Living with Chronic Myeloid Leukemia (CML) ‘ LEUKEMIA &

LYM PHOIYIA
September 22, 2021 Speaker: Charles A. Schiffer, MD SOCIETY

LIVING WITH
CHRONIC
MYELOID
LEUKEMIA (CML)

Charles A. Schiffer, MD

Emeritus Professor, Oncology

Karmanos Cancer Institute

Wayne State University School of Medicine
Detroit, MI

LEUKEMIA &
‘ LYMPHOMA
SOCIETY"

Slide 1: LIVING WITH CHRONIC MYELOID LEUKEMIA (CML)
Greetings and welcome to Living with Chronic Myeloid Leukemia (CML), telephone and web education program.

It is my pleasure to introduce your moderator Lizette Figueroa-Rivera.
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Slide 2: WELCOMING REMARKS
Hello, everyone. On behalf of The Leukemia & Lymphoma Society, I'd like to welcome all of you.

For this program we would like to acknowledge and thank Abrale, Bristol Myers Squibb, and Novartis for support of
this program.

Now, you’ll hear a few words from Mel Mann, a CML survivor.
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Slide 3: WELCOMING REMARKS

Mel Mann:
Thank you, Lizette. And, I'd also like to add my welcome to the patients, caregivers, and healthcare professionals
attending the program today.

My name is Mel Mann. | am a CML patient diagnosed since January 1995. At the time that | was diagnosed, | was given
3 years to live unless a bone marrow donor could be found. | was unable to find a donor, no one in my family matched,
and no one else on the registry matched. And, despite me doing numerous bone marrow drives, | was unable to find a
match.

| also started doing clinical trials and | was very fortunate to get on the Gleevec® clinical trial back in August of 1998.
And, that is the drug that saved me, and | started the drug 3% years after my diagnosis. And, a few months later | was
able to start running and 10 months later | completed a 26.2 mile marathon for The Leukemia & Lymphoma Society,
and also a 111 mile bike ride also for The Leukemia & Lymphoma Society’s Team in Training, which raises money for
future research. And, The Leukemia & Lymphoma Society played a significant role in funding Gleevec.

And, my leukemia was turned completely around and I’'m here today, 262 years later. The Leukemia & Lymphoma
Society exists to find cures and ensures access to treatment to blood cancer patients. Our vision is a world without
blood cancer. Until there’s a cure, LLS will continue to fund promising research from bench to bedside. Today is World
CML Day and we are one of many groups across the world that acknowledge the importance of CML awareness and
continued research. LLS also acts as the voice for all blood cancer patients. Also, in honor of World CML Day, LLS is
releasing its 100th podcast on The Bloodline, the LLS patient podcast, featuring Dr. Druker and myself, where | share
my cancer journey. We speak of how Dr. Druker’s work in CML has changed all of our lives. Please tune in at www.
TheBloodline.org.

We are fortunate to have a presenter today, Dr. Charles Schiffer, who has dedicated so many years treating CML. We

appreciate his dedication to supporting our mission. I'd like to thank him for providing us today with this important
information on CML.
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Thank you all. And for now, I'll turn the program back to Lizette.

Ms. Figueroa-Rivera:

Thanks, Mel. And, | hope you all get a chance to listen to our podcast with Mel.

If you’re participating today by computer, Dr. Schiffer’s slides will display as you see him via video and hear his audio
through your computer. You can also view or print the slides from our website at www.LLS.org/Programs. Or, you can
download and print the slides from the Materials tab on this program’s web platform.

Following the presentation, we will take questions from the audience.

| am now pleased to introduce Dr. Charles Schiffer, Emeritus Professor of Oncology at Wayne State University School
of Medicine at Karmanos Cancer Institute in Detroit, MI. Dr. Schiffer, I'm privileged to turn the program over to you.
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Slide 4: DISCLOSURES
Thank you very much.

This slide simply says that I've worked with many of the companies who have been important in the development of
treatments for CML.
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Slide 5: AFTER 20+ YEARS OF IMATINIB, WHERE DO THINGS STAND IN CML?

So, it’s a great privilege for me to be doing this, and in particular | think it’s super cool that we’re doing this on World
CML Day, which is September 22 or 9/22 and I'll explain the 9/22 to you in a minute.

I've been involved in leukemia treatment for almost 50 years. And, we were one of the first, if not the only, center in
the Midwest who had access to imatinib (Gleevec) and | think | treated my first patient in December of 1999, so that’s
a long time ago, a dramatic difference from the way things used to be and I'm going to be really pleased to describe
this pathway of success to you and address a number of what | hope are clinically relevant issues for you, and leave
time for lots of discussion.
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Slide 6: FIRST PAPER PUBLISHED IN 1960

So, this is the first paper published in 1960 that described the Philadelphia chromosome. It came from investigators at
the University of Pennsylvania, hence Philadelphia. And, this is the whole paper. Usually, scientific papers are dense
and arcane and long and no fun to read, but | guess if you have something to say you can say it in just a few words
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Slide 7: Cytogenetic Abnormality of CML: The Philadelphia Chromosome

And, that is what they did cytogenetics, which was very new at the time, and their conclusion was that the findings
suggest a causal relationship between the chromosome abnormality observed and chronic granulocytic leukemia, and
what they observed was a very small chromosome where the arrow is.
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1973: translocation of
chromosomal material
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staining. Nature, 243,290-293,1973
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Slide 8: 1973: translocation of chromosomal material

