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Welcome & Introductions: Update on Chronic Lymphocytic Leukemia

Ms. Lizette Figueroa-Rivera:

Hello, everyone. On behalf of The Leukemia & Lymphoma Society, a warm welcome to all of you. We
have over 1,000 people participating from across the United States as well as other countries, including
Canada, Germany, India, Mexico, the Philippines, and Trinidad. Special thanks to Dr. Jan A. Burger for
sharing his time and expertise with us today.

Before we begin, our President and CEO, Louis DeGennaro, will make some remarks.

Dr. Louis DeGennaro:
I’'m Dr. Louis DeGennaro, President and CEO of The Leukemia & Lymphoma Society. I'd like to welcome
all of the patients, caregivers, and healthcare professionals attending the program today.

At The Leukemia & Lymphoma Society, our vision is a world without blood cancers. Since we started in
1949, LLS has invested more than $1.2 billion dollars in breakthrough research to advance lifesaving
treatments and cures. We’ve played a pioneering role in funding many of today’s most promising
advances, including targeted therapies and immunotherapies that have led to increased survival rates
and improved the quality of life for many blood cancer patients.

Though LLS is known for funding ground-breaking research, we do so much more. As this program
demonstrates, we are the leading source of free blood cancer information, education, and support for
patients, survivors, caregivers, families, and healthcare professionals. We also support blood cancer
patients in their local communities through our chapters across the country, and we advocate at the state
and federal level for policies to ensure that patients have access to quality, affordable, and coordinated
care.
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We’re committed to working tirelessly toward our mission every single day. Today, you'll have the
opportunity to learn from esteemed key opinion leaders. They each have volunteered their time, and
we appreciate their dedication to supporting our mission, their commitment to caring for patients living
with blood cancers. Thank you for joining us.

Ms. Lizette Figueroa-Rivera:
Thank you. We would like to acknowledge and thank AbbVie, Genentech and Biogen; and Janssen and
Pharmacyclics, an AbbVie company, for support of this program.

I’'m now pleased to introduce Dr. Jan A. Burger, Professor, Tenured, Department of Leukemia, Division
of Cancer Medicine at the University of Texas MD Anderson Cancer Center in Houston, Texas. On behalf
of The Leukemia & Lymphoma Society, thank you for volunteering your time and expertise with us, Dr.
Burger. I’'m now privileged to turn the program over to you.

DISCLOSURE

Update on Chronic Lymphocytic Leukemia (CLL)

Jan A. Burger, MD, PhD, has no disclosures.
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Disclosure Slide

Jan A. Burger, MD, PhD:

Thank you very much, it is very exciting times to discuss CLL and CLL therapy because we’ve
experienced so many changes in CLL therapy over the last 10 years with the addition of new targeted
treatments. But, the way I've structured this program is to first give you an overview over the disease,
some background about the disease staging and risk factors before talking about the different treatment
options and how we approach individualized therapy in CLL these days.

Page 2 of 69



LEUKEMIA &
Update on Chronic Lymphocytic Leukemia ‘ LYMPHOMA
Friday May 3, 2019 Speaker: Jan A. Burger, MD SOCIETY

The Rai System for
Clinical Staging of CLL

3-Stage Median
Stage System Features Survival
0 Low risk Lymphocytosis >10

Intermediate n Lymphadenopathy
risk
Splenomegaly +
hepatomegaly
High risk Anemia
v Thrombocytopenia

Rai et al. Blood. 1975;46:219-234.

The Rai System for Clinical Staging of CLL

So, as a starting point, | think it is good to bring back a slide about the staging system. That’s one of the
common questions in the first visits when a newly diagnosed CLL patient comes to see us, which stage.
Our patients--many patients are in early stages of the disease. And here, on this slide, you see how the
staging system is constructed. We are still using that basically just to distinguish patients at early stages
which don’t need treatment versus those patients who have advanced stage, stage lll and IV, according
here to the right, classification where patients then develop anemia, thrombocytopenia in stage lll and
IV. And that’s still kind of a rough guidance towards the question, does a patient need treatment or not?

What you see on the right-hand side is estimated survival. Those are historic numbers, and | think those
are no longer accurate. The survival of patients these days, with the added treatment options, is likely
to be much better. But, in an historic context, those at the times when we had mostly relied on
chemotherapy—those were the survival for patients who had early versus later stages of the disease.
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Prognostic Factors Associated
With Inferior Survival

Advanced stage at diagnosis

Short lymphocyte doubling time
Diffuse pattern of marrow infiltration
Advanced age/males

High serum levels of 3,-microglobulin
CLL-PLL

Prognostic Factors Associated With Inferior Survival

Now, in addition to the classical staging, the RAIl staging that you looked at, there are additional
prognostic markers, which help because most patients, when they come to see us, are early stage
patients. And they want to know, what is the perspective for the next years, and is there any way we
can tell our patients they are likely to need treatment, or they might have indolent disease for an
extended period of time?

And some of the more clinical prognostic markers are listed here on this second slide. Which is--well,
how does the patient present? Is the patient at an early stage? Then, that’s good prognostic marker.
Advanced stage at diagnosis indicates the patient will need to start treatments soon.

Another classical prognostic marker is the lymphocyte doubling time. And that’'s something | think
patients can actively look at themselves, too. Is there short lymphocyte doubling time? Roughly, short
lymphocyte doubling time would be doubling of the white blood cell count or lymphocyte count within
6 months or less. And if that’s a trend—just one number usually is not sufficient to fulfill this. But, if that’s
a trend that continues over longer period of time, that’s a sign the disease is active, and it will eventually
require therapy.

Diffuse infiltration in the bone marrow—the bone marrow is probably less used these days because we
have become very good in testing peripheral blood and that has, at this time, less of a role, in my opinion,
to do bone marrow testing. In certain patients, it may still be necessary. But, we’re not looking at this
diffuse pattern of bone marrow infiltration as much anymore as we used to.

Then, historically male patients, older patients had somewhat poorer outcome than younger, female
patients.

High betax>-microglobulin is another classical marker to look at.
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Also, the prolymphocyte count or PLL percentage—those are activated lymphocytes that, under the
microscope, have characteristics of activated lymphocytes. If that fraction of prolymphocytes is high—
greater than 30 or 40 percent—that’s an indicator that the disease likely is more active and more likely
to require therapy.

Genomic Aberrations In CLL
Interphase FISH Results
82% Abnormal

Abnormality No. Patients (%)
13q deletion 178(55)

11q deletion 58(18)
trisomy 12 53(16)
17p deletion 23(7)
6q deletion 21(6)

Dohneretal. NEJM 343:1910,2000

Genomic Aberrations In CLL Interphase FISH Results 82% Abnormal

Besides those more clinical prognostic factors, we have additional laboratory testing, and one of the
important prognostic markers that is used pretty much in routine practice throughout the US, but also
around the world, is the cytogenetic testing. And the way that’s done is by using fluorescent probes,
which are called FISH probes. And with those, a typical CLL panel is listed here on the left-hand side,
which is to detect these abnormalities in the CLL cells where certain chromosomes might have deletions
or there might be an additional chromosome, like trisomy 12. And those abnormalities are quite frequent.
About 80 percent of our patients will have one of these abnormalities detectable.
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Probability of Survival
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Probability of Survival

And how they impact the prognosis of CLL patients is shown here on the next slide, where you see, in
green, the survival curves of the patients who have a 17p deletion, which is the highest risk feature. You
see by this dropping in the curve early on that those patients don’t have good survival outcome, and
many of the patients will not survive and will die from their disease within a relatively short period of
time. And on the other side of the spectrum, in the yellow curve, you see another abnormality, a 13q
deletion, which is quite frequent, which is a good prognostic marker.

When you see these curves now, we have to again point out, and you see at the bottom, when this was
published, it was in 2000. At that time, we had to rely on chemotherapy for treating these patients
because the newer therapies were not yet in use and were not introduced. So, these are survival data
based on chemotherapy, and it is well established that, for example, 17p-deleted patients are not
responding well to chemotherapy, which explains the survival curves. If we would do, now, survival
curves for patients in this new era of the new agents, about which we’re going to talk about later, the
expectation is that the survival, even for the high-risk patients, is much better. But those data have to
be generated proactively, and these curves will eventually be revised and have to be published again
over the next 5 to 10 years. And my prediction is that they will look much better for many patients. The
survival expectation will be close or similar to age-matched healthy people.
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B-Cell Diversity: V,
Rearrangement and Mutation
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B-Cell Diversity: V4 Rearrangement and Mutation

Now, another prognostic marker that’s been talked about a lot and that’s in routine clinical use is what
is called the mutational status. Is a patient mutated or unmutated? And about half of our patients are
mutated or unmutated. And when you talk about that, it is not about these FISH cytogenetics that we
just talked about. Butitis about mutations in this green area that’s shown here on the left-hand side and
that is part of a structure that we call the B-cell receptor, which is an important structure on the leukemia
cells, on the CLL cells. And some patients have introduced mutations in this area of the B-cell receptor,
about half of those patients, and other patients have no mutations in this area whatsoever, and those

are called unmutated.
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Comparison of CLL Patients With
Mutated and Unmutated V, Genes
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Comparison of CLL Patients With Mutated and Unmutated V4 Genes

And presence or absence of mutations in the B-cell receptor then has important impact also on the
prognosis of patients. And patients who are unmutated, who lack these mutations—they have more
aggressive disease. They have less good outcome with chemotherapy. And, in contrast, what you see
in orange—the survival of patients who are mutated, who have less aggressive and more indolent
disease, is better. And, again, trying to make the point here—these are survival data based on use of
chemotherapy as backbone for treatment of most of these patients, study which was published in 1999.
From studies now with the new agents—and you will see some survival curves later from newer agents—
we know that patients who are unmutated, who don’t do well with chemotherapy, do much better with
the new agents so that these curves also will change when they are updated in the years to come.
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Prognostic Factors in CLL
Parameter Bad

B,Microglobulin increased
FISH 11g-, 17p-
IGHV Mutation Status unmutated
CD38 positive
ZAP70 positive

Complex karyotype predicts for relapse after
+/- TP53 disruption venetoclax and ibrutinib

New genomic predictors NOTCH1, SF3B1,
RPS15, and PAXS,
telomere length

Prognostic Factors in CLL

Now, trying to summarize what we’ve discussed so far, what prognostic factors that will be discussed
with patients at diagnosis or at time when treatment is necessary. The betax-microglobulin is something
we are testing. It’s not tested everywhere, and it’s for clinical trial use; not commonly used. Butitis a
helpful marker, just across different B-cell malignancies and in CLL too, and they are the cut-off that we
are using it for. And it can be helpful, just as a rough guidance, as the disease active is that a patient
who’s likely to need treatment if the betax-microglobulin is high. We think that’s a helpful marker. But,
the more established 2 markers are listed below. We discussed the FISH cytogenetics—11q deletion and
especially 17p deletion would be the abnormalities that would indicate higher risk and would indicate
those patients who are not good candidates to use chemotherapy.

Then, mutational status—we just discussed that as well. And there the indicator for more aggressive
disease would be the subset of patients who are unmutated. They don’t do well with chemotherapy.
They may be respond, but responses are shorter, and those patients would be, in my opinion, better
suited for new agents.

Additional markers that have been discussed quite a bit and that may still be offered to many patients
are CD38 and ZAP70. Those are two markers, which are tested in an assay that’s in a way used as part
of the diagnosis called flow cytometry, where antibodies are used to tag molecules on the leukemia cells
and make them visible. And if they are present in majority and in a higher frequency of molecules on
the leukemia cells, those patients are classified as C38 and ZAP70 positive. That is a negative in terms
of prognosis. Those patients have more active disease. But, oftentimes, it coincides with a mutational
status. And if somebody’s unmutated, those patients are oftentimes then also positive for CD38 and
ZAP70. So, those are sometime used as surrogate markers for unmutated status. So, for those patients
where this test, for example, cannot be done.

Additional newer markers are listed at the bottom of this slide. There have been discussions. There
have been publications about complex karyotype abnormalities in patients who respond but then
progress on the novel agents on venetoclax [Venclexta“] and ibrutinib [Imbruvica®“]. In that context, this
can be helpful. But, it's not something that is offered routinely, and it needs specialized center to do this
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kind of chromosome testing. But, it can be helpful in high risk patients who are receiving these new
drugs to kind of estimate their risk for responding, but eventually may be progressing on these new
agents.

