited self-tolerance genes (TNF and IL-10
polymorphisms) with increased TNF, and increased NF-KB

-~ Other polymorphisms possibly associated (IL-7, IL-12, IL-
13, and Interferon-gamma)
+ Environmental Factors
— Dietary antigens (as in gluten, intestinal inflammation, and
lymphoma)
- Abnormal response to viral or other infectious agents.

There were some models, as | mentioned before, that might be thought of as being ideas of why this
might happen. And, mostly, they either represent some chronic immune stimulation by antigens that
are in the body. In other words, for some reason, your joints give you problems; and there's some sort
of immune stimulation because of that. But there's some background problem that's caused, that may
be developing in patients who have those background antigens in their body that are causing
stimulation.

There's some genetic factors that have been associated with the development of lymphomas, but
they are not apparently inherited. And one of the problems that we have, and get asked all the time, is
this an inherited problem? Do | have to worry about my kids? And we do see some patients who
come in whose family members have had some type of leukemia or some type of lymphoma
previously. But figuring out exactly what those defects are, are very, very difficult because they are
not easily identifiable; and it takes special studies to be able to find those particular commonalities in
those patients.

And then, finally, certain dietary factors and that includes people who actually have gluten-associated
inflammation of their bowel. They can't eat wheat, and some people who have that are clearly at risk
for developing lymphomas.

And then, finally, an abnormal response to other viruses or other infectious agents as in EBV.
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Relative Risks of NHL for Patients with
Selected Autoimmune Diseases

Disorder DLBCL CLL T-Cell MCL MZL LPL
RA 1.8* 14 1.9 1.2 14 2.5"
SS 11" -- 4]0) §]) 28" -
SLE 6.2 - uD uD - -
Celiac Dz 2.8* 0.5 17" 3.3 ubD 3.4

DM (Type1) 1.3 3.6* uD 5.0* 2.8 3.9

Autoimmune Diseases for which there are cases, but there either
no cases in the “Control Group” or the Relative Risk of NHL is
not statistically significantinclude: Crohn’s disease, Ulcerative
Colitis, Sarcoidosis, and Psoriasis

* P <0.05; UD: No cases in the control group; --: Too few cases in the
AD or the control group

Smedby et al. JNCI 98: 51-60, 2006.

So, this is the risk of development of non-Hodgkin lymphoma in patients who have certain types of
autoimmune diseases. And when you see a number that is so very high here, for example,
rheumatoid arthritis, on the left-hand side is systemic sclerosis; or SLE, systemic lupus
erythematosus; and celiac disease as | mentioned; and DM is diabetes mellitus, which has been
associated with the development of some lymphomas. And the number, it shows you like, for
example, in the top left-hand side, it says, "For diffuse large B-cell ymphoma, it's 1.8." That means
1.8 times the risk compared to people who don't have rheumatoid arthritis. So you can see across the
top that other lymphomas, including CLL (chronic lymphocytic leukemia), T-cell lymphomas, mantle
cell lymphomas, marginal cell ymphomas, and lymphoplasmacytic lymphomas are associated with a
risk; but it's not very high. And wherever you see the star, that means it's high enough to be
significant. The other numbers are not quite there, and so there are other disorders that are not quite
yet associated because of mere numbers. The numbers are too small to be able to tell whether
there's an increased risk or not.
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Clinical Features of 126 Patients with RA
and Risk of Lymphoma (2905 Controls)

Feature RRisk of NHL
Male : Female 0.8:9.2
Duration of Disease <5 : >5 yrs 24:14
Family history Autoimmune Disorders 1.1

ESR > 45 28

Severe Small : Severe Large Joint Damage 10.5: 293
Steroids/NSAIDS Therapy 1.5

NSAIDS > 10 yrs 1.9
Immunosuppressant Therapy 3.5

Immunosuppressants > 10 yrs 5.8

Dias and Isenberg. Nature Reviews/Rheumatology 3: 361-368, 2011.

Here's some clinical features of 126 patients who did have rheumatoid arthritis and the risk of
lymphoma, and you can see that there are a variety of different issues that are playing a role. At the
very bottom, | want you to pay some attention to the immunosuppressant therapy. The risk is 5.8
times the risk if you've taken immunosuppressants more than ten years, and there are a variety of
people who take immunosuppressants for various illnesses and increase their risk of developing
lymphoma.
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Drugs Associated with Development of

Lymphoproliferative Disorders

TNF-Blockers (Used for other inflammatory disorders besides those
listed)

+ Eternacept: Approved for RA, psoriasis, ankylosing spondilitis
+ Associated with NHL in RA (one study), maybe other solid tumors
» Infliximab: For RA, Crohn's, amylosing spondylitis, psoriasis, UC

+ Combined with azathioprine or 6-MP, associated with hepatosplenic
T-cell NHL

+ Adalimumab: Same as eternacept
Alemtuzumab
* In combination With CHOP for aggressive T-cell NHL
+ 3/20 developed EBV+ lymphoproliferative disorders
Methotrexate in rheumatoid arthritis patients
+ Reports of regression following discontinuation

+ WHO lL.atrogenic Immunodeficiency-associated LPD

Hoshida et al. J Rheum 34: 3222-331, 2007. Callen. Sem Cutan Med Surg
26: 8-14, 2007.

There are some drugs that have been associated with development of lymphomas as well, and they
include etanercept that's used for rheumatoid arthritis as well as other inflammatory disorders and a
variety of other drugs that you can see here. One of the drugs that we use commonly was
alemtuzumab for treatment of CLL, for example, and in combination with CHOP (cyclophosphamide-
doxorubicin-vincristine-prednisone) for aggressive T-cell ymphomas, a number of them develop EBV-
positive, that is to say Epstein-Barr virus-associated lymphoproliferative disorders. And, finally,
methotrexate, a common drug that is used to treat rheumatoid arthritis; and patients do have and
have taken methotrexate and come in to see us with lymphoma; and they've had rheumatoid arthritis.
And they ask us, can we get back on our methotrexate? Now that you've cured our lymphoma, and |
go, "No, | don't think so. | don't think | would do that." And | wouldn't do that because | don't know that
it doesn't increase the risk of their developing that disorder again.
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Clinical Features of Lymphomas in
76 Patients with RA

Feature MTX-LPD Non-MTXLPD AllCases Controls
All Pts 48 28 76 150
Med. Age 67 66 66# 58
Percentmale K Y 19 28* 62
Mo fromRA-LPD  132@ 144 NA

Percent Stage I/l 38 40 28

5yr0S, % 59 53 75

Comparisons with P = 0.05:

# RA cases with LPDs were older than were controls

* More women had LPDs with RA than did men compared with controls
@ MTX-LPDs occurred earlier in diagnosis of RA than did non-MTX-LPDs
+ RA-LPDs were more often early staged than controls

A 5-yr OS rates were worse for RA-LPDs that were controls

Hoshida et al. J Rheum 34: 322-331, 2007.

And here are some clinical features | just want you to pay some attention about the methotrexate
lymphoproliferative disorder. The months from having taken that drug to development was 132. With
the nonmethotrexate, it was much longer. So those patients who develop lymphoproliferative
disorders, that is to say lymphomas who had rheumatoid arthritis, they develop their lymphomas
much later than do the ones who receive methotrexate. So methotrexate appears to induce it or
cause it to be more frequent or more common. And when you compared it to controls, you can see
that the overall survival in those patients is lower than it would be in those patients who are
considered controls.
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Other Inflammatory Disorders for Which
There May Be an Increased Risk of NHL

Hashimoto’s thyroiditis (local MZL excepted)
Polymyositis/Dermatomyositis (small #s)
Psoriasis (problems in pathology)
Spondylarthropathies (small #s)

Systemic Sclerosis (small #s)

Wegener’s granulomatosis (problems with
pathology)

Other inflammatory disorders for which there may be an increased risk of developing lymphomas are
shown here, but there are problems with all of these in that we expect marginal zone lymphoma to be
occurring in patients who have thyroiditis. Polymyositis, there's just not enough people with it to be
able to make a definitive statement. Psoriasis can be associated sometimes with development of T-
cell ymphomas, and we don't have a lot of information about that because there's problems with
pathology. And a number of other issues that means too small numbers to make some sense out of
the increased risk or not.
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Diagnosing and Treating Slow-
Growing Non-Hodgkin Lymphomas

+ Diagnosis

+ Pathology

Talk a little bit about pathology.

Lymph Nodes and Lymphatic Vessels:
Important Parts of the Immune System

Lymph nodes and lymphatic vessels are very important parts of the immune system, and you can see
on the left-hand side, this is a schematic drawing of what a lymph node looks like. There are small
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lymph vessels that do connect these nodes, one with the other, throughout the entire body. Afferent
means these are the lymph that is flowing into the lymph node, and they flow in from the outside, and
you just see the node looks like a bean. It's sort of bean-shaped, and it's divided into various
segments by trabeculae and other different supporting structures. And these lymphocytes enter and
they eventually decide what they're going to do, how they're going to reduce antibody, if they're going
to multiply, whatever they're going to do, depending upon the stimulus. And on the right-hand side,
you can see a schematic drawing of the body with all of the lymph nodes that may be occurring.

Sometimes people say, "Well how many lymph nodes are involved?" Well, these are small lymph
nodes that you can sometimes not see; and it really isn't important how many are involved in a
particular area, although you will see that when you talk about the FLIPI (Follicular Lymphoma
International Prognostic Index) score in follicular lymphomas, the sites of involvement play some role
in determining how well a patient will do when they receive therapy.

A Normal Lymph Node Under the Microscope

JERTY

1. Capsule; 2 Subcapsular sinus; 3 Follicle (Germinal Center);
4. Lymphoid Nodule; 5. Trabeculae.

This is a normal lymph node under the microscope, and you can see that there is this capsule that |
showed you before, and | want you to pay particular attention to the follicle. This is where normal B-
cells go into and they end up becoming whatever they're going to grow up and become ultimately and
make antibody. And this is like the baby factory, so we think of it as being a follicle, as in the follicle
which is in an ovary where eggs normally reside in a woman. So we're interested in looking at the
follicle and sort of figuring out what that might be.
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Some Lymphomas Get Their Names
from Where the Normal Cell
Counterpart Is Found

Follicle Center

Marginal Zone

So some lymphomas get their names from where the normal cell counterpart is found in these
follicles. And shown here is just sort of a drawing that shows you what those areas are called. And |
would direct your attention to the left-hand side where I've got follicle center written, and that's a
follicle center which is part of the follicle or part of the germinal center where these B-cells go. And
they also go into the mantle zone, shown up on the right-hand side, and then finally the marginal
zone. These are all contained B-cells, and there are other B-cells, of course, in the pink area which
are the cells that are between the follicles.