The next major step was refining this. It wasn’t just this small chromosome, but in fact a wonderful person and scientist
named Janet Rowley in '73 using more sophisticated techniques noted that just an absence of material that created

a small chromosome, but rather it was a transfer of material from chromosome 9 to chromosome 22 and back again.
That’s called a reciprocal translocation. And hence 9/22 and World CML Day today.
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Slide 9: Really Understanding the Genetics and Chemistry

This prompted a huge amount of study to try to really understand the genetics and the chemistry as to what was
going on, and this is a little complicated, but to simplify it, a piece of chromosome 9 containing the Abelson gene ABL
was translocated to a piece of chromosome 22, the BCR region, hence the BCR/ABL. And, since it’s putting 2 pieces
of DNA together in places they do not belong and what they do is make an abnormal protein. What that abnormal
protein did, and does, is it stimulates the growth and proliferation of white blood cells.
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Slide 10: CML: Hematopathology

So, if this is an approximate normal number of white blood cells, what happens in CML chronic phase is that this
expands dramatically, so if this normal white count is approximately 5000, this can be anywhere from 50,000 to
500,000, but in chronic phase it’s an expansion of normal cells.

The analogy | sometimes make, it’s like the thermostat on the furnace except because of this mutation, the furnace
never takes off and keeps making abnormal cells.

Unfortunately, this is a genetically unstable state and on an average of 3 to 5 years, and we’ve heard from Mr. Mann
why a transplant was recommended, this turns into an acute leukemia, which is very difficult to treat and was uniformly
fatal, sometimes even with bone marrow transplant.

So before the availability of imatinib, this is essentially what happened to people. These were people who were
treated with chemotherapy, drugs called hydroxyurea or busulfan. They very easily treated the elevated white count,
but they never got rid of the Philadelphia chromosome, so it was like turning the thermostat down, but not turning it
off.

This was what was a little bit better, therapy with a drug called interferon produced a lot of toxicity, but unfortunately it
did not change the pattern of people dying of this disease and people were dying because of transformation to blast
crisis. Notice this paper is in 1998, imatinib was 1999.
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Italian Cooperative Study Group

Allogeneic transplantation from HLA fully
matched siblings was the only available
curative therapy
But...
« Age limit of 45-50 years
« ~25% TRM
* Results were better when done soon after
diagnosis such that an unsuccessful
transplant could actually shorten survival
Years

IFN 218 203 188 162 137 117 101 83 68 49
CHT 104 99 88 74 56 45 31 26 22 17
Blood.1998;92:1541.

Slide 11: Italian Cooperative Study Group

So, the status then was that transplantation from fully matched siblings was the only available curative therapy. Most
people did not have HLA-matched siblings. We now have many different sources of donors for transplantation. But, at
that time we did not and it was often limited.

We also had an age limit of 45 to 50. We were not nearly as good at it then and about a quarter of people actually
died of the transplant within the first 2 to 3 months. And the results were, people would say, well this sounds terrible,
I’d rather be transplanted the day before | turn into blast crisis. But unfortunately, the results were very poor if you did
that. They were much better when you did it close to the time of diagnosis. So, it’s possible actually that some people
would have succumbed sooner had they undergone a non-successful transplant. Those were very difficult discussions
to have with patients at that time because in general these patients did not have symptoms related to their CML.
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THERE IS NEW AVIMUNITION
IN THE WAR AGAINST

GANGER.

THESE ARE THE BULLETS.

Revolutionary new pills like GLEEVEC
combat cancer by targeting only the
diseased cells. Is this the breakthrough
we've been waiting for?

Slide 12: Time Magazine

And then, along came imatinib, which was one of the most heralded findings in cancer medicine. At the time, this was
Time magazine, this cover was replicated in dozens of magazines and this issue | think is in 2001. The early trials, as
you heard from Mr. Mann, were done ‘98 to ‘99. Larger trials in 2000.
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Bcr-Abl as a Therapeutic
Target for CML
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tyrosine tyrosine
kinase kinase

Slide 13: Bcr-Abl as a Therapeutic Target for CML

And what imatinib did, and imatinib was originally called STI571, it was a drug designed to stop signal transduction, but
a good friend said what it really did was stop transplant immediately, because indeed that’s what happened, because
it was so successful.

It blocks an enzymatic pocket in which phosphate is transferred from ATP to ADP. This is called a tyrosine kinase
enzyme. And by sticking this in there, it blocks the signal for white blood cells to grow. Here they grow uncontrolled,
this stops it.

The initial results quite frankly were staggering. And, those of us were accustomed to seeing the previous problems
we have in managing people with CML.
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Slide 14: The IRIS Trial

: Imatinib vs Interferon + AraC

After it was clear that it was an active drug, in order to get it approved for newly diagnosed patients, a number of
randomized trials were done. This was the first randomized trial. It was called the IRIS Trial and people received either
imatinib or what was considered to be the standard, but the standard was very poor therapy, and that was interferon
and AraC. And, this is overall patient survival.

The study, the randomization to the interferon, was stopped after about a year and a half. | was actually on the data
monitoring committee for this trial. And, it was stopped because the results were so inferior. And, the reason that
these patients did so well, which is the green curve, is because they were allowed to be switched to the imatinib.
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10-year OS and PFS
CML-Study IV, all patients
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Slide 15: 10-year OS and PFS CML-Study 1V, all patients

So at 10 years, this is about an 85% overall survival, a minority of these deaths were actually due to CML. The median
age of patients in this study was about 55. And, some people died of other illnesses.

Look at this curve compared to the one | had showed you before.