And then, the last point made here are new genomic predictors. And now, with the new technology
that’s been developed and that’s more widely available called next generation sequencing where all the
genes can be very precisely analyzed in CLL patients—that’'s something that’s sometimes available, not
routinely, but more on a research basis. Additional abnormalities like NOTCH1 mutations have been
discovered. But, for daily practice, these are not widely used and are not used for guidelines, or they
are more, at this stage, more research tools or more helpful in specific smaller situations.

Prognostic Factors in CLL
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Prognostic Factors in CLL

This slide is putting the risk factors a bit in the context of cell biology, how we are thinking about the
leukemia cells, in general, and how leukemia cell operates and how this links to the risk factors. What
you can see here, at the top left, is a molecule on the cell surface called the B-cell receptor. And we
talked about it earlier. If you have mutations, if you are mutated or unmutated, that has impact on the
prognosis. Just as a reminder, unmutated patients were the ones who had more active disease,
requiring therapy earlier. And that’s linked here to this surface structure of the B-cell receptor.
Downstream of the B-cell receptor are other molecules, which can be targets of the new age, like BTK,
where ibrutinib is blocking this enzyme. And BTK and PLC gamma-2 are linked, enzymes linked to the
B-cell receptor. And they can be mutated in patients who develop resistance to the drug ibrutinib, which
we’ll talk about later when we come to the clinical data.

Maybe just to highlight—what is the role? What is the importance of 17p deletion or TP53 mutation?
Those are regions—TP53, on chromosome 17—which are necessary for DNA damage response. So, if a
cell is stressed and is treated with chemotherapy, this molecule helps the cell to repair. And if you have
defects, then this is not intact. And that, we think, helps to explain why 17p-deleted patients have inferior
outcomes with chemotherapy-based treatment. And the same is true for
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ATM, which is on the chromosome 11q. And that’s what we pick up with this FISH test that looks for 11q
deletion.

IWCLL-NCI: Indications to
Initiate Treatment for CLL

= Constitutional symptoms referable to CLL
= Progressive marrow failure

* Autoimmune anemia +/- thrombocytopenia poorly
responsive to steroids or other

= Massive (>6 cm) or progressive splenomegaly
= Massive (>10 cm) or progressive lymphadenopathy

* Progressive lymphocytosis, >50% increase over 2
months or LDT < 6 months.

Hallek et al Blood 2018;131:2745.

IWCLL-NCI: Indications to Initiate Treatment for CLL

Now, we’ll now move on to the question of CLL treatment after covering the risk factors. What is the
point when we typically recommend treatment? That’s summarized here on this slide, going by the--
what we call IWCLL criteria. That's workshop and international consortium, which once in a while make
guidelines to help us and update guidance when to, for example, start treatment. And that’s summarized
here on the slide. A patient who has symptoms from the CLL should be considered for treatments. And
those constitutional symptoms oftentimes could be what we call B symptoms, which are night sweats or
weight loss attributable to their active CLL. It could be fatigue which is progressing.

But, oftentimes—and most patients, | believe, will start treatment once you see patients moving to the
advanced stages of the disease where they have progressive bone marrow failure. How do you know
when someone has bone marrow failure? Basically, when the bad cells are crowding out the good
cells—the red cells, and the platelets. And patients develop anemia and low platelet counts. When you
see that trend, then it is time to focus in on starting treatment and choosing the right treatment for this
particular patient.

But, there could be other situations, and those are important to keep in mind as well. If a patient is early
stage CLL but develops autoimmune complications—and sometimes this can happen quite rapidly when
patients suddenly develop rapidly progressive anemia or thrombocytopenia—always autoimmune
cytopenias have to be suspected. And that can be diagnhosed in somebody who’s otherwise still early
stage disease but develops autoimmune complications. Then, treatment needs to be initiated. It could
first be steroids. But, oftentimes those patients eventually then need more definite CLL treatment.

How about big lymph nodes, big spleen? That’'s sometimes also reason to start treatment. But,

oftentimes, that goes along with development of anemia and thrombocytopenia. Oftentimes that doesn’t
happen in isolation, and we talked about this. Short lymphocyte doubling time—if that’s a trend that’s
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observed over an extended period of time, then would also tell us that the patient needs to start
treatment.

CLL
Treatment Options

1960s 1970s 1980s 1990s 2000s 2010s

Alkylating agents

- Chlorambucil Purine nucleosides
- Cyclophosphamide - Fludarabine
Glucocorticoids - Pentostatin

- Cladribine - .
Purine nucleosides

and alkylators

Chemo-immunotherapy
Alemtuzumab
Bendamustine

Kinase inhibitors
Obinutuzumab
BCL-2 antagonists

CLL Treatment Options

This is an overview, and | said in the beginning, times have become very exciting in the last 10 years
because of the new agents. But, maybe just to put it into an historic perspective, where is treatment of
CLL coming from, and what has been done over the last decades? If we start on the left-hand side, in
the 1950s, 1960s, the cornerstone of treatment was with alkylating agents, and the most widely used
agent is chlorambucil [Leukeran®]. That has been a cornerstone for treating CLL, especially in elderly
and frail patients other the last decades until very recently. But, now with a lot of studies that we will
discuss later, it is used much less frequently and is now shown to be not very useful when compared to
new agents. So, that’s one of the chemotherapy drugs that’s been around. It’s an oral agent.

Steroids have been used. And then, there was very little develop until the early 1980s when another
group of chemotherapy agents was introduced. That class of agent is called purine nucleoside analogs,
and the--one of the most widely used drugs there out of this class has been fludarabine [Fludara“], which
you know from the FCR regimen. So, with this development, then investigators started combining
alkylator, this drug class with the nucleoside analogs and the prototype regimen that was quite in favor
in the 1990s was fludarabine and cyclophosphamide [Cytoxan®].

But then, in the late 1990s, early 2000s, the addition of CD20 antibody, in particular, rituximab [Rituxan®],
led to the development of chemo-immunotherapy, which became standard of care in the 2000s. And
there are different shades of chemo-immunotherapy. There’s the more intensive type of regimen, which
is fludarabine, cyclophosphamide, and rituximab. And there are less intensive regimens, for example,
bendamustine [Treanda®/Bendeka®], rituximab or chlorambucil with CD20 antibodies.

But, really, at the time when these chemo-immunotherapy regimens became standard of care, around
2008, 2010, we had a wave of new exciting drugs coming into early clinical trials and then being fast
tracked and approved within a relatively short period of time. Those were the kinase inhibitors, enzyme
inhibitors, which block enzymes that have been linked to the B-cell receptor. And those are BTK
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inhibitors like ibrutinib or PI3-kinase inhibitors like idelalisib [Zydelig“]. There has been introduction of a
new CD20 antibody, which is very active called obinutuzumab [Gazyva“], and the latest addition has
been a BCL-2 antagonist, venetoclax. And | will show you the later data about all these new agents and
how they compare to the traditional chemotherapy-based treatment.

Survival: Daily Chlorambucil
Versus Observation

No treatment
(169 deaths)
3 Chlorambucil
404 (175 deaths)

Overall Survival (%)

20 P=023

Year
No.aTRisk

Chlorambucil 301 296 283 277 264 246 230 205 191 179 132 86 54 26 2
No treatment 308 291 284 266 247 230 213 196 179 159 114 70 3% 17 7

Dighiero et al N Eng J Med 338(21):1506-14,1998.

Survival: Daily Chlorambucil Versus Observation

Just to stay with this historic theme, for a long period of time, chlorambucil has been used kind of as a
treatment to slow down the disease. But, it was well recognized, and this is one example. It has been
recognized that the treatment itself would not prolong life, and that’s obviously very disappointing
because you could argue, well, if a patient doesn’t survive longer on a treatment, you may wonder how
active this regimenis. And clearly, here, from this large randomized study, there was no survival benefit.
Patients can still benefit in a way from chlorambucil, in terms of their symptoms. But, it's not very

satisfying to have a treatment that was standard treatment for decades that does not prolong the overall
survival.
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DCLLSG CLL5 trial: CLB vs F

Conclusion: In elderly CLL patients first-line therapy with
fludarabine does not result in a major clinical benefit
compared with chlorambucil

DCLLSG CLLS5 trial: CLBvs F

But then, we are moving on to the newer treatments, which was fludarabine, and we are obviously
wondering, is fludarabine, as a somewhat more intensive chemotherapy approach to treat CLL patients,
is that helping patients in terms of survival?

And it was again quite disappointing here in a newer study by the German CLL Study Group, the CLL5
trial, to see, in a randomized fashion comparing fludarabine and chlorambucil that the newer and more
intensive treatment may put a few more patients into remission. But, it does not, in a positive way, impact
the progression-free survival, and it actually looked somewhat worse for a while in terms of overall

survival.
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Early Results of a Chemoimmunotherapy Regimen of
Fludarabine, Cyclophosphamide, and Rituximab As
Initial Therapy for Chronic Lymphocytic Leukemia
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Michael Andrezff, Jorge Cortes, Stefan Faderl, Deborah Thomas, Charles Koller, William Wierda,
Michelle A. Detry, Alice Lynn, and Hagop Kantarjian

A B S TGRATLCT

Fiudarabine and cyclophosphamide (FC), which are active in treatment of chronic lympho-
cytic leukemia (CLL), are synergistic with the monoclonal antibody rituximab in vitro in
lymphoma cell lines. A chemoimmunotherapy program consisting of fludarabine, cyclophos-
phamide, and rituximab (FCR) was developed with the goal of increasing the complete
remission (CR) rate in previously untreated CLL patients to = 50%.

Journal of Clinical Oncology Slide

So, not much progress until we started using combinations of chemotherapy with more targeted
treatment, which is the CD20 antibody, rituximab.

And the first study that was conducted to look at the benefit of adding CD20 antibody was the FCR
regimen in this, what we call FCR300 trial. It was a study which was led by Dr. Keating here at our
institution, at MD Anderson.

Page 15 of 69



LEUKEMIA &
Update on Chronic Lymphocytic Leukemia ‘ LYMPHOMA
Friday May 3, 2019 Speaker: Jan A. Burger, MD SOCIETY

Response to FC + Rituximab
(NCI-WG: 300 Patients)

Response* #Pts. (%)

CR 217  (72)
Nodular PR 31 (10) |95%

PR 37 (12)
No Response 13 ( 4)
Early Death 2 ()

* Evaluated 6 months after last course

Response to FC + Rituximab (NCI-WG: 300 Patients)

And it enrolled in the early 2000s, 300 patients, which we’ve now followed for almost 2 decades. And
the reason why this study generated so much excitement at that time was that, for the first time,
combination chemo-immunotherapy treatment regimen generated a lot of remissions. Majority of
patients in this trial achieved complete remissions. Many of them were durable. And over 90 percent
of the patients responded to the treatment regimen.
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Phase lll CLL10: Final Analysis of FCR vs
BR in Pts With Advanced CLL

FCR
Fludarabine 25 mg/m? IV Days 1-3 +
Cyclophosphamide 250 mg/m? Days 1-3 +

Pts with untreated,
active CLL without / Rituximab 375 mg/m? IV Day 0, cycle 1 +

del(17p) and good Rituximab 500 mg/m? |V Day 1, cycles 2-6

physical fithess

(CIRS < 6, creatinine \
clearance = 70 mL/min)
(N = 564) BR

Bendamustine 90 mg/m?2 IV Days 1-2 +
Rituximab 375 mg/m?2 Day 0, cycle 1 +
Rituximab 500 mg/m? |V Day 1, cycles 2-6

= Primary endpoint: noninferiority of BR vs FCR for PFS with HR
(ABR/FCR)< 1.388

Eichhorst B, et al. ASH 2014. Abstract 19

Phase lll CLL10: Final Analysis of FCR vs BR in Pts With Advanced CLL

So, with these data, FCR has become one of the options for younger and fit patients, and, at the same
time, bendamustine/rituximab was also put forward. And these two regimens dominated, | think, the
treatment landscape in the early and mid-2000s, up until probably 2010. And one of the questions that
has been debated a lot at that time was, which one was the most suitable regimen subgroup for which
patient subgroup? And again, a randomized study, the CLL10 trial, has been informative in terms of
telling us what are the pros and cons of each of these regimens. So, patients were randomized to one

or the other.
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CLL10: PFS (Primary Endpoint) and OS
With FCR vs BR in Pts With Advanced CLL
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CLL10: PFS (Primary Endpoint) and OS With FCR vs BR in Pts With Advanced CLL

