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[Editor’s note: Dr. Landgren’s video transcript has been edited to improve readability]

Hello, welcome to
Managing Myeloma.
| am Ola Landgren. |
am the Chief of the
Myeloma Service at
Memorial Sloan
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Ola Landgren, MD, PhD
achieving response

Professor of Medicine

Chief Attending Physician deeper than
Myeloma Service complete response

Memorial Sloan Kettering Cancer Center (CR) and stringent

New York, New York complete response
(sCR) important? |
will address this as

four topics; the first one is clonal diversity and selection, and clinical impact on minimal residual disease

detection.

Multiple myeloma
has been found to
be massively
genetically
heterogeneous
only at diagnosis.

Myeloma Massively Heterogenous at
Diagnosis; Limited Set of Genes Mutated
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Although there are
many genes that have
been recognized that
may be mutated in
multiple myeloma, we
also know that there
are a limited number
of genes that are the
more frequently
mutated ones.

Kortuem KM, et al. Blo

Top Mutated Genes

KRAS

NRAS |

DIS3 |
TRAF3

BRAF

TP53 |

FAM46C |

CYLD |
CCND1 [
STAT
IRF4

0% 5% 10%

od Cancer J. 2016;6:397.

15% 20% 25%

Clonal Diversity of Mutational Spectrum

50% of the mutations
L

<25% VR

c
7]
3
o
V]
£~
w
T
1]
7]
-
-
c
]
o
>

|
]
[]
T
1
I
]
]
1

23%
|

Kortuem KM, et al. Blood Cancer J. 2016;6:397.

|
! <10% VR

}‘ | WMWMMWWMWMNMHMMM:

©2016 MediCom Worldwide, Inc.

Beyond having
mutations, if you look
across the tumor cells
that you can capture in
a single myeloma
patient, the diversity of
the mutational
spectrum will vary
across the cells in that
patient. Around 50% of
the mutations that you
can find in a patient are
actually only present in
a quarter of that
patient’s tumor cells.
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Currently, we still

Every Patient Has Several Parallel use diagnostic
) ) criteria based on
Myelomas Already at Diagnosis the microscope,

but if you are going
to apply more
sophisticated
technologies based
on what I've just
showed you, you’ll
be able to see that
each and every
patient has many
subclones. Some

Many sub-clones in every
myeloma patient at diagnosis

Fraction of Patients (%)

>10% light-chain
restricted plasma cells

0 1 2 3 4 56 7 8 9 10 papers indicate
Minimum Number of Sub-clonal Populations that there could be
: . up to 10, or more,
Sub-clones respond differently to given drugs myeloma
Lohr JG, et al. Cancer Cell. 2014;25(1):91-101. subclones at the

same time in the
same patient. On
a clinical note, it is important to keep this in mind, because we know that different subclones seem to
respond differently to different drugs.

If you follow a patient

over time, and you use Clonal Tides in Single t(4:14)
these more sophisticated . i -
- High-risk Patients

molecular tools to follow
the disease, you will be
able to capture evidence
of clonal tides. In other
words, if you see
relapses over time, you
will see the increase and
decrease of the
subclones, as they come
and go as you treat the
patient.

Diagnosis Relapse 1 Relapse 2 Relapse 3

Keats 1], et al. Blood. 2012;120(5):1067-1076.
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To further
illustrate the issue
of clonal tides,
let’s look at this
image. This comes
from work by

Clonal Tides in Single t(4:14)
High-risk Patients

B
Johnathan Keats oz e

Relapse 1

and colleagues in s
Arizona. Inthe
very beginning, on

Il Clone 1.

the left, you see . il
. Diagnosis
that the patient g = dere )
has a dominant « 5 unique clones at diagnosis —
clone illustrated in * Variable chemotherapy response
* Minor drug resistant clone lethal

red, but there are phih
subclones

illustrated in Plsma Celllewkemia ¥, L
orange, green, \ -
and gray. And you

may be able to Keats 1], et al. Blood. 2012;120(5):1067-1076.