So, when these cells that are shown as little bitty dots in these follicles become lymphoma cells, for
example, we call them follicular lymphoma. And on the right-hand side, you'll see at the top we call
them mantle cell ymphoma when those cells come from that area. And, finally, we call it marginal
zone lymphoma because they come from that particular area of the normal lymph node.
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Examples of Various Proteins on the
Surface of B Cell Lymphomas

Surface
Immunoglobulin

Antibody that
attaches to
these proteins
can find them
under the
microscope

There are also some ways that we identify these cells on the basis of various proteins that are on the
surface of these lymphoma cells. And shown here are some various proteins that can be seen on the
surface of these B-cell ymphomas. | want you to pay attention especially to the CD20 which is shown
on this particular diagram. And CDs, there are many of them. They go from CD1 up to CD250 or even
more. These are important. We can find them because we have antibodies that can attach to these
proteins, and we can look at them under the microscope and see these antibodies because they have
a little target that's attached to them that's florescent and can light up or a dye that shows them. And
we can find these proteins on the surface of the microscope, under the microscope and find these
cells and define these lymphomas as to what they are based upon these markers.
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“Markers” That Make a Difference in
Diagnosis of Indolent Lymphomas

« "Markers” are sugar/protein complexes that are produced by cells

+ They can be produced by both cancer cells and normal cells

* These can be studied under the microscope to identify certain types of
lymphomas

Marker FL SLL/CLL MCL | VAR T Cell
CD20 Pos Pos Pos Pos Neg
CcD10 Pos Neg Neg Neg Neg
CD5 Neg Pos Pos Neg Pos
CD23 Neg Pos Neg Neg Neg
CyclinD1 [\ [-Te ] Neg Pos Neg Neg
Cytogenetics t(14;18) Various t(11;14) Various Various
» CD: Cluster of Differentiation

+ Not all are absolute: There are often variations in positivity/negativity
» Note: The genetics are only in the cancer cells

So, here are the markers. CD stands for cluster of differentiation, and these help us decide what
lymphoma we've got and what we're talking about. We didn't have these 35 years ago. We have them
all available now, and they're used regularly to help determine what type of lymphoma we've got. And
you can see that CD20 is positive in all of these. However, CD10 is really mostly positive in only
follicular lymphoma. CD5 is negative in follicular lymphoma but is positive in small lymphocytic
lymphoma (SLL) or CLL and mantle cell lymphoma. It's also positive in T-cell ymphomas. CD23 is
positive also in CLL, but, mantle cell ymphoma is usually negative for CD23; but it can be positive.
Marginal zones are usually negative for everything. Cyclin D1 is also positive in mantle cell lymphoma
and usually not in the others.

So, the important thing is that we use these particular markers to determine what type of lymphoma

we've got, and often we'll get slides and we say, "Well, we're not sure exactly what type it is." And we
ask the pathologist, "Can you do an additional stain to tell us what type of lymphoma it is."
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t(14,;18)(q32;921) Translocation
in Follicular Lymphoma

14 14q* 18 18q~
@ & 9 8

Cu

J One of the best known
H cytogenetic abnormalities

bek2 in cancer management

Another thing that's important about these lymphomas is that they often have a translocation that is
mean. That means to say here is shown chromosome 14 on the left-hand side and chromosome 18;
and in this particular slide, you can see that part of chromosome 14 is broken off and is attached to
chromosome 18. And part of chromosome 18 is attached and is broken off and is attached now to
chromosome 14. And this is a very well-known cytogenetic abnormality that occurs in follicular
lymphoma; and whenever we see this, we can see this translocation also in other types of
lymphomas. But in follicular lymphoma, this is almost standard. It's almost required. We can do a lot
of testing now, not just looking at the cytogenetics under a microscope, but we can do special testing
called FISH (fluorescence in situ hybridization) and other kinds of interesting other ways of looking at
this particular cytogenetic abnormality to find this particular marker. And whenever we looked at this
cytogenetic abnormality, it's interesting to see that this is the hallmark of this particular disorder.

There are others that have also been described; and as you're well aware now, we understand that
there can also be changes in these chromosomes that are not detected as a translocation but can be
seen as molecular rearrangements. And that's what we look at, mostly when we're trying to test for
that.
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CD20 Expression
in B-Cell Malignancies

Hairy cell
Large cell

Burkitt's lymphoma

Marginal zone

Follicular small cell Important because it
C— = | may suggest how

LP/Waldenstrom's ol s
antibodies work in

Mantle cell therapy of these
CLL/PLL specific diseases

CLL

>

(<)
L
o
2
=2
X

100 200 300 )
Mean channel fluorescence

Adapted with permission from D. Maloney.

CD20 is also not, although it may be ubiquitous, that means it's always present or almost always
present on B-cell ymphomas, it can be faint, which you can see in patients who have CLL. Their cells
don't have a very big expression of CD20. But as you go along, you can see that the ones that have
the most expression are large cell ymphomas and hairy cell leukemia. And follicular lymphomas are
sort of a little bit less than those, but they're still quite bright in this. And it's important because it
suggests that anti-CD20 antibodies may work better in the patients who have greater expression.
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Diagnosing and Treating Slow-
Growing Non-Hodgkin Lymphomas

+ Diagnosis

* Clinical Evaluation

How do we clinically evaluate these?

How Are Patients Found to Have Slow-
Growing (Indolent) Lymphomas?

The fastest growing cancer is a lymphoma; the
slowest growing cancer is a lymphoma
The most common “presentation” is a painless

lump, but pain can be an important initial clue to
diagnosis in aggressive lymphomas

Other symptoms depend upon the location of the

disease: back, chest, or abdominal pain can occur
with slow-growing lymphomas

Bone marrow involvement can result in low blood

counts (hemoglobin, platelets)

Unusual sites of disease: Gastrointestinal Tract,
Kidney, Lung, and Other Organs

Well, the slowest growing cancer is a lymphoma and so is the fastest growing cancer. So, we have all
types of growth of these. In the indolent lymphomas or slow-growing lymphomas, and | may use that
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word to describe these diseases in the rest of this talk, their most common presentation is a painless
lump. But pain can also be important in aggressive lymphomas. Other symptoms depend upon the
size of the disease and the location. You can get back, chest or abdominal pain. And bone marrow
involvement can lower blood counts, and so you can get anemia as well as bleeding. Unusual sites of
disease include the gastrointestinal track, kidney, lung and other organs.

Tests in the Evaluation of Indolent NHL

* A Biopsy: The mostimportanttest
* FNA (Fine needle aspirate)
» Usually inadequate (loose cells)
+ “Excisional” biopsy recommended
+ CORE biopsy (larger needle) may be as good
Evaluates nodal “architecture”
+ Xrays (Radiographs) and Other Tests
» CAT (computerized axial tomography) Scan

+ Most common method to evaluate disease extent
(nodes, organs)

* PET (Positron Emission Tomography) not mandatory.
Bone Marrow Biopsy useful, and necessary in some

* Otherspecial tests may be useful
* MRI (Magnetic Resonance Imaging)
* Gastroscopy or Colonoscopy

So what's the most important test? It's a biopsy, of course, and getting a good interpretation of that
biopsy. Patients who come to our center often have to obtain their slides from the outside because
they've already had a biopsy performed, and we will often demand that we get those slides to be able
to evaluate and tell these patients what we think their lymphoma shows.

An excisional biopsy is recommended over a fine needle aspiration. Fine needle aspiration merely
gets those cells loose, and you can't look at them in association with one another. Now we've become
accustomed to looking at what we call a core biopsy where we get a larger needle. It may be as good
as doing an excisional biopsy. It does evaluate nodal architecture, and you can also do markers on a
core biopsy quite easily.

As far as x-rays and other types of tests, the CAT (computerized axial tomography) scan is the most
common method used to determine disease extent. Sometimes the PET (positron emission
tomography) scan is used, especially in patients who had disease that is outside of the lymph nodes,
that is to say extranodal. Extra means outside of. So bone marrow biopsies are also useful,
sometimes necessary if you see low blood counts. And other tests may also be useful, depending
upon where the disease is located. MRI is particularly good for muscle and for bone, and CTs are not
so good. So we like to use MRIs for determining that extent of disease, and CTs really don't look
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inside the colon or inside the stomach, so it's necessary to do gastroscopies and colonoscopies in
patients whom you suspect might have disease involvement in those places.

Indolent Lymphomas:
Problems and Questions

* Should FL, SLL/CLL, and MZLs be treated
differently?

A. Marrow Involvement

1. Follicular Lymphomas rarely cause blood
involvement although marrow is positive

2. SLLs can be diseases with massive lymph
node involvement, and yet very minimal
marrow disease

3. MZLs involve the bone marrow sometimes,
but most often in the splenic type

So should these lymphomas be treated differently? Well, marrow involvement is very common in all of
these—in follicular lymphoma, small lymphocytic lymphoma. Of course, that's when we call it CLL.
And marginal zone lymphomas. But follicular lymphomas rarely cause blood involvement. Although
the marrow is positive, small lymphocytic lymphomas, of course, with CLL can have lots of nodes and
have very minimal disease. But CLL will have peripheral blood involvement as well as marrow
involvement and very little massive node involvement. Marginal zone involvement occurs, of course.
It can also have bone marrow involvement, but they're most often present in the splenic type.
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Indolent Lymphomas:
Problems and Questions

B. Extranodal Disease
1. FLs rarely present with disease outside of
lymph nodes, esp. Gastrointestinal sites,
until transformation
2. SLLs can be indistinguishable from
MZLs when disease is present outside of
nodes
3. MZLs often have disease outside of the
lymph nodes, but the nodal form is poorly
defined

TRANSCRIPT

Extranodal disease is also, that stays outside of the lymph nodes. Follicular lymphomas rarely
present with disease outside of the lymph nodes, until they develop transformation to more
aggressive lymphomas. Small lymphocytic lymphomas can be indistinguishable from marginal zone
lymphomas when the disease is outside of nodes and does. It doesn't usually occur; but marginal

zones do, of course, involve the disease outside of the lymph node.
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Indolent Lymphomas:
Problems and Questions

C. Risk of Transformation

1. FLs have the perhaps the highest risk, but
when and how the diagnosis is made can be
difficult: Bulkiness, Pure DLCL, CT type?

2. Grading of FLs is very subjective: FLCL?
3. Transformation may not be such a bad thing

at initial diagnosis
4. SLL/CLLSs transform infrequently and may be
a very poor risk feature: Richter’s Syndrome

5. MZLs transform at an unknown rate, despite
classic involvement outside of lymph nodes

This risk of transformation has often been questioned, and we're trying to figure out why do patients
who have slow growing lymphomas suddenly develop a rapidly growing lymphoma. And people have
looked at that already and understand that there is suddenly some change in the cytogenetics of the
lymphoma cell that makes it grow more rapidly. And then is when it's really a problem to treat
because then they have to be treated as if they have aggressive lymphomas. And some of the drugs
that we use to treat indolent or slow growing lymphomas don't work as well when they are used to
treat aggressive lymphomas. So making that diagnosis of transformation is often very important.

Follicular lymphomas have the highest risk of developing transformation, and it's somewhere between
1 and 3% per year. On the other hand, and it's important, grading of follicular lymphomas is often very
subjective. There is a disorder called follicular large cell ymphoma or grade 3b. | will go over that a
little bit in just a moment, and it can be a problem in trying to treat those disorders.

Transformation may not be such a bad thing at initial diagnosis. You just treat for the aggressive form
and then later on worry about the slow growing variety. SLL/CLLs, however, transform very
infrequently; and we use the word Richter's syndrome to describe that particular problem.
Somewhere between 5% and 7% at the very most will transform over their lifetime. Marginal zone
lymphomas also transform at a very unknown rate. We don't know exactly how frequently that does
occur, but it does occur.
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Indolent Lymphoma:
Treatment Choice Considerations

Efficacy * Future therapies
Patient’s age + AE management
Prior therapies + QOL

Safety profile Treatment goals

The FLIPI (Follicular and expectations
Lymphoma Even with
International advanced disease,
Prognostic Index) Observation is an

Patient Choice option

So treatment choices depend upon a lot of different factors here. | would like you to pay attention in
particular to the left-hand side of the slide, at the very bottom where it says, "patient choice," realizing
that once you understand exactly what you've got and what is going on, it's very important to discuss
what type of treatment might be the best for you or the patient, depending upon what is going on as
far as all of these other issues are concerned, including quality of life.
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Indications for Treatment by GELF Criteria

Involvement of 3 nodal sites, each with a
diameterof 2 3 cm

Any nodal or extranodal tumor mass with a
diameterof 27 cm

B symptoms
Splenomegaly
Pleural effusions or peritoneal ascites

Cytopenias (leukocytes < 1.0 x 10°/L and/or
platelets < 100 x 109/L)

Leukemia (> 5.0 x 10%/L malignant cells)

GELF = Groupe d’Etude des Lymphomes Folliculaires.
Solal-Celigny etal. JCO 16: 2332-2338, 1998.

