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Presentation Notes
Thank you Robin, and thank you, Dr. Abonour, for helping out.  This is going to be a fast tour through a lot of tests. This information is designed for patients and caregivers to help them understand why certain tests are done and what they tell us.  I’ll begin with some general precautions and suggestions.


What Tests Can Tell Us

 |sthis myeloma, SMM, or MGUS?

* What is the risk of progression to myeloma?

e What are the type and stage of the myeloma?
e Are there genetic risk factors?

e |sthe treatment working?

* Are treatments causing side effects?

 How deep is the response to therapy?
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What can tests tell us? -- Is this myeloma, or a precursor to myeloma: either monoclonal gammopathy of undetermined significance, better known as MGUS, or smoldering myeloma, abbreviated SMM.

What is the risk of progression to myeloma? If you have one of the precursors to myeloma, what is your risk of actually progressing to myeloma?

What are the type and stage of the myeloma? --Type of myeloma depends on the type of heavy and light chain antibody or immunoglobulin that the myeloma cells are secreting.  Stage tells us about disease prognosis—how will the myeloma behave based on the presence, absence, or amount of certain measurable factors?

Are there genetic risk factors? --One of these factors to assess risk is the presence or absence of genetic mutations that can influence disease behavior.

Is the treatment working? Is your myeloma worse than, better than, or the same as where you were when you started treatment?

Are treatments causing side effects? For example, we can often see the effects of a treatment if it lowers the blood cell counts.

How deep is the response to therapy?  For example, are the bones and kidneys improving?  Are there a normal number of plasma cells in the bone marrow? Are immunoglobulin levels back to normal?


» T

* No one test tells the whole story. Each testis a
piece of a puzzle that must be assembled to
understand what’s going on.

 Don't compare results with other patients.

 |f you have other medical problems, make sure
you know which tests are for myeloma and
which tests are for the other conditions.
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No one test tells the whole story.  Each test is a piece of a puzzle that must be assembled to understand what’s going on.

-- Don’t compare results.  Myeloma is unique in every patient.  Two patients may, for example, have the same type and amount of monoclonal protein.  One of them may be very ill while the other has minimal disease and is doing very well.

--Many of you can go on line to see your test results.  Make sure you’re looking at the tests your oncologist ordered.  This webinar should help you identify which tests are for assessing myeloma.




A Moecwens

* Always discuss results with the doctor who
IS treating you.

e Patterns of results viewed over time are

more meaningful than any single test result
in isolation.

 For some patients, certain tests are more
important than others.
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--Always discuss results with the doctor who is treating you. The oncologist who is treating your myeloma will be able to put all the puzzle pieces together and put everything in context for you because he or she knows all the details about your myeloma and your treatment history.  

--Patterns of results viewed over time are more meaningful than any single test result in isolation. You should bring a summary of your lab reports with you when you and your oncologist are assessing what to do next or when you see another doctor for a second opinion.

--For some patients, certain tests are more important than others.  Myeloma is different in every patient.  Which tests tell you most about your myeloma may depend on certain features of your disease. 


} Even More Caveats

* Normal lab values vary from lab to lab (LLN — ULN).

e Test results can also vary from lab to lab.

e Factors having nothing to do with myeloma can affect
test results.

e The units on lab values may also vary from lab to lab
(grams, milligrams, liters, deciliters, etc.).

e Get and keep copies of your test results.
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--Normal lab values vary from lab to lab.  They are given as a range from (LLN-ULN), usually in parentheses on your lab report next to your result.  This gives you a way to compare your results with what is the expected range for healthy individuals.

--Test results can also vary from lab to lab. Variations in results from different labs can be caused by differences in equipment and in human interpretation for tests that aren’t fully automated.

--Factors having nothing to do with myeloma that can affect test results include medicines or supplements, caffeinated beverages or alcohol, beef consumption, stress, or strenuous exercise.  Be sure to find out if there are any restrictions on diet or activities before you go to the lab.