see thereis a
small little blue
sliver of disease. Each of these colors represents a sub-clone of multiple myeloma cells that together
make up the total tumor burden. After diagnosis, the patient is treated, in this case, with
lenalidomide/dexamethasone. Unfortunately, the patient has a recurrence later, and again, as you can
see, the red proportion of the tumor burden is the major clone that comes back at the relapse, and
orange is the second largest. Again, the patient is treated with lenalidomide/dexamethasone. The next
time the disease comes back, on a clinical note, the genetic distribution shows that this time the green
subclone is the dominant one, the red one is now the second largest, and the orange is the third largest.
And, as you see the disease coming and going when the patient is being exposed to different types of
therapy, in the very end, unfortunately, the patient develops plasma cell leukemia and passes away.
You can see that, at this point, almost the entire circle is now blue. In the beginning, there was only a
very small proportion of the blue subclone, but this is the one that comes and goes throughout the
course of the disease. Because the patient was given different therapies that did not deliver a cure, this
caused clonal selection, and unfortunately, the most aggressive clone is the one that develops into
plasma cell leukemia and leads to the patients’ passing away.
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Myeloma

The clinical
implications
and treatment
responses of
MRD are
included in
the
International
Myeloma
Working
Group’s
guidelines for
response re-
evaluation.
As you
probably
know,
complete
response is
based on the
negative
immunofixati

on of the serum and the urine, as well as on the disappearance of any soft tissue plasma cystoma and on

Presented by Ola Landgren, MD, PhD

Defining Responses to Treatment in
Multiple Myeloma

* Complete Response (CR):
— Negative immunofixation of serum and urine
— Disappearance of any soft tissue plasmacytomas, and
— <5% plasma cells in bone marrow

In patients for whom only measurable disease is by serum FLC level, normal FLC ratio of
0.26 to 1.65 in addition to CR criteria is required; two consecutive assessments are needed
* Stringent Complete Response (sCR)
— CR as defined, plus
— Normal FLC ratio, and
— Absence of clonal plasma cells by immunohistochemistry or two- to four-
color flow cytometry
Two consecutive assessments of laboratory parameters are needed
* Minimal Residual Disease (MRD): small number of clonal plasma cells
remaining in the bone marrow following treatment

Palumbo A, et al. J Clin Oncol. 2014;32:587-600.

a bone marrow biopsy showing less than 5% plasma cells in the bone marrow. Beyond complete
response (CR), we use the terminology stringent complete response (sCR) but sCR is the same as

complete response, as well as a normalization of the free-light chain ratio. The minimal residual disease,

or MRD, criteria in the current guidelines imply that you can use flow cytometry or molecular
technologies to rule out MRD. The International Myeloma Working Group is currently working on
developing new defined response criteria for minimal residual disease; we anticipate that the new
criteria will be published in 2016.
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To illustrate
the importance

Comparing Response Data Across of using

Clinical Studies different drugs
in the setting

of MRD, I've
StUdy A developed two
hypothetical
scenarios. In
scenario A, we
treat

10 patients
with drug A,
and as we can
see, all 10
achieve partial
response, or
PR, and they
have a 50%
reduction of
the M spike.
We could
conclude that there is a 100% overall response rate, because they all achieved PR or better. You can
also see that five of these patients passed the complete response, or CR, line so we can conclude in this
scenario that drug A delivers a 50% complete response rate. Among the five complete responders, 80%
or four are MRD 10,

100% ORR (PR or better)

80% of CR patients are MRD 103 neg

Depth of Response to Treatment

In the second

scenario, patients Comparing Response Data Across

are treated with 4 .
drug B. All 10 Clinical Studies
patients again
achieved PR, so
this drug also
delivers 100% 100% of CR patients are MRD 10> neg
overall response 67% of CR patients are MRD 10° neg
rate. If you look
for patients that
have better than
PR, you see that
6/10 actually
achieved CR as
well as MRD 107.
They are all 107
negative, and
four out of the
six, or 67%, were
10° negative.