There is also a particular method of evaluating patients to figure out whether they can or should be
treated, and this is known as the GELF (Groupe d'Etude des Lymphomes Folliculaires) criteria. This
is used mostly for follicular lymphomas since it was described many, many years ago. And it's
basically whether patients are symptomatic or whether they have involvement of three nodal sites,
each with a diameter of more than three centimeters or any nodal or extranodal tumor mass with a
diameter of greater than seven centimeters, which is about three to four inches, in that range.

The rest of these are all patients who would have some sort of symptom. Of course, if you come into
the clinic and you have symptoms, well that's an issue; and you've got to be treated. But if you have
no symptoms and you have less than what is shown on this slide at the top two parts, then you're a
patient who could be observed because it's been already noted that you can watch and not treat
these patients at the very beginning because their disease grows so slowly in many cases.
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Standard Regimens for Therapy of
Indolent Lymphomas
* Initial Therapy
+ Single-Agent Rituximab
+ Bendamustine + Rituximab
+ R-CHOP

* Fludarabine-like Regimens

* Relapsed Disease

* Any of the above

+ Lenalidomide + Rituximab
* Regimens not often used

* Platinum-, Gemcitabine-, Etoposide-Based
Regimens

There are some standard regimens that have been used for treatment of indolent lymphomas and
shown here, include those today single-agent rituximab, which is an anti-CD20 antibody, now made
available by the FDA almost 20 years ago, and certainly started to study 20 years ago. And this has
changed the prognosis of patients with indolent B-cell lymphomas in a great deal, so much that, and
I'll show you some of the very positive data that shows because of the use of rituximab.
Bendamustine, which was used many years ago in Eastern Europe, in particular East Germany, and
then came to the United States about eight years ago or so, tends to be a very good drug also and is
very well tolerated and is used along with bendamustine to treat patients. And then the standard R-
CHORP (rituximab with cyclophosphamide-doxorubicin-vincristine-prednisone). Fludarabine-like
regimens are used primarily for patients with small lymphocytic lymphomas or CLL and appears to be
a very good regimen and better response is seen with fludarabine-like regimens as opposed to CHOP
or even bendamustine. I'll show you that in a moment.

Relapsed disease is treated with any of the above. It depends upon what therapy you've had before.
But now we've got lenalidomide. I'll show you some of that data soon, and then there are regimens
that we don't use very much, including platinum-based, gemcitabine-based or etoposide-based
regimens, which are usually reserved for patients with aggressive lymphomas.
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Novel Therapies in Treatment of Lymphomas

Anti-CD20 (obinutuzumab and ofatumumab), as well as
other antigens on the cell surface (eg, CD19, CD22)

Lead drug is lenalidomide, which has efficacy in multiple
NHL subtypes (ie, MCL, FL, DLBCL, T-cell ymphoma)

PI3K and BTK Have effects in CLL and subtypes of aggressive and indolent
Inhibitors lymphomas

Induce expression of costimulatory molecules and tumor

BCL2 Inhibitors immunity in melanoma, Hodgkin lymphoma, and NHLs

PD-1 moAbs Effective in Hodgkin’s and other lymphomas

CART-Cell , Significant activity, especially in aggressive lymphomas and
Therapy leukemias

Btk: Bruton's tyrosine kinase; CAR: chimeric antigen receptor; CLL: chronic lymphocytic leukemia; IMiD;
Iimmunory ory drug; mADbs: monoclor MCL: mantle cell lymphoma; NHL: non-Hodgkin lymphoma;
PiI3k: phosphoinositide-3-kinase;; PD-1: programiy death-1

Some the new novel drugs have come along, and I'm just showing you this in one particular slide.
We're going to talk about these in a little bit. They include monoclonal antibodies that are novel, but
they're all directed against CD20 for the most part. What are known as IMiDs (immunomodulatory
agents). These drugs are also effective in a variety of different lymphomas. P13 (phosphoinositide 3)
kinase and BTK (Bruton's tyrosine kinase) inhibitors—all persons who have lymphomas should
understand a little bit about those and what they do and why they are effective. BCL2 (B-cell
lymphoma 2) inhibitors, there's a new drug that's coming out that's now available for patients who
have CLL and will be available soon for other patients with lymphomas, and then PD-1 (programmed
cell death-1) monoclonal antibodies and CAR (chimeric antigen receptor) T-cell therapy, which I'm not
going to cover today.
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So for follicular lymphomas, | already mentioned grade 3b, so this grading system comes from many,

many years ago.
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WHO Histologic Grading of
Follicular Lymphoma

Histology Clinical
Behavior

0-5 centroblasts/HPF Indolent
6-15 centroblasts/HPF Indolent

>15 centroblasts/HPF, Indolent-
centrocytes present Aggressive

>15 centroblasts/HPF, Aggressive
centrocytes absent; (similar to
centroblasts in large sheets LCL)

Nathwani et al. Intnl Agency Res Ca Press, Lyon 162-168, 2001.

You can see almost now it's longer than 2001. It was described many years before that, and it's
based on how many central blasts can be seen per high power field. Central blasts you could
consider as being large cells. And | mentioned to you earlier on that large cells are very important
because large cell ymphoma tends to be an aggressive lymphoma.

So grades 1 and 2 go together. They are indolent lymphomas. They behave very slowly, and they
grow slowly. Grade 3a, we're not quite so sure. It may depend upon other features. Some of those
patients have an indolent disease, and some of them have more aggressive disease. But grade 3b is
central blasts and large sheets. So these sheets of large cell ymphoma mean they should be treated
as if they have large cell lymphoma. And you can see how important it is to come up with this grading
system and make some sense out of whether a patient should be treated intensively or not. Grade 3b
we often see in association with lower grades, meaning that the patient already had the lower grade
disease many years and then developed a more aggressive lymphoma. And, finally, the patient went
to the doctor because they had this; and indolent lymphomas can be present in a patient for two,
three or even four years before they know they have this lymphoma.
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Mortality According to FLIPI Index
Using “NoLASH”

) Number % Patients 5-year 10-year
Risk Group Factors (n=1795) 0OS (%) OS (%) RR

Good 0-1 36 91 71 1
Intermediate 2 37 78 51 2.3
Poor 23 27 53 36 4.3

No = 5 or more Nodal Sites of Involvement

L = Elevated LDH A = Age Greater than 60

S = Stage lll - IV H = Hemoglobin 12 or Less

Solal-Celigny et al. Blood 104: 1258-1265, 2004.

So this is the mortality, that is likelihood of dying according to the FLIPI index, keeping in mind that
the FLIPI index was described before rituximab was available. Things have changed dramatically
about this, but we still use the FLIPI index to determine how patients will do. And you can see that. It's
also known as NoLASH (number of nodal areas, LDH [lactate dehydrogenase], age, stage,
hemoglobin level), which is ascribed, it was invented in Europe with a number of different patients
who were also accumulated from the United States. And you can see that there are a number of
different factors. The more factors you have, the greater the risk, or | should say the greater risk of
dying in the next ten years or so. And you can see that the relative risk does go up. Good risk group
patients, zero to one. | would say that at MD Anderson, the majority of patients that we see are
patients who actually have intermediate risk group disease, that is to say two features. Sometimes we
see threes, and sometimes ones. Very rarely good risk. But almost all of them have intermediate risk
disease, and many of those patients we observe only because we know that there is no difference in
starting them on therapy early because their survival is not going to be any different. Now we've got
rituximab, and we believe that. When you give rituximab, the survival is so excellent that we're not
even worried about it any longer.
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Prognosis of FL: OS Related to
Duration of EFS Following Initial Therapy

« EFS:absence of progression, relapse, retreatment, or death

100 M
el . Patients with EFS > 1 Yr
60 — FL survival

40 Expected OS (US) Similar OS rate to that of the
20 P P= 20 general US population

8 10 12

Percent Alive

80 Patients withEFS <1 Yr

60 . Significantly inferiorOS
40 EI;:eucrt\g;aols (US) rate compared with the
P=4.8x10-1 general US population

2 4 6 8 10 12
\CELS
Maurer et al. Blood 124: 2014 (Abst 1664).
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So this is a group of patients who were looked at, collected, and looked back retrospectively in trying
to figure out how can you predict how patients with follicular lymphoma—this is the good news. This
is, in fact, great. If you happen to be free of disease in this particular retrospective analysis for at least
a year, if the EFS, means event-free survival, if it's greater than a year, you're overall survival is going
to be similar to that of the general US population. Meaning you're going to live as long as you would
live without the lymphoma, if you've never been diagnosed as having lymphoma.

If, on the other hand, you develop progression within a year, you have a significantly inferior overall
survival rate compared with the general US population. So now we can tell patients something about
it, and make a decision about what kind of outcome they might have if they get treated and then their
disease comes back more quickly. And we need to start thinking about how to be able to manage
those patients in a better manner.
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Disease and Patient Features of FL with
POD in 24 Months Versus Others

+ Retrospective analysis of patients in LymphoCare Study
* Therapy: R-CHOP-588 pt; R-CVP-280; R-Flu-207
+ Comparison of those with POD < 24 vs > 24 mo (Reference)

Features Early POD, N (%) Reference,N (%) P
No. Pts Total 110 420
Female 38 (35) 200 (48) NS
Gr1-2 63 (66) 227 (60)
3 33 (34) 150 (40)
Missing 14 43
FLIPI0-1 10 (12) 92 (26)
2 29 (34) 119 (34)
3-5 47 (55) 140 (40)
Missing 24 69

Casulo et al. JCO 33: 2516-2522, 2015.

There are others who have looked at this and have looked at what's called the LymphoCare Trial.
This comes from the LymphoCare collection of patients that were collected by and that's supported by
Genentech. Those patients were looked at in this study. There were a number of different features
they tried to figure out that would correlate with whether you have progression of disease within two
years or not. And you can see that those patients who actually had a high FLIPI score had a higher
risk, and that p value on the right-hand side, you'll see it over and over again, this was the only factor
that they saw that played an important role. Those who had a high FLIPI score, three to five, were
those patients who had a higher risk of developing disease progression within two years, which is
thought to associate also with the likelihood of a lower survival.
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OS According to POD Less Than or More
Than 24 Months From Start of Therapy

The LymphoCare Datbase U lowa and Mayo Database
(Validation Set)

Sumvival

{probability)

z
3%
5%
=%
3

Time From Risk-Definmg Events (months) Time From Risk-Defining Events {monthst

By MVA, PS > 2, Age > 60 and > 4 Nodal Sites (FLIPI features) and
POD < 24 Mo were adverse features for OS.
Casulo et al. JCO 33: 2516-2522, 2015.

