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Plasma cells produce proteins

called immunoglobuling
i

O Immunoglobulins are proteins that attach to foreign hat

substances entering the body,
0EEHERRERE ERN ERR
(O Helping fight infections
ORBHhEA

O There are many different types and they are specialized for

different things.
0525 TR ARy TR 3 nd




Multiple Myeloma and Monoclona

Proteins
k&M

0 Myeloma, secretes abnormal immunaglobuling of only one type that

cannot properly fight infections.
03HE . 223 Re-ERRNSRNEA ERTREATE

0 They are called Monoclonal Proteins
OLAuERES

0 Also called M-protein, M-spike, and other names.
OttMMES M-sples 2

O Crowding out the other antibodies and other companents of the

Immune system.
VARElER SRa NS, |

O Making too much of ane type reducesthe ability to create a vide

spectrum of immunaglobulins to fight nfections M.
O¥EEE-ERERAR SRBTNERER AT

0 As Myelomacells grow, they start Crowding out the other Blood cellsin Ij[hty
the hone marrow. nsto
VEEERRARNLR CRNER ARENDHERRS

NES.

Top: Normal Bone Marrow;
LB I56E;

Bottom: Mulple Myeloma Bone Marrow
B 2R15HERE



MGUS s a precursor of Myeloma
MGUS BARRMA

Diagnosed with the following
JEANTER

Serum monoclonal protein <3 g/l
IEEREEREI]

Clonal bone marrow plasma cells <10%
AleRRiR AR <10%

Absence of end-organ damage sich as hypercalcemia, renal insufficiency, anemia, and bone

lesions ( CRAB ) that can be attrbuted to the plasma cellprolferative disorder
iF 474588 MR0H BiEfe BORARRE ( 52 ) URERGAREEMER



Smoldering Myeloma is another precursor closer to

Myeloms
S R i L

Diagnosed with the following
JRRITER

Serum monoclonal protein >=3 g/dL, or urinary monoclonal protein >=300 mg per 24 h
MEERER>=35/27 + ARERER >=S00m/M4

Clonal bone marrow plasma cells 10-60%
FIERRALR 10-60%

Absence of end-organ damage such as hypercalcemia, renalinsuficiency, anemia, and bone esions ( CRAB)

that can be attributed to the plasma cel prolferative disorder, or
WEAXEEER MB0F BMERS RORRRRR (2R ) TRRIREREENER 92

amyloidoss
Rifi24
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Multiple Myeloma
Diagnosed with 210% plasma cells, and

Presence of end-organ damage such as hypercalcernia, renal
insufficiency, anemia, or bone lesions [CRAB) that can be attributed
to the plasma cell proliferative disorder

Or any of the following:
= 260% plasma cells in the bone marrow
= Free light chain (FLC) ratio 2100 ( with invelved FLC level
2100 ma/L)
» Extramedullary disease
= More than one focal lesion on MRI =2 Smm

RUEEEZ%E - UELEBRE ; THEHRFHRESZMENPRHE -

chis &5 Th N B
Al BENEIBAEN  @EANSS | MAUARELN AR -

Multiple Myeloma
SREHE

Diagnosed with >=10% plasma cells, and
SZEEARE>=10% B

Presence of end-organ damage such as hypercalcemia, renal insufficiency, anemia, or bone
lesions (CRAB ) that can be attributed to the plasma cell proliferative disorder

15 BARRFEERE  WSm - A E - EMASRHEE ( BE ) dREAREARBEEER

Or any of the following:
FLUF R —IE :

@ >=60% plasma cells in the bone marrow
BRI >=60%

@ Free light chain (FLC) ratio >=100 (with involved FLC level >=100 mg/L)
@ FREEEREE (FLC ) E5BI>=100 ( # &FLCK#¥>=100 mg/L )

FERFEBRES ; =EEFEX PDF EREESHFEEFE -
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Multiple Myeloma
Diagnosed with 210% plasma cells, and

Presence of end-organ damage such as hypercalcernia, renal
insufficiency, anemia, or bone lesions [CRAB) that can be attributed
to the plasma cell proliferative disorder

Or any of the following:
= 260% plasma cells in the bone marrow
= Free light chain (FLC) ratio 2100 ( with invelved FLC level
2100 ma/L)
» Extramedullary disease
= More than one focal lesion on MRI =2 Smm

RINEEZE  UEZLEERE | THEHAFRESHAENPRYE

chis &5 Th N B
Al BENEIBAEN  @EANSS | MAUARELN AR -

@ Extramedullary disease

BESNETR

@® More than one focal lesion on MRI >= 5mm
® MRI BB 1 BFE%E >=5mm

CRAB
e 733

FERFEBRES ; =EEFEX PDF EREESHFEEFE -
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CRAB

® Calcium: serum calcium >11mg/dL

» Renal insufficiency: creatinine
clearance (eGFR) <40mL per minute or
serum creatinine >2mg/dL

* Anemia: hemoglobin value -:JDg;"dL

* Bone lesions: one or more osteolytic
lesions on skeletal radiography,

computed tomography (CT), or positron
emission tomography-CT (PET-CT)

FEHEESS  (IBSERRR ; THEIATRRSEENTELE -
chis &5 Th N B
Al BENEIBAEN  @EANSS | MAUARELN AR -

o @® Calcium: serum calcium >11 mg/dL
@ i5 ;. [MAE#5>11 mg/dL

e @ Renal insufficiency: creatinine
BREAE . NBEET

clearance (eGFR) <40 mL per minute or
BIRE (eGFR) <40 mL S5 &

serum creatinine >2 mg/dL

MEAEEEF>2 mg/dL

® Anemia: hemoglobin value <10 g/dL
® =M : MAT=E<10g/dL

@ Bone lesions: one or more osteolytic
® SFRE . BN EASH

lesions on skeletal radiography,

BRI AR EAELNmEE

FERFEBRES ; =EEFEX PDF EREESHFEEFE -
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CRAB

® Calcium: serum calcium >11mg/dL

» Renal insufficiency: creatinine
clearance (eGFR) <40mL per minute or
serum creatinine >2mg/dL

* Anemia: hemoglobin value -:JDg;"dL

* Bone lesions: one or more osteolytic
lesions on skeletal radiography,

computed tomography (CT), or positron
emission tomography-CT (PET-CT)

RUEEEZ%E - UELEBRE ; THEHRFHRESZMENPRHE -

chis &5 Th N B
Al BENEIBEEN  BEENZE | ERAREANT LB -

e computed tomography (CT), or positron
EfEfERE (CT) WEE

@ emission tomography-CT (PET-CT)
X GTETE IR 1E-CT (PET-CT)

FERFEBRES ; =EEFEX PDF EREESHFEEFE -
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R-ISS Myeloma Staging

+ Measured only at the time of diagnosis

of active Multiple Myeloma *  Serum alburnin =15 gL,
Stage | ®  Serum beta-microgiobulin <35mglL,
»  The expens already knew that high levels 9 *  Nahigherisk ytogenstics, and
of Bata 2 microglobulin and low albumin = Hormal serum lactste dehydragenise level

levels were indicators of nvgher fisk +
myeloma, This staging systern  was | Stagell | = Motfuing Sagel e il
updated as myeloma researchers learmned 1

more dbout Pigh-risk genetic features ®  Soeum beta-2-micragibulin s55mgiL, and
and high levels of LOH, ctaseny | sk cytogenetes e, Hiete), ae
3 F tage dol{¥Tp]] or ekrated serurm lactie
s The Revised International Staging System duiigchcopanis el

was |ast updated in 2015,

This staging systern is only a guide for your doctor on how to treat your myeloma, and does not
fully predict the evolution of the disease.