100% ORR (PR or better) Study B

MRD 10°

MRD 103
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Now, we’re not
supposed to
compare studies
like this side-by-
side, because
that could be

StUdy A biased across

Similar, But Also Very Different!

] the studies.
100% ORR (PR or better) Comparison et 1 vou i
100% ORR (PR or better) put these two

80% of CR pts are MRD 10 neg studies side-by-

side, just as a
comparison, one
way of thinking

80% vs. 100% of CR pts are

Study B “MRD neg”

100% ORR (PR or better) about it is that
the two studies
100% of CR pts are MRD 10° neg are very similar:

as you can see
on the right,
both studies
deliver a 100%
overall response
rate, and when it comes to complete response, one is 50% and the other one is 60%. You could argue
those response rates are very similar, and if you can just use the term MRD negativity in a loose way,
you could say that one of them delivered some type of MRD negativity in 80% while the other one was
100% among the CR patients. However, as | just illustrated, you saw how the depth of response really
differed in study B, with drug B much better in terms of delivering a deep response. So, | would like to
caution you that when you use MRD, you have to be very specific and say how MRD was achieved. If

67% of CR pts are MRD 10° neg

you look across
the board at the

newer therapies More and More Patients Obtain a
fhat have been Deep Clinical Response After Therapy

developed, we
now have many
therapies that
can deliver 100%
overall response
rate.

O =VGPR
0 OR

If you look at the
detail of the
depth of
response, we
now have newer
therapies that are

reaching almost
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Mailankody S, et al. Nat Rev Clin Oncol. 2015;12(5):286-295.
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response). The best studies without transplant that we have seen so far deliver more than 60%
complete response rates, and some studies have indicated that, if you add transplant, response rates
could go even higher. The new monoclonal antibodies may also help in facilitating response rates closer
to 100% CR.

Recently, Nature
MRD Status Predicts P ion-f ren e
atus Predicts Progression-free oublished a
Survival and Overall Survival review paper
looking at all of
the studies that
Table 4 | Selected studies of MRD testing in patients with multiple myeloma h ave bee n
Study Treatment arms Test method ~ Outcomes (MRD-negative versus MRD-positive) b| h d
Paiva et al. 6 alternating cycles of VBMCP  4<olour flow Median PFS 71 months vs 37 months (P<0.001) p upblishe
{2008)7 and VBAD, followed by cytometry Median OS not reached vs 89 months (P=0.02) H
HDT-ASCT (n=577) comparing the
Paiva et al. 6 cycles of VMP or VTP A-colour flow Median PFS not reached vs 35 months (P=0.02) re | ationsh | p
(2011 (n=102) cytometry Median 0S not significantly different
Korthals et al. ldarubicin or dexamethasone  ASO-PCR Median EFS 35 months vs 20 months (P=0.001) between M RD
(20128 plus HDT-ASCT (n=53) Median 0S 70 months vs 45 months (P=0.04) status a nd
Rawstron CVAD or CTD plus HDT-ASCT  6-colour flow Median PFS 28.6 menths vs 15.5 months (P<0.001) .
etal. (2013F (n=378) cytometry Median 0S 80.6 months vs 59 months (P=0.018) progression free
Puig et al. VBMCP or VBAD induction ASO-PCR VBMCP or VBAD induction therapy plus HDT-ASCT: median PFS an d overa ”
(20147 therapy plus HDT-ASCT or 54 months vs 27 months (P=0.001); OS not significantly different
6 cycles of VMP or VTP 6 cycles of VMP or VTP: median PFS not reached versus . I
(n=170) 31 months (P=0.029); 0S not significantly different survival.
Martinez- VBMCP or VBAD induction Next- Median time to progression 80 months vs 31 months (P<0.0001) Im porta ntly ,in
Lopez et al. therapy plus HDT-ASCT or 6 generation VD) Median OS not reached versus 81 months (P=0.02) .
(2014)* cycles of VMP or VTP (n=133) sequencing th|s paper, every
A ASOPCR, R; CTD, ar CVAD, ; i
and dexamethasone; EFS, eventfree survival; HDT-ASCT, high and steneel MRD, minimal residual disease; StUdy that has
08, overall survival; PFS, progression-ree survival; VBAD, i il VBMCR vi
VoI, vioning VA, ephalan and Vs, versug; VIR ide and been used to
Mailankody S, et al. Nat Rev Clin Oncol. 2015;12(5):286-295. dete rmine MRD
status,