--The units on lab values may also vary from lab to lab.  If there's a big difference between your current test and your last test, make sure you check the units on your lab results to see if they’re the same as your last test.  Sometimes doctors change labs or use more than one lab.  There's no time like the present to become comfortable with the decimal system if you’re not already. 6 grams of monoclonal protein = 6,000 miligrams.  1 Liter = 10 deciliters.  You need to be able to do the math and move your decimal point correctly if the units switch.

--Get and keep copies of your test results.  You will want to keep copies of your test results to see patterns over time.


Major Types of Tests

* Laboratory tests to assess substances in blood and/or urine
— Complete Blood Count
— Blood chemistry/metabolic panel
o Tests that assess kidney function
o Tests that assess proteins and other substances in blood
— Tests that assess monoclonal protein

* Imaging studies
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There are three major types of tests for myeloma: lab tests to assess substances in the blood and or urine; tests done on bone marrow samples; and imaging studies. I’ve broken down the tests of blood and urine, which are numerous, into smaller groups by category: tests that assess kidney function, tests that assess blood proteins and other substances in the blood, and the very important group of tests that are used to assess monoclonal protein. 


Tests to Assess Substances in Blood and/or Urine:
Complete Blood Count (CBC)

o™
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Our first puzzle piece is a very common test.  It is used as part of a healthy check-up with your primary care physician, and is used throughout the myeloma disease course.


Tests to Assess Substances in Blood and/or
Urine: CBC

Test Result Flag Reference
— Complete Blood Count (CBC) HEMATOLOGY
onme - AUTOHEMATOLOGY - DIFFERENTIAL - MORPHOLOGY
— RBC (10'?/L- billions per liter) CBC TREAT I | |
. . . C 4.4 4.5-11.0 K/
« Hemoglobin: low hgb = anemia, the "A”in I e I - I et L
the CRAB diagnostic criteria fiee | ;1‘;; | | ;ég-gg {;/DL
— WBC (10%/L - millions per liter) ey I 1040 I z IZZ'?;?&O T
MCH . . 0= . g
* Neutrophils target bacteria and fungi (IMiD  »czc | 34.0 | |31.0-37.0 &/DL
effect- Ml) RDW-CV | 15.8 | Ill.O—lE.O £
. PLT | 149 | |140—440 K/UL
. MPV s 7.0-10.0 F1
« Lymphocytes target antigens and make NEUT % (AUTO) : 74 : l40-76
: : : . LYMPH % (AUTO) 16 L 24-44 %
antibodies (steroid effect: Xl) T — . | T
— Platelets (10°/L — millions per liter) EO R o | ! | |0.0-3.0 %
R BASO % (AUTO) | 0 | Io—l %
* Proteasome inhibitor effect: K NEUT AB (AUTO) 3.22 | |1-9-8.8 K/UL
LYMPH AB (AUTO) 0.69 L 1.0-4.8 K/UL
MONO AB (AUTO) | 0.41 | |0.1—0.8 K/UL
EOS AB (AUTO) | 0.03 | [0.0-0.5 k/UL
BASO AB (AUTO) | 0.02 | |0.0-0.1 K/UL
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The graphic here shows you a typical lab report for the CBC.  The CBC gives us information about the number and characteristics of RBC, which carry oxygen to our tissues and organs, WBC, which make up our immune system, and platelets, which clot the blood after an injury.  The columns, from left to right, are the cell types and characteristics, the patient's result in numbers, an indication of whether that result is L for low, blank for normal, or H for high, and the range of normal values with the units used for each (which incidentally don't match the units I've given, but which are equivalent).
 
To understand why the CBC is important, you have to understand a bit about myeloma.  Myeloma grows in the bone marrow, where our blood cells are made.  Too many myeloma cells can lower the blood cell counts.  If there are too few RBCs, then low hemoglobin, AKA anemia, results.  Anemia is often an early sign of myeloma, and is the "A" in the diagnostic CRAB criteria for myeloma.  
 
