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Risk Status in Mulfiple Myeloma

Risk Status in Multiple Myeloma:
Personalizing Your Care

INTRODUCTION

Multiple myeloma is a relatively rare type of blood
cancer that affects plasma cells, which are immune
cells that produce antibodies (immunoglobulins). In
mulfiple myeloma, these malignant plasma cells in-
crease in number in the bone marrow and crowd out
normal blood cells. They also produce large quanti-
ties of abnormal antibodies that can be found in the
blood and urine. The presence of high levels of these
abnormal antibodies, referred to as monoclonal or
“M"-proteins, is a hallmark of the disease.

Multiple myeloma is a very diverse disease, and
every case is different with regard to how fast the
myeloma cells increase in number and the extent to
which they spread in the bone marrow, and how
they respond to therapy. Taken together, these fac-
tors affect the length of response to tfreatment and
survival. Because of these differences, physicians
carefully characterize each patient’s myeloma to
determine the best freatment plan for them.

Part of this process involves staging, or determin-
ing the extent of the myeloma, and determining an
individual’s risk status. Patients are categorized as
having either standard-risk myeloma or high-risk my-
eloma. Patients with high-risk multiple myeloma tend
to have poorer outcomes than those with stan-
dard-risk disease and require a different treatment
strategy. Much progress has been made in identify-
ing and freating patients with high-risk multfiple my-
eloma to the point that, in some cases, survival can
approach that seen in standard-risk disease.
However, it is important to note that risk status alone
does not define an individual's myeloma, and many
factors can affect outcomes.

Approximately 15% of individuals with myeloma
are considered to have high-risk disease at the fime
they are diagnosed.' Because this represents a mi-
nority of patients, the concept of risk status in multiple
myeloma is often not well known. To better under-
stand patients’ understanding of, and experience
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with, risk status assessment in multiple myeloma, The
Lynx Group and Takeda Oncology conducted an
Intfernet-based survey. The survey was developed in
conjunction with Takeda's Patient Leadership Council,
whose members are patient advocates living with
mulfiple myeloma who lead myeloma support groups.
Deployed during June and October 2020, the survey
was completed by 264 individuals in the United States
with myeloma or their care partners.

By explaining what risk assessment is and how it is
used to guide treatment strategy, we hope to con-
vey the importance of risk status assessment in multi-
ple myeloma and the potential implications for opti-
mal outcomes. As a patient, you are a partner with
your clinicians in your healthcare management.
Being well-informed about your risk status may help
you have qudality conversations with your team
about your myeloma and its treatment, and assist
your providers in helping you achieve the best out-
come while maintaining optimal quality of life.

Survey Facts: Who Responded to the
Survey?

87% were patients with myeloma

Most had been living with myeloma for 21 years;
29% have had myeloma for >10 years

Most (80%) had active myeloma
Almost all (97%) were aged >40 years
Half were men and half were women

The majority (86%) were white; 7% were black or
African American; 4% were Asian/Pacific Islander;
and 2% were Hispanic or Latino

64% lived in a suburban area; 23% in an urban
area; and 13% in a rural area

38% primarily see a myeloma specialist; 26%
primarily see a community oncologist; and 36%
see both
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RISK STATUS IN MULTIPLE
MYELOMA: WHY IS KNOWING YOUR
RISK STATUS IMPORTANT?

Risk Status versus Risk Factor

Note that risk status in myeloma is different
from having a risk factor for development of
myeloma. A risk factor is something that increases
a person’s chance of developing a disease. For
example, the risk for developing multiple
myeloma increases with a person’s age, and
myeloma is slightly more common in men and
more than twice as common in African
Americans than in white Americans.?