independent of
method, shows that MRD is highly correlated with both progression free and overall survival.

Here is a slide from
the Spanish study
group, and they have . .
done a significant Depth of MRD ImpaCtS Clinical Outcome
amount of work
using flow cytometry ' ke MRD- (<10°%) n = 30
to determine MRD. :

sk MRD+ (10° to 10%) n = 37
This study looked at { )

patients who were * == MRD+ (>10%) n = 43
MRD 10° negative, 5

or, in other words, % 6

who came in under a E ———

cutoff of 1 in 100 2 4

cells. As you can see =

in the blue curve, aan 42 ma.

these patients median 27 mo.

remained negative, .

and they had the 100

best progression-free
survival. The red line

Martinez-Lopez J, et al. Blood. 2014;123(20):3073-3079.
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represents patients who were positive, from 10 to 107, ranging between 1 in 1,000 and 1 in 100,000;
and then you can see in the black curve, patients who were more than 10 MRD positive, beyond 1 to
1,000 positive. So, clearly, MRD is not black and white; it is a continuous variable.

Similarly, this data
is from the British

MRC Myeloma IX Study: Significantly group, in Leeds in

Longer OS for Each Log MRD Level fi]ﬁé’ ,\K,;y'e”.cf:ir,x

study, they
showed that, for

MRD Level Median PFS, y Median OS, y each improved

10 3.1 Not reached level of MRD

103 5 5 6.8 flete_cztlon_;‘rom 10
2 , 10,107, and

10 1.9 5.9 10, there is

101 1.7 4 longer

MRD assessed by 6-color flow cytometry progressmn-free

survival and

overall survival.
Based on this data,
they claim that, for
each improved log
of MRD detection,
you gain a 1-year

~1 year median OS benefit per MRD level

Rawstron AC, et al. Blood. 2015;125(12):1932-1935.

median overall
survival benefit; this means that, if you go from 1 in 1,000 to 1 in 10,000 negative without degree of
sensitivity, you gain a year or from 10,000 to 100,000, etc.

We've used

technologies in our PFS in Newly Diagnosed Myeloma
sudies, Weve o Patients Treated with CRd (N=45)

flow cytometry that
can deliver 10°, or 1 in
100,000, and we’ve
also used next
generation sequencing
where we’ve
sequenced for VDJ.

This has the highest iR T

sensitivity and higher R,

reproducibility, and T —

here we show that, if A T ; MRD 10-¢ by
you distinguish E ir‘i‘f‘ifsl‘i‘ff‘ff”f“"“i'l_

patients as negative or . VDIJ sequencing
positive for E

progression-free
survival with these
two technologies, you

gative by MFC (n=33)
R

MRD 10° by
flow cytometry

$88388

1
| MRD positive by MFC (n = 10)
od--1

Progression-Free, %
558

] 18 2t
Time From On-Study Date, mo

Korde N, et al. JAMA Oncol. 2015;1(6):746-754.
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see how they separate. As you can see on the top, in the patient group that is negative 10°, there is
unfortunately evidence of progression. When you use VDJ sequencing in the same patient, that patient
would move to the positive curve on the lower part of the slide. It is simply a matter of sensitivity.