Myeloma is actually a cancer of a WBC--an immune system cell called a B-cell or B lymphocyte that develops into a plasma cell. The plasma cell’s job is to make antibodies against substances that invade our bodies.  When there are cancerous plasma cells—we call them myeloma cells--in the bone marrow, the whole immune system goes out of whack, lowering the immune response.  Low levels of WBCs called neutrophils, which target bacteria and fungi, can lead to increased risk of infection.  Low levels of WBCs called lymphocytes can lead to reduced ability to make antibodies that target other foreign substances in the body. Many treatments for myeloma can also lower neutrophils and lymphocytes.  As you can see, the IMiDs--Rev, Pom, thal--can lower the neutrophil count, while steroids like dex can lower the lymphocyte count.  The treatments Velcade, Kyprolis, and Ninlaro, all of which are in the drug class called proteasome inhibitors, can lower the platelet count.



Tests to Assess Substances in Blood and/or Urine
Blood Chemistry/Metabolic Panel:

‘ Tests to assess blood cells

o . Tests to assess kidney function
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CLICK 4 TIMES.

Our next puzzle pieces are blood tests in the metabolic panel that assess kidney function.  Kidneys can be damaged by light chain monoclonal protein or by high blood calcium levels that result from the breakdown of bones.  



Blood Chemistry/Metabolic Panel:

e Kidney Function: the "R” in the CRAB Criteria)

— Serum creatinine mg/dL
» Waste product from normal muscle breakdown
* Amount increases with kidney damage

— Creatinine clearance mL/min
e 24-hr urine + blood sample
* More accurate than serum creatinine
* Amount decreases with kidney damage

2 International Myeloma Foundation
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Kidney-related in medical speak is "renal."  Tests of kidney function establish the R for renal in the CRAB diagnostic criteria. 

Serum creatinine is the waste product from normal muscle breakdown.  Serum is the clear part of the blood with all the blood cells taken out. 

Creatinine clearance testing uses both a blood sample and urine from your 24-hour urine collection.  It is more accurate than serum creatinine measurement.  While the level of creatinine in the blood increases with kidney damage, the clearance of creatinine from the body is decreased with kidney damage.


Blood Chemistry/Metabolic Panel:

— Estimated glomerular filtration rate (eGFR) mL/min/1.73 m?

» Usually calculated automatically along with creatinine
clearance

— Blood urea nitrogen (BUN) mg/dL

* Measurement of waste product in the blood when the
body breaks down proteins; made in liver and eliminated
by kidneys

* Increases when kidneys or liver are damaged

) International Myeloma Foundation
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The glomeruli are the basic filtration units of the kidney. The International Myeloma Working Group diagnostic criteria use estimated glomerular filtration rate to determine the R (for renal, or kidney-related) in the CRAB criteria rather than serum creatinine level because it is a more reliable measure.  It is calculated automatically as part of the creatinine clearance test.


Blood Chemistry/Metabolic Panel:
Tests that Assess Blood Proteins, etc.

. Tests to assess blood cells

‘ Tests to assess kidney function

- . Tests to assess blood proteins, etc

} International Myeloma Foundation
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CLICK 6 TIMES.

Our next series of puzzle pieces are tests used to measure certain proteins and other substances in the blood that are part of the blood chemistry panel, also called the metabolic panel.  This panel of tests, like the CBC, is also part of a basic medical exam, so while these tests can tell us about how the myeloma is behaving, they are not specific for myeloma and are also used for other medical conditions.



Blood Chemistry/Metabolic Panel:
Tests that Assess Blood Proteins, etc.

— Calcium mg/dL - the“C” in the CRAB Criteria

* |ndication of increased bone breakdown, increased risk for
fracture

 Elevated calcium can cause kidney damage

— Total Protein g/dL (albumin and globulin)

* Globulin: High globulin can indicate MM
* Albumin: low level can indicate liver disease or kidney disease

) International Myeloma Foundation
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--Elevated blood calcium, or hypercalcemia, is the C in the CRAB diagnostic criteria.  Calcium is released into the blood by bone breakdown.  Hypercalcemia can cause kidney damage.  Bisphosphonate therapy with Zometa to prevent bone breakdown is also a treatment for hypercalcemia.

--There are two types of protein in the blood, globulin and albumin.  Globulin is antibody protein, so is therefore increased when myeloma cells are making monoclonal protein, which is a globulin.  Albumin is made in the liver and excreted by the kidneys.  It is not related to myeloma, but can indicate liver or kidney disease. Albumin is the most abundant protein in the blood.  