Determining a patient’s risk status is also referred
to as “risk stratification.” Knowing risk status at the
time of diagnosis provides information on a pa-
fient's prognosis, or the predicted course of a dis-
ease or outcome. Knowing this information helps a
patient and their doctor understand and discuss
the overall outlook and what might be expected. It
also helps doctors tailor therapy to each patient.
“A patient knowing about their risk status and dis-
cussing that with their physician while reviewing
their specific freatment options and plan makes for
a more meaningful and insightful conversation for
both the physician and patient in discussing treat-
ment goals and setting realistic expectations,”
noted Kena C. Miller, RN, MSN, FNP, US Medical
Affairs, Medical Science Liaison at Takeda.

Survey Fact: 66% of respondents would like to
know if they have high-risk multiple myeloma.

Compared with patients with standard-risk myelo-
ma, patients with high-risk mulfiple myeloma tend to
respond to therapy for a shorter length of time, have
more frequent relapses, and have shorter survival. If
a patient’s myeloma is determined to be standard
risk, they will be offered a treatment plan that is suf-
ficient to confrol their myeloma without the risk of
being overtreated. However, if a patient’s myeloma
is found to be high risk, a more aggressive freatment
plan that has been shown to be effective in high-risk
myeloma may be offered. Referred to as a
“risk-adapted approach,” the goal is to optimize
outcomes and quality of life while minimizing poten-
fial short- and long-term side effects.

WHAT FACTORS CONTRIBUTE TO
RISK IN MULTIPLE MYELOMA?

Several different factors have been found to influ-
ence risk and help predict outcomes in myeloma.
These factors can be grouped info 3 categories
(Figure 1)3:

1. Patient-related factors

2. Tumor burden

3. Tumor characteristics or biology

Patient-related factors refer to things that are re-
lated specifically to the patient and their overall
health. These include factors such as the patient’s
age and how well their kidneys are functioning. I
also includes how well they are able to perform ordi-
nary tasks and carry out their daily activities, also
known as their performance status. Older age, im-
paired organ function, or poor performance status
can confribute to overall risk and affect a patient’s
ability to tolerate certain treatments.

Figure 1. Factors That Contribute to Risk in Multiple Myeloma

Patient-Related Factors
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* Kidney function

* Performance status
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Tumor burden refers to the amount of cancer in the
body. This could be represented simply by the size of
a tfumor, but this is not possible with blood cancers
such as myeloma. In these cases, tumor burden may
be better represented by the stage of the disease.
Traditional staging of myeloma, such as with the
Durie-Salmon staging system, is based on markers
that indicate the extent of disease and kidney func-
tion, such as blood counts, calcium level, level of
M-protein, and presence of bone lesions. Another
staging system is based on levels of blood markers
such as beta2-microglobulin and albumin. Tumor bur-
den can also be defined by whether any abnormall
plasma cells are found outside the bone marrow.

Tumor characteristics are features of the myeloma
itself, such as things that might show how aggressive
it is or how fast it might grow. Perhaps the most im-
portant of these are the specific genetics of the my-
eloma cells. Cytogenetics is a type of genetic analy-
sis that focuses on the study of chromosomes and
chromosomal abnormalities. Chromosomes are long
stfrands of DNA and protein that contain most of the
genetic information in a cell. Because they are ma-

lignant cells, most myeloma cells have chromosomal
abnormalities. These abnormalities are not hereditary
abnormalities that are passed down from one gener-
afion to the next but are specific fo the myeloma
cells and play an important role in the development
and prognosis of multiple myeloma. Looking at cyto-
genetics is an important way to determine risk.

CYTOGENETIC TESTS THAT
PROVIDE INFORMATION ON RISK
IN MULTIPLE MYELOMA

A number of laboratory tests can be performed
on a patient’s bone marrow to help identify chromo-
somal abnormalities in myeloma cells and help de-
termine risk (Figure 2).“5 Two of these, cytogenetic
analysis, also known as karyotyping, and fluores-
cence in situ hybridization (FISH), are the most com-
monly used. National guidelines recommend that alll
patients undergo chromosome analysis by FISH for
risk assessment at initial diagnosis and state that
karyotyping may provide additional information.* In
addition, several newer tests that may be available
in research centers can also be used to help identify