MRD Is Not Arbitrary, it Is Continuous

asurab
T« [VE]
ease

If | haven’t
convinced you
vet, I'll say it
again: MRD is not
arbitrary, it's a
continuous
marker. We
don’t know if 107
or 10 or higher
is what we need
to achieve in
order to reach a
cure. So, for
right now,
although MRD
stands for
minimal residual
disease, | think
we, as clinicians,
need to
remember that

we’re talking about measurable residual disease. | don’t say that in order to try to change the acronym,
but | just want you to keep that concept in mind.

Now, | am going
to talk about
incorporating
MRD testing into
clinical practice.
There are several
different
technologies that
are available for
MRD testing. |
have already
outlined flow
cytometry and
VDJ sequencing.
This data is from
the 2015 Nature
Reviews paper by
Dr. Mailankody.
The four
platforms that

Cell-based versus Molecular Ass

Table 1 | Techniques for assessment of MRD in patient*with multiple myeloma

ays

ASO-PCR J V0J sequencing
1

Parameter Exome or genome

sequencing

Flow cytometry

Universal assay Yes

Sensitivity* 1in10°

No (patient-specific primers) | Yes

1 10108 Unknown

Sample source Bone marrow aspirate Bone marrow aspirate

i or peripheral blood

I

Il

L

|

1

|

1
Bone marrow aspi :al%
or peripheral blood i
|

I

Can be overcome by
using peripheral blo

I Can be overcome by
| using peripheral blood

I Limited detection

Sampling error Likely

Clonal evolution Not detected

Turnaround time Days i 1 week Days to weeks
Interobserver variation Likely Unknown

Clinical benefit associated Improvements in PFS and 0S 1 Improvements in PFS Unknown
with MRD-negative status I and 0s 1 (]

| Unknown

i
|
1
I
|
I
|
Sample quality assessment  No | Ne I No
I
|
1
1
1
1
|

of

Detectable 1
|

I

I

I

Yes
1in 10* to 10%

Bone marrow
aspirate

Yes

Likely

Not detected
Hours
Substantial

Improvements
in PFS and 0S

*Expressed as the minimum cell sample size required for detection of onéfclonal cell. *The sensitivity of ng-oalwr or 10colour flow cftometry (1 in 10%)
Is higher than four-colour or six-colour flow cytometry (1 in 10*). Abbreviatifins: ASO, allele-specific nl\gmn.laouda; MRD, minimal residul§l disease; 0S, overall

Sensitive, low interobserver variation
Less available (at this time)

Mailankody S, et al. Nat Rev Clin Oncol. 2015;12(5):286-295.

Commonly available
Interobserver variation

©2016 MediCom Worldwide, Inc.
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have been used around the world are listed here from left to right: ASO PCR, VDJ sequencing, exome or
genome sequencing, or flow cytometry. | think it is fair to say that the VDJ sequencing and flow
cytometry are the two leading platforms. ASO PCR is very tedious and has multiple limitations. As a
result, | do not believe ASO PCR will be a significant method of testing for MRD in the future. Exome or
genome sequencing has some future potential value in testing, but much more work needs to be done
for this type of testing to be commonly used. The strength of VDJ sequencing is that it is more sensitive,
and it has very low interobserver variation. The current weakness with VDJ sequencing is that it is not
widely available. | do think that new platforms will begin to be available in the coming 12 months, and |
think this will probably have a significant impact on the field. The major strength of flow cytometry is
that it is commonly available. The downside is that there is significant interobserver variation and
antibodies and gating strategy both vary between different hospitals. So, for the moment, | think flow
cytometry is the leading platform, but | do foresee that VDJ sequencing has a high likelihood of
becoming the standard in the future.