And the outcome of this study is shown here on this next slide, where you see on the left-hand side, the
progression-free survival of patients receiving either FCR, which is the blue curve on top, versus
bendamustine rituximab. And you see that patients remained in remission for longer if they received
FCR. They have a longer progression-free survival. That was probably on an average—maybe longer
by about 9 months. It’s not a dramatic difference. But, it is a difference indicating that FCR is—there’s
somewhat more intensive regimen. But, does it impact overall survival? On the right-hand side, you see

that this did not lead to a difference in terms of overall survival.
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CLL10: Adverse Events With FCR vs BR
in Pts With Advanced CLL

Adverse Event, % FCR BR P Value
(n=279) (n=278)

Neutropenia

Anemia

Thrombocytopenia

Infection

Secondary neoplasm*

Treatment-related mortality
= Infections
= Secondary neoplasm
= Other

*sAML/MDS: FCR =6, BR = 1

Eichhorst B, et al. ASH 2014. Abstract 19

CLL10: Adverse Events With FCR vs BR in Pts With Advanced CLL

And you can also appreciate here on this next slide that the price for the higher activity of FCR is a higher
rate of side effects, which is mostly myelosuppression, neutropenia, and that leads to a higher frequency
also of infections because those patients treated with this more intensive regimen are more likely to
develop infections. What is also, | think, important in the discussions when we may discuss with
patients—should we go with a more classical chemotherapy-based approach, or should we go with the
novel agents—is this question around secondary neoplasia’s, which are in general, secondary AML and
MDS. And the frequency seems low. But, it could still affect maybe one in 20 patients treated with FCL
suffering a few years later from secondary AML or MDS. And that’s situation then which is very
complicated to treat and which has a poor outcome.
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FCR300 Phase Il Trial: Plateau in PFS with
FCR as Initial Therapy for CLL
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FCR300 Phase Il Trial: Plateau in PFS with FCR as Initial Therapy for CLL

Now, we spoke about the long-term outcome of these patients from the FCR300 trial. And, in a way,
this has still been instructive over the years. And looking at those data now 15 plus years later, what is
interesting about this data set and what is one of the reasons why | would say it is still worse offering
this treatment option, in general, to selected patients is based on the survival curves that you are looking
at here on the left-hand side, for the entire patient population, and on the right-hand side, for patients
treated with FCR, either for patients who are mutated--those are the IGH3-mutated patients, and these
are the unmutated patients.

The reasons why we still think there’s a value of looking into chemotherapy-based treatment is based
on this plateau that you see here in the mutated patients emerging after 8 to 10 years. In the general
population, if you think about all patients, that’s probably around 30 percent of the patients. But, if you
just look at the mutated patients, it's between 50 and 60 percent of the patients. And those are long-
term survivors. If patients have not had a relapse of their disease after 8 to 10 years, they are not
expected to relapse anymore at this point, and they are, we think, functionally cured. And with those
data, we can predict if a patient in this setting and if that’s a patient who’s mutated—if he goes onto a
regimen like this, the odds are in favor that the patient will receive limited period of treatment and then
have a very good long-term outcome. But, it is not every patient. Itis around 60 percent of the patients.

On the other hand, if patients are unmutated, we see a continuous decline, and we don’t see
development of this plateau effect with chemo-immunotherapy. And therefore, we believe, for these
higher-risk patients, just based on the mutational status, we would not go ahead and recommend chemo-
immunotherapy based treatment as one of the options.
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Ibrutinib, Fludarabine, Cyclophosphamide, and Obinutuzumab (iFCG) for Firstline Treatment of

Patients with CLL with Mutated IGHV and without TP53 Aberrations

Now, what are we doing, and how are we moving forward with these data with this plateau? In the face
of new agents and with the desire to reduce the intensity and the amount of chemotherapy that’s
administered, our group here has developed an alternative program, which is based on FCR, but which
is modified now and is called iFCG, which stands for ibrutinib, fludarabine, cyclophosphamide, and

obinutuzumab. We think that’s an advance over FCR.
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Treatment Schema

iIFCG Courses 1-3

Course 1 Courses 2-3

D1 D2 D3 D4 D8 D15 | D1 D2 D3

Obinutuzumab (mg) 100 900 - - 1000 1000 | 1000 - -
Fludarabine
(25 mg/m?) - X X X - - X X X

Cyclophosphamide
(250 mg/m2)

Ibrutinib 420 mg daily continuous

Antiviral prophylaxis with acyclovir / valacyclovir was required
PJP prophylaxis was optional

Prophylactic G-CSF was optional in the early part of the trial (now required)

iFCG in JGHV-M CLL, ASH 2018, Abs 185.

Treatment Schema iFCG Courses 1-3

And the biggest advance is that we are cutting back on the cycles of chemotherapy. Traditionally, with
FCR, we would administer up to 6 cycles fludarabine and cyclophosphamide. And with the iFCG
regimen, this cut back from 6 to only 3 cycles. Instead of rituximab, we administer obinutuzumab, and

we are adding ibrutinib, the kinase inhibitor, about which we’re going to talk in more detail later with the
ibrutinib trials.
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IFCG Trial: Study Design

iFCG 3 courses

¥

Ibrutinib for 9 courses (all pts)
+
Obinutuzumab for 3 courses (if CR/CRi with BM U-MRD4)
or
Obinutuzumab for 9 courses (if PR and/or BM MRDP°s)

After 12 courses
BM U-MRD4 — stop ibrutinib
BM MRDr°s — continue ibrutinib

iFCG in JGHV-M CLL, ASH 2018, Abs 185.

iFCG Trial: Study Design

But, this is a continuation of our efforts with FCR. Patients receive 3 cycles of FC, together with the CD20
antibody and ibrutinib and then continue with ibrutinib and the CD20 antibody. And after 12 months of

treatment, all patients stop.

Responses Improve with Time

6 mo 9mo

mCR/CRi % mBMU-MRD4 %

iFCG in IGHV-M CLL, ASH 2018, Abs 185.

Responses Improve with Time
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And in the patients that have been treated so far, we had very good success in terms of achieving high
levels of complete remissions, which are shown here in orange, over time.

The vast majority of patients achieved complete remissions, and all patients after 9 to 12 months become
negative for minimal residual disease in the bone marrow, which in the past, has been a strong predictor
for this long-term survival. So, with these data and these data just based on patients enrolled in this trial
who are low-risk patients with mutated IGHV, we think there’s still value. It is something we would
discuss and offer to these patients as an alternative to going straight to one of the new agents.

Treatment Discontinuation at 1 Year

» 32 pts reached 1-yr follow-up

—All 32 had BM U-MRD4 (26 CR/CRIi, 6 PR)
and discontinued ibrutinib

—Median follow-up after stopping ibrutinib
13.6 months (range 1.4-20.7)

—No pt had MRD or clinical relapse

iFCG in IGHV-M CLL, ASH 2018, Abs 185

Treatment Discontinuation at 1 Year

We have treated about 40 patients. Many of them have now reached longer follow up and 1-year marks
where treatment has been discontinued. All these patients were able to discontinue, and none of the
patients have relapsed. But, obviously, this is early in this particular trial. We will update this, and |
encourage you all to stay tuned on the long-term results of this trial because our hope is that hopefully,
these will be long-term survivor patients. And hopefully--what we are also hoping for is that the rate of
secondary problems, secondary AML and MDS, will be low in this patient population because the
chemotherapy backbone of the treatment has been cut back from 6 to 3 cycles.
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What About Treatment
for Older Patients With CLL?

What About Treatment for Older Patients With CLL?

But, discussing FCR, discussing iFCG, these more intensive chemotherapy regimens, we need to keep
in mind these are treatment options for rather small subgroup of patients, for the younger, fit patients,
which we see, | think, because of selection bias, more frequently here at larger centers.

But, the general CLL patient population is a population of patients in their 70s, oftentimes with
comorbidities.
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Goals of Frontline Treatment for Older Pts
With CLL

Reduced organ function
Life expectancy (unrelated to CLL)

Existing comorbidities, performance status

| | I

Deep remission Effective but less toxic Do no harm

Goal: MRD negative Good response Palliation
Priority: Efficacy Efficacy and tolerability Low toxicity

Shanafelt T. Hematology Am Soc Hematol Educ Program. 2013;2013:158-167

Goals of Frontline Treatment for Older Pts With CLL

And those patients are not good candidates for intensive chemotherapy, and those patients traditionally
have been treated with algorithms that are, in a way, summarized here.

When you look at the right-hand side of this particular slide, where you have an older patient who has
additional comorbidities, let’s say renal dysfunction or congestive heart failure problems like that, which
accumulate as we all age. And because of these comorbidities, the performance status of these patients
is not as good as in a CLL patient who is in his or her 50s. And those patients, we know, from experience,
do not tolerate FCR-like regimens well, and we don’t offer that. So, the goal in these patients is not to
go in with intensive chemotherapy regimens and to induce deep remissions. But it is more to maintain
the quality of life, to not induce toxicity with our treatments, and not to harm the patient, so that they can
continue to live life that provides as good quality of life as possible.
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Phase lll CLL11 Trial: Chlorambucil Alone
vs With Obinutuzumab vs With Rituximab

Chlorambucil

0.5 mg/kg PO on Days 1, 15 x 6 cycles
(n=118)
Previously untreated 5
CLL pts with Obinutuzumab
D —

Seiombidities 1000 mg IV cycle 1 on Days 1, 8, 15; cycles 2-6 on Day 1

(CIRS score > 6 and/or Chlprfr;g;cil
CrCl < 70 mL/min) (n = 333)

(N =781)

Goede V, et al. ASH 2013. Abstract 6
Goede V, etal. N Engl J | 2014;370:1101-1110

Phase Ill CLL11 Trial: Chlorambucil Alone vs With Obinutuzumab vs With Rituximab

So, with that in mind, the traditional type of treatment in this patient population has been low-intensity
chemotherapy and chlorambucil has been the most widely used drug in the past until we started
combining chlorambucil with CD20 antibodies. And here, the CLL11 trial from the German CLL Study
Group has been establishing with this trial that if low-dose chemotherapy should be used, it should be
combined with these antibodies based on, again, these survival data shown here and just maybe focus
on the left-hand side progression-free survival of patients treated with chlorambucil alone on the orange
curve in the top left versus chlorambucil together with CD20 antibody, in this case obinutuzumab in the
lower left-hand graph. The combination of rituximab versus obinutuzumab combined with chlorambucil.
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CLL11: Survival with Clb/Obinutuzumab vs Clb Alone or
Clb/Rituximab in CLL
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CLL11: Survival with Clb/Obinutuzumab vs Clb Alone or Clb/Rituximab in CLL

So, these data establishing that, if we use low-intensity chemotherapy, patients do better if a CD20
antibody is added. Rituximab is adding benefit. Obinutuzumab seems to be adding somewhat more
benefit, and there was also shown on the right-hand side, some survival benefit. So, this became one of
the regimens suitable for elderly CLL patients, populations. But, at the same time, then the new agents
became available as clinical trial options and then subsequently also were approved. And this was really,
in every regard, in terms of efficacy, but also in terms of FDA and other agencies’ approval—it was truly
a breakthrough to now being able to target molecules that are important in disease biology. And that’s
the point the slide is trying to make. We have identified, through these new agents, that these kinases
that are related to the B-cell receptor, shown here on the right-hand side, and the downstream kinases,
that these are valid and important targets in the CLL disease process.
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Targeting BCR signaling
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Breakthrough in CLL therapy: Targeting BCR signaling

And now, I'll talk a little bit about how they are related to the CLL disease biology in the next few slides.
But, just to stay on this cartoon here on the right-hand side, you see the cell membrane. And in the
membrane, you have this structure that is this Y-shaped molecule called B-cell receptor, which
recognizes antigens. And when that receptor’s activated—and that oftentimes gets activated in CLL—
then, it sends and transmits signals into the cell, which then go down to the bottom, into the nucleus of
the cell and activates the cell to make it grow and to make it survive and make it divide so that you have
more and more of these leukemia cells.

And if we believe in that—and we have strong indication that that’s what’s happening—then it would
become very attractive to block the transmission of these signals into the cell by using molecules that
are blocking what we call the signaling cascade downstream of the B-cell receptor. And there are
enzymes in the cells that make all this happen. And we have drugs to block these enzymes. The key
enzymes that we’re going to talk about are spleen tyrosine kinase, or Syk, or Bruton’s tyrosine kinase,
or BTK, and PI3 kinase isoforms, which are all downstream of the B-cell receptor. We have drugs. There
are several drugs proved to block these enzymes and are in clinical use, the most widely used one is
the BTK inhibitor, ibrutinib, which, at this point in the US, is probably the most widely used CLL drug to
treat most of our CLL patients these days.