Figure 2. Cytogenetic Tests That Provide Information on Risk in Multiple Myeloma

Standard Laboratory Tests
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Sources: Hawaii Genomics Section Glossary. State of Hawaii, Department of Health. https://health.nawaii.gov/genetics/glossary. Accessed July 14,
2021. Fluorescence in situ hybridization fact sheet. National Human Genome Research Institute. www.genome.gov/about-genomics/fact-sheets/
Fluorescence-In-Situ-Hybridization. Accessed July 14, 2021. Hierarchical cluster analysis of differentially expressed genes. National Cancer Institute.
https://ccr.cancer.gov/staff-directory/thomas-ried#staff-profile-gallery-tab-7. Accessed July 14, 2021. DNA sequencing fact sheet. National Human
Genome Research Institute. www.genome.gov/about-genomics/fact-sheets/DNA-Sequencing-Fact-Sheet. Accessed July 14, 2021.
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distinct molecular subgroups of myeloma that have
different prognoses and help in planning freatment.
It typically takes only a few days to receive results of
FISH testing and about 2 to 3 weeks to get the results
of cytogenetic analysis.

Survey Facts: 41% of respondents had not
heard of these cytogenetic tests. FISH was familiar
to almost half of respondents and karyotyping
was familiar to a third. Of those who were familiar
with these tests, half had learned about them
from their hematologist and 21% had researched
the information themselves online. A greater
proportion of respondents who saw a myeloma
specialist were familiar with these tests, as were
respondents with high-risk myeloma.

PUTTING IT ALL TOGETHER TO
DEFINE RISK IN MULTIPLE
MYELOMA

Taken together, patient factors, tumor burden,
and tumor characteristics may be used to catego-
rize myeloma. Several guidelines have been devel-
oped that define specific sets of criteria to denote
high-risk and standard-risk mulfiple myeloma. The
most common are:
¢ International Myeloma Working Group (IMWG)¢
¢ Mayo Stratification and Risk-Adapted Therapy

(MSMART)”

However, the specific definitions for these risk cat-
egories can vary across guidelines and among
freatment centers. In addition, risk definitions contin-
ue to evolve as newer therapies have been shown
to equalize outcomes between high-risk and stan-
dard-risk disease. For this reason, it is now more com-
mon to stratfify a person’s myeloma based on the
presence of individual cytogenetic abnormalities.

A number of cytogenetic abnormalities have
been associated with poorer outcomes in multiple
myeloma and are used to identify high-risk disease
(see Sidebar). In general, myeloma that does not
have any of these cytogenetic abnormalities is re-
ferred to as standard-risk disease. Although risk can
be defined and characterized in several ways, ap-
proximately 15% of patients with myeloma are con-
sidered to have high-risk disease at the time they are
diagnosed.!

| 6l

High-Risk Cytogenetic Abnormalities in
Multiple Myeloma

Cells in the human body contain 23 pairs of chro-
mosomes. Each chromosome pair is joined fogether
in the middle, so it looks like an X with 4 arms. Several
different types of chromosomal (cytogenetic) abnor-
maliies have been found in multiple myeloma, including:
e Rearrangements known as translocations (1),
whereby a piece from one chromosome arm is
swapped with a piece from another chromo-
some arm
Loss of a part of a chromosome (deletion or del)
e Gain of a part of a chromosome (gain)
e Exira chromosome arms or pairs (hyperdiploid)
e Loss of a chromosome arm or pair (hypodiploid)

When defining these abnormalities, the abbrevio-
fions are used along with the chromosome num-
ber(s) that is affected. For example, t(4;14) refers to a
rearangement of parts of chromosomes 4 and 14.
Sometimes the chromosome arm (shorter arm [p] or
longer arm [q]) is also included. So, gain(1g) means
there is an exira part of the long arm of chromosome 1.