I would like to
emphasize that,

Flow Cytometry-based MRD Testing in " :
Myeloma: A Survey in the US samples for VD)

sequencing or for
flow cytometry,
we need to think

Which bone marrow aspirate is submitted for

flow cytometry? about the sample
All labs (n=26) “MRD” labs (n=11) ftself. When we
talk about
st: 5 institutions 3 institutions sensitivity, the
2nd: 4 institutions 2 institutions Sam.ple 1S
o obviously one
3rd: 3 institutions 3 institutions important aspect,

but there is a very
practical aspect
that is perhaps
even more

important than
Flanders A, et al. Blood. 2013;122(6):1088-1089. sensitivity; itis

Don’t know: 14 institutions 3 institutions

the quality of the
sample. We did a survey several years ago in which we asked 30 leading myeloma centers in the United
States if they conducted MRD testing for myeloma. As we can see on the right, 11 of those 30 centers
answered yes. What was surprising, however, is how the 11 institutions responded when we asked
them which specific bone marrow aspirate is submitted for flow cytometry: the first, the second, or the
third pool, or if they didn’t know. As you can see, only 3 institutions used the first pool from the
aspirate.

©2016 MediCom Worldwide, Inc. Page 11
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Why is this
- - - - i ?
Hemodilution in Relation to Order of mportant? Well,
we know that as
Bone Marrow Aspirate you keep on going
in more pools, you
will have more
B Socond Pull blood coming into
B First Pull the syringe, and
hemodilution
P value = .0001 becomes a major
(Chi-square, two-sided) problem. Thisis a

study showing that
the first pool has
much less
hemodilution
compared to the
second pool, and

Number of Samples

Minimal Moderate Significant
e that subsequent
Hemodilution
pools have
Manasanch EE, et al. Leuk lymphoma. 2014;55(8):1707-1714. moderate-to-
significant

hemodilution impact.

So, we need to send
samples from the )
first pool. This is Bone Marrow Aspirates and MRD
very, very important
Tyou want to have « Sample quality of bone marrow aspirate is a
an accurate readout y :

from your major problem worldwide

laboratory.

* Send sample from first pull to the lab for
MRD testing

©2016 MediCom Worldwide, Inc. Page 12
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| would like to give
you my perspective
on future directions
in MRD testing in Future Directions: Maintained MRD
multiple myeloma.
| think, in the

fUture' s Wi” have thrapy with X ars -
an increased focus therapy with X drugs

on maintained MRD
negativity. | believe
that we will use
modern

combination M RD 10'6

therapy that will be

more than three * Ensure maintained MRD 10 negativity

drugs. This could * Dissect mechanisms of MRD positivity, develop targets
be our current 3-

drug combinations,
with a biologic drug
added. We will
reach very deep

* Develop strategies when MRD 10° negativity = positivity

responses, and |

think using MRD 10 will be very reasonable to use as the benchmark. We already have data showing
that this level of MRD is associated with both improved progression-free and overall survival across the
studies that have used this tool. As a result, this is where | would set the bar.

I’'ve highlighted another box in orange following the modern combination therapy, and this box
represents potentially transplant, potentially not. | don’t know if we need transplant if we reach 10°%;
this is a question we need to investigate further.

After the orange therapy has been delivered, extended therapy or maintenance therapy will occur for
some time, and we don’t really know what the optimal time for this is. So, | think it’s very reasonable to
measure MRD status over time, and to ensure that the patient maintains MRD 10°® during maintenance,
as well as after, if we stop the continued therapy.

So, what | am outlining is a paradigm that uses very effective therapy upfront, either with or without
autologous transplant, and with some extended therapy. The goal is to attempt to deliver a curative
strategy. The new focus | foresee in the very near future is to deliver therapy and ensure maintenance
of MRD 10°® negativity. For those patients who do not reach MRD negativity, we need to direct research
to dissect mechanisms of MRD positivity and develop both targets and intervention strategies. Also, for
those patients that are 10° negative, if we follow these patients over time, some may become MRD
positive again. For these patients, | think it will be increasingly important for us to develop new
treatment studies to see if we can intervene in the disease before it becomes too dramatic. | think this
will be another area for future drug development.