Their function is to block the signaling of the B-cell receptor. But, it also blocks—and that’s quite
interesting and unique to this whole class of agents—it also blocks the signaling and the function of
additional molecules, not just the B-cell receptor, but also molecules called integrins and chemokine
receptors. Those are molecules which function almost like anchor molecules that keep the CLL cells to
stick to lymph nodes, probably also to stick somewhat to the bone marrow, but more to the lymph nodes
and make them kind of home to these organs. And if you block these enzymes, then the function of
these molecules is compromised, and the cells lose this anchor signal, which then explains something
that | will highlight in a couple slides, something that we call redistribution lymphocytosis.
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In CLL: Sites of proliferation = sites of BCR activation

On this slide, just to go a little bit deeper into disease biology and how the new agents are more targeted
than when we used chemotherapy to treat this disease. What you see here on the left-hand side are
sections through lymph nodes from CLL patients when sometimes lymph nodes are retrieved from a
patient and then sent to the pathologist and they look at it. They see typically a picture like what is
shown here on the left-hand side where you see lymph nodes, pretty homogenous. But then, you see
lighter areas within the lymph node, which we call proliferation centers, and there you see CLL cells
actually actively growing. And leukemia CLL does not grow anywhere else. It typically grows in the
lymph node, in the proliferation centers, but not in the peripheral blood. And it has been puzzling. And
just over the last 10 years, it has been dissected out better, what is really happening in these proliferation
centers and what makes CLL cells grow in these particular areas.

And the reason is has not been dissected out that well yet—and we just recently made progress—is
because it is very complex. You see not just the leukemia cells, which are in this cartoon here in the
center shown in the middle, and you see the CLL cells receiving a lot of signals from outside, from other
cells or from other molecules, even from other CLL cells. And it apparently needs a lot of these signals,
which the cells only can receive in this specialized environment of from the lymph nodes, signals from T
lymphocytes, activation of the B-cell receptor, activation of chemokine receptors and so forth. So, it
needs this complex interplay of activating signals to make CLL cells grow.

And with these discoveries, one of the questions was, well, if there are so many signals, are they all the
same, or is one particular pathway particularly important? And what is shown on the right-hand side is
what we call gene expression studies. Those are studies where CLL cells were purified and isolated,
either on the left-hand side from lymph nodes, or from the peripheral blood. And you see a marked
difference shown here in red where genes are activated. And this activation signal is totally lacking in
the peripheral blood where the CLL cells are not growing and proliferating. So, this red has something
to do with the growth and the proliferation of the leukemia cells. And if you then analyze which genes
are activated, these red genes, what are they actually, and what are they linked to? This is a signature
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that is very strongly, tightly linked to the B-cell antigen receptor. And for these data and other data along
the same lines, | think the conclusion at this point is that the most important event in the lymph nodes
that’s driving the disease to progress and to grow is coming from the B-cell antigen receptor. And that
explains, | think, why the new agents that interfere, shown here in the center, the kinase inhibitor
therapies that are blocking B-cell receptor signaling, that they are so successful because they are
interfering with something that’s very critical to the disease biology.

The discovery of agammaglobulinaemiain
1952

AGAMMAGLOBULINEMIA

By Cot. Ocorn C. Bautow, MC, USA
Waibingion, D.C

HE complete absence of gamma globulin in humun
11 determuned by electrophoretxc analyss does oot 4
the * ment ses of

Colonel Ogden Bruton (*1908,t2003)

Chief of Pediatricsat the _L&_é wr e e e

Walter Reed Army Hospital —

From: Ponader & Burger, J Clin Oncol. 32:1830-9, 2013. From: Bruton, OC: Pediatrics 1952,9,722-728

The discovery of agammaglobulinaemia in 1952

Now, | mentioned earlier that the most widely used--one of these new drugs is the Bruton tyrosine kinase
inhibitor, ibrutinib. And you may wonder why this drug has this peculiar name. It goes back to Dr. Bruton,
who’s shown here on the left-hand side, who was a pediatrician in Washington at the Walter Reed Army
Hospital, where he practiced in the 1950s and 1960s, taking care of children from Army personnel. And
he described an initial patient in the early 1950s, a child, a boy, at that time, probably 3 or 4 years old,
who developed recurrent infections. And he was able to demonstrate—and that’s shown here at the
bottom on the right-hand side—that this child was lacking what is called gamma globulins. And that is
basically a soluble form of the B-cell receptor, immunoglobulins, which are produced by normal B
lymphocytes to protect all of us. We all have immunoglobulins. And CLL patients oftentimes have very
few immunoglobulins because that’s not intact, and that’s not properly produced by CLL cells.

But, the link is coming here from these first cases of agammaglobulinemia children who are not able to
produce gamma globulins. And later, it was discovered that the basis for this immune deficiency disease
is that these children have mutations in the gene that’s encoding BTK, the kinase that we talked about.
That’s the target of ibrutinib. So, there’s a genetic link where point mutations in this enzyme lead to
deficiency of this enzyme, and those children cannot produce immunoglobulins. And they can be
treated, and they have much better outcomes if they are treated IVIG, which some--a few of our patients
actually sometimes also get because they have low immunoglobulin levels and sometimes recurrent
infections.
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Ibrutinib (PCI-32765)
A Selective Inhibitor of BTK

* Forms a specific bond with cysteine-481 in
BTK

* Highly potent BTK inhibition at
IC5,=0.5nM

* Orally administered with once daily dosing
resulting in 24-hr target inhibition

* No cytotoxic effect on T-cells or natural
killer (NK)-cells

* In chronic lymphocytic leukemia (CLL) cells
promotes apoptosis and inhibits CLL cell
migration and adhesion

Ibrutinib (PCI-32765) A Selective Inhibitor of BTK

So, with the discovery of the enzyme and these mutations, BTK became a target for drug development,
initially with the idea maybe this enzyme could be disabled, and you could help autoimmune diseases
like arthritis but maybe also B-cell malignancies. And this cartoon here on the left-hand side shows the
molecular structure of ibrutinib, the BTK inhibitor that’s now widely used for CLL treatment. It’s an oral
drug. It’s an irreversible inhibitor, which means the drug is taken, distributes in the body of the patient,
and attaches to the BTK molecule and doesn’t let go from the BTK molecule. It’s strongly attached and
doesn’t come off within 24 hours. And therefore, it can be dosed only once or once a day as a onetime
treatment dose.
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Marked Reductions in Lymphadenopathy
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Marked Reductions in Lymphadenopathy

When we started getting this drug into our hands and starting to treat CLL patients with ibrutinib, | think
the most striking finding—and this is one of my patients, one of the earliest patients I've treated with
ibrutinib is how quickly patients can respond. And what is, | think, the most remarkable finding in the
first few days or weeks on treatment with ibrutinib, | think is well demonstrated here by these pictures
where, on the left-hand side, you see this female patient with very large, bulky cervical lymph nodes,
which were refractory to treatment with chemo-immunotherapy, but which disappeared very quickly
within a few days on treatment on ibrutinib. This next picture was taken after 2 weeks. And you see
how these large lymph nodes have now largely vanished and melted away. And over time, this pale
patient transfusion dependent in the beginning, became transfusion independent and did very well with
this treatment. But, really, the striking finding with the targeted kinase inhibitor treatment is that it can

so quickly resolve these lymph nodes.
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Treatment Related Lymphocytosis in CLL and Mantle Cell Lymphoma (MCL)

And how is that happened? That was one of the questions that was of great interest to us in the very
beginning. And what you see here on the left-hand side is a cartoon of the situation before treatment
with the kinase inhibitors like ibrutinib. You have patient who has now, like the lady we just saw, big
lymph nodes in the different areas: cervical, axillary, inguinal lymph nodes, big spleen. The liver
sometimes can be enlarged too. And then, you start treatment, and very quickly, you have resolution of
the enlarged lymph nodes, as you just saw in the picture of this patient. And that really happens very
quickly. You can expect that to happen within the first week on treatment.

But, what is the reason behind this? Are these cells quickly disappearing because they are killed off?
That may be part of it. But, another finding is that the cells are basically mobilized from the lymph nodes
into the blood, and you will see an initial increase in leukemia cell counts. And that can be doubling or
tripling. So, if you start with a white count of 30,000, you may expect during treatment with, for example,
ibrutinib, that the white cell count on the first weeks of treatment actually can go up to levels that are
60,000 or 90,000 or 100,000, due to mobilization of the leukemia cells in the peripheral blood. But, is
that something permanent? No, it is not, because in the bloodstream, the leukemia cells are deprived
from all the nutrients that the cells normally receive and the lymph nodes. And they will eventually then
die. And the peripheral blood and the lymphocyte count and the white cell count, over time, normalizes.
And then, patients achieve remissions. But, that needs continuous treatment for an extended period of
time, for months, and oftentimes, it takes a year until patients have the best response.
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Ibrutinib-induced CLL cell Redistribution:

Blood Lymphocytes vs Lymph Nodes

700+ -~ ALC -o- SPD -0 ®ALC

SPD

Saw-tooth pattern:
rapid drop in ALC
during 7-day

off ibrutinib

-50%

Median Change from Baseline in ALC (%)
3
Median Change from Baseline in SPD (%)

Median Change From Baseline (%)

01234567 89101112131415161718
Month Time Since First Treatment (days)

From: Byrd JC etal, NEJM 2013 From: Advani RH etal, JCO 2013

» Redistribution of tissue CLL cells into the PB causes early
lymphocytosis (up to 3-fold increase)

+ Class effect of kinase-inhibitors targeting BTK, PI3K, and SYK
+ Saw-tooth pattern due to re-homing of CLL cells during “off-drug”
period

Ibrutinib-induced CLL cell Redistribution: Blood Lymphocytes vs Lymph Nodes

This is a bit more formal data to basically show you the same thing we were just discussing, where you
see, on a clinical trial—this is from the first larger clinical trial with ibrutinib in green on the left-hand side,
the rapid decline in lymph node sizes over the first weeks on treatment and, at the same time, this purple
curve, showing the increase in leukemia cell counts in the beginning, during the first 2 or 3 months on
treatment, which then declines. And then, patients have normal lymphocyte counts after 12 to 18 months
on treatments.

And if you do intermittent treatment, where you just treat your patients for 3 weeks and then there’s a
break in treatment, what happens there? That’'s shown here on the right-hand side. And you see this
saw-tooth pattern where the leukemia cell counts go up and down. Whenever patients are on treatment
with ibrutinib, the leukemia cell counts go up. And if you take a break from ibrutinib, they go down,
because the cells then can go back into the lymph nodes and vanish from the bloodstream. And then,
treatment is restarted. The leukemia cell count goes back up. And this goes on and on until eventually,
over time, with longer treatment, patients achieve remission.
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Mechanism of Treatment Related Lymphocytosis in

Chronic Lymphocytic Leukemia (CLL) and Mantle Cell
Lymphoma (MCL)

CLL/MCL Lymph Node Peripheral Blood
R—
ibrutinib ]
oy
1 ']
1 I
ﬁ ’(Q'
_ i 1
-l_ NIOA
. \
1 1
ibrutinib 4y
adhesion + migration survival + proliferation

Ibrutinib blocks BTK inducing b-cell apoptosis and disruption of b-cell
adhesion in lymph nodes

B-cells egress into peripheral blood

Ibrutinib blocks b-cells from migrating back to lymph nodes resulting in
treatment related lymphocytosis
de Rooij MFM, et al. Blood. 2012; 119:2590-2594

Mechanism of Treatment Related Lymphocytosis in Chronic Lymphocytic Leukemia (CLL) and Mantle
Cell Lymphoma (MCL)

So, just to get across this point—how do we think this is all working? On the left-hand side, you see the
B-cell receptor. You see these other receptors, the homing receptors, ibrutinib and the other agents,
not just ibrutinib, idelalisib and the other BTK or PI3 kinase or spleen tyrosine kinase inhibitors. They are
all blocking the B-cell receptor but also these homing receptors. And that results in mobilization,
enhanced mobilization of the leukemia cells from the lymph nodes into the blood. Then, you have the
higher white counts in the first weeks on treatments. And the cells are trapped in the blood. They cannot
go back into the lymph nodes as long as you treat.
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RESONATE-2 (PCYC-1115/1116) Study Design

)
ﬁatients (N=269) R
* Previously untreated A PCYC-1116
CLL/SLL with active N —p Extension Study?
disease D /
S 0o CLL In the
Age 265 years 27 | ——— progression or chlorambucil
* For patients 65-69 | ; ™, POYC1115 arm
years of age, z \ chlorambucil 0.5 mg/kg | Study closure n=73 (55%)
comorbidity that may E i (to maximum 0.8 mg/kg) ' . Crosced overto
preclude FCR i daysland15 of 28-day | ibrutinib
kdel(ﬂp) excluded / 1:1 i cycleupto12 cycles ! following PD
\—/ \
("stratification factors Bl e
« ECOG PS status (0-1vs 2)
e Rai stage (IlI-1V vs <I1) )

IRC discontinued after primaryanalysis

“Patients could enrollin separate extension study PCYC-1116 after IRC-confirmed PD or at study PCYC-1115 closure for continuing treatment and follow-up.
ECOG PS, Eastern Cooperative Oncology Group performance status; FCR, fludarabine + cyclophosphamide + rituximab; IRC, independent review committee;
PD, progressive disease

DGHO 2018, RESONATE-2 CLL; Burger etal.