According to IMWG guidelines, the following cy-
togenetic abnormalities are associated with high-risk
mulfiple myelomas®:

Test Feature

del(13)

Hypodiploid karyotype
FISH t(4;14)

t(14;16)

1(14;20)

del(17/17p)

gain(1q9)

High-risk signature

Karyotype

Gene expression profile

However, some risk classifications may be modi-
fied when certain freatments are given. For exam-
ple, if a person’s myeloma is found to have the high-
risk 1(4;14) feature and they are treated with novel
agents, such as bortezomib, or a combination of a
proteasome inhibitor, an immunomodulatory drug,
and dexamethasone, their myeloma'’s behavior falls
somewhere between standard and high risk. Thus,
these agents partly overcome the adverse effect of
having t(4;14).¢
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Survey Facts: 17% of survey respondents said
they had high-risk myeloma. Only 25% of
respondents understand very well what is meant
by standard-risk versus high-risk disease; an
additional 39% have a basic understanding of this
concept. Most (78%) knowledgeable patients
learned about myeloma risk from their
hematologist/oncologist.

High-Risk Smoldering Multiple
Myeloma: How Is It Different from
High-Risk Multiple Myeloma?

Smoldering mulfiple myeloma is a precursor of
myeloma, whereby patients have an increased
number of plasma cells in their bone marrow or ele-
vated M-protein in the blood but do not yet show
any symptoms of the disease.? In the past, patients
with smoldering myeloma did not receive treatment
right away but were closely followed.

About half of patients with smoldering mulfiple
myeloma progress to myeloma and develop symp-
foms within 5 years, whereas half do not. Researchers
have identified characteristics that can identify
smoldering myeloma that is more likely to progress to
myeloma. Patients who have those characteristics
are said to have high-risk smoldering myeloma and
may be offered freatment.

Survey Fact: Only 3% of respondents were
aware that high-risk smoldering myeloma is
different from high-risk myeloma.

WHEN SHOULD RISK STATUS BE
DETERMINED?

As noted earlier, myeloma freatment guidelines
recommend that all patients undergo chromosome
analysis by FISH for risk assessment when they are
inifially diagnosed. Other cytogenetic tests are op-
tional, but they may provide additional information
regarding prognosis and choice of therapy.*

More recently, it has been found that, after the
inifial diagnosis and risk assessment, additional fac-
tors during the time an individual receives therapy
and beyond may affect their prognosis to the extent
that a person’s risk status may change over time. For
this reason, the concept of “"dynamic risk assess-
ment" is evolving as an ongoing way to define risk.!
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One factor that can be used in dynamic risk as-
sessment is the amount of residual myeloma disease
that is present after freatment. Individuals who have
a complete response to therapy may sfill have low
levels of myeloma cells present. These low levels of
disease can be detected by sensitive techniques
such as minimal residual disease (MRD) assessment
and functional imaging with PET/CT scans. In gener-
al, if a person’s disease becomes undetectable by
either of these methods, they tend to have a better
prognosis than if their disease remains detectable. In
addition, studies show that individuals who have
high-risk myeloma who become MRD-negative after
inifial therapy have a more favorable outcome that
is similar to individuals with standard-risk disease who
are MRD-negative.! For individuals who remain MRD-
positive after therapy, their risk category at diagnosis
continues to predict outcome.

Another factor that confributes to risk is the
length of time between initial diagnosis and dis-
ease relapse. Myeloma that relapses early in the
course of freatment tends to be associated with
poorer outcomes than myeloma that relapses late.
Individuals whose myeloma relapses within 18
months of diagnosis are considered to have “func-
tional high-risk multiple myeloma” regardless of
their risk status at diagnosis.! This may be as a result
of a person’s myeloma gaining cytogenetic abnor-
malities and evolving from standard-risk to high-risk
disease over time or as a result of therapy. For this
reason, cyfogenetic testing and risk assessment
should also be performed at relapse.? The presence
of cytogenetic abnormalities associated with high-
risk disease would indicate an aggressive relapse
that requires more aggressive treatment. Ms Miller
noted, “If a patient’s cytogenetic profile changed
from standard- to high-risk based on testing, you
would treat accordingly.”