This was replicated in a number of studies. This was about 1500 patients treated with imatinib in Germany. And
importantly, when you compare this with the survival of age-matched control, it was approximately the same. So,
this disease, which was uniformly fatal without a transplant, with an inexorable death rate, is now not curable,
approximates normal survival in people who respond and almost everybody responds.
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Slide 16: OUTCOMES IN LESS DEVELOPED COUNTRIES

These results were actually duplicated in less developed countries. All the original trials were in the US and the
western world.
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JCO® Global Oncology

An American Society of Clinical Oncology Journal
Novel Humanitarian Aid Program: The Glivec International Patient
Assistance Program—Lessons Learned From Providing Access to
Breakthrough Targeted Oncology Treatmentin Low- and Middle-
Income Countries— P. Garcia-Hernandez et al 1:35, 2015
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Slide 17: JCO® Global Oncology

This was a study done, in the shaded areas, in countries with less developed health systems. This was an incredible
accomplishment led by Pat Garcia-Hernandez. It was called the MAX program, (www.themaxfoundation.org) and with

the help of Novartis, provided medications with CML in this part of the world.
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Slide 18: Overall survival (OS) CML patients receiving first line glivec

These are the survival curves of this study. They look remarkably like what | just showed you, an extraordinary change

in the course of the disease and all over the world.

19 of 60



Living with Chronic Myeloid Leukemia (CML) ‘ LEUKEMIA &

LYMPHOMA
September 22, 2021 Speaker: Charles A. Schiffer, MD SOCIETY

Imatinib (1999-2000):

and within a couple of years....
« Nilotinib
« Dasatinib

And a few years later...

 Bosutinib
 Ponatinib

Slide 19: Imatinib (1999-2000)

What happened next was, once the chemists got it partially right it was possible to tweak these molecules and within
just a couple of years 2 other drugs, nilotinib and dasatinib were developed for people who either the Gleevec did
not work sufficiently or who had side effects. And, a few years later bosutinib and ponatinib were developed and all
are on the market in the US. There are other TKls which have been approved in other parts of the world. This was the
chemical structure of the TKis.
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The Chemical Structure of TKlis

Slide 20: The Chemical Structure of TKis

Imatinib originally started at approximately $30,000 to $35,000 a year, but within a few years went up to $120,000 to
$130,000 per year. And, this in fact sort of set the baseline for all oral cancer drugs, any of which are approved now
start at $120,000, $130,000, $140,000 a year.
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Prepublished online April 25, 2013;
doi:10.1182/blood-2013-03-490003

Price of drugs for chronic myeloid leukemia (CML), reflection of the
unsustainable cancer drug prices: perspective of CML Experts

Experts in chronic myeloid leukemia

Slide 21: 2013 Editorial

This is something that obviously affects availability. It affects patients to an amazing extent. It affects patients on
Medicare to a huge extent. And, many of us found this intolerable. About 125 of us wrote this editorial in the biggest
hematology journal in the world. This was 2013. And it was a little bit of a diatribe or a complaint about the price of
drugs for CML, the perspective of CML experts. Despite this paper and God knows how many lectures many of us
gave on this subject, this is still an enormous problem. It’s currently being debated in Congress, and | would suggest
that patients participate as actively as possible in the lobbying to get drug prices down. | think the word obscenity is a
modest epithet for what is going on in drug pricing at the moment.
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+COMPLIANCE
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Slide 22: PERHAPS THE MOST CRITICAL COMPONENT OF CML CARE WITH TKils

So, how about some clinical stuff for patients? There are many aspects of management of patients with CML that you
have to be aware of. But perhaps the most critical component, and the one we address every time we see patients on
a 3-month visit, is compliance, compliance, compliance. Imatinib was heralded as the first targeted drug and | had a
very dear, smart friend who was a cancer pharmacologist, who reminded us that the first target of targeted therapy is
the mouth. If it doesn’t hit the mouth and it doesn’t hit the mouth consistently, it doesn’t work.
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Slide 23: ON TARGET

This young man, my grandson, is now 17 years old. He probably wouldn’t think it cute that I'm showing this slide.
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Slide 24: OFF TARGET

And neither would his brother. Often because of price and side effects, patients reduce their intake of the drug. They

skip doses and this is sort of an off-target effect if you will.

Now let’s talk a little science, is off-target. This TKI drug and the whole family don’t just affect what we want it to affect.
They don’t just affect the BCR-ABL, but they affect a whole host of other tyrosine kinases. And, some of the side
effects that people experience are a consequence of these off-target effects. You want to hit BCR-ABL and you do,

but unfortunately you hit some other things as well.
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Major Treatment Decisions

* Initial therapy
- imatinib

* Dose adjustment of TKis
because of intolerance

» Stopping treatment

Slide 25: Major Treatment Decisions

So, there’re major treatment decisions you have to make when you see people with CML. The first decision is
obviously what drug do you use because 3 drugs were approved in the United States at the moment. I'll talk a little
about dose adjustment and reduction of dose when it's necessary. And I'll talk a lot about the possibility of stopping
treatment, which | know many of you are interested in.
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Slide 26: Long-Term Outcomes in Patients with Chronic Myeloid Leukemia in Chronic Phase Receiving Frontline
Nilotinib vs Imatinib: ENESTnd 10-Year Analysis

I’'m going to show you the results of just one study, which is representative of essentially all randomized trials.
Randomized trials, half the people get one thing, half the people get the other.