RESONATE-2 (PCYC-1115/1116) Study Design

Now, to the clinical side of things, the different trials that were leading to the approval of the drug—one
of them is the RESONATE-2 trial, which is shown here. That’s a randomized study comparing ibrutinib
and chlorambucil in untreated elderly patients.
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Ibrutinib Prolongs Progression-Free Survival
(PFS) Compared With Chlorambucil

2 70 L1N Ibrutinib
5 ~
¥ 60 <
[ .-
£ 50 2
w T
£ 40 =i,
2 =,
w 30 b ST
g 204/ Tbrutinib_Ci S ]
£ 204 i il .
o 48-mo PFS 74% 16% * =921 4 chiorambucil
O 104 |Median PFS, mo NR 15.0
& HR (95% C1) 0.137 (0.090, 0.210)
(o]

O 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57
Month

= 86% reduction in risk of PD or death for ibrutinib vs chlorambucil
= 48-month overall survival rates: 86% with ibrutinib vs 76% with chlorambucil

HR from unstratified Cox regression model

DGHO 2018, RESONATE-2 CLL; Burger et al

Ibrutinib Prolongs Progression-Free Survival (PFS) Compared With Chlorambucil

That demonstrated a major survival benefit for ibrutinib, shown here—a survival benefit that is durable

with this update and that led to frontline approval of the drug.
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Overall Response Rate in the Ibrutinib Arm

= CR CRi mnPR mPR mPR-L

100%
100
92%
20 90%
70 4%
pe 3% 3%

3%

Best Response (%)
[
o

40
30
20
10
o 1% 1%
All Patients With Without Unmutated Mutated
(N=136) del(1ep) del(Ma) IGHV IGHV
(n=29) (n=101) (n=58) (n=40)

® Response rates consistent with/without del(11q) and regardless of IGHV mutational status

® Investigator-assessed CR/CRi rates was 27% at 48 months, up from 11% at primary analysis

* Sponsor-confirmed CR rate was 16.2% at 48 months, up from 3.7% based on independent review at primary analysis
CR, complete response {sponsor confirmed); CRi, complete response with incomplete biood count recovery; nPR,

nodular partial response; PR, partial response; PR-L, partial response with lymphocytosis. Percentages of patients in
each category of response may nottotal the overall proportion with a response because of rounding

DGHO 2018, RESONATE-2 CLL; Burger et al.

Overall Response Rate in the Ibrutinib Arm

You see here the response rates of all response rates are high. Most patients are responding. More
than 90 percent of patients are responding. But, you also see that not all patients have complete
responses and complete remissions. There’s a majority of patients who have partial remission. And
those patients are doing well. But, they still have detectable disease.
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Improvements in Hematologic Parameters, Patient

Symptoms, and Patient-Reported Outcomes

= Significantly more patients had sustained Sustained Hematologic Improvement®

improvements in hemoglobin or platelets 100% 90% 86%

from baseline, and these improvements & unw
. . <
increased over time 2 : P<0.0001 P=0.0012
T 60%
& 45% 46%
= (CLL disease-related symptoms as assessed by 2 0%
the investigator improved® more frequently 8
i S . o 20%
with ibrutinib vs chlorambucil a
0%
= Patient-reported outcomes as assessed with Hemoglobin Level Platelet Count
FACIT-Fatigue! and EQ-5D-5L2 were improved lbrutinib  ® Chlorambucil

with ibrutinib
ssustained hematologicimprovement is defined as hematological improvement that sustained continuously for 256 days without blood transfusion or growth
factors which includes: platelet counts >100 x 109/L if baseline 100 x 109/L or increase 250% over baseline; hemoglobin >11 g/dL if baseline <11 g/dL or
increase 22 g/dL over baseline.
“Defined by change of at least 1 grade from baseline for at least 2 consecutive assessments at any time, as assessed by the investigator.
UIS, Utility Index Score; VAS, Visual Analogue Scale.
1. Yellen SB, et al. J Pain Symptom Manage. 1597;13:63-74
2. EuroQol Group. Health Policy. 1990;16:195-208.

DGHO 2018, RESONATE-2 CLL; Burgeretal

Improvements in Hematologic Parameters, Patient Symptoms, and Patient-Reported Outcomes

It improves--treatment with ibrutinib improves red blood cells and platelet counts. And that’s shown
here. Compared to chlorambucil, the new agents are much better in improving blood counts because
they are not myelosuppressive, and therefore patients are doing better, especially if they are anemic or
thrombocytopenic, with these agents.
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Most Frequent Treatment-Emergent Adverse Events (Any Grade®?
Prevalence) by Yearly Interval in First-line Ibrutinib Patients

0-1 year 1-2 years 2-3 years 3-4 years Total

Ibrutinib (n=135)

(n=135),%  (n=123),% (n=111), % (n=100), % (n=135), %

Diarrhea 42 9 12 8 49
Fatigue 28 22 19 17 34
Cough 19 11 12 11 33
Peripheral edema 17 14 12 13 27
Anemia 16 10 8 10 25
Nausea 20 7 5 3 25
Pyrexia 15 7 6 6 24
Arthralgia 14 11 10 7 24
.Upper: respiratory 13 - 9 9 23
infection

Hypertension 12 10 14 16 21
Vomiting 12 4 6 3 20

“All events were Grade 3 or lower, except for 1 case of Grade 4 anemia
“Events listed occurred at frequency 220%

DGHO 2018, RESONATE-2 CLL; Burgeretal

Most Frequent Treatment-Emergent Adverse Events (Any Grade?P Prevalence) by Yearly Interval in
First-line Ibrutinib Patients

But, ibrutinib and the other kinase inhibitors are not without side effects either, and some of the side
effects are listed here. This is what we are looking at. Patients may have diarrhea early on. But, many
of these side effects listed here are transient, and they are more frequent in the first year on treatment.
There’s nothing really getting worse over time. Most of the side effects are transient in the first months
on treatment, and they can be oftentimes managed symptomatically, with maybe the exception of arterial
hypertension. That’s a signal that continues as patients are on these treatments longer and have to
monitored and treated for that.
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Adverse Events of Clinical Interest

ool 0-1 year 1-2 years 2-3 years 3-4 years
Brutinlb (n=135) (n=13y5), % (n=1;3), % (n=111), % (n=1;0), %
Major hemorrhage (AE term group) 5 5 1 3
Atrial fibrillation 8 1 6 2
Hypertension (AE term group) 18 5 5 4

= Major hemorrhage (AE term group) occurred in 10% of ibrutinib-treated patients
— Nonewere Grade5

= Atrial fibrillation occurred in 13% of ibrutinib-treated patients
— Nonewere Grade4 or 5

= Hypertension (AE term group) occurred in 24% of ibrutinib-treated patients
— Nonewere Grade4 or 5

DGHO 2018, RESONATE-2 CLL; Burgeretal

Adverse Events of Clinical Interest

Specific side effects to ibrutinib that need to be monitored and that we need to address—they are not
very frequent, but if they happen, they need attention—are bleeding events and atrial fibrillation and
arterial hypertension. Atrial fibrillation continuously a signal, but probably a bit more frequent in the first
year on treatment. And those are oftentimes treatment related, not in all cases, but in all randomized
studies. Atrial fibrillation and bleeding events have been shown to be associated somewhat more
frequently with ibrutinib treatments.
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Idelalisib: Potent and Selective Inhibitor of PI3Kd
= A
= 0 0 0 0

Isoform

Mouse Mouse
Cell Type embryonic embryonic
fibroblasts fibroblasts

Human
basophils

Cell-Based PDGF-induced LPA-induced fMLP-induced
Activity pAKT pAKT CD63+

ECs, (NM) >20,000

+ Selectivity relative to Class | PI3Kisoformsinvolved in insulin signaling and other physiological functions
* No off-target activity against Class |l or |1 PI3K, mTOR, or DNA-PK
* No off-target activity seen in screen of >350 protein kinases (Ambit KINOMEscan™)

Lannutti, et a’l_Blio};dZ(lﬁ
B

e ——

Idelalisib: Potent and Selective Inhibitor of PI3KJ
What are other treatments besides ibrutinib? One of the drugs that also was developed around the

same time is the PI3 kinase inhibitor idelalisib. Itis also a kinase inhibitor and an oral agent which blocks
this delta form of the PI3 kinase enzyme.
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PFS, Including Extension Study*

Idelalisib + R vs Placebo + R

All Patients
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0 L. Idelalisib + R (n=110) L. Placebo + R (n=110)

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (months)

N atrisk

IDELA+R 110 102 95 92 83 64 43 26 19 12 7 1 1 0

PBO +R 110 8 66 58 51 33 15 5 1 0 - = g

Median PFS (95% Cl) HR (95% CI)

IDELA + R 19.4 mo (16.6, =)
0.25(0.16, 0.39)  <0.0001
PBO+R 7.3mo (5.5, 8.5)

*Placebo + Rincludes those patients who received openabel idelalisib after unbliinding without prior progression (n=42).

Sharman et al., ASH 2014, Abstract 330.

PFS, Including Extension Study*

And it was testing in comparison to rituximab and shown to be more effective in terms of survival, as
shown here in this randomized study, and that resulted in the approval for patients with CLL. But, it is not

very widely used, and | think one of the reasons is that it is somewhat more complicated to use because
of concerns for side effects.
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March 2016: FDA Halts Six
Idelalisib Combination Studies’

Six idelalisib (Zydelig) trials in combination with other therapies have been
halted due to reports of an increased rate of adverse events, including death,
for patients with hematologic malignancies

The halted studies were exploring idelalisib in CLL, SLL, and indolent NHL. The
FDA announcement follows a similar decision from the European Union, which
placed idelalisib under a safety review following infections (PJP, CMV)
Idelalisib development in frontline CLL on hold

EMA/PRAC recommends that all patients treated with Zydelig should receive
antibiotics to prevent Pneumocystisjirovecii pneumonia. Patients should also
be monitored for CMV and other infection and have regular blood tests for
white cell counts because low counts can increase their risk of infection.
Zydelig should not be started in patients with a generalised infection. It should
also not be started in previously untreated patients with CLL whose cancer
cells have certain genetic mutations (17p deletion or TP53 mutation).

http://www.fda.gov/Drugs/Drug Safety/ucm490618.htm

March 2016: FDA Halts Six Idelalisib Combination Studies!

And several clinical trials, a while ago, in 2016, were placed on hold because in these studies, idelalisib,
the PI3 kinase inhibitor, was somewhat more associated with complications around infections—
pneumocystis infections and autoimmune complications like colitis and hepatitis have been a concern.
So, patients need to be more closely monitored if they are treated with this particular agent, which overall
is perceived, | think, by us as somewhat more complicated and potentially more toxic.
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MURANO Study Design

Adapted from the Seymour p ion at ASH on D 12,2017

— c1D1
( Relapsed/refractory CLL

(N=389)
+ 218 years of age

« Prior 1-3 lines of therapy, including >

Venetoclax 400 mg orally once daily to PD,

cessation for toxicity, or max. 2 years from Cycle1 Day1

Rituximab
375 mg/m? Day 1, Cycle 1;

500 mg/m? Day 1 Cycles 2-6

=1 chemo-containing regimen

« Prior bendamustine only if DoR
224 months R

Stratified by:
« Del(17p) by local labs
« Responsiveness to prior therapy*

Bendamustine
70 mg/m? Days 1 and 2 Cycles 1-6
+

\¢ G hi i )
+_Geographic region Y, Rituximab
Primary Endpoint INV-assessed PFS
Major Secondary * IRC-CR = IRC-ORR = OS (hierarchical testing)
Endpoints * IRC-assessed PFS and MRD-negativity
Key Safety Endpoints Overall safety profile, focusing on serious adverse events and Grade >3 adverse events
Interim Analysis Approximately 140 INV-assessed PFS events (75% of total information)
NCT02005471
*High-risk CLL — any of following features: del(17p) or no response to front-line chemotherapy-containing regimen or relapsed <12 months 5

after chemotherapy or within <24 months after chemoimmunotherapy.