FREESZE  IRAEERE ; TAEFRAFRESEROPELE -
chis &5 Th N B
Al BENEIBEEN  BEENZE | ERAREANT LB -

R-ISS Myeloma Staging
R-ISS SRR 77 88

e @ Measured only at the time of diagnosis
® ETEZEIRAE

o of active Multiple Myeloma
SRR SR

e @ The experts already knew that high levels of Beta 2 microglobulin and low albumin levels were
indica tors of higher risk

@ EXCEME S/KFH Beta 2 MIKER M EBER KFRUTE BRESHA

o Stage |

Pzl

@ ® Serum albumin >=3.5 g/dL,
® MEEZEAE>=359/dL

o @ Serum beta-2-microglobulin <3.5 mg/L, ® No high-risk cytogenetics, and
® [MER-2-MIKER<3.5mg/L @ FESEENARESZE . WH

FERFEBRES ; =EEFEX PDF EREESHFEEFE -
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R-ISS Myeloma Staging

+ Measured only at the time of diagnosis

of active Multiple Myeloma *  Serum alburnin =15 gL,
i ®  Serum beta:2microglobulin <35mgfL,
»  The expens already knew that high levels 9 * Mo higherisk cytogenetics, and
of Bata 2 microglobulin and low albumin *  Normal ssrum lactate detydrogenass level
levels were indicators of higher risk I
myeloma, This staging  systern  was Stage Il = Hotfning Sage e i
updated as myeloma researchers learned i
more dbout Pigh-risk genetic features »  Serum bets-2-microglobulin s55mglL, and
and high levels of LDH. Stagelly | * ANk coytogencucs fisne, ade), oo
% . dolITp)] o olovated seeum lactite
s The Revised International Staging System airidiogenid e

was |ast updated in 2015,

This staging systern is only a guide for your doctor on how to treat your myeloma, and does not
fully predict the evolution of the disease.

RINEEZS  UEZLSERE | THEHAFRESHEIPERLYE -

chis &5 Th N B
Al BENEIBEEN  BEENZE | ERAREANT LB -

® Normal serum lactate dehydrogenase level
® MEER=EBESE

@ myeloma. This staging system was updated as myeloma researchers learned more about high-risk
genetic features

BiE - BEESRBEMREABR TREZER  ZNHARKET 7 EH SERERSE

Stage || @ Not fitting Stage | or llI
FE_BE O AESEBERIE=IEER

@ Serum beta-2-microglobulin >5.5 mg/L, and
® % B-2-#MIKEH >5.5mg/L» B

and high levels of LDH .
MEKER B SES -

@ The Revised International Staging System was last updated in 2015 .
@ EFIENER S M AREREHR 2015F -

Stage Il
E=ER

FERFEBRES ; =EEFEX PDF EREESHFEEFE -
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R-ISS Myeloma Staging

+ Measured only at the time of diagnosis
Serum alburmin 35 gL,

of active Multiple Myeloma .
i & Serum beta-2-microglobulin <35mgfL,
*  The experns already knew that high levels 9 *  Nahighrisk cytogenstics, and
of Bata 2 microglobulin and low albumin *  Normal ssrum lactate detydrogenass level

levels were indicators of nvgher fisk +
myeloma, This staging systern  was | Stagell | = Motfuing Sagel e il
updated as myeloma researchers learmned 1

more about higherisk genetic features + Serum buts-2amicrogiobuin *55mal. and
and high levels of LOH. P III ®  Highuisk cytogenetics = JE4;14), HIS16), or
1 . tae Sol{FTp)] o ehvated sreum lactate
»  The Revised International Staging System dehydiogenase kel

was |ast updated in 2015,

This staging systern is only a guide for your doctor on how to treat your myeloma, and does not
fully predict the evolution of the disease.

RINEEZS  UEZLSERE | THEHAFRESHEIPERLYE -

chis &5 Th N B
Al BENEIBAEN  @EANSS | MAUARELN AR -

@ @ High-risk cytogenetics [ t(4;14), t(14;16), or del(17p) ] or elevated serum lactate dehydrogenase
level
@ SEEMAMESS [1(4,14) - t(14;16) 5 del(17p) | SN MBI EIREBEEAS

This staging system is only a guide for your doctor on how to treat your myeloma, and does not
fuily predict the evolution of the disease

EESTPARRE—E 58 ATHNBENTENMTAETGNSEE  TEAEEEERNES

FERFEBRES ; =EEFEX PDF EREESHFEEFE -
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M-Spike Tests

e Serum/Urine Protein Electrophoresis
(SPER/UPER) are tests used to find and
quantify abnormal proteins,

The abnormal protein produced by the
Myelomna, is known by several different names,
including Monoclonal Immunoglobulin, M
protein, M spike, paraprotein, and others

o Immunofixation shows the exact type of
the antibody that is abnormal.

e A normal result = 0 g/dL or negative.
[FICEEZS  (UEEEEBRE | THEHAFRESHEBIPEHE -

chis &5 Th N B
Al BENEIBEEN  BEENZE | ERAREANT LB -

M-Spike Tests
M-Z2 & A5

e @ Serum/Urine Protein Electrophoresis
® IE/FEBEK

o (SPEP/UPEP) are tests used to find and
(SPEP/UPEP) EFREHM

quantify abnormal proteins.
EEEEEQE -

Monoclonal
BiEs

protein
EHE

Myeloma
=)t

FERFEBRES ; =EEFEX PDF EREESHFEEFE -
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M-Spike Tests

e Serum/Urine Protein Electrophoresis
(SPER/UPER) are tests used to find and
quantify abnormal proteins,

The abnormal protein produced by the
Myeloma, is known by several different names,

including Monoclonal Immuneoglobulin, M
protein, M spike, paraprotein, and others

o Immunofixation shows the exact type of
the antibody that is abnormal.

e A normal result = 0 g/dL or negative.
[FICEEZS  (UEEEEBRE | THEHAFRESHEBIPEHE -

chis &5 Th N B
Al BENEIBAEN  @EANSS | MAUARELN AR -

e Cell

il 2]

@ O The abnormal protein produced by the Myeloma, is known by several different names,
including Monoclonal Immunoglobulin, M protein, M spike, paraprotein, and others .

BEREELNERENEAXEAENSHE - 8 ERREXRED - MEB - MRIRES - B
& .

@ ® Immunofixation shows the exact type of the antibody that is abnormal.
@ SLEETE BRERNBNEYEE -

@ @ A normal result = 0 g/dL or negative.
B2 = 0g/dL B -

FERFEBRES ; =EEFEX PDF EREESHFEEFE -
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When treated with a monoclonal antibody,
like Darzalex, this antibody will be shown
in the electrophoresis and Immunofixation

studies as a little M spike.