And, this was a trial that compared treatment of newly diagnosed patients with either imatinib or nilotinib. It was
called, the ENESTNd trial.
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Figure 6. KM-Estimated Overall Survival?
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Slide 27: Figure 6. KM-Estimated Overall Survival®

And, this is the 10-year results. This is the 10-year survival. And, you can see that it is absolutely identical to all the

curves shown to you previously, there were 2 doses of nilotinib studied, standard dose of imatinib.
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INITIAL THERAPY -- IMATINIB

+ All randomized trials comparing imatinib with
second generation TKils (nilotinib, dasatinib,
bosutinib) have shown results similar to this with
faster responses but no survival advantage

+ ~30-40% of patients are switched from their original
TKI to alternatives because of real or perceived
inadequate response or toxicity

* Many patients are maintained long term using doses
lower than the original “standard” dose

« Treatment free remission (TFR) was not assessed in
any of the large trials
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Slide 28: INITIAL THERAPY -- IMATINIB

If you summarize all the randomized trials comparing imatinib with other TKils, nilotinib, dasatinib, and bosutinib, the
results are essentially identical to this. The second generation or newer TKls produce reductions in the BCR-ABL
faster and a little bit deeper, but as | just showed you, there’s no survival advantage and survival is excellent.

You have to remember that about a third of people are switched from their original drug to one of the alternatives
because of real, and | say sometimes perceived inadequate response, because doctors don’t always know when to
switch therapy or because of legitimate side effects.

It's also important to remember, that while people start on a certain dose, because of side effects, it's often necessary
to decrease the dose and when you do decrease the dose, it’s important to monitor very carefully to make sure that
the responses are sustained at the lower dose.

None of these trials studied treatment-free remission, that is whether you can take people off the drug and indeed
until recently, the standard approach was to keep people on the drug forever.
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Slide 29: KM-Estimated Time to First Cardiovascular Event

However, there were difficulties and differences in other aspects of the drug in this trial. The bottom line is

imatinib, the other lines are 2 doses of nilotinib. And what this shows is over time there is an increased incidence
of cardiovascular events, such as cardiovascular, heart attacks, strokes, or difficulty with circulation to peripheral

extremities. These are big deal events, occasionally fatal, fortunately usually not.

This with imatinib approximates what you might expect with an age-matched population, although we’re not certain of

that because there’s never been a randomized trial of imatinib compared to nothing.

So, obviously the decision about what TKI to use initially has to be predicated on both responses, and | showed you
that the survivals are similar with all of these drugs, as well as side effects.
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LONGER TERM FOLLOW-UP OF
SECOND GENERATION TKis

Dasatinib - late pleural effusions,
pulmonary hypertension; T/NK cells

Nilotinib — hyperglycemia, peripheral

arterial occlusive disease, other arterial
thromboses

Bosutinib — less information

Ponatinib - MAJOR arterial thrombotic
issues

Slide 30: LONGER TERM FOLLOW-UP OF SECOND GENERATION TKils

And, each of the available drugs have characteristic side effects. They all have overlapping side effects, sometimes
with nausea, diarrhea, which fortunately usually goes away, and fatigue. But, dasatinib is uniquely characterized by
pleural effusions, both early and occasionally late pleural effusions, fluid around the lung presenting with shortness of
breath and unusually with something called pulmonary hypertension, which is a very serious lung and heart problem.

Nilotinib can produce hyperglycemia, indeed it can induce diabetes in pre-diabetics. | told you and showed you the
data about the very appreciable incidence of vascular events.

Bosutinib is the newest, there’s less information about this, but it’s likely that there’s a mild increase in cardiovascular
events with this drug as well. And, remember these are off-target effects of the treatment. Remember grandson
number 2.

And ponatinib, which is by far the most potent of all of these drugs, has a very large, huge incidence actually, up to
about 35% to 40% of major arterial thrombotic events, and is now only used in circumstances where none of the other
drugs are effective.
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MONITORING RESPONSE WITH PCR

* Test blood rather than repeated bone
marrows

- Can detect a single abnormal transcript
among ~ 100,000 normal cells

* Initially every 3 months stretching to
every 6 months in long term responders

H

Slide 31: MONITORING RESPONSE WITH PCR

Now, as you all know, appropriate care requires serial monitoring: Is the drug working? Monitoring in the beginning is
easy. You just measure blood counts and the disappearance of the spleen. And, the blood counts normalize in about
98% of patients within a month. But, what you’re really trying to do is get rid of the Philadelphia chromosome and by
that, in the past you had to do repeat bone marrows in order to do cytogenetics because that needed dividing cells.
But fortunately, for at least the past decade, there’s been a test called PCR or polymerase chain reaction which can be
done in the blood so that patients do not need bone marrows. It’s very, very specific, can detect a single abnormal cell
amongst 100,000, and we recommend it initially every 3 months, stretching to every 6 in long-term responders, but
that varies from patient to patient.
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BCR-ABL transcript numbers expressed as
log reduction in responding CML patients
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Slide 32: BCR-ABL transcript numbers expressed as log reduction in responding CML patients

| think I'm going to skip this slide, but what it essentially reminds us of is that there are trillions of cells at the time

of diagnosis. If you get rid of 2 logs or 100-fold of those cells, you cannot detect the Philadelphia chromosome any
longer. But, you need 4 to 5 log reduction, that is 10,000 to 100,000 log reductions to become PCR-negative. But PCR-
negative does not mean that there are no CML cells. It means we can’t detect them with our current technology.
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Overall Survival (OS) by
BCR-ABL"* at 3 months £10% vs. >10%

BCR-ABL'S n 5Y-0S p-value
210% 501 95% )

<0.001

Hanfstein B, et al. Leukemia. 2012 Sep;26(9):2096-102.