So, we're thinking about how to invent these different programs to come up with this outcome. This
was also validated, not only in LymphoCare database, but also in the University of lowa and Mayo's
database. It was published by Casulo in the Journal of Clinical Oncology. And you can see the
outcomes are quite different for those who have early progression of disease being the survival
probability; and you can see there at about five years, it drops to about 50%. Every time the curve
drops a little bit in this particular analysis, somebody has died. So you can see that these kind of

curves predict the outcome of those particular patients and suggest that they need to be treated with
something else earlier on.
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Transformed FL Outcomes from the
LymphoCare Database

PFS and OS rates were not statistically differentfor those with
suspected (S) versus confirmed (biopsy-proven)T-FL

Tire rox Tre rods

Clinical features of ST-FL (Vancouver): LDH >2XNL, rapid single
node growth, new ENS, new B SX, hypercalcemia (notcollected in
this study)

Wagner-Johnston et al. Blood: 126: 851-827, 2015.

TRANSCRIPT

Transformation is also not a good sight feature in this particular database. You can see the probability
of remaining free of disease on the left-hand side, and the probability of surviving on the right-hand
side. And what was important about this is that you may not need to do biopsies to determine whether
patients have transformed; so there's certain clinical features that were looked at Vancouver, and
they're listed at the bottom of this particular slide. You can look at that later. But the bottom line is that
it may be now possible just for a physician to look and say, "This looks like transformation. Your LDH
has gone up more than two times normal, or you've had very rapid single nodal growth, so you need
to be treated as if you had transformed follicular lymphoma as opposed to indolent lymphoma.
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The M7-FLIPI: A Prognostic Model for
Prediction of POD24

Evaluation of 74 genes from 151 pts with FL who
received R-CHOP and interferon maintenance.
Selected genes that appeared mutated in more than
5 patients

Calculated FFS models using high Risk FLIPI and
other clinical and lab features

Generated models that

incorporated molecular
features of 7 genes
providing best FFS
discrimination
Validated: BCCA Cohort
receiving R-CVP and MR.

Pastore et al. Lancet Oncol 16: 2016.

FUIP by

There's another feature that looked at, and all of us are interested in this, this was published not long
ago. It comes from the German trials looking at 74 genes from 151 patients with follicular lymphoma
who had received R-CHOP therapy. They looked at failure-free survival models, including starting off
with a high-risk FLIPI and looked at these genetic features. And you can see these genetic features
are listed on the right-hand side of that slide at the bottom. And you add all those together or in some
cases where it's blue you subtract some of those, and you come up with a number that gives you an
idea of what the risk of that person progressing within 24 months happens to be. So you can see the
patient at the very beginning don't have to wait for 24 months to see which patients will survive or get
into that risk group, and perhaps we can take those people using the M7 FLIPI now and figuring out
how can we predict those people at the very beginning, looking at their lymphocytes, looking at their
follicular lymphoma and figuring out, looking at their molecular features and trying to figure out. So it's
very important to start thinking about this. It's not yet available, of course, but something that's going
to be used on a regular basis. But it is definitely something to think about in the future.
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Foll05 Trial: R-CVP vs R-CHOP vs R-FN:
3 Year TTF and OS Results

R-CHOP R-CVP
TTF-64% TTF-46%
0S-95% 0S-98%

R-FN
TTF-61%
0S-93%

Federico et al. ASCO 2012 (abst 8006).

So what kind of chemotherapy works the best? This is an Italian trial that looked at three different
types of regimens—R-CHOP, R-CVP (rituximab plus cyclophosphamide, vincristine, and prednisone)
and fludarabine-based therapy. It turned out that the time to treatment failure was significantly better
with R-CHOP than it was with R-CVP in patients who required therapy for their follicular lymphoma.
The overall survivals, look at that, that's excellent at three years. And | can tell you that those features
for those patients who receive R-CHOP, those patients are probably not going to hit 50% by ten
years. It may be longer than that as far as survival rate. Now we tell patients that if they haven't had it
relapse within five years, it may be 20 years that they will survive—that is to say no different from the
average population.

In addition, it turned out that the follicular lymphoma patients who were treated with FN (fludarabine-
mitoxantrone) had a time-to-treatment failure that was similar and an overall survival that was similar
to R-CHOP, but it was more toxic. So then their fludarabine-based regimen sort of lost in follicular
lymphomas in this particular trial.
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Rummel et al. Lancet 381: 1203-1210, 2013.

With bendamustine-Rituxan® (BR), a study that was done in Germany, and run by Dr. Rummel, a
very important trial that demonstrated that patients who receive BR had as good results or perhaps
better results than did patients who received R-CHOP, and BR was rapidly adapted in the United
States and thought of as being an important regimen for follicular lymphoma patients and is used
often for patients who have only nodal involvement and no extranodal disease.

American studies have not yet corroborated this information, and there has been some critique about
this particular study because the R-CHOP treated patients, which is shown up on the left-hand side of
this slide. Those in blue did not do as well as other people would have predicted.

Mantle cell lymphomas, they didn't do very well with either, BR or R-CHOP. You can see that
ultimately most of the patients did develop progression of their disease by five, six years. Marginal
zone lymphomas did as well with either regimen, and Waldenstrom's also did better with BR. So it's
an interesting group of patients that were treated, and it did set the stage for bendamustine-Rituxan to
become a standard of care in the United States.
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R? for Untreated FL: Response by
Tumor Burden and Molecular Features

By GELF Criteria (N=46)
High Tumor Burden (N=22, 48%) Low Tumor Burden (N=24, 52%)
sSD PR CR/CRu ORR sD PR CR/CRu ORR
1 (5%) 21(95%) 100% 1(4%) 4(17%) 19 (79%) 96%
By Bulk of Disease (N=46) |

Bulky (N=13, 28%) Non-Bulky (N=33, 72%)
PR CR/CRu ORR sSD PR CR/CRu ORR
1(8%) 12(92%) 100% 1(3%) 4 (12%) 28 (85%) 97%

Molecular Response (N=44 Evaluable, Marrow and Blood)
PCR Positive PCR Negative

PRETREATMENT 17(41%) 26(59%)

POST CYCLE 3 5(11%) 39(89%)

POST CYCLE 6 2(5%) 42(95%)

Fowler et al. Lancet Oncol 15: 1311-1318, 2014.

R-squared (rituximab) with lenalidomide was studied at our center for untreated follicular lymphomas,
and you can see we treated these patients, regardless of what their disease was, and they had the
indolent disease, all of them. However, they needed therapy; and you can see that patients who had
high tumor burden, the complete response rate at our center was 95%. This is a pill and rituximab.
Those with low tumor burden also had very high complete response rates. Even patients with bulky
disease had high overall response rates and complete response rates. And we found that the
molecular remission, that is to say having patients ending up with no signs of the disease on a
molecular basis in their blood or bone marrow, was very high by the time they finished six cycles of
treatment—95%. So we're very, very excited about that particular regimen.
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R2 for Untreated follicular and Other Indolent
NHLs: PFS and OS Results

Fowler et al. Lancet Oncol 15: 1311-1318, 2014.

There is a randomized study that is ongoing right now, or at least, | should say, it's been completed
and we're waiting for the results comparing Rituxan and lenalidomide or R-squared versus rituximab
and chemotherapy. And | am able to get lenalidomide for many of my patients based on this data.
This shows you just what the progression-free survival was for follicular lymphoma patients. That
looks very, very similar to R-CHOP. Notice at five years, that is 60 months, somewhere around 75%
of these patients or so are still free of disease and haven't developed disease progression, and the
survival rates over on the right-hand side, it just doesn't get any better for these particular groups of
patients—with marginal zone lymphoma, SLLs or follicular lymphomas.
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Obinutuzumab-CIT vs Rituximab-CIT
for Untreated FL: The Gallium Study
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Marcus et al. ASH 2016, abstract 6. Results for other iNHLs pending.

Obinutuzumab is a CD20 antibody just recently presented at ASH, American Society of Hematology,
and it's a new monoclonal antibody. It's been around a while. It is rituximab bioengineered to work a
little bit of a different way. And | want you to pay attention to the curve on the left-hand side, upper
part. It shows you that those patients who received obinutuzumab, that is to say Gazyva®, that's the
orange curve, did better when they got that drug plus chemotherapy versus those patients who got
rituximab and chemotherapy. And the chemotherapy in this particular study was either bendamustine,
CHOP or CVP (cyclophosphamide-vincristine-prednisone). Down at the bottom you can see that CVP
sort of loses out completely, again, with either Gazyva (G) or rituximab; and that that little blue curve
is lower than the curve with the other two. That is to say that G-CHOP or the R-CHOP or the GB
(Gazyva-bendamustine) or the RB (rituximab-bendamustine), the overall survivals don't make a
difference for R versus G. So you may see some pushback on this particular issue about survival
because survival is better or survival's the same. You don't want to change from rituximab because
rituximab is going to be cheap.
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Phase 3 Obinutuzumab/Bendamustine
vs Bendamustine for R-Refractory FL

0S iNHL .
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Cheson et al. ASH 2016, abstract 615.

This is just additional data that was presented also for obinutuzumab, this new drug, plus
bendamustine versus bendamustine for patients who have already been demonstrated to have
rituximab-refractory disease. The progression-free survival was clearly better when patients received
Gazyva plus bendamustine versus bendamustine alone. It was also better for the follicular lymphoma
groups, and now the overall survival is also better. So if you happen to have disease that progresses
with rituximab, you don't give rituximab for those patients. You give them Gazyva plus bendamustine
if they haven't received bendamustine previously.
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* Therapy

« Small Lymphocytic Lymphoma and
Chronic Lymphocytic Leukemia

TRANSCRIPT

For CLLs and SLLs, we've changed a lot in how far we've come in management of those patients.

CLL Management—How Far We’ve Come'

1960s 1970s 1980s 1990s  2000s 2005-2016

TKls
Ibrutinib,

R ‘ ‘ . PurineAnalogs | acalabrutinib,
Wait and Watch or PurineAnalogs 4 pjkylators idelalisib,

AlkylatingAgents Fludarabine FC,PC * duvelisib
Chlorambucil Pentostatin 35% CR mAb (anti-CD20)

Cyclophosphamide Cladribine 759 .90% ORR
5% CR 20%-30% CR
30%-50% ORR  50%-80% ORR

Obinutuzumab
{ Ofatumumab
Chemo-
Immunotherapy
FCR,FR,PCR, BR
41%-70% CR
90%-95% ORR

Rai KR, Jain P. Am J Hematol. 2016;91:330-340.

And shown here are kind of the CR rates and overall response rates we had in the '60s and '70s with
some of the first drugs when we came along with the purine analogs.The overall response rates went
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up, so did the CR rates. In the year 2000, we came up with FCR or | should say FC or pentostatin
plus cyclophosphamide, and their CR rates were good and the response rates went even higher. And
you know now that patients who receive chemoimmunotherapy can enjoy a 90 to 95% overall
response rate and somewhere around a 50 to 70% complete response rate with those therapies. But
now we've got all these other agents which are new, which are going to make a big difference in the
management of patients with CLL and already have.

Traditional and Newer PFs associated
With Inferior OS in CLL

» Traditional PFs * Newer PFs
1. Advanced stage 1. FISH cytogenetics
at diagnosis — 17p del: agg dz
. Short lymphocyte — 11q del: agg dz
— 13q del: indolent dz

. Unmutated IgV,
(<2% homology with

germline)

. Advanced age / male . ZAPT0 (> 20% positive)

. T B-2 microglobulin or . CD38 (= 30% positive)
circulating CD23

. T prolymphs (PLL)

doubling time

. Diffuse pattern of
bone marrow disease

There are some prognostic factors that we associate with an inferior overall survival in CLL. Shown
on the right-hand side are some traditional prognostic factors, but on the right-hand side are some
features that | think are very important. It's the most important part of this slide. Prognostic factors
include now cytogenetics of the lymphoma cell, of that CLL cell.