Blood Chemistry/Metabolic Panel:
Tests that Assess Blood Proteins, etc.

— Serum beta 2 microglobulin (s2M) mg/L
* Monitoring disease activity and response to treatment
» Used in staging myeloma (prognosis)

— Lactate dehydrogenase (LDH) 1u/L

* More LDH is released into the blood when tissues are damaged
by injury or disease (i.e. by myeloma)

* Used in staging myeloma (prognosis)

) International Myeloma Foundation
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Though neither sB2M nor LDH level is a test used only for myeloma, sB2M is elevated when myeloma is active.  High sB2M indicates more active and aggressive myeloma.  The same is true for LDH.  


Blood Chemistry/Metabolic Panel:
Tests that Assess Blood Proteins, etc.

— CRP (C-reactive protein) mg/L

— Produced by the liver in response to inflammation
— Higher levels indicate active MM

— Glucose mg/dL

— Should be assessed at diagnosis and throughout treatment that
includes a steroid

) International Myeloma Foundation
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--C-reactive protein testing is probably used most commonly to detect and monitor heart disease, bit in a myeloma patient, it can signal active disease.  CRP is produced in the liver response to inflammation. Many diseases other than heart disease can cause increased CRP, including cancer, infection, and autoimmune conditions such as rheumatoid arthritis, lupus, and IBS. 

--Our next test is to measure blood glucose, or blood sugar.  The level of blood glucose should be monitored carefully in all patients taking a steroid such as dexamethasone, which can raise the blood glucose level.




Tests to Assess Substances in Blood or Urine:

International Myeloma Foundation

Tests to assess blood cells

Tests to assess kidney function

Tests to assess blood proteins, etc

Tests to assess monoclonal protein
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CLICK 5 TIMES.

Our next group of blood and urine tests are very important because they are used specifically for assessing myeloma. They all measure the output of myeloma cells—monoclonal protein—in the blood and/or urine.



Tests to Assess Substances in Blood or Urine:

e Protein Electrophoresis- The “M-spike”

— Serum Protein Electrophoresis (SPEP)
g/dL
* Separates proteins by electrical charge (a1, a2,
B1, B2, gamma-where the M-spike is located)
* Measures the amount, not the type, of

monoclonal protein W
* IgA can be difficult to assess with SPEP _

* Darzalex® (daratumumab) slighltly increases the
amount of IgG

— Urine Protein Electrophoresis (UPEP) albdinin H‘ﬂ
mg/24 hrs
» Separates proteins by electrical charge

* Measures the amount of light chain protein in
urine

. alphal alpha2 beta
) International Myeloma Foundation b\/\J\Aj i
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Serum Protein Electrophoresis, known by its acronym SPEP, is a test that separates all the proteins in the blood according to their electrical charge.  UPEP does the same thing for proteins in the urine.  

The upper graph on this slide represents a normal SPEP result.  It shows a peak in the measurement of albumin, which is the most plentiful protein in the blood, and lower levels of the other proteins, grouped into areas labeled alpha 1 and 2, beta (with two bumps also known as 1 and 2), and gamma, which is where the antibody proteins, including those made by myeloma cells, would lie on the graph.  

The lower graph represents the result for a patient with myeloma.  We see a tall spike indicated by the red arrow in the gamma region of the graph.  The area under that spike, or curve, can be measured.  The pathologist then subtracts the normal level of gamma globulins from the total area under the curve, and that is your level of monoclonal protein.  SPEP and UPEP tell us how MUCH monoclonal protein there is, but not the type. 

Some caveats about SPEP : IgA does not separate out in the gamma region of the graph, but can get “stuck” with the beta or even alpha proteins. Patients with IgA heavy chains usually do better using a different test.

A brief mention that treatment with Darzalex can very slightly increase the m-spike for patients who have IgG kappa myeloma. This is only a problem for patients who are being assessed for complete response.  An experienced pathologist is usually able to determine if this small amount of m-protein is residual myeloma or Darzalex.  If there is any question, a blood sample can be sent to Janssen, the maker of Darzalex, for further testing. 