RIGEEZE  UELEBRE ; THEHRAFHESZAENFEHE -

S 3 B
A EBIEIESEY  BEENSE  BACARSEN AR -

o When treated with a monoclonal antibody, like Darzalex, this antibody will be shown
in the electrophoresis and Immunofixation studies as a little M spike.

EFEBHAEE (10 Darzalex ) BB - ZAEREEXNEEEENRPBERE—E/IM

L1 -

AEARERER ;| SRET PDF BHESHEELS .
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Free Light Chains

e This test measures the free light
chains, Kappa and Lambda

e |tisimportant to know your myeloma
subtype in order to monitor the
relevant light chain.

= Kappa reference values: 33 to 194 ma/L

= Lambda reference values: 571 to 26.3 mg/L

muay vary from lab 1o lab

RINEEZS  UEZLSERE | THEHAFRESHEIPERLYE -

ChEE S B HER

Al EBIEIEREEH  BHENSS  BRARESENIIEM -

k=113

o Free Light Chains
HETE

e @ This test measures the free light
@ LR AEE/mN

o chains, Kappa and Lambda
H#IE . FiRAAEE

@ [t is important to know your myeloma

® EENBERREE 55

subtype in order to monitor the
SHRTERE

relevant light chain.

THRASEEEE -

@ Kappa reference values: 3.3 to 19.4 mg/L
® KappaZ2E1fH : 3.32194==/AF

FERFEBRES ; =EEFEX PDF EREESHFEEFE -
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Free Light Chains

e This test measures the free light
chains, Kappa and Lambda

e |tisimportant to know your myeloma
subtype in order to monitor the
relevant light chain.

= Kappa reference values: 33 to 194 ma/L

= Lambda reference values: 571 to 26.3 mg/L

os muay vary from labta lab

RINEEZE  UEZLSEBRE , THEHAFRESHENPRYE -

chis &5 Th N B
Al BENEIBEEN  BEENZE | ERAREANT LB -

® Lambda reference values: 5.71 to 26.3 mg/L
@ fIESLEE : 5.71F26.3==/p7

Reference values may vary from lab to lab
Z2EZEEEEREnE

FERFEBRES ; =EEFEX PDF EREESHFEEFE -
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About 25% of myeloma patients will have
NEGATIVE SPEP (no M-Spike), but will have
a POSITIVE light chain.

FHREESS  WESHERE ; THAEHAFHBRSHENTELE -
S 3 B
A BENEIEAES:  BHANS S | BROARERN LR -

About 25% of myeloma patients will have NEGATIVE SPEP (ho M-Spike), but will
have a POSITIVE light chain.

£ 25% MBI EE S HIRRY SPEP ( & M-Spike ) - EEHIREI1LEEHE -

AEARERER ;| SRET PDF BHESHEELS .
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Free Light Chains in the blood can help

detect an early progression or relapse.

pSED
e

RIGEEZE  UELEBRE ; THEHRAFHESZAENFEHE -

S 3 B
A EBIEIESEY  BEENSE  BACARSEN AR -

Free Light Chains in the blood can help detect an early progression or relapse.

[M& 3 B e 8 o] UE B g Al RHE R S8 5 -

@ X

X

o RELAPSED
E%D

AEARERER ;| SRET PDF BHESHEELS .
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ng ht Chain Ratio (in Multiple myetoma)

The Ratio is the balance between the
kappa and lambda light chains.

_._
With a normal creatinine (< 2 mg / dL):
- ' reference values are 0.26 - 1.65.
With a elevated creatinine (= 2 mg /[ dL):
reference values are 0.37 - 3.
FRINEEZ%E UEZEEERE ;, THESFAFHRESHENPELE -

chis &5 Th N B
Al BEIEIBEES  BEENZE | BRAR

Light Chain Ratio (in Multiple myeloma)

B (ZRUBHERE)

e @® The Ratio is the balance between the

® L6 B 2R E

kappa and lambda light chains.
kappa #l lambda 38 -

reference values are 0.26 - 1.65.
2EEH50.26-165 -

reference values are 0.37 - 3.1.

2EE/037-31-

FEREBRER ; 2R

@ With a normal creatinine (< 2 mg / dL):
O BB EE (<2=Z%=/97) :

@ With a elevated creatinine (>= 2 mg / dL):
O JEEAHS (>=28=/97) :

X PDF BMffESHEEFER -
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ng ht Chain Ratio (in Multiple myetoma)

The Ratio is the balance between the
kappa and lambda light chains.
_._

With a normal creatinine (< 2 mg / dL):
- ' reference values are 0.26 - 1.65.

With a elevated creatinine (= 2 mg /[ dL):
reference values are 0.37 - 3.

RUEEEZ%E - UELEBRE ; THEHRFHRESZMENPRHE -

chis &5 Th N B
Al BENEIBAEN  @EANSS | MAUARELN AR -

Reference values may vary from lab to lab
2EEUREEREME

Light Chain Ratio (in Multiple myeloma)
CEELE (ZRMEEE)

FERFEBRES ; =EEFEX PDF EREESHFEEFE -
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Light Chain Ratio (in Multiple myeloma)

e |If Kappa/Lambda Ratio is above 8 or
less than 0.125 it is considered a
significant abnormality that needs
to be investigated.

e People who have kidney problems
often have higher levels of light
chains at baseline.

RUEELZE  (IBEESERE ; THEHAFHRSMENPELR -
S 3 B
Al BETEIEAEH  EHRANSE | BROARSEENTA8 -

o @ If Kappa/Lambda Ratio is above 8 or
® 1R Kappa/Lambda EEZER 8L 5&

e less than 0.125 it is considered a
IRO.125 BERAASE

significant abnormality that needs
EENEES

to be investigated.
HHE -

@ People who have kidney problems
® EAMA BlfEEE

often have higher levels of light
MERE EakE KN

chains at baseline.
EHiG FRYEE -

FERFEBRES ; =EEFEX PDF EREESHFEEFE -
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Immunoglobulins (Heavy chains)

Immiunogichulin A

l 68 - T8 b
3
"-\""&"T" / Immunogiobutin G g
I \ T - 1632 Mgt ~ ;
&
£ =
/; A‘_ N\ IFnmunaglobutn M [~
60263 mgktl v 2
E
/ immuncgiobulin D ]
ﬁ [
“or=10 B

f

c

§

\ Irnmunagiobulin E &
\ s

RIGEEZE  UELEBRE ; THEHRAFHESZAENFEHE -

S 3 B
A EBIEIESEY  BEENSE  BACARSEN AR -

o Immunoglobulins (Heavy chains)
REKED (E#)

€ Reference values may vary from lab to lab

SEZEIGENERZEME

FERFEBRES ; =EEFEX PDF EREESHFEEFE -
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The myeloma subtype

Defined by the M-Spike immunofixation,
and the highest results in the free light
chain and immunoglobulins testing,
composed like this:

Heavy chain (if any) + Light chain + Phase

Examples:
e 1gG Kappa MGUS

e Kappa light chain only Smoldering Myeloma
* IgA Lambda Multiple Myeloma

FRINHEZE  UELEERE | THEFSTRESHENTRYE -

S 3 B
A BENEIESES  BHRENSE  BEOAKERELEN -

o The myeloma subtype

=y

Defined by the M-Spike immunofixation, and the highest results in the free light chain and
immunoglobulins testing, composed like this:

EM-SpikeREEER @ U REBEFNSEREFARNESER @RI :

Heavy chain (if any) + Light chain + Phase
5 (WRA) +K8E+4E

Examples:

B+ -

® 1gG Kappa MGUS
@ 1gG M MGUS

@® Kappa light chain only Smoldering Myeloma @ IgA Lambda Multiple Myeloma
® (£ Kappa &8 S/E14 5752 @ IgA Lambda 2B ESHEE

FERFEBRES ; =EEFEX PDF EREESHFEEFE -



| ZEPEHE
5208 (1/2) /Page 20

Complete Blood Count

Because multiple myeloma crowds
out bone marrow, it can cause several
kinds of blood deficiencies such as

@ Anemia, a shortage of red blood

cells shown on the Hemog{obi n,
&:h Thrombocytopenia, a shortage of

blood Platelets, Wrve Dot et ot (B

Leukopenia, a shortage of White 1208

Bloeod Cells (leukocytes),
Neutropenia, a shortage of ek
Neutrophils, and e
Lymphopenia, a shortage of

Lymphocytes Bltsohuie Meutropmds Coun (5]

RINEEZS  UEZLSERE | THEHAFRESHEIPERLYE -

chis &5 Th N B
Al BENEIBEEN  BEENZE | ERAREANT LB -

o Complete Blood Count
2 MIKETH

e Because multiple myeloma crowds

ERZRUESRBIEE

out bone marrow, it can cause several
EASHEE  TUEGEIDITLEIER

kinds of blood deficiencies such as :

SEMRHRZLE » B0

Anemia, a shortage of red blood

Bl A2

cells shown on the Hemoglobin,
LEERHIRERE M=,

Thrombocytopenia, a shortage of

M /RREDAE » RZ

FERFEBRES ; =EEFEX PDF EREESHFEEFE -
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Complete Blood Count

Because multiple myeloma crowds
out bone marrow, it can cause several
kinds of blood deficiencies such as
Anemia, a shortage of red blood
cells shown on the Hemog{obi n,
&:h Thrombocytopenia, a shortage of
L blood Platelets, W Blacct S48 ot 1WBC)

Leukopenia, a shortage of White 1208
Bloeod Cells (leukocytes),

L—

MNeutrapenia, a shortage of

Neutrophils, and 0. - i1 WA v sALm -
Lymphopenia, a shortage of

Lymphocytes Bltschute Meutropinds Count JHE]

T

FREESZE  IRAEERE ; TAEFRAFRESEROPELE -
chis &5 Th N B
Al BENEIBEEN  BEENZE | ERAREANT LB -

blood Platelets,
m /i,

0 Leukopenia, a shortage of White
BIMIREDEE  IRZ BB/

@ Blood Cells (leukocytes),
mex (QMmsxK) -

O Neutropenia, a shortage of

O PHBMIKENIE » TR

Neutrophils , and
Bk » A

O Lymphopenia, a shortage of
O WMEREE » B2

Lymphocytes . Reference values may vary from lab to lab
MEIK - 2EE0 HEREME

FERFEBRES ; =EEFEX PDF EREESHFEEFE -
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Comprehensive Metabolic Panel
Reference values mray vary from lab o lab
Chemistry panels are run regularly during and il
after treatrment to check your bady's normal 3547 ol v Bso03 ki
functions.
Albumin. One of the most abundant e L EE e e
@ proteins in humans. Diminished by the
manccional proteins: -l Lol et
High Caleium, Caused by bone [T, | 1T
Nﬂeﬁrrucucn done by MM, \“
x makii
It tin s of
ap cak an
Elevated Serum Creatinine or Low eGFR v
may indicate poor hydration or possible >
* kidney damage. ﬂ__

FREESE  IRAEERE ; THAEFRAFRESEROPELE -
chis &5 Th N B
Al BENEIBEEN  BEENZE | ERAREANT LB -

o Comprehensive Metabolic Panel
HFatlEa

Reference values may vary from lab to lab
SEFUREERENRE

Chemistry panels are run regularly during and
(E2/NAE BN E EERET

after treatment to check your body’ s normal
ARERESENBEESER

functions.
IHEE -

Albumin . One of the most abundant
BER - REENZ—

proteins in humans. Diminished by the
ARBPHEQE - AL T
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Comprehensive Metabolic Panel
Reference values mray vary from lab o lab
Chemistry panels are run regularly during and il
after treatrment to check your bady's normal 3547 ol v Bso03 ki
functions.
Albumin. One of the most abundant e L EE e e
@ proteins in humans. Diminished by the
manccional proteins: -l Lol et
High Caleium, Caused by bone [T, | 1T
Nﬂeﬁrrucucn done by MM, \“
x makii
It tin s of
ap cak an
Elevated Serum Creatinine or Low eGFR v
may indicate poor hydration or possible >
* kidney damage. ﬂ__

RINEEZE  UEZLEERE | THEHAFRESHAENPRYE

chis &5 Th N B
Al BENEIBEEN  BEENZE | ERAREANT LB -

@ monoclonal proteins.
BxEEAD -

0 High Calcium . Caused by bone
S - SI|RSIEN

destruction done by MM,
MMZE R ORISR

O It may result in severe constipation and loss of

O B EEYBRENENNTEX

appetite, weakness, drowsiness, and confusion.

BE - EFH - BENESERE -

Elevated Serum Creatinine or Low eGFR

=28 [ANBET SUE B/ \IKEBE

may indicate poor hydration or possible
O EERMIK G A B O AE
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Comprehensive Metabolic Panel

cence valuses iy ey from lab to b
Chemistry panels are run regularly during and *=™" ]
after treatment to check your bady's norrmal T PR | == ks
functions.
Albumin. One of the mest abundant Creitiing fleramiliood sl s i
@ proteins in humans. Diminished by the
maonocional proteins: o -108 Mgkl -0 o
High Calejum. Caused by bone [ | hl
Nneﬁrrucuon done by MM, :
e maie
t and foss of "

may indicate poor hydration or possible

Elevated Serum Creatinine or Low eGFR E
-
kidney damage. 1’__,

RINEEZE  UEZLSEBRE , THEHAFRESHENPRYE -

ChEE S B HER

Al EBIEIEREEH  BHENSS  BRARESENIIEM -

k=113

kidney damage.
BhigE -
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Plasma Cell Percentage

e The percentage in the bone marrow core
biopsy will be a major determinant of the
classification of the type of disorder.

Normal = =5

MOUS = <10% + Absence of end-organ damage
smoldering myeloma = 10-60% + Absence of
end-organ damage

Multiple myeloma = >10% + Evidence of
end-organ damage, or =60%

* Stains may be performed to highlight the
different cell types present (IHC or

Immunchistochemistry).
CD138 is an antibody stain that marks plasma
cells and aids in enumeration:

FREESZE  IRAEGRE ; THEFRFRESEROPELE -
chis &5 Th N B
Al BENEIBEEN  BEENZE | ERAREANT LB -

o Plasma Cell Percentage
FAMB L

e @ The percentage in the bone marrow core
® HERZONE S

biopsy will be a major determinant of the
EEREETERAERE

classification of the type of disorder.