And in the recent analysis and we questioned, | didn't question or we didn't at MD Anderson, but
those have questioned how often do you obtain cytogenetics in your patients with CLL? And it turned
out that physicians in private practice only obtained cytogenetics on their patients with CLL in 25% of
their patients. | think that's wrong and that needs to be something that needs to be pushed more. |
think that now because we have drugs that will depend upon the cytogenetics of these patients, in
particular 17p deletion that now we're getting patients getting more cytogenetics done on their cells.
Also, mutational status plays an important role in the management of these patients; and we're finding
out more that whether they're mutated or not makes a difference. If they're mutated, it's good. If
they're unmutated, it's not good. And | would suggest that you ask further questions about that from
your physician ultimately about what that may mean.
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FCR vs BR in Pts With Advanced CLL.:
PFS

PFS in IGHV-Matched Population
ITT PFS = Primary Endpoint (n=398; FCR =201; BR = 197)

Median PFS Median PFS

BR: 43.1 mos

P < .001
HR: 1.626

Cumulative Survival
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Eichhorst B, et al. ASH 2014. Abstract 19

This is a study that looked at FCR, that is fludarabine, cyclophosphamide, and rituximab versus BR in
patients who had advanced CLL. The progression-free survival still is better with FCR than it is with
BR. BR was chosen and said, "Well, we can try to give bendamustine for those patients, but it's not
as good as FCR, even in patients who are older." But still, patients who are older don't tolerate FCR
as well as they do BR, so BR is chosen usually for patients who are older.
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MR After FCR for Untreated CLL:
The French FILO CLL 2007 Trial

409 pts with untreated CLL, >65 yrs, in CR/PR. No del(17p).
Therapy: 4 cycles of FCR, followed by MR (500 mg/m2 q 2 mo for
2 yr) vs Observation

CR/CRi= 38%. Stratified by del(11q), CR/PR, and IGHV status.

Maintenance R(202) Observation (207)
Median PFS (mo) 59.3 49
3 YrPFS (%)* 83 64.2
3Yros (%) 92.6 87.2
Secondary Cancer 15.3 11
Heme SAEs* 6.9 1.9
Infectious SAEs* 18.8 10.1

* PFS also better with MR for those with/without del(11q) or
unmutated IGHvV

Dartigeas et al. ASCO 2016 (abst 7505). *P<0.05.

This is a study that looked at maintenance rituximab for patients who had untreated CLL, and it turns
out that progression-free survival is better if you give maintenance Rituxan for CLL. We never thought
that it would be so useful because rituximab is not, as a single agent, a very good drug for patients
who have CLL. But it turns out that as maintenance, it appears to be a very, very good regimen. You
can see that the progression-free survival at the sort of middle of the slide, the progression-free
survival is really great, is 83% versus only 64% for those who are on observation. And the overall
survival, also, looked like it might be better, although marginally improved by about 5% because
these patients, you'll have to follow them out for five or even ten years to see whether there's a major
difference.

Page 48 of 81



Diagnosing and Treating Slow Growing VA is today“’
Non-Hodgkin Lymphomas = mie AL

TRANSCRIPT

Maintenance Ofatumumab vs Observation for
2" or 39 CR/PR: The PROLONG study

After a median follow-up of 19.1 months

Time since randomization (mo)
van Oers et al. Lancet Oncol 2015;16:1370-79 Approved by FDA

Also, ofatumumab has been studied in patients who have relapsed CLL, and look at this. This is
patients who are in second- or third CR or PR. It's called the PROLONG study. It was recently
published in Lancet Oncology. And those patients who received ofatumumab, another antibody that is
directed against CD20 turns out to be a very good drug to keep the patients from developing
progressive disease. This is something we wouldn't have known had not clinical trials been
performed. Unfortunately, in the United States, it's very difficult to perform clinical trials. Only about 3
to 5% of patients with lymphoma go on to clinical trials ultimately; whereas in Europe, it's 50%. They
can do these studies.
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Maintenance Len After Initial Therapy for
“High —Risk” Disease: CLL M1 Study

Median observation time of 17.7 months

Randomly allocated
eatment

Median PFS

Placebo group: 14.6 mos
Lenalidomide group: NR
HR 0.198

[95% CI: 0.083-0.475]
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Time to Event [PFS] [Independent review] (months)

Fink et al. ASH 2016

Lenalidomide has also been studied after initial therapy for quote "high-risk CLL," and the difference
is very striking here, with the progression-free survival being quite good in those patients who
received lenalidomide after having been induced into remission with therapy versus placebo. So,
again, you've got to ask yourself is it worth taking these particular drugs over a longer period of time?
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CLL11 Results: OS in Older Patients

“Nﬁ*:\«&\\“ Obinutuzumab-
o chlorambucil is

gc - associated with
R =047 significant OS benefit

05% C1 0.20-0.78 vs chlorambucil*
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No statistically
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*0S results are not yet mature Time, mo

1. Goede V et al. Leukemia. 2015;29:1602-1604.

These are results in older patients who also received obinutuzumab plus chlorambucil, just looking at
how that did versus chlorambucil alone. It's why obinutuzumab-chlorambucil was judged to be a
better combination than chlorambucil alone. And why did they choose chlorambucil, because it was a
drug that was approved by the FDA. So obinutuzumab and chlorambucil became a standard of care.
Overall survival was significantly improved and now is a treatment choice for patients who are older.
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Ibrutinib (BTK Inhibitor) for High-Risk CLL.:
RESONATE-2 Survival Outcomes

Ibrutinid

Chlorambucil

12 15 18 21 24 27

Mo

CR rate improved from 11% to 18% with longer f/u: at 29 mo:
88% reductionin risk of PD or death with ibrutinib vs CHL
Tedeschi A et al. ASH 2015. Abstract 4965.
Barr et al: ASH 2016. Abstract 234.

But there may be better therapy coming along. And that happens to be this particular drug, ibrutinib.
This looked at patients who received either chlorambucil or ibrutinib for their disease. And look at not
only on the left-hand side is the progression-free survival, which is striking, but on the right-hand side,
survival. So once you see survival outcomes, you all of a sudden say, "Oh, my gosh, this is a drug
that we've got to take. You can't take chlorambucil." Whether the combination is better is a question,
but | don't know how you're going to get at survival and progression-free survival that looked like that
top curve does on either side of the slide by giving the combination.
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Ib + BR vs PL + BR for Rel CLL: HELIOS

wg
| Lv
117 popedation

Median follow-up: 17.02 montks

bostinik  Placebo

L L Placebo+8R
Median PFS (months) M 133

Wi 008
$80 01500.2% -
Log-rark pvalae <0.0001

28

* Investigator-assessed HR for ib + BR vs pl + BR: 0.201 (CI: 0.145-0.278)
®* No Richter’s observed on the ib and 3 on the pl arms

Chanan-Khan et al. ASCO 2015; LBA 7005

This is ibrutinib plus the bendamustine-Rituxan versus placebo versus, plus bendamustine-Rituxan
for relapsed CLL. And you can see the ibrutinib adds a lot in here. We don't know how ibrutinib versus
BR will eventually compare. That study has never been done. But | would bet that, and everyone's
betting on ibrutinib is a great drug, is going to work great in CLL. So everybody's getting ibrutinib now
and no chemotherapy at all.
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Idelalisib (PI3K& Inhibitor):
Phase 3 Summary in CLL'

* Phase 3 summary of efficacy in relapsed/refractory CLL (N =
220)

* 150-mgBID dose tested

» Patients with decreased renal function, previous therapy-
induced myelosuppression, or major coexisting illnesses

Efficacy Outcomes Idelalisib + Rituximab
ORR, % 81

Median PFS, months Not reached
12-month 0S8, % 92

HR for PFS (progression or death) = 0.15
HR for OS (death) = 0.28

Furman RR et al. N Engl J Med. 2014;370:997-1007.

TRANSCRIPT

Idelalisib is another inhibitor that looks like it may be better than just standard chemotherapy. This is a
study that looked at idelalisib plus rituximab for relapsed disease, and you can see that it's way better.
The overall response rate's 81 versus 13% and overall survival is 92 versus 80% at a year.
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Idelalisib + BR for Relapsed/Refractory CLL"'

Idelalisib 150 mg BID

*(N=
Patients with BR® (N =207)

relapsed/refractory CLL
N =416 BR*
Placebo (N = 209)

* Primaryendpoint: PFS

Idelalisib + BR: . Idelalisib+ BR '
Reduced risk of both PD | |
and death 23.1

. Median

PFS, mo
Increased PFS

Increased OS (HR 0.55; HR, P 0.33,<.0001
stratified P = .008)

* Bendamustine 70 mg/m? days 1, 2 Q4W, cycles 1-6; rituximab 375 mg/m? cycle 1, 500 mg/m? cycles 2-6.
Zelenetz AD et al. ASH 2015. Abstract LBA-S.

So this drug was also approved for treatment of CLL in relapsed. It's also been studied in combination
with bendamustine-Rituxan versus bendamustine-Rituxan alone. | didn't want to leave this study out
because you can see that it's clearly better as far as progression-free survival is concerned. But this
was a study that was presented, 416 patients presented by Dr. Zelenetz from Memorial Sloan
Kettering.
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Emerging Strategies for Therapy of
Lymphomas: Bcl-2 Inhibition'3

* Venetoclax: orally bioavailable, selective Bcl-2 inhibitor that
induces apoptosis in CLL cells independent of p53

—~ 79% ORR in early clinical studies in relapsed/refractory CLL!

Roberts et al. NEJM 2016;374:311-322. Stilgenbauer et al. ASH 2015. Abstract
LBA-6. Konopleva et al. ASH 2014. Abstract 118

| have to mention venetoclax. It's an anti-BCL2 drug, and just shown here is the whole concept
between BCL2 and BAX. They're two different kind of proteins that can be expressed by cancer cells.
On the right-hand side of each of these little boxes is BCL2. This is the protein that keeps cells alive
longer than they would be if they didn't have it expressed. In the left-hand side shows you the BAX,
which makes cells die. If you happen to block BCL2 expression, than BAX becomes more prominent,
and the cell dies. And so we haven't used that where BCL2 is overexpressed.
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Venetoclax Monotherapy: Phase 2 Study in
Relapsed/Refractory del(17p) CLL (N = 107)?

Response and Main Safety Findings

Response, n (%) IRC Investigator
ORR 85(79.4) 79(73.8)
CR or CRi 8(7.5) 17(15.9)
nPR 3(2.8) 4(3.7)
PR 74(69.2) 58(54.2)

* 40%grade 3/4 neutropenia; 22.4% baseline neutropenia (any grade)
Infectionsin 72% of patients (20% grade 23)
Laboratory TLS in 5 patients during the ramp-up period; no clinical TLS
Most common SAEs: pyrexia (7%), AIHA (7%), pneumonia (6%), FN (5%)

Stilgenbauer et al. ASH 2015. Abstract LBA-6.

This is a study that looked at venetoclax monotherapy in high-risk patients, and the overall response
rate was extraordinarily high. The complete response rate about 10% overall.