Tests to Assess Substances in Blood or Urine:

 Immunofixation Electrophoresis (IFE) (yes/no)

[ ]
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Presence or absence of monoclonal protein in blood or urine

|dentifies the types of monoclonal protein (heavy and/or light
chain), but not the amount

Complementary to SPEP (which gives the amount, but not
the type of monoclonal protein)

Read by a human being in the lab, not by a machine

Darzalex will show up as a tiny band if the patient has IgG
myeloma
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Immunofixation Electrophoresis of blood or urine is the counterpart to SPEP and UPEP: it tells us the type of monoclonal protein in the blood and/or urine, but not the amount.  Monoclonal protein is either there or not there.  It also separates proteins by electrical charge, but this time, only the monoclonal abnormal antibody proteins, not the normal ones. 

As with SPEP, Darzalex can influence the result of IFE IF a patient has IgG kappa myeloma AND is being evaluated for CR.  The patient may be in a very deep complete response, but a tiny band of IgG kappa will show up. If the pathologist is unable to make a detemination whether the band is from IgG kappa myeloma or from Darzalex, Janssen will do so.


Tests to Assess Substances in Blood or Urine:

e Quantitative Immunoglobulins (Qlg) mg/dL

— Measures the total of each heavy chain antibody (Ig) type in
the blood (IgG, IgA, IgM, IgD, IgE)

— Measures both polyclonal (hormal) and monoclonal
(abnormal) Ig's in one lump sum

— Ifanincrease in an Ig is found, further testing is required

) International Myeloma Foundation
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Quantitative immunoglobulin testing is done to see if any of the Ig’s are abnormally high or low.  In myeloma, one type may be high while the others are low. 

QIg measures the total of each heavy chain antibody type in the blood: IgG, IgA, IgM, IgD, and IgE.  Most myeloma patients have either IgG or IgA myeloma.  QIg measures both normal and abnormal immunoglobulin proteins in one lump sum.  If an increase in an immunoglobulin is found, further testing with IFE is required to see how much of it is abnormal.  Some doctors use QIg to follow patients with IgA myeloma. 


Tests to Assess Substances in Blood or Urine:

e Serum Free Light Chain Assay
(Freelite®)mg/L
— Diagnosis, prognosis, and monitoring

— Quantifies the light chains that are “involved”
in the patient’s myeloma and also the level of
“uninvolved”light chains

— Measures the ratio between kappa and
lambda chains (kappa = lambda)

— Used for assessing risk of progression of MGUS
and SMM

light chain
« kappa
«lambda

heavy chain
-lgG -IgD
-IlgA -IgE
= IgM

) International Myeloma Foundation
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--Freelite testing is used throughout the mm disease course for patients whose myeloma cells secrete free light chain protein.  Most patients’ myeloma cells secrete both heavy chains and light chains, which are named either kappa or lambda.  Testing for free light chains in the blood, before they are filtered out through the kidneys into the urine, is a highly accurate and sensitive test.

--On the slide you see the blue and pink Y-shaped structure of the intact immunoglobulin protein—blue heavy chains with pink light chains bound to them. Much of the time, in healthy individuals and in mm patients, there are extra light chains that are not attached to heavy chains. They are called “free light chains.”  Some patients only secrete light chain protein and no heavy chains, so Freelite is an especially useful test for them, but it is used for all myeloma patients.  It’s used for diagnosis, prognosis, and monitoring response to therapy.  It's used to monitor early relapse during remission periods as well.  

--Freelite testing measures the “involved” light chains that are made by myeloma cells as well as the “uninvolved” light chains that are made by normal plasma cells.  We all have some freely circulating normal light chain antibodies in our blood at any given time.  

--The ratio of kappa to lambda helps determine if there are too many light chains of one kind or another, indicating myeloma.  If the number of kappa and lambda light chains are both very high, but the ratio between them is within the normal range, it indicates a kidney problem, but not myeloma.  The ratio is calculated by dividing the number of kappa chains by the number of lambda chains.  