PR BRI -

O Normal = <5%
B = <5%

O MGUS = <10% + Absence of end-organ damage
O MGUS = <10% + R E#EAKRBERIE

O Smoldering myeloma = 10-60% + Absence of
O EEUSHE = 10-60% + A7
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Plasma Cell Percentage

e The percentage in the bone marrow core
biopsy will be a major determinant of the
classification of the type of disorder.

Normal = =5

MOUS = <10% + Absence of end-organ damage
smoldering myeloma = 10-60% + Absence of
end-organ damage

Multiple myeloma = >10% + Evidence of
end-organ damage, or =60%

* Stains may be performed to highlight the
different cell types present (IHC or

Immunchistochemistry).
CD138 is an antibody stain that marks plasma
cells and aids in enumeration:

FREESZE  IRAEGRE ; THEFRFRESEROPELE -
chis &5 Th N B
Al BENEIBEEN  BEENZE | ERAREANT LB -

e end-organ damage
HAREEEIEE

o O Multiple myeloma = >10% + Evidence of
OZHBHME=>10%+ =

end-organ damage, or >= 60%
BRBEEE A >=60%

@ Stains may be performed to highlight the
@ T DETREBLURELER

different cell types present (IHC or
FEAERARMEIER (IHC 3

Immunohistochemistry ).

SaB@Ea ) -

O CD138 is an antibody stain that marks plasma
O CD138 E—Eifcc MBIl
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Plasma Cell Percentage

+ The percentage in the bone marrow core
biopsy will be a major determinant of the
clasqfncatmn of the type of disorder,

Mormal =

MOUS = '|J‘ + Absence of end-organ damage
Smoldering myeloma = 10-60% + Absence of
end-organ damage

Multiple myeloma = >10% + Evidence of
end-organ damage, or =60%

* Stains may be performed to highlight the
different cell types present (IHC or

Immunchistochemistry).
CD138 is an antibody stain that marks plasma
cells and aids in enumeration:

RINEEZE  UEZLSEBRE , THEHAFRESHENPRYE -

chis &5 Th N B
Al BENEIBEEN  BEENZE | ERAREANT LB -

cells and aids in enumeration.

AT EEWE TE -
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Bone marrow genetics tests

Plasma cell Nucleus Chromosomes DNA
;- = ‘-'
==
=|u
= m ) - - ===
===

Flow cytometry FISH/Cytogenetics NGS/Microarray(SNP)
MRD (FC or NGS)

e A Plasma cell is like a police department,

» it will have a nucleus/bookshelf with all the rulebooks/chromosomes of how the
department should behave, we have 46 chromosomes in each cell, and

e the ruleswritten inside them are the DNA.

RIGEEZE  UELEBRE ; THEHRAFHESZAENFEHE -

S 3 B
A BEIEIEREN  BHENSE | BAOAKERNEABG -

Bone marrow genetics tests

BHEEESAE

Plasma cell Nucleus Chromosomes DNA Flow cytometry FISH/Cytogenetics
NGS/Microarray(SNP) MRD (FC or NGS)

AR AR A% SR 8s DNA AL & FISH/AIRE{EE NGS/MFE5I (SNP) MRD ( FC
g NGS )

@ A Plasma cell is like a police department,

® EEFAENE—EEER -

@ it will have a nucleus/bookshelf with all the rulebooks/chromosomes of how the
department should behave, we have 46 chromosomes in each cell, and @ the rules
written inside them are the DNA.

® ©EE—(EMEZ/ER BEAZAIENURRBHNAARIIFM/ AR  SEMA0
hE 46 Bl - LH @ BEMEESHRAFZDNA -

Bone marrow genetics tests
BREESERH
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Bone marrow genetics tests

= A Myeloma cell is a police
departrment that is not working well

Chromasomes DNA
+ The rulebooks or rules may have

mistakes or mutations,
there may be rules ar parts of
books rissing duplicated, of
with other kinds of aberrant

changes.

FISH/Cytogenetics NCS/Microarray(sNp) *  These mutations may vary from cell
to cell and from person to person, and

might change over tirme.
s And they may help or hinder the
progression of the myeloma,

RINEEZS  UEZLSERE | THEHAFRESHEIPERLYE -

chis &5 Th N B
Al BENEIBEEN  BEENZE | ERAREANT LB -

o ® A Myeloma cell is a police
o ASHEMn 22— EE

e Chromosomes DNA FISH/Cytogenetics NGS/Microarray(SNP)
FEBE2DNA FISH/4HREEENGS/MES(SNP)

department that is not working well .
EEAENEIR -

@ The rulebooks or rules may have mistakes or mutations,

@ = RAIFMERRI T EEAER ARE

O there may be rules or parts of books missing duplicated, or

O TRt AREISERNRELES S IRE - E8 - 5&

with other kinds of aberrant
EHMBEAMNES

changes.
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Bone marrow genetics tests

= A Myeloma cell is a police
departrmant that is not working wall
Chremosomes DNA
+ The rulebooks or rules may have
mistakes or mutations,
there may be rules ar parts of
books rissing duplicated, of
with other kinds of aberrant
changes.

FISH/Cytogenetics NCS/Microarray(sNp) *  These mutations may vary from cell
to cell and from person to person, and
might change over tirme.

s And they may help or hinder the
progression of the myeloma,

RINEEZS  UEZLSERE | THEHAFRESHEIPERLYE -

chis &5 Th N B
Al BENEIBAEN  @EANSS | MAUARELN AR -

e @ These mutations may vary from cell to cell and from person to person, and might change over
time.

@ EL RE EERMMMAME » WHORERIEE M -

® And they may help or hinder the progression of the myeloma.
@ {thifIolEE HENsKME B SHRRIER -
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Mayo clinic genetic risk stratification for multiple
myeloma (MSMART)

Trisomies, LTEI4) arad WED4).
Standard Risk

+  Used anly in active Multiple TE% of newty diagnased patients,
Mysloma y St DeAT7R), viaIa), tAIEL, tl20), Amplification tq (4 or
& Itwas designed for physicians more copies), 53 mutation, RESS Stage 111 High-tisk
extarnal to Mayo, signature by SEP, of High Plasma Cell & phase.
# And helps to classify the most
common genetic features High risk TR Oy arosed atienm
that can occur in myeloma ane hit Oy orir high-sisk thetor

celis.

T sk
+  Lastupdated in 2008, it ¥ R b

Tripbe HIt | Thiew of mire high-fisk facton

This staging systern is only a guide for your doctor on how to treat your ryelamna, and does not
fully predict the evalution of the disease.

RHEESE  (IEAEERE ; THEFAFHESEBA0PELE -
chis &5 Th N B
Al BENEIBAEN  @EANSS | MAUARELN AR -

o Mayo clinic genetic risk stratification for multiple myeloma (mSMART)
BEZHESHUEHZESAIZTE (MSMART)

e Trisomies, t(11;14) and t(6;14).
SEEi, t(11:14) 7 1(6:14) -

Standard Risk
ZERE S

@ Used only in active Multiple Myeloma
® EARNEBUHSRUERE

[ ] It was designed for physicians external to Mayo.