Diagnosing and Treating Slow-
Growing Non-Hodgkin Lymphomas

« Mantle Cell Lymphomas

| just want to show you a little bit about mantle cell lymphoma.
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Diagnosis of Mantle Cell Lymphoma

5%-10% of B-cell NHL, with moderately aggressive
course

74% male, median age 63 years
>80% stage lI/IV including marrow involvement

Extranodal sites common: lymphomatous polyposis,
gastrointestinal, soft tissue, or leukemic phase

Classic translocation: >70% t(11;14); overexpression
of cyclin D1 (bcl-1)
CD19+, 20+, 5+, 23—, FMC7+, SOX11+

In the past, prognosis was poor: chemoresponsive,
but median survival 30 months with CHOP-type
chemotherapy

Fisher et al. Hematology, 221: 2004.

It is relatively rare at our hospital, not rare. For some reason, it mostly occurs in men; and most of
them have marrow involvement and extranodal sites of disease, that is to say gastrointestinal tract
are very common. It also has the classic 11;14 translocation. They look like this.
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MCL Histologic Subtypes

Mantle Zone

s &

On the left-hand side is mantle zone involvement only, nodular mantle cell diffuse as it involves the
lymph node and then blastoid variant, which is a bad risk disease.
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Indolent Mantle Cell Lymphoma

« Characterization
— Mantle Zone Lymphoma

« With this pathology, only the Mantle Zone
is involved by the disease

— Any MCL (except Blastoid variant) with Ki-67
<10%

— Mantle Cell Lymphoma involving the spleen
and marrow only (usually do not have colon
involvement)

— Low MIPI and small tumor burden

* None of these have been studied in prospective
trials

TRANSCRIPT

Mantle zone lymphoma is a very slow growing disease, and I'm going through these slides because

the end of the hour is getting close.
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A Prognostic Index (M-IPI) for Patients
With Advanced-Stage MCL

Age (1 10y, HR 1.42; P=0.0002)
Sex
ECOG PS (>1, HR 2.01;
P=0.0088)
Patients with Ann Arbor stage
advanced MCL B-symptoms
treated with first-line Number of ENS
from 3 GLSG trials
N=455

Number of involved nodal areas
Tumor size

Serum LDH (2 x 1 LDH, HR 1.51;
P<0.0059)

Analysis based on a list WBC (10 x t WBC, HR 2.56;
of prognostic factors* P<0.0001)
Platelet count
Hemoglobin
Albumin

B2-microglobulin
Ki-67

Hoster et al. ASH, 2006. Abstract 814.

There is the MIPI (Mantle Cell Lymphoma International Prognostic Index) score that has also been
used to try to tell us which patients will do better. It looks like the FLIPI in a way. It was devised
specifically for mantle cell lymphoma.
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R-HyperCVAD for MCL: FFS by Age

Initial R-HyperCVAD had 97 pts
Median age 61 (range 41-80); 1/3 pts > 65y

FFS
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Pts > 65y worse: med PFS just over 2y (delays / dose reduction/ toxicity)

Romaguera et al. Brit Jnl Hematol 150::200-208, 2010.

R-hyperCVAD (cyclophosphamide, vincristine, doxorubicin) has also been used for mantle cell
lymphoma and was the regimen used at our center for a long period of time. And you can see that
patients who are over 65 don't do as well with this particular regimen. That's why BR came along.
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VcR-CVAD and MR for Untreated MCL

VCER-CVAD induction chemotherapy
(21-day cycles, 6 cycles total)

Bortezomib" (Vc) 1.3-1.5 mg/m? IV, D1&4
Rituximab 375 mg/m? IV, D1
Cyclophosphamide 300 mg/m? IV q12h, D1-3
Doxorubicin SO mg/m? IV Ql, D1-2
Vincristine* 1-2 mg IV, D3

Dexamethasone 40 mg orally, D1-4

G-CSF S mcg/kg/day SQ DS/D6 until ANC
2000/mm’, OR
Pegfilgrastim 6 mg SQ DS/D6

No difference in OS by age
or MIPI score

geeeceegcees

Chang et al. ASH 2016, abstract 149. Tolerance better with Bor 1.3 and Vin 1

When you add Velcade® to the R-CVAD regimen, you may do better without giving the Ara-C
(cytarabine)-methotrexate. In this study they also gave maintenance rituximab.
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BCR Inhibition in Relapsed MCL.: Ibrutinib

Bortezomib-naive cohort (n = 63)
Eligibility (N = 111) [ Ibrutinib 560 mg/d PO
+  Patients with relapsed 28-d cycle until PD

refractory MCL
1-5 prior lines of
reat R
No significant CV or Bortezomib-exposed cohort (n = 48)
Gl disease Ibrutinib 560 mg/d PO
28-d cycle until PD

44 47
PR
7 21 WCR
mib-Nawe ‘:»-..fv..u.-.l.;.[.«.--1 An

Note: 560-mg daily dose approved in MCL (differs from CLL dose)

Wang ML et al. N Engl J Med. 2013;369:507-516.

Finally, ibrutinib came along; and here you can see ibrutinib is used in bortezomib-treated, that is
Velcade-treated patients or those who didn't have exposure to Velcade before. And mantle cell
patients responded regardless of whether they had previously received that drug previously.
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Ibrutinib + Rituximab for Untreated
MCL < 66: Responses by Features

Overall Best Response (n-45) MIP1 and Response (n=45)

I|-‘ ?H.

-~ Lo Rist m- ~- !

Ki 67 and Response (n-42) Rash and Response (n=29)
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CR 73%, ongoing. Better in those with high Ki-67%, but not
affected by MIPI or degree of rash.

Wang et al. ASH 2016, abstract 147.

| I'm just going to skip that slide because | know that the time is close here at the end. -
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Diagnosing and Treating Slow-
Growing Non-Hodgkin Lymphomas

« Marginal Zone Lymphomas

Marginal zone lymphomas, because | know there may be 10% of patients who have lymphoma have
a marginal zone lymphoma. It has not been studied very well. The reason is because it is so different,
the way that it presents.
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Outcome in Treatment Subsets of Stage IE
Gastric MALT NHL: OS and EFS

Treatment CR PR NC 5Yros SYrEFS
Antibiotics 67% 9% 94% 75%
Local tx’ 100% 0 92% 80%
Chemo 50% 12% 75% 49%
cmT? 100% 0 0 80% 80%
Total 4% 7% 19% 89% 72%

*Surgery alone (n = 11), surgery and XRT (n = 2), or XRT alone (n=1)
! Surgery and adjuvant chemotherapy

Pinotti G et al. Leuk Lymphoma. 1997,26:527-537

The gastric marginal zone lymphomas are often treated with antibiotics and go into remission. They're
very slow growing lymphomas and do quite well.
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Nongastric MALT Lymphoma:
Presenting Sites

Primary Site Percent (%)
Head and neck 30
Ocular adnexa 24
Lung 12
Skin 12
Intestinal tract/GU 81
Thyroid/Breast 712

From International Extranodal Lymphoma Study Group (IELSG), others
Cavalli F et al. Hematology. 2001:241-258.

Nongastric lymphomas, marginal zone lymphomas or MALTs (mucosa-associated lymphoid tissue),
can present in any particular soft tissue area—bone, they can be in breast, they can show anywhere
in the body and they usually occur because of some inflammatory process that is ongoing.
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Splenic Marginal-Zone
Lymphoma: Clinical Presentation
» Typical presentation:
— Splenomegaly
— Circulating lymphoma cells
— BM involvement

— No enlarged nodes
» Rare lymphoma (<1% of all NHL)

+ Also called splenic lymphoma with or
without villous lymphocytes

+ Was confused with Hairy Cell Leukemia

A typical presentation for a patient with splenic marginal zone lymphoma is a big spleen, circulating
lymphoma cells, and is very, very easily treated with rituximab these days and is considered a
treatment of choice for this particular disorder, rather than removing the spleen.
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Nodal Marginal-Zone
Lymphoma: Clinical Features

B symptoms (14%)

Stages I/l (29%) and I/IV (71%)
Elevated LDH (36%)

Bone marrow involvement (28%)
5-year survival (56%)

Nathwani BN et al. J Clin Oncol. 1999;17:2486-2492.

Nodal marginal zone lymphoma, which is the other variant, a third variant, nodal varieties, extranodal,
and then splenic marginal zone lymphoma. The nodal variety is one of those that is supposed to have
a lower survival. | think it's been confused with aggressive lymphomas at some time, and we're not
really sure how to best manage those patients at the current time.

Page 70 of 81



Diagnosing and Treating Slow Growing VA is today“’

Non-Hodgkin Lymphomas

TRANSCRIPT

Therapy for Marginal Zone Lymphomas

* Few randomized trials
— Good survival rates, even with active disease
— Many different therapies work

— Treatment depends on site of disease, and
patient features

* Individualized Choices
— Observation (no immediate therapy)
-~ Radiation Therapy (often low dose)
- Single-Agent Rituximab
-~ Bendamustine/Rituximab
— B-cell pathway drugs (lbrutinib, Idelalisib)
-~ Other novel agents being studied

Therapy is very difficult to decide. It is individualized. At the bottom you can see that radiation therapy
often works for patients. Single-agent rituximab or BR also works, and some of these newer agents
also work.
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Diagnosing and Treating Slow-
Growing Non-Hodgkin Lymphomas

* T Cell Lymphomas

| want to pass on T-cell ymphomas a little bit because one of my patients told me that they would be
watching this.
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The WHO Classification of PTCL

PTCL Leukemic
Adult T cell leukemia/lymphoma (HTLV-1+)
PTCL, Predominantly Extranodal

Extranodal NK/T cell lymphoma, nasal type
Enteropathy-type T cell lymphoma
Hepatosplenic T cell lymphoma (gamma/delta)

Subcutaneous panniculitis-type T cell ymphoma
Indolent: Mycosis fungoides/Sezary syndrome
Primary cutaneous ALCL
PTCL, Predominantly Nodal

Peripheral T cell lymphoma, NOS
Angioimmunoblastic T cell lymphoma, AILD-like
Anaplastic large cell lymphoma (T and Null cell)

There are a variety of different PTCLs or peripheral T-cell ymphomas, interestingly, that they are
usually diagnosed according to where they occur in the body, as opposed to different markers. And
we're still trying to figure out how to best determine how to classify these illnesses. The cell size of
these cells doesn't correlate well with prognosis. It is important to notice whether they are ALK-
(anaplastic lymphoma kinase) positive as far as a marker.
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Initial Therapy of PTCL

« Relative rarity and heterogeneity of subtypes has
limited clinical trials for these entities

— Cell size does not correlate well with
prognosis
* Most series indicate a higher relapse rate and
poorer survival for PTCL, NOS vs DLBCL

— Important to recognize ALCL, ALK+, containing
the t(2;5) translocation - high curability with
CHOP alone

« CHOP therapy has been the most commonly
utilized front-line therapy

— ORR ~ 60-70%, CR ~ 40-60%
— Relapse @ 2 years > 70-80% in most series

TRANSCRIPT

Those appear to be highly curable with CHOP therapy alone, but a very small percent of patients will
be ALK-positive. And CHOP has been used as the standard of care for most of these patients.
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Initial Therapy of PTCL

HyperCVAD often used for ATCL and other highly
aggressive variants: PTCL trial at MDACC
demonstrated no real benefit

ACVBP may be better than CHOP in GELA trials
EPOCH has activity in both front-line and

relapsed settings

Nucleoside analogues (fludarabine, cladribine,
pentostatin) are more often used in MF or PTCL
with cutaneous involvement

— Inhibit adenosine deaminase, high
concentrations in T-cells

— ORR 20-70%, CR 3-25%, DR often < 6 months
Improved therapies are needed !