Tests to Assess Substances in Blood or Urine:

 Serum Heavy/Light Chain Assay (Hevylite®) g/L

[ ]
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Measures intact immunoglobulins (light chains bound to
heavy chains)

Measures both involved and uninvolved Ig pairs (i.e. IgG
kappa and IgG lambda; IgA kappa and IgA lambda)

Read by a computer, not a human being

Often used to measure IgA myeloma because IgA is difficult
to quantify with SPEP
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The Hevylite assay is a blood test that measures the intact immunoglobulins that you saw pictured in the last slide.  

Not only does it measure the intact heavy and light chain protein made by the myeloma cells, it also measures the heavy and light chain immunoglobulin protein made by normal plasma cells.  If your myeloma protein is IgA kappa, the normal heavy and light chain that “pairs” with it will be IgA lambda.  

This test is often used to measure IgA heavy chain protein, because IgA, as you remember, is difficult to assess with SPEP.


International Myeloma Foundation

Tests to assess blood cells

Tests to assess kidney function

Tests to assess blood proteins, etc

Tests to assess monoclonal protein

Tests to assess bone marrow
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CLICK 4 TIMES.

Our next set of tests are studies that are done on bone marrow samples.  Remember that myeloma usually grows inside the bone marrow.



.

} Bone Marrow Tests

— Performed at diagnosis and at doctor’s discretion after
treatment (especially post ASCT) and/or when needed to
assess disease status

— Tells what percent of the cells in bone marrow are abnormal
plasma cells (i.e. myeloma cells)

— Describes plasma cell appearance (may use terms like

“mature,”“immature,"“atypical”)

) International Myeloma Foundation
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Bone marrow aspiration is done with a syringe which draws out the liquid part of the marrow.  A core biopsy is done with a special hollow needle, and it captures a sample of the spongy bone in the marrow along with its contents.

This is an uncomfortable to painful study, so there are no strict rules for how often it must be performed.  It is the only “eyes-on” study of the myeloma cells under a microscope.  All other tests rely on indirect markers of what myeloma cells are doing.  The pathologist writes a report detailing how many of the cells in the sample are abnormal plasma cells, and what they look like.  Words like “mature,” “immature,” and ”atypical” may appear in your report.  


.

} Bone Marrow Tests

— Important for determining sCR (stringent Complete
Response) and MRD (Minimal Residual Disease)

— Identifies myeloma protein markers if present on cells in bone
marrow sample

— Next Generation Flow® (NGF) developed through BSRI can
detect 1 myeloma cell in 1T million plasma cells sampled

) International Myeloma Foundation
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Immunophenotyping is done by flow cytometry.  It identifies protein markers on the surface of myeloma cells.  It is used to determine both stringent complete response.  The BSRI-funded Next Generation Flow test is used to detect minimal residual disease, and is sensitive enough to detect 1 myeloma cell among every 1 million plasma cells sampled.  


Bone Marrow Tests

ol | L COR P

dividing myeloma cells

» Perf datdi is,
sometires after reatment (] S )t AU

and at suspected relapse

* Picks up high-risk mutations,
18
especially fewer than two " ’ : ’ ( if e (4
copies of each chromosome N i .
and loss of chromosome 13 - i
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The next two slides cover bone marrow tests of the chromosomes and the genes on them.  

Standard cytogenetics is an old test.  It is used to observe what happens to the chromosomes in a cell’s nucleus during cell division. It is also called “karyotyping” because a karyotype is the number and appearance of chromosomes in a cell’s nucleus.

Loss of chromosome 13 during cell division can be detected better with cytogenetics than with the next test I’ll discuss, called FISH.  Loss of chromosome 13 is usually an indication that other genetic abnormalities are present in myeloma cells.  


B
L J
) Bone Marrow Tests

— Complementary to
cytogenetics

— Each chromosome is

10 11 12

identified by a different . ve .
color R
— Identifies high-risk o o 3¢

abnormalities such as
translocations [t(4;14)] and
deletions [17p-]

2 International Myeloma Foundation
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Neither cytogenetics nor FISH gives complete information by itself, so they are often both done.

In FISH testing, each chromosome is identified by a different color. If we see a small section of one color within a chromosome of another color, we know that a segment of genes from one chromosome got mixed in with another chromosome during cell division.  If part of a chromosome is missing, that is visible too. The pathologist can identify those translocations or deletions of genetic material from the chromosomes that are known to be high-risk in myeloma, such as t(4;14) or deletion 17p.  Deletion 17p is the loss of the short, top part of chromosome 17, where a major tumor suppressor gene called p53 is located.