EREERMIIBERER -

® And helps to classify the most common genetic features that can occur in myeloma cells.

@ AR EHERRAMPEERNEERHETHE -

@ Last updated in 2018 .
® -REHMN 20184 -
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Mayo clinic genetic risk stratification for multiple
myeloma (MSMART)

Trisamies, LTEA4] and vE&].

Standard Risk

« Used only in active Multiple Tk of newty diaghosed patients.

Mysloma 4 2 D{T7R), tE4], tIA6], tllac20), Amplification bq (4 or
# b was designed for physiclans rione copses), P53 mutation, R-ESS Stage 111, High-tisk

extarnal to Mayo, signature by CER, o High Plasma Cell S-phase.
*  And helps to classify the most r 7

common genetic features High risk TR Oy arosed atienm

that can occur in mysloma Qrehit | Only ono high-sisk factae

celis.

= iak fac
+  Last updated in 2008, S T
Tripba HRt | Thiee ar miare high-risk Bacton

This staging systern is only a guide for your doctor on how to treat your ryelamna, and does not
fully predict the evalution of the disease.

RINEEZS  UEZLSERE | THEHAFRESHEIPERLYE -

chis &5 Th N B
Al BENEIBEEN  BEENZE | ERAREANT LB -

e High risk

=ER

@ 75% of newly diagnosed patients.
T5%RM2 ENEE -

@ Del(17p), t(4;14), t(14;16), t(14;20), Amplification 1q (4 or more copies), p53 mutation, R-ISS
Stage lIl, High-risk signature by GEP, or High Plasma Cell S-phase.
E@(L7p), t(4;14), t(14;16), t(14;20), #EHB1q (4L L) » pS3EE, R-ISS E=IEEE » GEP 5
SR S HNEEEES -

@ 25% of newly diagnosed patients.
25%HIFTZ RS -

@ One hit Only one high-risk factor
—E2 R fAsciEF

@ Double hit Two high-risk factors
Z2 mESERET
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Mayo clinic genetic risk stratification for multiple
myeloma (MSMART)

Trisomies, LTEI4) arad WED4).
Standard Risk

+  Used anly in active Multiple TE% of newty diagnased patients,
leem!. St DelT7p). vEI4], t&IE], ula20), Amplification tq (4 or
& Itwas designed for physicians more copies), 53 mutation, RESS Stage 111 High-tisk
extarnal to Mayo, signature by SEP, of High Plasma Cell & phase.
# And helps to classify the most
common genetic features High risk TR Oy arosed atienm
that can occur in myeloma ane hit Oy orir high-sisk thetor
celis.

= "
+  Last updated in 2008, S T
Tripba HRt | Thiee ar miare high-risk Bacton

This staging systern is only a guide for your doctor on how to treat your ryelamna, and does not
fully predict the evalution of the disease.

RINEEZE  UEZLEERE | THEHAFRESHAENPRYE

chis &5 Th N B
Al BENEIBEEN  BEENLE | ERARES

k=113

et

@ Triple Hit Three or more high-risk factors
—Es tEREEE

@ This staging system is only a guide for your doctor on how to treat your myeloma, and does not
fuliy predict the evolution of the disease
EESHAERE—E &8 AENBEENMBNMEEEN SR  TEARETEBAERNEE -
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Flow Cytometry

1000 « Flow cytometry is a test used on both
Fiow cymmatry blacd samples and bone marrow

8OO samples to identify “markers” on the

cell's surface and may give us targets

for the use of immunatherapies, like

monoclonal antibodies.

g

o Cells are passed in front of a laser beam
which cauges them to give off light
Groups of cells can be separated and
counted.

Side light scatter (S5C)
g £

o

D 200 400 600 800 400D
[Forward light scatter (FSC)

FHEESE  (IEAEERE ; THEFAFHESEBPHELE
¢ E%&jlll\
Al BENEIBAEN  @EANSS | MAUARELN AR -

o Flow Cytometry
AR E

e ® Flow cytometry is a test used on both
@ FiFldilnE EmEE AN

blood samples and bone marrow
MERERS B

samples to identify “markers” on the
EmEEE S &'

cell's surface and may give us targets

Afa=ET o R R MREEE

for the use of immunotherapies, like

ARSEEZE  HIU

monoclonal antibodies.

Bikinge -
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Flow Cytometry

1000 « Flow cytometry is a test used on both
Fiow cymmatry blacd samples and bone marrow

8OO samples to identify “markers” on the

cell's surface and may give us targets

for the use of immunatherapies, like

monoclonal antibodies.

o Cells are passed in front of a laser beam
which cauges them to give off light

3 a 3 _- Groups of cells can be separated and
. ™4 counted.

D 200 400 600 800 400D
[Forward light scatter (FSC)

Side light scatter (S5C)
g

RINEEZS  UEZLSERE | THEHAFRESHEIPERLYE -

chis &5 Th N B
Al BENEIBAEN  @EANSS | MAUARELN AR -

@ Cells are passed in front of a laser beam

@ {AEEF L FRIEA

which causes them to give off light.
EEFEMEL -

Groups of cells can be separated and
o] R A pE A o FR Al

@ counted.
87 -
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Flow Cytometry in a normal plasma cell

The most common immunophenotype
[expected immune markers) of normal
Plasma Cells may be described as:
e  CD38, CON38, CO9, CD20, C02T
predominantly bright positive, and
- bolytyplc cytoplasmic immunoeglobulin, this

neans that they express both Kappa and
Lambda immunoglobulin.

RHEESE  (IEAEERE ; THEFAFHESEBA0PELE -
chis &5 Th N B
Al BENEIBEEN  BEENZE | ERAREANT LB -

o Flow Cytometry in a normal plasma cell
sRART A ARE

e The most common immunophenotype

EERNRERE

(expected immune markers) of normal
(FEEiSRBAEEE ) EE

Plasma Cells may be described as:

32 dike oI DUEEA -

® (D38, CD138, CD19, CD20, CD27
® CD38 - CD138 - CD19 - CD20 - CD27

predominantly bright positive , and
TEHRRE BB - A

@ Polytypic cytoplasmic immunoglobulin, this
® LRI MERERED - &
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Flow Cytometry in a normal plasma cell

The most common immunophenotype
[expected immune markers) of normal
Plasma Cells may be described as:
» CD38, CON38, CDM, CD20, CO2T
predominantly bright positive, and
» Polytypic cytoplasmic immunoglobulin, this

means that they express both Kappa and
Lambda immunoglobulin.