Slide 33: Overall Survival (OS) by BCR-ABLIS at 3 months <10% vs. >10%

This is a slide that shows that early response probably matters. If you get your PCR to less than 10%, you do a lot
better than greater than 10%, and some guidelines recommend that you might want to consider changing therapy. You
have to understand however, what the variability of the PCR is.
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range 5 — 16% 31% of the results were <10%
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Slide 34: 1 sample tested 96 times over several months

This is a bunch of samples from the same patient in which the thing was repeated over several months, same lab, the
best lab in the world. Actually, same lab, same sample, look at the variability in results. If you're less than 10% you’re
supposed to do great. If you're higher you’re supposed to do more poorly.
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RT-qPCR results at low levels are inevitably more
variable than those at high levels
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Slide 35: RT-gPCR results at low levels are inevitably more variable than those at high levels

The same thing happens at the lower end of the spectrum, which is what we’re going to be talking about when we’re

talking about treatment-free remission. Duplicate samples are not necessarily exactly the same. Simply an issue of the
variability in the test.
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Can you rely on a single
assessment?

Technical issue:

Duplicate values are .98% and 1.2%,
which gets reported as 1%

For the > 1- 10% group:
Does 1.01 =9.997?
Is .99 different than 1.017?

Slide 36: Can you rely on a single assessment?

So, you can have something that’s greater than 10%, which could be 10.01 or it could be 20. And, those are very, very
different numbers. But the point being that you cannot rely on a single test.
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PCRITIS

Side effects
Confused physicians
Inappropriate dose increase
Inappropriate referral for transplantation
Inappropriate switch to new TKI
Patient anxiety

Slide 37: PCRITIS

| call this disease PCR-itis. It confuses physicians and I've seen physicians inappropriately increase doses based on

a single test, even inappropriately refer for transplant on a single test, or inappropriately switch to a different drug. It
makes patients appropriately incredibly anxious. And, the important point is that you cannot rely on a single test. If you
have a worrisome result or even an excellent result, it has to be repeated. CML is a marathon, it’s not a sprint, and you
rarely react to a single PCR value.
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"Not everything that counts can be
counted, and not everything that can be
counted, counts."

Albert Einstein

Slide 38: Albert Einstein

Albert Einstein said, “Not everything that counts can be counted, and not everything can be counted, counts”. You
have to know what you’re doing
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Treatment Free Remission (TFR)

Perspectives € blood

Moving treatment-free remission into mainstream clinical practice

in CML

Timothy P. Hughes and David M. Ross

Slide 39: Treatment Free Remission (TFR)

So, how about treatment-free remission? The standard had been to continue treatment forever. There were some
initially very bold clinical trials, now about 5 or 6 years old, which people had therapy stopped.
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POTENTIAL BENEFITS OF
STOPPING TKils

It's better not to take medications you don’t
need

Pregnancy
Reduction or elimination of TKI toxicities
— Low grade, chronic

— More severe side effects which haven’t
happened yet (particularly cardiovascular)

The allure of the concept of “cure”

COST

Slide 40: POTENTIAL BENEFITS OF STOPPING TKis

Why do you want to stop? It’s better not to take medications you don’t need. Younger people think about pregnancy,
the drugs are teratogenic and pregnancy is a no-no while you’re taking the drug. Many patients have low-grade,
chronic toxicities. Prominent perhaps with imatinib is fatigue and muscle cramps. It’s likely that continuation will result
in an increase in the incidence of more severe side effects, which I've already talked about. And of course, the issue
of cost.
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Life Expectancy of Patients with CML
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Slide 41: Life Expectancy of Patients with CML

The life expectancy of patients with CML has increased, as | showed you, to the point where it's almost normal in

responders.
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CML Prevalence in the US

Number of Cases
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By 2050 the prevalence of CML will plateau at 180,000
Current prevalence = 30,000 patients
Current annual cost of TKI's is = $100,000
Annual cost of drugs alone in the US: 30,000 x $100,000 = $3,000,000,000

Huang X et al. Cancer. 2012 June 15; 118(12): 3123-3127. COLLEGE

Slide 42: CML Prevalence in the US

So, the number of people alive with CML has dramatically increased, whereas unfortunately before, people died an
average of 3 years after diagnosis. People do not succumb any longer. And so, the complication to the healthcare
system of all these people being treated is obvious.
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EURO-SKI Study

Molecular recurrence-free survival (n=755)

Months MRFS (95% Cl)

6 months 61% (58% - 65%)
12 months 55% (51% - 58%)
18 months 52% (49% - 56%)
24 months 50% (47% - 54%)
36 months 47 % (43% -51%)
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Slide 43: EURO-SKI Study: Molecular recurrence-free survival (n=755)

There’ve been a large number of so-called stopping studies. This is not the first, but it is the largest. It was done

in Europe, 755 patients, and biologically it's absolutely fascinating. The happy part is here, that is about 50% of
people have not had their disease come back with 3 years of follow-up. Now, through up to 5 years of follow-up. But
unfortunately, about half of the people, and almost all of those relapses recur within the first 6 to 8 months and these
are people who have had multiple negative tests with PCR and yet it’s still there, you stop the drug and it comes back
immediately.
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Slide 44: Molecular Recurrence Free Survival

We don’t understand the biology of why it doesn’t come back and what this rapid relapse tells us is that the cells are
still there but effectively put to sleep by the imatinib, so you don’t know it clinically.
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TKI discontinuation is safe