International Myeloma Foundation

Tests to assess blood cells

Tests to assess kidney function
Tests to assess blood proteins, etc
Tests to assess monoclonal protein
Tests to assess bone marrow

Tests to assess bone/areas outside
bone
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CLICK 4 TIMES.

The final pieces of our puzzle are imaging studies.



2

e Imaging studies assess the "B"in the HEATHYBORE
CRAB Criteria (e
e X-ray
— Still the standard of care in the US for bone
imaging (but not for long) e

— Simple and inexpensive, but not sensitive

— Shows bone thinning and bone loss, but
not focal lesions (abnormalities in bone
marrow)

— Appearance of lytic lesions may not change
even if there is no longer active myeloma

— Exposes the patient to radiation

Lytic

lesion

Myeloma
cells

) International Myeloma Foundation
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Among other things, imaging studies are used to asses bones, the B in the CRAB diagnostic criteria.  Bone disease in myeloma is always related to bone loss.

Our first and oldest imaging study is the x-ray or “skeletal survey." 

X-rays are simple and inexpensive studies, but in addition to exposing patients to radiation, they are not sensitive, and are not useful for diagnosing early disease.  You have to have lost 30% of the hard outer part of the bone before an x-ray will show bone damage. X-rays do not show early abnormal areas in the bone marrow called focal lesions.

They also do not show bone healing in places where there is no longer active myeloma, so x-rays are not useful for monitoring response to treatment.


International Myeloma Foundation

MRI (Magnetic Resonance Imaging)

Uses magnetic energy, not radiation

Highly sensitive for detection of early bone
involvement (focal lesions) before bone
destruction occurs

Can distinguish between benign vs malignant
vertebral fractures

Can detect spinal cord compression and soft
tissue masses

Not good for monitoring b/c it takes up to 9
months for healing to show

May require contrast agent gadolinium—
potential problems
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Read whole slide first.

Gadolinium contrast can be harmful to myeloma patients with kidney damage.  Tell the radiologist you have myeloma before you get contrast and find out if the study can be done without it.  

A new type of MRI called “diffusion-weighted imaging MRI” is being evaluated.  It is able to measure both burden of disease and response to treatment. It may be widely used in the future.


2

 CT (Computerized Axial Tomography)

Cross-sectional, 3-dimensional x-ray

[ ]
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More sensitive than x-ray for small lesions and soft tissue masses
Exposure to radiation (although less with LDCT)

Not good for monitoring because appearance of lytic lesions may
not change even if there is no longer active myeloma

May require contrast agents that pose problems for patients with
kidney damage
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e PET (Positron Emission
Tomography)

Whole-body, real-time study

Shows where cancer is actively
growing in the body

Used when patient has non-
secreting myeloma

PET/CT = PET with CT of areas that
“light up”on PET

Used in diagnosis, therapy
assessment, and prognosis

Shows extramedullary disease

Included in IMWG MRD assessment
criteria

) International Myeloma Foundation



Presenter
Presentation Notes
Whole-body, real-time study--

Radiologist can see where the myeloma is actively growing in the body at that moment—those areas light up.

It is very useful when patient has non-secreting myeloma, because if the myeloma cells don’t secrete monoclonal protein, you need something other than bone marrow biopsy, which is painful and invasive, to help monitor the disease.

PET/CT = PET with CT of areas that “light up” on PET

Used in diagnosis, therapy assessment, and prognosis

PET shows if there is extramedullary disease, which is myeloma that grows outside the bone marrow

The need for PET scanning is Included in the IMWG MRD assessment criteria because to check for minimal residual disease, it’s not enough just to check only within the bone marrow.  Sometimes myeloma is "extramedullary," or outside the marrow.  




» I

* This has been a quick overview of the many
tests that make up our puzzle. For more
information on these tests, you can read the
IMF's Understanding Your Test Results booklet,
available on the IMF website at
www.myeloma.org or in hard copy by calling

the IMF at 800-452-2873.
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