RINEEZE  UEZLSEBRE , THEHAFRESHENPRYE -

chis &5 Th N B
Al BENEIBEEN  BEENZE | ERAREANT LB -

@ means that they express both Kappa and
EkE M fIZRE ST B

o Lambda immunoglobulin.
fIeE RRIRED -
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Flow Cytometry in a myeloma cell

The typical immur type (expected
immune markers) of myeloma cells shows
several deviations from the normal pattern,

& with some substances that are expected
negative with positive results [CD56, COD81,
CDN7, etc), some others that are expected
positive with negative results, and

# Monoclonal cytoplasmic immunoglobulin,
this means that they express only Kappa or
Lambda immunoglobulin

RINEEZS  UEZLSERE | THEHAFRESHEIPERLYE -

ChEE S B HER

Al EBIEIEREEH  BHENSS  BRARESENIIEM -

k=113

o Flow Cytometry in a myeloma cell
EisRAmsR4amneE

e The typical immunophenotype (expected
HUMGRREY (BN

immune markers) of myeloma cells shows
SRBEARN R EERY &6 E

several deviations from the normal pattern,
BFEEAN—ERE

@ with some substances that are expected
@ EELYE BHY

negative with positive results (CD56, CD81,
EHEREGE (CD56 - CD81 -

CD117, etc.), some others that are expected
CD117% ) » Hih—LEFEZH
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Flow Cytometry in a myeloma cell

The typical immunoph type (expected
immune markers) of myeloma cells shows
several deviations from the normal pattern,

& with some substances that are expected
negative with positive results [CD56, COD81,
CDN7, etc), some others that are expected
positive with negative results, and

# Monoclonal cytoplasmic immunoglobulin,
this means that they express only Kappa or
Lambda immunoglobulin

RINEEZE  UEZLSEBRE , THEHAFRESHENPRYE -

chis &5 Th N B
Al BENEIBEEN  BEENZE | ERAREANT LB -

positive with negative results, and

GHERRER . B

® Monoclonal cytoplasmic immunoglobulin,
@ EEFH AERERER

this means that they express only Kappa or
ERmEMMERE RAEUER

Lambda immunoglobulin.

fIE REXREA -
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Summary

3 Know what type of myeloma you have.
O Keep your labs up to date!
QO Monitor your labs (especially the Myeloma Markers).

O Keep learning! We have multiple resources at
HealthTree University.

RIGEEZE  UELEBRE ; THEHRAFHESZAENFEHE -

ChEi e B R
Al EENFIEESE  BEEASE | EEAREEATAEAM -
€@ Summary
AR

e 0 Know what type of myeloma you have. O Keep your labs up to date!
0 TRAEBEMERLNNSHEE - 0 FENERZRISEIINEE !

o O Monitor your labs (especially the Myeloma Markers).
0 BEENERZE (LERSRERTY ) -

0 Keep learning! We have multiple resources at HealthTree University .

0 RFEE | HPBREZEER BEEAL -
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Thank you!

If you need assistance, contact our team at:

support@healthtree.arg

+1 BOO-709-M3

88e Healtriree Cure Hub
..‘ FOR MULTIPLE MYELOMA

RIGEEZE  UELEBRE ; THEHRAFHESZAENFEHE -

S 3 B
A BEIEIEREN  BHENSE | BAOAKERNEABG -

€@ Thankyou!
ail R !

e If you need assistance contact our team at:

MRBBZ R - BLLT H B S TR E R

o support@healthtree.org
support@healthtree.org

e +1 800-709-1113
+1 800-709-1113
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Understanding your
Myeloma Labs



By monitoring your labs you can prevent

end organ damage and significant disease.

w O




Multiple Myeloma is a type of cancer of

plasma cells

Golgi
apparatus
/

Antibody

Mitochondria



Plasma cells produce proteins called

—

=

immunoglobulins
» s e Immunoglobulins are proteins that
f < attach to foreign substances
J; entering the body,

o Helping fight infections
There are many different types and
they are specialized for different

things.



Multiple Myeloma and Monoclonal Proteins

e Myeloma, secretes abnormal
iImmunoglobulins of only one type that
cannot properly fight infections.

e They are called Monoclonal Proteins
o Also called M-protein, M-spike, and other names.

e Crowding out the other antibodies and

other components of the immune system.
o  Making too much of one type reduces the ability
to create a wide spectrum of immunoglobulins to
fight infections.

e As Myeloma cells grow, they start Crowding

out the other Blood cells in the bone Top: Normal Bone Marrow:
Marrow. Bottom: Multiple Myeloma Bone Marrow



MGUS is a precursor of Myeloma

Diagnosed with the following

Serum monoclonal protein <3 g/dL

Clonal bone marrow plasma cells <10%

Absence of end-organ damage such as hypercalcemia, renal
insufficiency, anemia, and bone lesions (CRAB) that can be
attributed to the plasma cell proliferative disorder




Smoldering Myeloma is another precursor
closer to Myeloma

Diagnosed with the following

Serum monoclonal protein 23 g/dL, or urinary monoclonal
protein 2500 mg per 24 h

Clonal bone marrow plasma cells 10-60%

Absence of end-organ damage such as hypercalcemia, renal
insufficiency, anemia, and bone lesions (CRAB) that can be
attributed to the plasma cell proliferative disorder, or
amyloidosis




Multiple Myeloma

Diagnosed with 210% plasma cells, and

Presence of end-organ damage such as hypercalcemia, renal
Insufficiency, anemia, or bone lesions (CRAB) that can be attributed
to the plasma cell proliferative disorder

Or any of the following:
e 260% plasma cells in the bone marrow
e Free light chain (FLC) ratio 2100 ( with involved FLC level
=100 mg/L)
e Extramedullary disease
e More than one focal lesion on MRI 2 5mm




CRAB

Calcium: serum calcium >11mg/dL

Renal insufficiency: creatinine
clearance (eGFR) <40 mL per minute or
serum creatinine >2 mg/dL

Anemia: hemoglobin value <10 g/dL

Bone lesions: one or more osteolytic
lesions on skeletal radiography,
computed tomography (CT), or positron
emission tomography-CT (PET-CT)



R-ISS Myeloma Staging

e Measured only at the time of diagnosis
of active Multiple Myeloma Serum albumin 23.5 g/dL,

Serum beta-2-microglobulin <3.5mgl/L,

No high-risk cytogenetics, and

Normal serum lactate dehydrogenase level

e The experts already knew that high levels Stage |

of Beta 2 microglobulin and low albumin
levels were indicators of higher risk

myeloma. This staging system was | Stagell e  Not fitting Stage I or Il|

updated as myeloma researchers learned
more about high-risk genetic features

) ° Serum beta-2-microglobulin >5.5mg/L, and
and high levels of LDH. e  High-risk cytogenetics [t(4;14), t(14;16), or
Stage lll
. . . del(17p)] or elevated serum lactate
e The Revised International Staging System dehydrogenase level

was last updated in 2015.

This staging system is only a guide for your doctor on how to treat your myeloma, and does not
fully predict the evolution of the disease.



M-Spike Tests

Y -
Waiky

Monoclonal
protein

Myeloma
Cell

e Serum/Urine Protein Electrophoresis
(SPEP/UPEP) are tests used to find and
quantify abnormal proteins.

o The abnormal protein produced by the

Myeloma, is known by several different names,
including Monoclonal Immunoglobulin, M

protein, M spike, paraprotein, and others.

e Immunofixation shows the exact type of

the antibody that is abnormal.

e A normal result = O g/dL or negative.



When treated with a monoclonal antibody,
like Darzalex, this antibody will be shown
in the electrophoresis and Immunofixation

studies as a little M spike.