MURANO Study Design

The last agent | wanted to discuss is the PCL2 antagonist, venetoclax. That also has gained a lot of
attention in the last maybe 2 or 3 years. One of the biggest studies was a randomized study in relapsed
to CLL patients where venetoclax, in combination with rituximab was compared to one of our traditional

chemotherapy regimen, bendamustine/rituximab.
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Patient Demographics
Venetoclax-Rituximab in Relapsed
or Refractory Chronic Lymphocytic Leukemia Venetoclax + Bendamustine +
Rituximab Rituximab
N=194 N=195
Age, median (range), years 64.5 (28-83) 66.0 (22-85)
Lymphocyte count(x10°%L), median (range) 43.1 (0.3-703) 54.7 (0.3-536)
Del(17p)*, nIN (%) 46/173 (27) 46/169 (27)
Unmutated IGHV*, n/N (%) 123/180 (68) 123/180 (68)
Mutated TP53* nIN (%) 48/192 (25) 51/184 (28)
Number of prior therapies, n (%)
1 111 (57) 117 (60)
2 57 (29) 43 (22)
3 22 (11) 34 (17)
>3 4(2) 1(1)
Prior therapies, n (%)
Alkylating agent 182 (93) 185 (95)
Purine analog 157 (81) 158 (81)
Anti-CD20 antibody 153 (78) 148 (76)
B-cell receptor pathway inhibitors 5(3) 3(2)

*Central lab As of 8 May 2017

Seymour J, et al. NEJM. 2018;378:1107-20

Patient Demographics

Slide provides additional information.

Ven+R vs. BR: PFS and OS

PB-MRD negative

Venetoclax—Rituximab Group (N=194)

Patients (%)

Months since
88 121 117 110 116
(45.4) (624) (60.3) (567) (59.8)

Seymour J, et al. NEJM. 2018;378:1107-20.

Ven+R vs. BR: PFS and OS
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And, in this study, clearly the new agent was doing better, probably best demonstrated, again, by the
survival curves, progression-free and overall survival, where you see, again, a big gap between BR and
the newer type of approach. And that led to the approval of venetoclax for CLL patients.

CERLN
#OR CUNICALTRIALS IN ONCOLOGY

Ibrutinibalone orin combination with rituximab produces
superior progression free survival (PFS) compared with
bendamustine plus rituximab in untreated older patients

with chronic lymphocytic leukemia (CLL):
Results of Alliance North American Intergroup Study
A041202

Jennifer A. Woyach, Amy S. Ruppert, Nyla Heerema, Weigiang Zhao, Allison M Booth, Wei Ding, Nancy L. Bartlett,
Danielle M Brander, Paul M Barr, Kerry A Rogers, Sameer Parikh, Steven Coutre, Arti Hurria, Gerard Lozanski,
Sreenivasa Nattam, Richard A. Larson, Harry Erba, Mark Litzow, Carolyn Owen, James Atkins, Jeremy Abramson,
Rich Little, Scott E. Smith, Richard M. Stone, Sumithra Mandrekar, John C. Byrd

Ibrutinib alone or in combination with rituximab produces superior progression free survival (PFS)
compared with bendamustine plus rituximab in untreated older patients with chronic lymphocytic
leukemia (CLL): Results of Alliance North American Intergroup Study A041202

Now, the last few slides, I'm going to use maybe another 5 minutes to discuss the latest data of
randomized studies, comparing now traditional chemo-immunotherapy versus new agents. There was
a study presented at last ASH as well as published comparing ibrutinib, ibrutinib/rituximab with
bendamustine and rituximab in untreated patients.
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Patient Disposition

= 52did not meet eligibility
criteria

+ 19did not register per

644 Patients Screened Investigator decision
16 did not register per
patient decision
2 2 10 did not register for
547 PatlenflR:ndomlzed . ——

Bendamustine + Rituximab Ibrutinib Ibrutinib + Rituximab
N=183 N=182 N=182

Analysis Analysis Analysis
Primary endpoint: n=176 Primary endpoint: n=178 Primary endpoint: n=170
= (7ineligible) -+ (4ineligible) + (12 ineligible)
Adverse events: n= 176 Adverse events: n= 180 Adverse events: n= 181
« (7 did not starttreatment ) + (2did not start treatment) + (1did not start treatment)
All secondary endpoints: All secondary endpoints: All secondary endpoints:
n=183 n=182 n=182

N=30 patients crossed
over from BR to ibrutinib

Woyach, et al. ASH2018, Abstract 6

Patient Disposition

Slide provides additional information.
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Primary Endpoint: Progression Free Survival
Eligible Patient Population
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24 Month Estimate
74% (95% Cl: 66-80%)
87% (95% CI: 81-92%)
88% (95% CI: 81-92%)

18 24 30
Time (Months)

Pairwise Comparisons

I vs BR:
Hazard Ratio 0.39
95% Cl: 0.26-0.58
(1-sided P-value <0.001)

IR vs BR:
Hazard Ratio 0.38
95% Cl: 0.25-0.59
(1-sided P-value <0.001)

IRvs I:
Hazard Ratio 1.00
95% Cl: 0.62-1.62

(1-sided P-value 0.49)

132

Woyach, et al. ASH2018, Abstract 6

Primary Endpoint: Progression Free Survival Eligible Patient Population
And when you go to the survival data here, you see bendamustine/rituximab is not doing as well in terms

of progression-free survival as patients treated with ibrutinib or ibrutinib/rituximab. And it doesn’t seem
that the addition of rituximab to ibrutinib is adding any survival benefit in this study.
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IGVH mutated & Zap-70 methylated Subgroups PFS

Intention-to-Treat Patient Population

Zap-70 Methylated IGVH Mutated

N 24 Month Estimate 24 Month Estimate

% Alive and Progression-Free

Ar
m
87 83% (95% Cl: 72-90%) BR 52 87% (95% Cl: 74-94%)

86 83% (95% Cl: 73-90%) I 86% (95% Cl: 72-94%)

% Alive and Progression-Free

2 IR 145 1T 8879 (95%1CI 73795%] T
12 18" 24 30 ] o B 12 18 24 30
Time (Months) Time (Months)
Patenteatfik Patentsatfi
5 AmA TR o w 2
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4m A ©R
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AmC iR

Woyach, et al. ASH2018, Abstract 6.

IGVH mutated & Zap-70 methylated Subgroups PFS Intention-to-Treat Patient Population

What is maybe interesting though is that, if you look at the low-risk patients, that bendamustine/rituximab

is doing still quite well and the difference is smaller.

Overall Survival
Intention-to-Treat Patient Population

N 24 Month Estimate
95% (95% Cl: 91-98%)

183 90% (95% Cl: 85-94%)

182 94% (95% Cl: 89-97%)

T T T
18 24 a0
Time (Months)
153
161

Woyach, et al. ASH2018, Abstract 6

Overall Survival Intention-to-Treat Patient Population
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And in terms of overall survival, there was no difference between the different treatment arms.

Conclusions

* |brutinib or ibrutinib plus rituximab significantly prolongs PFS
compared with BR in the frontline setting for older CLL patients

* Rituximab does not improve PFS over ibrutinib alone

* BTK inhibition with ibrutinib is not without significant toxicity in older
patients, so close monitoring is still warranted
* Strategies to discontinue therapy are of great interest
* Clinical trials for this patient population are still of high clinical
interest; the cooperative group setting remains a reasonable avenue
to complete these large studies
+ A041702 (NCT03737981) and EA9161 (NCT03701282)

Woyach, et al. ASH2018, Abstract 6.

Conclusions

But, the conclusion, overall, from this randomized study was that, in previously untreated patients,
patients treated with a novel agent with ibrutinib were doing better, had better progression-free survival
than those treated with bendamustine/rituximab.
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Ibrutinib + Obinutuzumab Versus Chlorambucil +
Obinutuzumab as First-Line Treatment in Patients With
Chronic Lymphocytic Leukemia or Small Lymphocytic
Lymphoma (CLL/SLL): Results From Phase 3 iLLUMINATE

Carol Moreno, MD, PhD?*; Richard Greil, MD?; Fatih Demirkan, MD?; Alessandra Tedeschi, MD% Bertrand Anz, MD%;
Loree Larratt, MD®; Martin Simkovic, MD, PhD’; Olga Samoilova, MD2; Jan Novak, MD, PhD?; Dina Ben-Yehuda, MD?%;
Vladimir Strugov, MD*?; Devinder Gill, MD, MRCP, FRCPath?2; John G. Gribben, MD, DSc, FRCP, FRCPath, FMedSci3;
Emily Hsu, PhD*#; Cathy Zhou, MS*%; Fong Clow, ScD*%; Danelle F. James, MD, MAS*%; Lori Styles, MD*%;
lan W. Flinn, MD, PhD®

ity, Izmir, Turkey;
berta, Canada;
;ogorod, Russia;

f Hematology, Hadassal
s Alexandra Hospital, Bris ,
**pharmacyciics LLC, an AbbVie Company,

Ibrutinib + Obinutuzumab Versus Chlorambucil + Obinutuzumab as First-Line Treatment in Patients
With Chronic Lymphocytic Leukemia or Small Lymphocytic Lymphoma (CLL/SLL): Results From

Phase 3 iLLUMINATE

Along the same lines, the other traditional regimen we discussed for elderly patients is chlorambucil,
now with CD20 antibodies, compared to ibrutinib and obinutuzumab. The iLLUMINATE trial where half
of the patients were receiving ibrutinib obinutuzumab, the other half chlorambucil/obinutuzumab.
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iLLUMINATE (PCYC-1130) Study Design

Patients (N=229)
Previoushy unt; CLL/SLL
Requiring treatment per
riteria
r5or <65 years
stimg

Stratification: del(17p) vs. def11g) vs.
neither dal{17n) or dalil1g); EOGG 2 w01

Primary end point
* PFS by IRC assessment

e,

Mareno ef al; ASHENE, Abstract 631,

O, Curredlative ilinass Rating Scale; B2, indepandantraview commitiaa; iwdlL, iiona tiona| Working Group an CLL;
wE, minimalrasidual dissasa; ORR, cuarall fespoees rate; O, cuarall survival; PO, prograssve disass; 975, proprassion-1es survial
TPatiants in the dhloramibucl-obinub.ruena b snm ooukd recedive nast-Sies siegle-agam ibratinib in crossovar Tollowing IRC-condinemsd

Ibrutinib-obinutuzumab
Ibrutinib 420 mg ence daily until PD or
unacceptable toxicity + obinutuzumakb

1000 mg split on days 1-2, and on day & and
15 [cycle 1) then day 1 (total & cycles)

Chlorambucil-obinutuzumab
Chlorambucil 0.5 mg/kg on days 1 and 15
(6 cycles) + obinutuzumab 1000 mg split on
days 1-2 and on day & and 15 [cycle 1) then
day 1 (total 6 cycles)

Secondary end points include
= PFS by IRC in high-risk population

*» Rate of undetectable MRD =05
= ORA * Infusion-related reactions
* Safany

iLLUMINATE (PCYC-1130) Study Design

Slide provides additional information.