There are other regimens that have been attempted, and purine analogs appear to be doing better
than these others.
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QUESTION-AND-ANSWER SESSION

Diagnosing and Treating Slow Growing e i
Non-Hodgkin Lymphomas socery I8 today

Aghtieg blaod cancer

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.

Fredrick Hagemeister, MD

So | want to open up now the rest of the time that we have, and I'm willing to go a little bit more, a
little bit longer, certainly, and discuss some of the questions that came through not only the Web but
also on the phone.

Lizette Figueroa-Rivera, MA

Thank you so much, Dr. Hagemeister, for your very clear and informative presentation.

Lizette Figueroa-Rivera, MA

Ouir first question comes from the Web. Dana asks, "How do | manage the stress of watchful waiting
and how do | know when and why to call my doctor?

Fredrick Hagemeister, MD

That's a really good question. Most people whom | have who are, well, | will say, once they come to
me and see me and | say, "You know, you don't really need therapy right now." And | will often try to
reassure them and say, "You know, what we're going to do is, we'll see you. You had this disease for
a while. So if you've had it for a while and you're not getting sick from it, then what's another four
months going to do?" And so they eventually understand well let's look at it again with CT scans in
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another four months. In other words, it doesn't mean waiting and ignoring. It means waiting and being
certain that it's not getting out of hand or that something's not happening.

In one study that looked retrospectively at patients even who were observed, 8% of those patients
actually went into some type of remission, just by observation, meaning their own body took care of
the lymphoma for some period of time. Eventually those patients developed progression and needed
therapy, but the bottom line is unless your nodes are not big enough, three centimeters is like one-
and-a-half inches in diameter. It's really small. So you have to realize these are small nodes that are
not causing problems. If you have pain or something new happens, realize that you're going to get
back to your doctor; and your doctor needs to tell you, "Hey, if you've got a problem, just call me and
I'll see you right away."

Lizette Figueroa-Rivera, MA

Thank you, doctor, and the next question comes from the telephone audience.

Operator

Thank you. Our question comes from Tom, calling from Colorado. Please state your question.

Tom from Colorado

I'm going every four weeks for an infusion with rituximab, and then I'm also using at home twice a day
a pill called Zydelig®. | just wondered if he had any comment on what the Zydelig, a relatively new but
| didn't hear you mention that, at least by the name Zydelig.

Fredrick Hagemeister, MD

Yeah, yeah, because that is idelalisib, so that | did mention. It's used commonly in patients who have
small lymphocytic lymphoma or who've had CLL, and it is approved for treatment, second-line
treatment or more for patients who have had previous treatment for their CLL. Right now in the United
States it's also available as a single agent by the FDA in patients who have indolent lymphomas that
have developed recurrence; and it's been available about a year and a half or two years almost and is
a very valuable drug in the management of patients. You do have to watch for some side effects,
including diarrhea, which can become a problem after you've taken it for some period of time, as well
as some other issues that I'm sure your doctor has discussed with you.

Tom from Colorado

Thank you very much.
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Lizette Figueroa-Rivera, MA

And thank you for the question. Doctor, our next question comes from Eugene. Eugene asks, "Is it
common for the time between recurrence to decrease? Is there an average rate that represents this
decrease?"

Fredrick Hagemeister, MD

So, the point is that many years ago there were some studies on patients who had indolent
lymphomas. What was found out is that when you gave the first treatment, the remission would last a
particular period of time. And then when you treated a second time, when you decided to treat it, the
time that the patient was in remission was shorter. And the third time it was shorter, and the fourth
time it was even shorter than that.

Well, that's true, but in that previous setting many years ago, they were giving the same therapy every
time. They had no additional new drugs, so that has to be asked again. That question has to be
asked over and over again. And we don't really have definitive studies that show that in any way on a
longitudinal basis, although there are some sort of retrospective analyses that suggest, yes, that if
you've had this disease for a while, you know, and you've been in remission, the second time the
remission is shorter.

But now we've got new agents that are changing all of that, including newer antibodies. We've got
venetoclax. We've got all these inhibitors, these protein inhibitors and all of these new immunotherapy
things that we're all in a whole completely new era. So who knows how things are going to happen,
and | wouldn't be disheartened by that particular idea that there are going to be problems if I'm on a
new therapy, and I'm going to develop recurrence soon. Because we see patients having a partial
remission or perhaps a response to therapy, and then the disease stays the same. It doesn't get
bigger; it doesn't get any smaller. It just stays the same size. And so we may be changing these
illnesses into something that progresses or ultimately stays the same size for a long time and the
patient just doesn't progress, and that's what | think is happening with a lot of these new agents.

Lizette Figueroa-Rivera, MA

Thank you, doctor. And Marilyn asks, "l notice that psoriasis was a possible cause of lymphomas.
Does that hold true for eczema?"

Fredrick Hagemeister, MD

No. You know, the diagnosis of these different kinds of disorders can be very, very difficult; and there
are many patients whom we have who have psoriasis specifically who come to see us, and they turn

out that they've had T-cell ymphoma for a while or T-cell lymphoma can be confused with psoriasis.
I'm not sure that eczema specifically might be associated with the development of lymphoma. It's not
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one of those that's listed, but eczema can be confused with psoriasis as well. So getting a biopsy is
very important in patients who have persistent disorders of the skin that do not respond well to steroid
therapy or other types of management.

Lizette Figueroa-Rivera, MA

Thank you, doctor. And Gary asks “Are side effects of steroids within the biological and chemo
treatments cumulative or do they subside over time?”

Fredrick Hagemeister, MD

Those usually go away with time. It's usually not a real issue. We found, actually, when we give
steroids with chemotherapy, those people usually receive bolus doses. Mostly they get a big dose
and then they're off for a while. And then a big dose and they're off. That's how it's given with
chemotherapy. So usually the side effects from the steroids are not long-lasting and within two or
three months, if you've had chemotherapy and it receives steroids, those side effects are gone.

Some patients who are diabetic, who get treated with steroids, their diabetes gets worse. And they
ultimately never get back to where they were before. And their diabetes gets a little bit out of control,
perhaps so they may find that they have to take more insulin or take more drugs in order to try to
control their blood sugars. But, in general, the side effects of steroids completely resolve with time.

Lizette Figueroa-Rivera, MA

Thank you, doctor, and our last question, Suzanne asks, “If you can discuss CAR T-cell research as a
cure for follicular non-Hodgkin lymphoma.”

Fredrick Hagemeister, MD

There was a study that was just presented. It was 14 patients who have been pulled out of a larger
series of patients who were treated with aggressive lymphomas. And they've also used it to treat
CLLs, although that has not been as successful with CLL as it has with other lymphomas. And CAR
T-cell therapy is not something to be taken lightly. This is a program where a person's own T-cells are
taken out of them, collected, and then they are sent to a company. The company then gets them
ramped up, makes them very, very hungry to kill the lymphoma cell. And then they multiply. They get
lots of them. They make them grow. And then when they reintroduce them back into the patient, they
may introduce say five million cells, but within five days, it's five billion cells because these cells grow
very rapidly. Patients are in the hospital; they are always hospitalized when they're treated, and this
rapid growth of these T-cells that are now bioengineered, their own T-cells that are bioengineered,
these T-cells now attack the cancer cell and destroy it. And by one month, these patients get repeat
PET scans, and their PET scans are negative. These are patients who have very, very refractory
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disease, very difficult disease to treat with standard agents. They're patients who often have also
already had transplants, and this new type of therapy should be and is only being investigated in
major centers. However, we're going to learn how to be able to make those better tolerable; and in
the follicular lymphoma subgroup, it turned out to be extremely favorable. And those patients had
really great responses to that particular therapy, and certainly longer follow-up is necessary in a
longer number of patients to figure out how well they will do on a longer basis, a longer follow-up
basis. But the follicular lymphoma patients do very, very well when they are treated with that
particular type of management.

Lizette Figueroa-Rivera, MA

Well, thank you, Suzanne, and thank you all for your questions.
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Lizette Figueroa-Rivera, MA
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SUPPORT RESOURCES

Online Chats: Online moderated chat forums:

Questions to ask your treatmentteam:

Free education materials:

Past NHL education programs:

Additional information on NHL:

Information Resource Center: Speak one-on-one with an information Specialist who can assist you through
cancer treatment, financial, and social challenges
» EMAIL:

» TOLL-FREE PHONE: (800) 955- 4572

Thank you, Dr. Hagemeister, for your continued dedication to patients. You and your colleagues'
research successes have made a really positive impact on people's lives. If we weren't able to get to
your question today, you can call The Leukemia & Lymphoma Society's information specialists at 1-
800-955-4572. Information specialists are available to speak to you from 9 AM to 9 PM Eastern Time
or you can reach us by email at infocenter@LLS.org. We can provide information about treatment,
including clinical trials or answer other questions you may have about support, including questions
about financial assistance for treatment.

Again, we would like to acknowledge and thank Bristol-Myers Squibb, Genentech and Biogen, and
Pharmacyclics and Janssen for their support of this program.

Again, thank you, Dr. Hagemeister, for sharing your knowledge with us today. To all of the patients,

caregivers, and professionals participating in today's program, on behalf of The Leukemia &
Lymphoma Society, thank you for sharing your time with us today. Goodbye and we wish you well.
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ADDITIONAL QUESTION-AND-ANSWER SESSION
Lizette Figueroa-Rivera, MA

Thank you, Dr. Hagemeister, you've agreed to answer more questions from our program. The first
question is from Robert. Robert asks, "After being diagnosed with mantle cell ymphoma, what should
| expect?"

Fredrick Hagemeister, MD

Well, let's see. That goes from the standpoint of have you been through staging? The standard
staging is, of course, what | mentioned on already the radiographs, although sometimes people will
get x-rays of some kind that include a PET scan. And it does depend upon where the disease is
located. Some people will do a colonoscopy. At our center, we know that the colon is usually
involved, especially if it is not just the indolent type or the variant, as we call mantle zone lymphoma.
That's only 5% of lymphoma, 5% of mantle cell | should say.

So it's more common that we assume that the colon is involved, but the more important thing is that
once a patient has completed therapy for mantle cell ymphoma, that the original sites of disease
should be looked at. So we would always do a colonoscopy to confirm that the patient is in complete
remission, we would do a bone marrow more than likely because the bone marrow may have been
involved at the very beginning. We also usually get a bone marrow at the very beginning to see how
much of the bone marrow is involved when they start on therapy. But it would be the same type of
workup and evaluation as we do for any patient with a lymphoma.

The only thing that might be slightly different is getting, making certain that you have the proper stains
done on the biopsy itself showing that it is, indeed, cyclin D1-positive on the immunostains and that it
also, that FISH has also been done and shows that it is, has the 11;14 translocation.

Lizette Figueroa-Rivera, MA

Thank you, and our next question comes from Mary Katherine. She asks, “Does a deep tissue body
massage cause problems for a person with lymphoma?”

Fredrick Hagemeister, MD

Well that certainly depends upon where one is as far as therapy is concerned. For example, if one is
taking chemotherapy and is going to get a body massage, | would suggest that's a real big problem
because you may have low platelets and, therefore, bruise easily and have bleeding, either
superficially or internally. And | absolutely would not recommend that a patient who is starting on
therapy or has had some sort of treatment go through a massage. | don't think that's a very good idea
at all. However, if one has completed therapy and is in remission, one should go about one's
business as if one never had lymphoma. That means if you want to get a massage, get a massage.
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Lizette Figueroa-Rivera, MA

Thank you, doctor. And Shirley asks, "Can a person be too old to have a stem cell transplant?"