Free Light Chains

e This test measures the free Ilight
chains, Kappa and Lambda

e |tisimportant to know your myeloma
R subtype in order to monitor the

(kappa or lambda) relevant |ig ht Chaiﬂ.

e Kappa reference values: 3.3 to 19.4 mg/L

Heavy Chain
(I9G, IgA, IgM, IgD, IgE)

=

e Lambda reference values: 5.71to 26.3 mg/L

Reference values may vary from lab to lab



About 25% of myeloma patients will have
NEGATIVE SPEP (no M-Spike), but will have
a POSITIVE light chain.



Free Light Chains in the blood can help

detect an early progression or relapse.

s



Light Chain Ratio (in Multiple myeloma)

e The Ratio is the balance between the
kappa and lambda light chains.

e With a normal creatinine (< 2 mg / dL):

' ' reference values are 0.26 — 1.65.

e With a elevated creatinine (> 2 mg/dL):
reference values are 0.37 - 3.1.

Reference values may vary from lab to lab



Light Chain Ratio (in Multiple myeloma)

If Kappa/Lambda Ratio is above 8 or
less than 0.125 it is considered a
significant abnormality that needs
to be investigated.

People who have kidney problems
often have higher levels of light
chains at baseline.



Immunoglobulins (Heavy chains)

Immunoglobulin A

68 - 378

Immunoglobulin G

768 -1632

Immunoglobulin M

60 - 263

Immunoglobulin D

<or=10

Immunoglobulin E

<or=214

mg/dl v

mg/dl v

mg/dl v

mg/dl

mg/dl

Reference values may vary from lab to lab



The myeloma subtype

Defined by the M-Spike immunofixation,
and the highest results in the free light
chain and immunoglobulins testing,
composed like this:

Heavy chain (if any) + Light chain + Phase

Examples:
e |9G Kappa MGUS
e Kappa light chain only Smoldering Myeloma
e |gA Lambda Multiple Myeloma

\

Heavy Chain
(I9G, I1gA, IgM, 19D, IgE)

=

N

Light Chain
(kappa or lambda)



Complete Blood Count

Because multiple myeloma crowds
out bone marrow, it can cause several
kinds of blood deficiencies such as:

Anemia, a shortage of red blood
cells shown on the Hemoglobin,

h Thrombocytopenia, a shortage of
“ %V blood Platelets,

e Leukopenia, a shortage of White

Blood Cells (leukocytes),

o Neutropenia, a shortage of
Neutrophils, and

o Lymphopenia, a shortage of
Lymphocytes.

White Blood Cell count (WBC) Hemoglobin (HGB)

32-106 kful  ~v 121-159
Platelets Lymphocyte Absolute Count
150 - 440 kful v 0.8-31 kiul  ~

Absolute Neutrophils Count (ANC)
Reference values may

13-7 kil ~ vary from lab to lab



Comprehensive Metabolic Panel

Chemistry panels are run regularly during and
after treatment to check your body’s normal
functions.

Bk

Albumin. One of the most abundant

proteins in humans. Diminished by the
monoclonal proteins.

High Calcium. Caused by bone
destruction done by MM,

o It may result in severe constipation and loss of
appetite, weakness, drowsiness, and confusion.

Elevated Serum Creatinine or Low eGFR

may indicate poor hydration or possible
kidney damage.

Reference values may vary from lab to lab

Albumin Calcium

35-47 gdl « 84-10.2 mg/div

. eGFR (Estimated glomerular filtration
Creatinine (Serum/Blood) .
rate ) / Creatinine Clearance

0.52-1.08 mg/dlv >60 ml/min
Glucose

64 -128




Plasma Cell Percentage

e The percentage in the bone marrow core
biopsy will be a major determinant of the

classification of the type of disorder.
o Normal = <5%
o MGUS = <10% + Absence of end-organ damage
o Smoldering myeloma = 10-60% + Absence of
end-organ damage
o Multiple myeloma = >10% + Evidence of
end-organ damage, or 260%

e Stains may be performed to highlight the
different cell types present (IHC or

Immunohistochemistry).
o CDI138 is an antibody stain that marks plasma
cells and aids in enumeration.




Bone marrow genetics tests

Plasma cell Nucleus Chromosomes DNA

Flow cytometry FISH/Cytogenetics NGS/Microarray(SNP)
MRD (FC or NGS)

A Plasma cell is like a police department,

it will have a nucleus/bookshelf with all the rulebooks/chromosomes of how the
department should behave, we have 46 chromosomes in each cell, and

the rules written inside them are the DNA.



Bone marrow genetics tests

e A Myeloma cell is a police

department that is not working well.

Chromosomes DNA
e The rulebooks or rules may have

mistakes or mutations,

o there may be rules or parts of
books missing duplicated, or
with other kinds of aberrant
changes.

FISH/Cytogenetics NGS/Microarray(SNP) ® These mutations may vary from cell
to cell and from person to person, and

might change over time.

e And they may help or hinder the
progression of the myeloma.



Mayo clinic genetic risk stratification for multiple
myeloma (MSMART)

e Used only in active Multiple
Myeloma

e |t was designed for physicians
external to Mayo.

e And helps to classify the most
common genetic features
that can occur in myeloma
cells.

e Last updated in 2018.

Standard Risk

Trisomies, t(11;14) and t(6;14).

75% of newly diagnosed patients.

High risk

Del(17p), t(4;14), t(14;16), t(14;20), Amplification 1q (4 or
more copies), p53 mutation, R-ISS Stage lll, High-risk
signature by GEP, or High Plasma Cell S-phase.

25% of newly diagnosed patients.

One hit Only one high-risk factor
Double hit | Two high-risk factors
Triple Hit Three or more high-risk factors

This staging system is only a guide for your doctor on how to treat your myeloma, and does not
fully predict the evolution of the disease.




Flow Cytometry
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Flow cytometry is a test used on both
blood samples and bone marrow
samples to identify “markers” on the
cell's surface and may give us targets
for the use of immunotherapies, like
monoclonal antibodies.

Cells are passed in front of a laser beam
which causes them to give off light.
Groups of cells can be separated and
counted.



Flow Cytometry in a normal plasma cell

The most common immunophenotype
(expected immune markers) of normal

Plasma Cells may be described as:

CD38, CD138, CD19, CD20, CD27
predominantly bright positive, and

Polytypic cytoplasmic immunoglobulin, this
means that they express both Kappa and
Lambda immunoglobulin.



Flow Cytometry in a myeloma cell

The typical immunophenotype (expected
immune markers) of myeloma cells shows
several deviations from the normal pattern,

e with some substances that are expected
negative with positive results (CD56, CD8],
CD117, etc.), some others that are expected
positive with negative results, and

e Monoclonal cytoplasmic immunoglobulin,
this means that they express only Kappa or
Lambda immunoglobulin.




Summary

d Know what type of myeloma you have.
d Keep your labs up to date!
d Monitor your labs (especially the Myeloma Markers).

0 Keep learning! We have multiple resources at
HealthTree University.



https://university.healthtree.org/app/courses

Thank you!

If you need assistance, contact our team at:

support@healthtree.org

+1 800-709-1113

‘:. HealthTree Cure Hub
.“ FOR MULTIPLE MYELOMA


mailto:support@healthtree.org
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