RESTART

Female patient

42 yo at diagnosis
CP-CML

Low Sokal score
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Imatinib first line
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Slide 45: TKI discontinuation is safe

Same results in the study we did in the United States. We have to emphasize that this is very safe, this is a person who
was started very low transcripts, stopped, transcripts recurred, drug restarted, control of the disease very, very quickly.
And virtually everybody who restarts regains their previous level of response. It requires increased monitoring, but it is
very, very safe.
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Fluctuation of BCR-ABL detection
after discontinuation
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Among the 39 pts without confirmed molecular relapse,
5 exhibited a fluctuation in BCR-ABL transcript detection

Slide 46: Fluctuation of BCR-ABL detection after discontinuation

It's important for doctors and patients to know, this is someone who stopped, that you can have little blips in the PCR
that come and go and don’t necessarily require restarting unless they get to a certain level, which is up here, which is
100-fold higher than down here. So, you must be aware that this fluctuation can occur.
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SUMMARY OF RESULTS OF
“STOPPING” TRIALS

» ~ 50% success rate independent of TKI
* Low, but real, rate of late relapse

* Virtually all relapses can be treated to level of
original response

* “Withdrawal syndrome” in > 20% of patients

* If at first you don’t succeed, you usually don’t
succeed later
* Prognostic factors
= Depth of response
= Duration of treatment
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Slide 47: SUMMARY OF RESULTS OF “STOPPING” TRIALS

And, if | want to summarize all of these trials for you, the success rate is approximately 50%. There’s a very low but
real rate of late relapse. Essentially all relapses can be successfully treated. There’s something called the withdrawal
syndrome, which occurs in about 20% to 25% of patients. And this is sort of like a musculoskeletal ache sort of
syndrome. Usually, mild. You can treat it with ibuprofen. Usually, self-limited. But, sometimes a bit more severe. We
don’t know the mechanism. It’s probably related to you’re no longer inhibiting all of those other kinases. It’s possible
that if you have a trial of discontinuation and it doesn’t work, you can try it again, but that’s usually not successful.

There are some factors which predict whether it's going to be successful, but these are not absolute. People who've
had deeper responses and people who’ve had longer durations of treatment have lower relapse rates, but this is like

60/40, 70/30, rather than 90/10.
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HOW MANY PATIENTS WOULD
BENEFIT FROM STOPPING?

If MMR is sufficient

Cl of MMR at 5 years with imatinib is ~ 66%
If MR4.5 is necessary

Cl of MR4.5 is ~ 30-40%

Assume ~ 60% of patients relapse....

Therefore a maximum of ~ 15% of imatinib patients
will discontinue successfully, perhaps 5-10% more
with dasatinb or nilotinib treatment

And, they will have to have received TKils for a
number of years before stopping

Slide 48: HOW MANY PATIENTS WOULD BENEFIT FROM STOPPING?

I’m going to just summarize the bottom line of this slide to allow time for questioning.

If you take 100 people who walk in the door, the question is how many would successfully stop? You have to get a
very deep response, it has to be maintained, and we’ve just seen that approximately 50% of patients relapse after
they stop. If you just do this math, approximately 20 of those 100 patients who walk in the door will be able to stop
successfully. It might be a little bit higher, although this has never been proven in a clinical trial, if you start with second
generation, the more potent TKils, but remember the survival is the same with these drugs and they have more
profound long-term side effects, so almost all of us recommend imatinib as the initial therapy.
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Necessary Ingredients to Safely
Allow TKI Discontinuation

Attempt to discontinue only in patients with
deep (at least MR4) and long-lasting (>
2 years) molecular responses

Strictly monitor and rapidly resume
treatment if MMR is lost

PCR performed in a laboratory able to score
deep molecular responses

Proper interpretation of results by treating
physicians

Slide 49: Necessary Ingredients to Safely Allow TKI Discontinuation

Who can you consider stopping? People with deep responses that have been long-lasting, at least 2 years. You
have to have a good laboratory. You have to have a doctor who understands the results of the PCR test. And it
means, of course, that you have to have been on the drug for quite some time before considering stopping, and as a
consequence, you need a physician who'’s well-versed in how to deal with the side effects of these drugs.
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WILL THERE BE LATE RELAPSES?

* The mechanism of sustained response is not
known - immune mediated??

* Occasional late relapses have been seen and are
likely under-reported

 Hiroshima/Nagasaki — CML incidence peaked ~ 10
years after the bombings in survivors and
continued to rise slowly

* My approach is to continue to monitor long term,
~ every 6 months
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Slide 50: WILL THERE BE LATE RELAPSES?

Will there be late relapses? You don’t know why people haven’t relapsed actually. Some of us think this might be
related to immune suppression, that cancer is a failure of the immune system. If you get a cancer it’'s because your
immune system has not recognized that it’s foreign and controlled it. And, some of us wonder whether the fact that
we’re having long remissions is related to the fact that the immune system’s taking control again. A hypothesis, no
data.

There are occasionally relapses. It could be that we’ve pushed people to very low levels and that if you follow them
for a long period of time, late relapses will happen. The only data that addresses this is that there was an increased
incidence of CML after the atomic bombs in Hiroshima and Nagasaki. And, there was the development of CML, about
10 years after the bombings in survivors which continued to rise slowly. So, it's possible that in people in whom we’ve
stopped the drug, the disease is still there hibernating and will recur late with long-term follow-up of a decade or 2,
but we don’t know. And as a consequence, almost everyone recommends continuing to do PCR monitoring long term
every 6 to 8 months.
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Slide 51: Last Slide

This is my last slide. My colleagues in solid tumors who treat solid tumors, which are much more aggressive, much
more difficult to treat, tell me that this is what treating CML is like. It’s easy, it’s a pill, it's very well tolerated, and it’s like
sinking a putt in a hole this big. And, | used to try to argue this point, but instead what | said to myself is it’s pretty darn
cool, particularly on World CML Day, that this is the situation and we should be very pleased and proud about what’s
been accomplished and what’s going to continue in the future.