Fredrick Hagemeister, MD

Age probably isn't as important when deciding whether a person has to go through a stem cell
transplant, that is a chronologic age, as is physiologic age. There are some patients who are younger
who really haven't taken care of themselves and are in bad shape, people who are perhaps even 50
or perhaps under 60 at least. Those patients can sometimes not go through a stem cell transplant
because their lungs aren't in good shape or they've got heart problems or other kinds of issues that
are not under control. And so medical problems generally will indicate whether one can or cannot go
through a stem cell transplant.

Also, general physiologic condition, that is to say if one is eating and walking about and is physically
active, even patients who are in their 70s who exercise—and | have a lot of patients who do that and
they exercise on a regular basis—those patients would absolutely be good candidates for a stem cell
transplant.

| would say that people who are over 80 or 85 are usually not judged to be very good candidates
because they have some sort of kidney dysfunction, heart dysfunction, or in some cases pulmonary
or lung dysfunction that will stand in the way of their being able to get through a stem cell transplant.
So it does depend upon one's physiologic age, as opposed to chronologic age. We have transplanted
patients who are up to 80 and even slightly older than that at our center.

Lizette Figueroa-Rivera, MA

Thank you, doctor, and Liza asks, "Can extended chemo with fludarabine and Rituxan cause
permanent organ damage?"

Fredrick Hagemeister, MD

Well, the problem with fludarabine and fludarabine alone, not perhaps Rituxan but fludarabine-
extended treatment can cause problems, of course. But that would be the same with any
chemotherapy. There just is a bigger risk perhaps with fludarabine. Fludarabine is known to affect not
only T-cells, that is to say it will deplete T-cells from the body, and those are the major organizers of
things and, therefore, increase the risk for getting viral infections and other types of fungal infections
and what we call opportunistic infections but also can cause problems with marrow function. And
sometimes fludarabine, in particular—the other drugs can cause it too; purine analogs can cause it—
can affect the bone marrow very adversely and make it so that platelets will go down and don't
recover very easily. So multiple cycles or extended treatments over a long period of time, that is to
say more than four or six cycles of that treatment, depending on the dose, would be problematic and

Page 2 of 6



LEUKEMIA &

Diagnosing and Treating Slow Growing LYMPHOMA T today““

SOCIETY

Non'HOdgkin Lymphomas fighting blood cancers

TRANSCRIPT

perhaps cause problems that might be considered quote "permanent" because they just don't recover
very quickly and might last for as long as six months or even longer.

Lizette Figueroa-Rivera, MA

Thank you and Francis states that, “Compared to other indolent lymphomas, there seems to be very
little information out there about splenic marginal zone B-cell ymphoma. Could you please discuss
any current research being conducted, results, and where this information can be found?”

Fredrick Hagemeister, MD

Yeah, so as | mentioned during my talk, splenic marginal zone lymphoma and other marginal zone
lymphomas, there are very, very few clinical trials that are open or that are available. There are a
variety of reasons for that more than likely. One is that splenic marginal zone lymphoma is relatively
rare, and so collecting patients and entering them onto clinical trials is somewhat difficult. Patients
with marginal zone lymphoma often get enrolled into phase |/phase Il trials of single agents or
sometimes of combinations of drugs, which, in general, collect lymphomas of lots of different
subtypes to see if there's perhaps a key or a clue that shows up as to whether it might be effective or
not.

The largest series that was ever collected was actually from Europe where they collected about 80 or
85 patients, retrospectively collected. So there's no clinical trial that's really looked at a large number
of patients with that particular entity. The other issue is that patients with splenic marginal zone
lymphoma generally have such a very favorable outcome, now, especially since we have rituximab,
they often respond to multiple different types of therapies and have prolonged and extended
survivals, such that there may be some investigators who also feel that it's not necessary to do
clinical trials because certain therapies are so effective, in particular, rituximab, which can put patients
into remission and keep them there for a very long period of time.

Lizette Figueroa-Rivera, MA

Thank you, doctor. And Mehmet asks, "Does non-Hodgkin lymphoma run in families? Do you
consider it to be inherited?"

Fredrick Hagemeister, MD

| think that | sort of tried to address that early on in that we do have families who come in, in our
center. We did a study a number of years ago just asking patients when they walked in the door if
they had a family member who had either a leukemia or a lymphoma or some hematologic
malignancy. And it turned out that about 10% of our patients told us that some family member
happened to have a lymphoma or a leukemia or myeloma or even an AML (acute myeloid leukemia),
that is to say a different kind of, not a lymphoma or a lymphoid malignancy, but rather a myeloid
malignancy. And they just told us that, and so we thought that there might be some relationship.
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But the problem is that there have been yet no cytogenetic abnormalities in the blood. As opposed to
breast cancer, where we find that 10% of women with breast cancer will have an inheritable breast
cancer that they can pass down to their daughter. But that's not true in lymphomas. We have not yet
found a recurring genetic abnormality in human beings body, in the body or in the blood or wherever it
happens to be that we test that tells us that there's something that can be passed on to a child. When
we look at the second-degree relative, let's say a cousin, that's when we start seeing this increased
risk or an aunt or someone says, "My great-grandmother had something." But the problem is that
many of those stories are not exactly very well worked out. So getting records and getting that kind of
information can be difficult, and that's why we don't have either some sort of analysis that looks at just
patients and trying to understand what's going on. But we also don't even have any analysis of
genetic factors in the human being that tell us that this is a transmissible lymphoma.

The truth is that there may be mutational differences that we don't have an understanding of in large
cell ymphoma. For example, there are over 300 different mutations in the lymphoma cell that are
responsible for directing traffic and for understanding something about how that lymphoma cell
behaves. So doing such a comprehensive analysis in human beings normal cells is not really possible
and not easy to do, and just sending it off and saying, you know, to some company and saying,
"Here's my cheek swab for my DNA. Do | stand a risk of developing lymphoma?" we don't have that.
So, obviously, then we don't have a way to tell whether it passes on from one family member to the
next.

Lizette Figueroa-Rivera, MA

Thank you, doctor, and Bonita asks, "Does the age of the patient impact the effectiveness of
treatment that is monoclonal antibody based?"

Fredrick Hagemeister, MD

Well, the answer to that is yes and no. The age itself does not necessarily play a role. There is some
thought that some of the drugs are cleared more rapidly through some mechanisms that are still not
very well understood. So one person may get a higher dose inadvertently, and one person may get a
lower dose. That may account for some of the toxicities that we see. So the drugs are usually not
tolerated as well in older patients, and it may be because they clear some of these drugs more slowly.
That is true of rituximab, for example, and it's often thought that people, actually, rituximab may work
better in some people because, or antibody therapy, antibody alone may work better in some people
who are older because they have bigger levels in their blood.

The same is true of women. Women appear to not clear rituximab so well, and these are primarily
from German trials, suggesting that women may do better than do men. And some retrospective
analyses have suggested that as well most recently when they received rituximab-based therapies.
So, in general, chemotherapy is generally not tolerated by patients as well who are older. Their doses
have to be reduced in effect, possibly partly because their bone marrow function is not as good as
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younger patients. So it can be an issue in older patients as far as response is concerned. But as far
as there being a genetic definition of why the patients don't respond as well, that’s not yet known
either. So we're still looking into those kind of things, and there are a lot of studies that show that
older patients don't do as well; and the reason for that is not really clear. Probably because their
doses have to be reduced in order to be able to be effective, and we just lose the response in such
patients who are older.

Lizette Figueroa-Rivera, MA

Thank you, doctor, and David asks, "Is there anything within a patient's control? For example, stress
reduction to improve the immune system that can reduce risks for some or all slow growing non-
Hodgkin lymphoma?"

Fredrick Hagemeister, MD

Thank you very much for that question. One of the things that we know, stress does not cause
cancer. | understand that, | get a lot of patients who come in and ask me and say, "Well, | should
reduce stress so that | don't get, so my cancer goes away faster." Not really. Stress causes a number
of different things—cardiovascular disease, it's associated with different kinds of other things,
diarrhea, bowel problems, certain kinds of colitis, certainly with hypertension. Stress is associated
with that as well. And so we know that certain body functions are associated with stress, but it has not
yet been associated with the development of cancer.

There are four things that are associated with the development of cancer, and if you fall outside of
those relatively, not very narrowly defined features, you're at higher risk. And those higher risks are
higher BMI, that is to say greater than 27 Body Mass Index. Number one, it's not what you eat
insomuch as it is carbohydrates are an issue because your Body Mass Index goes up when you eat
carbohydrates. So that's an issue, greater than 27. Alcohol. That is to say more than, strangely, two
drinks a day for men is considered, if you stay under that, you're not at excess risk, and one drink a
day for women is considered acceptable. But more than that, you're at a higher risk. Of course,
smoking, and a very small amount of smoking is allowed in order for you to not have an excess risk.
It's just what we call five-pack years. And, of course, the fourth is exercise. So exercise plays an
important role. It's 120 minutes of moderate exercise a week. That's only two hours of moderate
exercise, and walking is not exercise, by the way. Exercise is raising your heart rate, doing some sort
of physical activity that raises your heart rate. And, finally, if it's intensive exercise, 90 minutes of
intensive exercise a week is adequate. If it's at least that, you reduce your risk of developing cancer;
and | encourage my patients to not only have proper nutrition, try to keep their Body Mass Index
under 27, and also to exercise on a routine basis.
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Thank you, doctor. And our last question comes from Diane. Diane asks, "Why do we have to go
through more toxic standard-of-care treatment before being eligible for less toxic new treatments?"

Fredrick Hagemeister, MD

Well that's a good question. First of all, the problem is that many of the treatments which we use
today can cure patients with lymphoma. For indolent lymphomas, | understand, we've come up with
bendamustine-rituximab, which is not as toxic as R-CHOP. There were more toxic regimens that
we've also gotten away from, the fludarabine-based regimens that we've gotten away from. But keep
in mind that about 40% of patients who have CLL, who have relative normal cytogenetics at the very
beginning, are still free of disease if they take FCR. So that intensive regimen may actually cure some
patients with CLL. At ten years, 40% of those patients who don't have bad cytogenetics are still in
remission. So that's very important. We've got some treatments that can actually cure patients or put
patients in remission; and that's why we look for these new agents, and new agents are usually
studied in patients who have relapsed disease because we think there's a bigger risk for those
patients.

We don't know all the side effects of many of these different agents. For example, venetoclax. When
we first started studying that drug, it was an amazing drug. It worked quite well in patients with CLL,
and it also works in other indolent lymphomas. But the problem was that some patients died of tumor
lysis syndrome when they first received that agent, and we had to learn how to be able to give that
drug more effectively and without getting into trouble as far as toxicity was concerned.

And sometimes when you start treating a patient, you do 40 patients, it's not enough to be able to see
the toxicities that may exist from that particular drug. So that's why when patients go onto clinical
trials with new agents, they are often studied very, very carefully; and they're looked at very, very
frequently by research nurses. They're calling all the time trying to figure out what kind of side effects
you have. And you're asked a lot about side effects because there may be a new side effect that we
don't know about that shows up, not when you’ve done 40 patients, but more when you've done 100
patients. So that's why it's important to analyze responses as well as tolerabilities of agents before
moving them into frontline therapy.

Lizette Figueroa-Rivera, MA

Thank you, again, Dr. Hagemeister, for volunteering your time to answer these presubmitted
questions.
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