Page 54 of 69



Update on Chronic Lymphocytic Leukemia

Friday May 3, 2019

Speaker: Jan A. Burger, MD

o

LEUKEMIA &
LYMPHOMA
SOCIETY®

Superior Progression-Free Survival with Ibrutinib-Obinutuzumab

IRC Assessment INV Assessment
e 100 R e o
- - % .
s X
= =0
2 2
2 27
2 2
o s 2 60
& 50 o & 50
: : -
2 40, - 2 40 b Y | -
o e 3 e balpdacaald o sz 3 .
® 30 Ibrutinib-  Chlorambucil- ® 30 Ibrutinib-  Chlorambucil- .
P obinutuzumab obinutuzumab a 20 obinutuzumab obinutuzumab '
Median(mo)  NR 190 o Median (mo)  NR 218 o
101 Hazard ratio 0231(0.145-0.367); — lbrutinib-obinutuzumab (N=113) 101 Hazadratio  0.260(0.163-0.415); — lbrutinib-obinutuzumab (N=113)
o |los%cy P<0.0001 = =+ ChlorambuciFobinutuzumab (N=116) o tos%cy P<0.0001 - = Chlorambucikobinutuzumab (N=116)
0 3 6 9 12 15 18 2 24 27 30 33 36 0 3 6 9 12 15 18 21 24 27 30 33 36
Months

INV, investigator; NR, not reached.

Months
Median follow-up, 31.3 months (range, 0.2-36.9)

Estimated PFS at 30 months: 79% with ibrutinib-obinutuzumab vs. 31% with chlorambucil-obinutuzumab
Even after excluding patients with del(17p): 74% reduction in risk of progression or death with ibrutinib-obinutuzumab

Moreno et al; ASH2018, Abstract 691.

Superior Progression-Free Survival with Ibrutinib-Obinutuzumab

And the same theme here, like in the previous trial, is that the ibrutinib based treatment arm is doing
much better than the traditional chlorambucil based treatment.
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iLLUMINATE Conclusions

" |brutinib-obinutuzumab represents an effective chemotherapy-free treatment option for first-
line CLL/SLL, including importantly, for patients with high-risk disease
®  Compared with chlorambucil-obinutuzumab, ibrutinib-obinutuzumab provided:
— 77% reduction in risk of progression or death (ITT population)
— 85% reduction in risk of progression or death (high-risk CLL population)
— Consistent benefit across subgroups by high-risk features
— Higher rates of CR and undetectable MRD
— Safety profile consistent with AEs expected with individual agents
— Reduced risk of obinutuzumab-related IRRs
® While single-agent ibrutinib provides PFS rate of 74% at 4 years,! combination of ibrutinib-
obinutuzumab offers another option to achieve long-term PFS

® This is one of three Phase 3 randomized trials, at ASH 2018, that show superior PFS versus
standard-of-care chemoimmunotherapy regimens (bendamustine-rituximab,? and fludarabine-
cyclophosphamide-rituximab [FCR]? in first line) and superior OS versus FCR®

1. Burger JA, et al. EHA 2018; Abstract PF343; 2. WoyachJ, et al. ASH 2018, Abstract #6;
3. Shanafelt T, et al. ASH 2018, Abstract #LBA-4

Moreno et al; ASH2018, Abstract 691.
e

iLLUMINATE Conclusions

Slide provides additional information.

Ibrutinib & Rituximab Improves Progression Free
and Overall Survival Relative to FCR in Younger
Patients with Previously Untreated Chronic
Lymphocytic Leukemia (CLL)

Tait Shanafelt, Xin Victoria Wang, Neil E. Kay, Susan O’Brien,
Jacqueline Barrientos , Curt Hanson, Harry Erba, Rich Stone,
Mark Litzow, Marty Tallman

Ibrutinib & Rituximab Improves Progression Free and Overall Survival Relative to FCR in Younger
Patients with Previously Untreated Chronic Lymphocytic Leukemia (CLL)
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And the last trial to discuss would be this study, which compared our tradition FCR regimen for younger,
fit CLL patients with ibrutinib/rituximab.

Study design

i

E1912

Eligibilivy:

-Previously untreated CLL
-Requires treatment (IWOLL 2008)
-hge <70 =

-ECOG 0-2
-CriCl=40
-Able to tolerate FCR
-Mo deletion 17p by FISH
PFlanned Accrual: 519 "
— -_—

Sharafak et ol ASH2018, Absiract LEA-4.
e

Randomization
Disease Progression

Study Design

Slide provides additional information.
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Patient Characteristics Were Well Balanced

FCR
Baseline characteristics n=175 Total
57 58

Median age (y) 58
Age > 60 41.0% 40.0% 40.6%
Female 33.3% 31.4% 32.7%
ECOG=0 63.8% 62.3% 63.3%
Rai stage 0 3.1% 5.1% 3.8%
Rai stage I-11 52.8% 53.7% 53.1%
Rai stage l1I-IV 44.1% 41.1% 43.1%
FISH 11qdeletion 22.0% 22.3% 22.2%
Trisomy 12 19.8% 15.4% 18.3%
13q deletion 34.2% 33.1% 33.8
B2M >3.5 mg/L 51.9% 48.0% 50.6%
IGHV Unmutated* 75.0% 61.7% 71.1%

* Tested in 437 (82%) patients

Shanafelt et al: ASH2018, Abstract LBA4.

Patient Characteristics Were Well Balanced

Here the patient characteristics. You can see, this is a younger patient population.

Progression Free Survival

IntenttoTreat Eligible

10
1

10

08
1
08
L

Probability
06
«
Probability
08
L
‘

04
0

HR = 0.35 (95% ClI 0.22- HR = 0.32 (95% Cl 0.20-0.51)

- 0.5) - One sided p<0.00001
c One sided p<0.00001 < — IR (33events/ 332 cases)
— - FCR (40 events/ 175 cases) — - FCR (39 events/ 166 cases)
o o |
5 5
T T T T T T T T T T
0 1 2 3 4 0 1 2 3 4
Years Years
Number atrisk Number at risk
— 354 339 298 148 16 — 332 321 280 138 16
- 175 147 112 50 0 - - 166 141 107 47 0

Shanafelt et al; ASH2018, Abstract LBA4.

Progression Free Survival
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And the theme continues that the new targeted agents are doing better in terms of progression-free
trial. Here, the top curves are ibrutinib/rituximab, and the FCR-treated patients have shorter progression-

free survival.

IGHV Unmutated

Probability

HR=0.26 (95% CI 0.14-
0.50)0ne sided p<0.00001

—— IR (20 events/ 210 cases)
= = FCR (21 events/ 71 cases)

0 1 2 3
Years
Number at risk
- 210 203 177 90
- 64 43 14

Shanafelt et al: ASH2018, Abstract LBA4.

Probability

06

04

02

0o

Number at risk

0 1 2 3 4
Years

w— 70 67 59 25 2

- 44 38 31 18 0

Progression Free Survival: IGHV Status

IGHV Mutated

______

HR= 0.4 (95% CI 0.14 - 1.36)
One sided p=0.07

= IR (8 events/ 70 cases)
= - FCR (B events/ 44 cases)

Progression Free Survival: IGHV Status

T T T T T

Although, we must also say that the difference is much smaller in the low-risk patients.
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Intentto Treat

Overall Survival

Eligible

Probability

04

HR = 0.17 (95% CI 0.05-0.54)
One sided p<0.0003

—— IR (4 events/ 354 cases)

= = FCR (10 events/ 175 cases)

02

00
1

Probability

HR = 0.13 (95% C! 0.03-0.46)
One sided p<0.0001

= IR (3 events/ 332 cases)

T T T
0 1 2

Number at risk
s 354 347 318
- 175 155 130

Shanafelt et al: ASH2018, Abstract LBA4

Overall Survival

But, there was also a statistically significant overall survival benefit if patients were treated with the

ibrutinib based regimen.

Why Eliminate
Chemotherapy for CLL?

Myelosuppression and risk for infection

Immune cell depletion and risk for infection

Risk for developing refractory, higher-risk CLL through

clonal evolution

Risk for secondary hematologic malignancies

(MDS/AML)

Risk for CLL transformation events

Risk for second cancers?

W e have better treatment

Why Eliminate Chemotherapy for CLL?
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So, the trend, in my opinion, in my view, is that we are using, these days, much less chemotherapy. There
might be a role for a very small subset of CLL patients for chemotherapy-based treatment. But, overall,
the trend is that most patients will be treated more and more with the novel agents. And the reasons
why this is, for our patients, a good trend—that’s summarized here. We have with the new agents less
myelosuppression, less risk for infection. We have less compromise of the immune system with the new
agents. Although there are still issues, even with the new agents, there’s less risk for developing these
problematic secondary cancers, secondary AML and secondary MDS. There’s probably—even though
it's not formally proven—there’s probably less risk for transformation. And with the randomized studies,
| think we have good reason to say, for most patients, we now have better treatment, and we should
move away from the chemotherapy-based approaches.

Algorithm for management of patients with
CLL

Early stage asymptomatic CLL
Observation
(serial PE and PBC)

Lower risk
‘ Mutated IGHV, del(13p), trisomy 12 and/or diploid

; —

Advanced-stage and/or Yo t‘a' r(< t'n m |\I1>rlxs years)
symptomatic CLL 'l atients | rail patients

,_ﬁ

Low intensity

! emoimmunothera chemoimmunotherapy |

[ Higher risk
Unmutated IGHV, de um; }Ch moimmunotherapy |
mutated TP53 and/or de |lllqr
Intolerance or
disease relapse
BTK inhib itor | mkolBTKlmum- Puxs nhibitor 31.( inhibitor |

Intolerance or high

inhibi
—-———— LL !d C

Intolerance or

disease progression

Venetoclax Intolerance or

disease progression
Younger and fit patients

Cellular therapy
|(CART cell therapy and SCT)

Intolerance or high risk of BTK

inhibitorseloted romplications el LACLCUAN I

Intolerance or
disease progression

Intolerance or
disease progression

Venetoclax

Burger & O'Brien Nat Rev Clin Onc 2018

Algorithm for management of patients with CLL

Last slide here showing kind of a treatment guidelines that we used if we treat the patients outside of
clinical studies. If patients are early stage, we would manage them with observation. And if a patient
then needs treatment, we would distinguish high- versus low-risk patients. For the high-risk patients
who are unmutated and/or 17p or 11q deleted, we would go straight to new agents at this time. Ibrutinib,
BTK inhibitor is the one which is most widely and which is used and which is approved in the frontline
setting. So, that would be the first choice. But, patients can be intolerant or can have problems over time
with these agents and then may sometimes move on to PI3 kinase inhibitors, or they could go to
venetoclax based treatment. And sometimes if they are younger, need stem cell transplant. But, this is
high-risk patients.

The low-risk patients would be still distinguished between younger and elderly patients. And
traditionally, for the younger patients, we use chemo-immunotherapy. They’re still based on this long-
term survival outcome that we discussed with plateau of FCR. There’s still a possibility of using chemo-
immunotherapy if somebody doesn’t want to go on a kinase inhibitor or has problems with it during long-
term treatment. You could still get good outcome. But, the desire would be to reduce the amount of
chemotherapy, like what we are using in the iFCG regimen, or you could go, based on the randomized
study, straight to the kinase inhibitor for these patients and also for the elderly patients. So, | think the
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trend is to use more the kinase inhibitors in this patient population, based mostly also on this recent
data.

Thank you!

Collaborators:
Wiirzburg University: A
Rosenwald, E Hartmann
CLLGREF: F Caligaris-Cappio, N
Chiorazzi, Z Estrov, N Kay
MDACC: M Keating, W Wierda, S
O’Brien, H Kantarjian,V Gandhi,
A Ferrajoli, K Balakrishnan
UCSD: T Kipps, L Rassenti |
UC Irvine: D Wodarz, N Komarova *}
DFCI, Broad |: C Wu, DA Landau

My laboratory: Mariela Sivina, Julia
Hoellenriegel, Stefan Koehrer,
Ekaterina Kim, Elisa ten Hacken,
Shubhchintan Randhawa

Funding: CPRIT, MD Anderson
Moonshot, Leukemia & Lymphoma
Society

Dept. of Leukemia, MDACC

Thank you!

With that, | would like to conclude. | thank you very much for your attention.

QUESTION & ANSWER SESSION

BEATING CANCER IS IN OUR BLOOD. ‘ :1' Pl ",;‘.' A
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Q&A
And | look forward to our discussion over the next 20 minutes or so.

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

Ms. Lizette Figueroa-Rivera:
Thank you. And Doctor, along the same lines as treatment, Ronald is asking: Will CLL be cured by the
combination of venetoclax and ibrutinib? Your thoughts on that?

Jan A. Burger, MD, PhD:

We don’t have the data. | think we are hoping that some patients may be cured. But, you’ve seen the
data with FCR. It took us about 15 years of follow up to come to the conclusion that maybe 50, 60
percent of the mutated patients, a subset of patients, are potentially cured by FCR. And it’'s going to
take about the same amount of time to come to the same conclusion with these new trials. So, there is
hope. But, | doubt every patient is going to be cured by this combination. But, those studies are early,
and we just have follow up of probably 1 or 2 years at this point. So, you need to stay tuned. The hope
is there. | think it is justified. But, we’re not sure at this stage.