So, | think | will stop here and take questions. Thanks for your attention.
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* Ask a question by phone:
— Press star (*) then the number 1 on your keypad.

* Ask a question by web:
— Click “Ask a question”
— Type your question
— Click “Submit”
Due to time constraints, we can only take one question per

person. Once you have asked your question, the operator
will transfer you back into the audience line.
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Ms. Figueroa-Rivera:
Thank you so much, Dr. Schiffer. It is now time for the question-and-answer portion of our program.

And, we’ll take the first question from our web audience. Doctor, Mary asks, what effects do TKls have on the Gl
system and are there non-medication ways to relieve the Gl discomfort?

Dr. Schiffer:

Unfortunately, the biggest Gl problem that people encounter is nausea first, and it’s very important with imatinib that
you take the drug with food. When the drug was originally prescribed in the early 2000s, in fact, it was recommended
you take it on an empty stomach and there was a lot of nausea and vomiting. If you take it with food that generally
goes away and is eliminated as a problem and very few people have to take antiemetics.

The other problem is diarrhea. With all of them actually. How do you address that? Many patients will discover that
it's exacerbated by combinations with certain foods. And, a really important one is that a lot of us who are older are
lactase deficient. We may not know it but when you combine 2 things, imatinib and milk, that gives you diarrhea,

2 plus 2 can equal 4. So, it’s very important to review whether this is a problem because lactase deficiency is very
common.

There are people in whom the diarrhea persists, and anti-diarrheal agents are almost always helpful.

Very occasionally you consider dose reduction in this circumstance.

Ms. Figueroa-Rivera:
Thank you. And, we’ll take the next question from our telephone audience, please.
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Operator:
Certainly. Suzanne from New York, go ahead.

Suzanne:
Yes Doctor, | was just wondering, with stopping the med that you happen to be on, what are the people that are 70s,
80s, how would you recommend that and how many have been taken off, if you know of any?

Dr. Schiffer:

Stopping is not an age thing. Simply having very, very low transcript levels for a certain period of time, the results are
not better in younger people compared to older people. And, | think it's important to talk about stopping in all patients
who seem to qualify. We're all following people who have extremely low and undetectable levels of transcripts. And,
it's a safe maneuver. Requires a bit more monitoring the first year, but that’s just blood draws. And, it's something that’s
almost mandatory that we should talk to all of the patients who seem to qualify.

Ms. Figueroa-Rivera:
Thank you. And, our next question Doctor comes from Jean Marie who is asking if the term remission is used in CML
since it’s a chronic disease and her doctor usually utilizes the term undetected?

Dr. Schiffer:

Well, | showed you in the slide, undetected there are still CML cells there and we know that from the stopping trials,
right? Because these people have been undetected for years, you stop it and within the first few months it comes
back. | don’t know if the word remission means remission, we use it in cancer to describe people who are really doing
well and the most important thing about doing well is feeling well and not dying prematurely. And, if you achieve a
certain depth of response, that’s why we monitor with the PCR, you have the opportunity for a near normal life span,
and that’s true if you have some small number of transcripts detectable, or if they’re not detectable, so the word
remission doesn’t mean much. What you want, or at least to me, what you want to do is have low levels that are
sustained. And, you’re going to do very, very well.

Ms. Figueroa-Rivera:
Yes, thank you Doctor. And, we’ll take the next question from the telephone audience, please.

Operator:
Thank you. The next question comes from Chethan from Texas, go ahead.

Cheaton:

Doctor, | am sorry if this was already covered, but | was detected with CML back home in India, like 8 years or so, |
would like to see what the advancements that has come in the past. Currently, I'm taking the generic form of Gleevec.
But, I'm just trying to see when, in a futuristic thing, what are the things that | need to be prepared for. | know there are
cases where patients reappear with CML. Could you please comment anything, like are there any good hygiene or
anything that have to keep in mind?

Dr. Schiffer:

That’s a pretty open-ended question, a little difficult to answer. One important thing about continuing to do well is to
continue the medication as prescribed, unless, you're a candidate for a trial of discontinuation. It’s a little difficult to be
more specific than that.

You did mention the word generic however and | forgot to include that in my lecture. As far as we know, there have
been large numbers of studies done all over the world and | know sometimes patients get anxious because their
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insurers switch from one generic to another because it’s a couple of cents cheaper. All of the studies to-date have
shown that the generics work and that they seem to work in the same fashion as the originator, Gleevec compound.
And, that’s very important for you all to know because almost everybody is taking generic imatinib now. And, there’re
going to be generics for the others coming in the next couple of years.

Ms. Figueroa-Rivera:

That’s good to know, that was one of our next questions Doctor. And, there are also younger folks like the caller on
that were diagnosed rather early, is there a consideration for younger folks that are diagnosed with CML? | know that
we do have a couple of folks on the line that are asking about fertility.

Dr. Schiffer:

As | said, unfortunately all of these drugs are teratogenic for women. So, it’s an absolute no-no to be pregnant while
taking these drugs and should someone get pregnant, they have to tell their doctor immediately and that’s another
hour’s lecture about what to do then.