Survey Facts: Of respondents who knew
whether cytogenetic tests were performed when
they were diagnosed with myeloma, most (78%)
said they had these tests performed. However, of
respondents with relapsed myeloma who knew
whether cytogenetic tests were performed when
they had relapsed, only half said they actually
had these tests performed.
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RISK-ADAPTED THERAPY FOR individuals with high-risk myeloma compared with
MULTIPLE MYELOMA certain individual agents and other drug combina-
After patient- and tumor-related factors are used  tfions.! In these studies, survival in the high-risk groups
fo assess risk, myeloma freatment can be tailored approached or equaled that seen in the groups with
according to a patient’s genetic abnormalities and  standard-risk disease.!
other risk factors. Different treatment strategies can This survival benefit is thought to be due to the
be used in high-risk mulfiple myeloma to help im-  ability of some drugs to partly overcome the ad-
prove oufcomes. In general, patients with high-risk  verse effects of certain cytogenetic abnormailities.
disease typically receive more aggressive therapy  For example, if a person’s myeloma is found to have
that may be given continuously or for a longer peri-  the high-risk t(4;14) feature and they are treated with

od of time. the Pl bortezomib or a triple combination of a PI,
IMID, and dexamethasone, their myeloma’s behav-

Survey Facts: Only 42% of survey respondents jor falls somewhere between standard and high risk.

were aware that individuals with high-risk Other strategies that are being used to improve

myeloma may receive different freatment than outcomes in high-risk myeloma include’:

those with standard-risk disease. Of those with * The addition of a fourth drug, such as a monoclo-

high-risk disease, only a minority (29%) said they nal anfibody, to a PI, IMID, and dexamethasone

were told they were receiving a different combination as initial therapy

freatment for their disease. e Performing a second autologous stem-cell frans-

plant (“tandem ASCT”")
Because high-risk disease represents a minority of e Continuing initial combination therapy over a lon-

patients with myeloma, very few clinical studies of ger period of time rather than giving a set number

myeloma freatments have been done just in high- of cycles

risk patients. Most clinical trials usually involve smalll e Use of single-agent or double-agent mainte-

numbers of patients with high-risk disease. However, nance therapy following ASCT

results from a number of large studies have helped The combination of a PI, IMID, and dexametha-

identify treatments that can improve outcomes in  sone may also provide a survival benefit in high-risk

high-risk myeloma. relapsed disease. For example, individuals with high-
Several studies have shown that the combination risk relapsed multiple myeloma who received the Pl

of a proteasome inhibitor (Pl), an immunomodulato-  ixazomib, the IMID lenalidomide, and dexametha-

ry drug (IMiD), and dexamethasone, a common  sone had survival that was similar to the entire study
therapy for myeloma, provides a survival benefit to population.*

Questions to Ask Your Doctor

If you are noft sure of your risk status or would just like fo learn more about your myeloma, here are some
questions you can ask your care team.
¢ Have cytogenetic tests been performed on my bone marrow?

o |f so, which ones?

o Have any cytogenetic abnormalities been identified?

o Were these tests also performed if/when | relapsed?
* Was MRD festing performed on my bone marrow if/when restaging my disease at relapse?
* Do | have high-risk multiple myeloma?

o If so, which cytogenetic abnormalities have been identified?

o |s the therapy | am receiving based on these cytogenetic abnormalities?

| gl
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CONCLUSION

Risk assessment is an important means to tailor
therapy and improve outcomes in high-risk multiple
myeloma. We have learned through diligent re-
search some of the biomarkers in myeloma that can
identify patients at high risk of early disease progres-
sion and death. This knowledge will continue to
evolve with refrospective analysis, where we look
back to see how the disease behaved, to deter-
mine characteristics of high-risk disease and excep-
tional responders to freatment to strategically deter-
mine appropriate therapy accordingly. Looking
forward, trials can be designed to help determine
the best combination treatments for high-risk myelo-
ma that are tolerable and convenient and can be
taken long-term. &
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