©2016 MediCom Worldwide, Inc. Page 13
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This is an
algorithm for a

Proposed MRD-driven Treatment Paradigm proposed MRD-
for Newly Diagnosed Myeloma Patients

driven treatment
paradigm for
newly diagnosed

L HDM-ASCT followed patients which |
s~ by maintenance have developed
MRD 10° posit \ y with my
I_Mo_de_rn_/ Modern combination colleague, Dr.
I combination! therapy Sergio Giralt, and
Vtherapy ! which is based
I, I |
HDM-ASCT followed onour
by maintenance experience in our
MRD 10 negative clinic. For every
"\ Maintenance patient, you
begin with

. ) — modern thera
Footnote: Modern combination therapy: e.q., carfilzomib, lenalidomide, and Py

dexamethasone (reference: (8)); maintenance therapy: e.g., lenalidomide (Ieft) and you
Landgren O, et al. Bone Marrow Transplant. 2016 Feb 29. [Epub ahead of print]. have tl’.]e two
potential

trajectories: to
either become MRD 10°® negative or 10°® positive. Ideally, of course, we’re hoping for 10° negative. For
those patients who are 10° negative, we feel that we’re almost at the juncture at which we can probably
tell patients that, by combining the additional melphalan and high-dose therapy with stem cells,
followed by maintenance, it is entirely reasonable to proceed immediately to maintenance and to
collect and keep the cells in the freezer. We need more data to this back up, but | think we’re at the
point where we need to address this question.

For patients that still are positive, we think it’s very reasonable to deliver high-dose melphalan with
stem cells followed by maintenance, but it doesn’t seem completely unreasonable to do some additional
modern therapy before you go there. Alternatively, if you give some additional modern therapy and you
can convert the patient into negativity, the patient could then potentially be counseled the same way as
those who reached MRD 10°® negativity immediately. | think this is a very exciting and provocative
approach, and we’re trying to address this by building studies that are investigating these questions.

And as you know, the first paper sequencing myeloma patients came out in 2011 and identified several

important genes that were mutated, including NRAS, KRAS, as well as BRAF and an unexpected gene
that came up with BRAF, as well as many other genes that were mutated in a variable fashion.

©2016 MediCom Worldwide, Inc. Page 14



Managing Response Assessment in Myeloma: Is Achieving Response Deeper than CR/sCR Important?
Myeloma  prasented by Ola Landgren, MD, PhD

The way | view
the future of
modern
combination
therapy, including
MRD, is that, by
using new drugs,
we can induce
rapid, deep, and
sustained MRD
negativity. Asa
consequence of
that, | do think we
have been able to
increase our focus
on quality of life.

Quality *
of-life

2016. 2.29 patients who
recently sent me

this picture. He

was diagnosed at

the end of 2015, and after only a few months, he was doing very well and was out skiing. This patient
with multiple myeloma had 50% plasma cell infiltration at diagnosis.

To summarize,
today, MRD
negativity is
consistently
associated with
longer
progression-free
and overall survival.
The two tools that
are available are
flow cytometry-
based MRD assays
which are
commonly available,
and VDJ-based
sequencing MRD-
based assays, which,
while they aren’t as
commonly available
today, are likely to
be in our clinics very
soon. In my

Conclusion

Revisions in risk are based in part on genetics

Newer technologies are needed to more
accurately define risk subsets of patients

As technology evolves, need broad trials to
ensure risk is not treatment based but rather
disease specific

R-ISS is the best current and validated tool that
incorporates genetics with standard criteria

opinion, we need to develop non-bone marrow biopsy-based MRD 10°® technologies. | think they are
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urgently needed to match the newer therapies that are coming soon to clinic. As we will be able to treat
patients with better therapies delivering better responses, we need to have improved tools so that we
don’t have to poke the patient in the skeleton and cause pain in order to make sure that we’ve
maintained MRD negativity. This is something that we, and a number of other groups, are working on.

| think it’s fascinating to see how this disease has changed in a very short time. A few years ago, overall
survival for multiple myeloma was only 2 to 3 years. Now many of our patients will survive for 10, 15, or
even 20 years after diagnosis with all of the new treatments, and we’re talking about the potential for

developing a curative strategy. It is truly amazing.

Thank you very much for your attention.
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