There does not appear to be an issue with males taking the drug, so there’s no prescription with respect to pregnancy
of the wives of male patients.

But, there are a lot of younger women who are diagnosed with CML for whom future pregnancy is desirable, it’s a big
deal. These are certainly people who should be monitored carefully with respect to whether they’re suitable for a trial
of discontinuation.

The major subtlety which should be discussed with young women at the time of diagnosis, is which TKI? The survival
is exactly the same. | showed you that half a dozen times. The issue though is that the responses are faster and a bit
deeper, that is about 10% of more people will have a deeper response with the second generation TKIis. So without
data, that is, no prospective trials, it certainly is a reasonable discussion with a young woman to say we could use
second generation TKI, there’s no effect on survival, it is possible that you will have perhaps a 10% increase in your
ability to get to the point where a trial of discontinuation can be done. You have to balance that though by a different
pattern of toxicity with those drugs.

So that’s an important, sometimes difficult, conversation but that’s the one circumstance in which even those of us
who are major fans of imatinib have discussions about using the other drugs up front. It’'s not a sure thing, the relapse
rate is still 50%, no matter what TKIl you started with, but it’s possible that a slightly higher percentage of people will
get to the point where a trial of discontinuation would be appropriate.

There’re a lot of other subtleties around this question, but that’s sort of the overall thought.

Ms. Figueroa-Rivera:
Thank you, Doctor. And, the last question today, Lauri’s asking, Does having CML make a patient have any unique
factors or outcomes with COVID and are CML patients in chronic phase considered immunocompromised?

Dr. Schiffer:

Important question. No, fortunately. People with CML who are on TKls do not appear to be immunocompromised in
that they essentially never is, nothing’s never, but not more than the normal population get unusual infections that you
would associate with immunocompromised people. So, we do not consider such people immunocompromised. They
would respond well to the vaccine and like every other person in the country and world, we recommend that they do
be vaccinated.
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There has been an international registry of what has happened to people with CML with respect to COVID, that is,

is the incidence different and is the clinical course different. There are many problems with surveys of this type, but
the general conclusion is that COVID is the same in terms of susceptibility and severity in CML patients compared to
everybody else. Older is not as good as with everything. But, there are no differences. The COVID rules that are being
provided for the general population should be the same for CML patients.

Ms. Figueroa-Rivera:
Thank you Doctor for addressing this.

And, | wanted to thank you, but Patricia, one of our participants today, | wanted to read her last comment, which says it
better than | would. Patricia says thank you Dr. Schiffer and your colleagues for your caring and persistence. | cry from
gratitude each time | hear how the drugs were developed. I'm so grateful.

Thank you, Patricia for your comment and I’'m sure that we are all grateful, especially on World CML Day to see all of
the advances that we have had for CML. And, we thank Dr. Schiffer for his involvement in those advances.

Dr. Schiffer:
Well, thank you. It’s been a privilege for me to do this for you.
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HOW TO CONTACTUS:

800.955.4572

‘ LEUKEMIA &
LYMPHOMA
SOCIETY*

Personalized
Nutrition
Consultations

Talk to a registered dietitian abaut nutrition
{  and eance:

To contact an Information Specialist about disease, freatment
and support information, resources and clinical frials:

(’ Call: (800) 955-4572
Monday to Friday, 9am to 9pm ET

. Chat live online: www.LLS.org/informationSpecialists
Monday to Friday, 10am to 7pm. ET

NUTRITION CONSULTATIONS
Our registered dietitian has expertise in
oncology nutrition and provides free one-
on-one consultations by phone or email.

Email: infocenter@LLS.org
= All email messages are answered within one business day.

www.LLS.org/Consult

CLINICAL TRIAL SUPPORTCENTER
Work one-on-one with an LLS Clinical Trial
Nurse Navigator who will help you find
clinical trials and personally assist you
throughout the entire clinical-trial process.

www.LLS.org/Navigation
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Thank you. And, if we weren’t able to get to your question today or you want more information, you may speak to an
LLS Information Specialist at 1-800-955-4572 from 9 AM to 9 PM Eastern Time or e-mail us at LLS.org/ContactUs.
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LEUKEMIA &
[ Yiaoy ONLINE CHATS Online Chats
Online Chats are free, live sessions, moderated by
oncology social workers. To register for one of the
chats below, or for more information, please visit
www.LLS. org/Chat

Education Videos

View our free education videos on disease, treatment,
and survivorship. To view all patient videos, please visit
www.LLS.org/[EducationVideos

- e o e — :
'\a Patient Podcast
x Patient Doctor Ferspecﬁve& = The Bloodline with LLS is here to remind you that after a

ﬁﬂ]llﬂll‘ealdrq Researchin CML diagnosis comes hope. To listen to an episode, please visit
www.TheBloodline.org
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And, as a reminder you can download and print the slides, as well as listen to today’s program from our website at
LLS.org/Programs.
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The Leukemia & Lymphoma Society (LLS) offers the
‘ EEUKEMIA & following financial assistance programs to help
socErY individuals with blood cancer: www.LLS.org/Finances
Help With Finances

The Leukemia & Lymphoma Society (LLS) offers
financial assistance” to help individuals with
blood cances,

To order free materials:
www.LLS.org/Booklets
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Again, we acknowledge and thank Abrale, Bristol-Myers Squibb, and Novartis for support of this program.
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Again, thank you all for joining us on this World CML Day. Goodbye and we wish you well.
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