Ms. Lizette Figueroa-Rivera:
And | think also, talking about cure, Carolyn is asking: When you have CLL, does it always come back?
I've been off chemo for 5 years now.

Jan A. Burger, MD, PhD:

| know where this question is coming from, because if you read a textbook or many discussions, we still
say CLL, in general, is an incurable disease. And | think there’s good reasons for hope that this is
changing. But, to validate that, we need long-term follow up on the different programs. And maybe not
for every patient the goal should be cure. 1think, in general, for the younger patients, it would be really
desirable to have a curative regimen, probably for everybody. But, we don’t want intensive regimen
probably in elderly patients where quality of life is very important too. And for that reason, it’s not a
straightforward answer. It doesn’t always come back.

But, with the kinase inhibitors, which we are now using so much, we don’t really cure the disease. For
example, if you treat with ibrutinib by itself, even after 3 or 5 years, there’s usually still some disease left.
And if those patients stop, they might eventually relapse and potentially then could be treated with the
same agent again. So, for most patients we say yes, this is a disease, at this stage, most patients may
not be cured, and we just control the disease, and we can do that by maintaining the quality of life, and
cure is not always the focus of discussions. And in many of these treatment situations, for other patients
where we treat more intensively like with ibrutinib venetoclax combinations, for example, there we want
to get patients into deep remissions. And we hope some of them will be cured.

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

Operator:

Thank you. Our next question is from the line of William in Pennsylvania. William, please proceed with
your question.
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LLS EDUCATION & SUPPORT RESOURCES

« Information Specialists

Master’s level oncology professionals, available to help cancer
survivors navigate the bestroute from diagnosis through
treatment, clinical trials and survivorship.

— EMAIL: infocenter@LLS.org
— TOLL-FREEPHONE: 1-800-955-4572

« Caregiversupport: www.LLS.org/caregiver

+ Free educationbooklets: www.LLS.org/booklets

+ Freetelephone/web programs: www.LLS.org/programs

« Live,weekly online chats: www.LLS.org/chat

+ LLS Community: www.LLS.org/community

+ Informationaboutleukemia: www.LLS.org/leukemia

LEUKEMIA &
LYMPHOMA
BEATING CANGER IS IN OUR BLOOD. ‘ SOCIETY’

LLS Education & Support Resources

William:

I’'m currently on 200 milligrams of Venclexta® each day, along with 6 cycles of Rituxan®. I've had 5 cycles
of Rituxan® already. But, | can only tolerate approximately 200 milligrams of the Venclexta®. Would that
be sufficient, going forward, to be able to stabilize the condition | have?

Jan A. Burger, MD, PhD:

| think so. | mean, that’s something we experience quite a lot. Venetoclax, Venclexta® has been around
now a few years, and we’ve been using it increasingly and building up our experience with it. But, from
my practice, | know many patients cannot tolerate the 400 milligrams because it is a bit more
myelosuppressive, and then, oftentimes other blood counts would suffer too much and patients may
become anemic or neutropenic, if they are on higher doses.

So, for many patients, the lower doses are just fine. Itis just then a matter of your hematologist and your
oncologist controlling, making sure the disease is going away and monitoring where the trend is.

Sometimes we do blood testing for residual disease. And there, you can quantify how many CLL cells
are left. And you do that over the time, over months. You can monitor that every 3 or 6 months and just
look at the trend. And if the trend is positive where the CLL cells go away or stay away, then if the low
dose is just fine. If you see, however, over time, the disease starts eventually coming back, then
obviously, there was a response, but then, either disease has become resistant, or maybe the dose that
you are on is not sufficient. So, it is a question of monitoring where the CLL, where your disease is
headed on the particular dose of drug and monitoring that over time. And that’s what | would suggest
you discuss with your oncologist.

Ms. Lizette Figueroa-Rivera:

Thank you. And we have many questions on CAR T-cell therapy. And Aaron is asking: Do you think the
T-cell therapy that has been in the news will be something that will be an option for people not
participating in a trial any time soon?
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Jan A. Burger, MD, PhD:

It has received an enormous amount of publicity. This is, in my opinion, not justified by the data because
in CLL, we now recognize that CAR T-cell therapy is, at this stage, not as effective as in other cancers,
especially not as effective as in T lymphoblastic leukemia. And it is also quite a toxic type of treatment,
which requires very close monitoring—oftentimes in the intensive care unit—for signs of tumor lysis, but
also for neurologic side effects. So, for that reason, it is, at this stage, something that is only
recommended in terms of clinical trials for patients who have failed the other established treatment
options.

In theory, it is a very attractive tool that--and there’s a lot of effort to develop and make this treatment
option more effective and safer. But, at this stage, | would not recommend patients getting CAR T-cell
therapy for CLL outside of clinical trials.

LLS EDUCATION & SUPPORT RESOURCES

» LLS Patient Podcast, The Bloodline with LLS

Listen in as experts and patients guide listeners in
understanding diagnosis, treatment, and resources
available to blood cancer patients:
www.thebloodline.org

* EducationVideos

Free education videos about survivorship, treatment,
7 - disease updates, and other topics:
e SRR www.LLS.org/educationvideos

« Patti Robinson Kaufmann First Connection
Program

Peer-to-peergrogram that matches newly diagnosed
patients and their families:

www.LLS.org/firstconnection

LLS Education & Support Resources
Ms. Lizette Figueroa-Rivera:

Thank you. And Eva is asking a very timely question about recommendations for CLL patients in regards
to the measles, with the rise of measles across the country right now.

Jan A. Burger, MD, PhD:

We have not encountered that. | think what you could state about that situation is, as CLL patients, as
you all know, have compromised immune system. Vaccination status should be discussed with a primary
care physicians. And if something needs to be vaccinated, then that should be done. But, | have not
seen, in my practice, any patients with CLL getting measles. We still have good vaccinations throughout
the general population. But, the rise is a concern, speaks to the fact that maybe vaccination is not always
pursued.

But, what can CLL patients do proactively? Discuss their vaccine status with their oncologist or with their

primary care physicians. But, | would not worry too much about it. Obviously, what we say, in general,
if somebody has CLL, they should be aware of their compromised immune system. Even if they are in
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remission, on treatment, or after treatment, their immune system will not always be 100 percent in
comparable to a healthy person. So, if somebody, obviously, is sick or if somebody is suspected or has
measles, stay away from those persons until that illness has resolved.

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

Operator:
Thank you. The line is open for Gloria from Arizona. Please proceed with your question.

Gloria:

Yes. Good morning, or good afternoon. | have problems with my nails getting fungus underneath my
nails, and they try to split in half. | don’t know what would be good to try to avoid this. And | guess it
must be the Imbruvica® that I'm taking, because | never had this problem before. What can | do to help
resolve this or make it better?

Jan A. Burger, MD, PhD:

Yeah. That’s a thing that comes up once in a while. So, we didn’t pay attention to that in the first few
years using ibrutinib because we were so excited how it helps with the CLL and how it helps patients
who were not doing well on chemotherapy. But now, treating more and more patients with Imbruvica,
we realize nail changes are one of the side effects affecting not too many, but some patients. And it can
be disturbing. But, | personally haven’t seen a patient really discontinue because of that, because usually
patients were able to manage that. Itis not so much the infection. Itis more that the structure of the nail
changes. And maybe in some people like yourself, it is somewhat a setup to then develop other things.
| would probably talk to your primary care doctor or podiatrist about how to best conservatively manage
that and see, for 6 or 12 months, if it's manageable, if you can get that under control. And if that’s not
the case, then talk to your oncologist about pros and cons of maybe looking at a different treatment.
But, ibrutinib, on the other hand, has so many pros towards your leukemia that | would be initially a bit
hesitant to say that should be a reason to immediately go toward a different type of treatment.

Ms. Lizette Figueroa-Rivera:
Thank you. And Doctor, Anna is asking: Are there studies suggesting that there may be a genetic
predisposition to CLL?

Jan A. Burger, MD, PhD:

It is sometimes running in families. But, that’s a rare exception, certainly less than 10 percent of patients
have a family history. So, most patients, if they are wondering, are their children at higher risk for
developing CLL, | tell them it is an exception and usually children of CLL patients don’t have to worry
about this. But, as everybody gets older, usually children from CLL patients also have CBCs done. So,
it would be picked up early, and maybe there could be somewhat alertness. But, if that’'s a question on
somebody’s mind, it is good to look into the family history, see if there has been relatives who have CLL.
And there are efforts to figure out why it sometimes runs in families. But, it’s really an exception, and
most patients don’t have a family history.

Ms. Lizette Figueroa-Rivera:
Thank you. And Paul is asking: I'm taking strong doses of green tea extract and curcumin. What do we
know about its effects or benefits for CLL?

Jan A. Burger, MD, PhD:

There has been interest and there has been some studies done to look at those two natural compounds
and how that impacts CLL. And many patients who are--especially if they are on observation, try this
with the hope that it's going to slow down the disease progress. But, larger studies have been
somewhat--showing somewhat discouraging results. And it hasn’t really made it into bigger, larger
studies because the efficacy, if there is an effect, is not very big. So, when | see patients and they are
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saying, “We are taking green tea or cumin,” | don’t discourage that. But, | also point out to those patients
that it does not always prevent disease progression. And | would not have too much of hope for these

natural products. On the other hand, I'm not aware of any downsides of taking that. So, | don’t really
actively discourage that.

Ms. Lizette Figueroa-Rivera:
Thank you. And our last question from today comes from Elizabeth. Elizabeth is asking: How long can |
continue not to have any symptoms? It's been 11 years since | was diagnosed.

Jan A. Burger, MD, PhD:

That’s a great question. We know from like long-term follow up of patients that about 30 percent of
patients, 3 out of 10 patients, throughout their lifetime will never require therapy. So, it's a good sign if
you have not had disease progression for 10 years. That makes it likely that you will not progress
throughout your lifetime. Although, it depends on your age too. So, if you are still young, then there
might still be a possibility that the disease will eventually progress. But, overall, in all CLL patients, there
is a subset, which is sizable, which is 30 percent of patients, who will throughout their lifetime never
require any therapy for CLL.

LLS EDUCATION & SUPPORT RESOURCES

» LLS Patient Podcast, The Bloodline with LLS

Listen in as experts and patients guide listeners in
understanding diagnosis, treatment, and resources
available to blood cancer patients:
www.thebloodline.org

* EducationVideos

Free education videos about survivorship, treatment,
7 - disease updates, and other topics:
e SRR www.LLS.org/educationvideos

« Patti Robinson Kaufmann First Connection
Program

Peer-to-peer program that matches newly diagnosed

patients and t?weir families:
www.LLS.org/firstconnection

LLS Education & Support Resources

Ms. Lizette Figueroa-Rivera:

Well, thank you for your question, Elizabeth, which was our final question today. And a special thanks
to Dr. Burger for sharing his expertise with us and for his continued dedication to our blood cancer
patients.
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LLS EDUCATION & SUPPORT RESOURCES

* Free Nutrition Consults

Telephone and e-mail consultations with a
registered dietitian: www.LLS.org/nutrition

* What to Ask

Questions to ask your treatment team:
www.LLS.org/whattoask

« Other Support Resources

LLS community, blogs, support groups, financial
assistance, and more: www.LLS.org/support

LLS Education & Support Resources

Ms. Lizette Figueroa-Rivera:
If you weren’t able to get your question in today, please contact an Information Specialist at

The Leukemia & Lymphoma Society at 1-800-955-4572. And we’re available from 9 AM to 9 PM Eastern
time, or you can reach us by email at infocenter@lls.org.

Information Specialists are available to answer your questions about treatment, including clinical trials or
answer other questions that you might have about support, including financial assistance for treatment.
Again, we’d like to acknowledge and thank AbbVie, Genentech and Biogen: and Janssen and
Pharmacyclics, an AbbVie company, for support of this program.
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THANK YOU

We have one goal: A world without blood cancers

LEUKEMIA &
‘ LYMPHOMA
SOCIETY"

Thank You
Dr. Burger, thank you, again, for volunteering your time with us today, and, on behalf of The Leukemia &

Lymphoma Society, thank you all for joining us for this program. And we hope that you will join us in the
future as we strive to keep you up to date on the latest advancements for all blood cancers. Take good

care.
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