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Multiple myeloma

ANeoplastic plasma cell disorder
A Clonal proliferation of malignant plasma cells in the bone marrow microenvironment
A Monoclonal protein in blood or urine
A Organ dysfunction
A 1% of neoplastic diseases
A 13% of hematologic cancers

A In western countries, the annual ageljusted incidence is 5.6 cases per 100,000
persons

AIn recent years, the introduction of autologous stem cell transplantation & the
availability of agents such as thalidomité@rtezomibandlenalidomidehave
changed the management of myeloma and extended overall survival.

A Patients < 60 years, 10 year survival is approximately 30%

N EnglJ Med 2011,;364:10460



Epidemiology of Thai MM patients

Retrospective data collection for 10

<40 3.5 years, multicenter study in 2008
40-49 11.4 A Median age = 62 years (2®)
50-59 26,4 A Total case 1,100 cases
60-69 30.2 A Gender
70-79 22.8 A Male 52.6%

>80 5.4 A Female 47.4%



Pathogenesis of Multiple Myeloma
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Nature Reviews | Cancer

Hideshimar, et al.

The proliferation and
survival of multiple
myeloma cells within the
tumor microenvironment is,
therefore, dependent on
their interaction with the
BMSC and the ECM.

Nature Reviews Cancer 7,588 (August 2007
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Risk factors for newly diagnosed MM

Host Plasma cell genetics Other
Advanced age, frailty Deletion (17p) High S phase, high LDH
Performance status t(4;14), t1(14;16), t(14,20) | ANOdzf | Ay 3 t/
Comorbidities (renal failure, loy Deletion (1p); addition (1g) | A 3K & SNXzy CJ[ /
albumin, high 2M)

Medical community Deletion (13q) by metaphase Extramedullary disease
cytogenetics

Drug discovery/ availability ~ Hypodiploidy WSRdAzOSR L}t & Of

Rational regimen design Highrisk GEP signatures Early relapse; absence of
response




Clinical presentation of MM

ABone marrow failure
ABone pain due to osteoporosis or compression fracture of spine

ANeurological symptomsg Polyneuropathymononeuropathymultiplex or
autonomic neuropathy from paraprotein8 or systemic amyloidosis

AParaproteinemia
AMetabolic : renal failure, hypercalcemia, tumor cachectic syndrome

ACardiovascular : high output heart failure, restrictive cardiomyopathy due to
cardiac amyloidosis

A Systemic amyloidosis
APOEMS syndrome



CRAB: end organ damage

Hypercalcemia Serum Calcium > 11 naij/

Renal insufficiency Serum Creatinine > 1.9 najj/

Anemia Hemoglobin < 10 giL

Bony lesions Lytic bone lesions, or osteoporosis with compression
fractures

Other associated Symptomatidyperviscosityamyloidosis, recurring

findings bacterial infections ( >2 episodes in 12 months)
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PBSRouleauXormation BM smear: immature plasma cell




Multiple myelomgMM)

Serum protein electrophoresis Urine protein electrophoresis
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http://upload.wikimedia.org/wikipedia/commons/d/d7/Monoclonal_gammopathy_Multiple_Myeloma.png

Multiple
myeloma

Osteolyticbone lesions

Punched-out lesions in patients with multiple myeloma. A, About the shoulder girdle (Courtesy of Dr. David Bragg);
B, in the skull; C, in the pelvic girdle.
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Multiple myeloma

Protein Electrophoresis and Immunofixation
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Diagnostic criteria for MM

Both criteria must be met:

1. / £t 2yt . a LI} I &Yl -prayéntbdnyor exiwvamedullariNd 0 A 2
plasmacytoma

2.1lye xm 2F O0KS F2fft26Ay3 YeSt2Yl RS

A Evidence of end organ damage that can be attributed to the underlying plasma cell
proliferative disorder, specifically:

1) Hypercalcemia: serum calcium >0125olL (>1 mgdL) higher than the upper limit of normal or
>2.75mmol/L (>11 mgdl

2) Renal insufficiencyCCr<40 mL per minute or serum creatinine >1iMol/L (>2 mgdLl)
3) Anemia: hemoglobin value of >2di/below the lower limit of normal, oHb <10 gL
4) . 2yS tSarz2zyay x m 2aiasSz2teidAocCcTSaArzya 2y ais
Al t2yrt . a LIXFayvYl OStft »x c s>
ALY @2t OSRY dzyAy @2t SR &SNMHzy FTNBS fAIKI OF
Ydzaud O0S xmnn Y3IK[ U
A>1 focal lesions on MRI (at least 5 mm in size)

Rajkumar et al., Lancet Oncol, 2014, 15, e&388



Monoclonalgammopathyof undeterminedy & z
significance (MGUS)
Ad! a8 YL 2YIFOGAO LINBYFEAIYI VI
ARate of progression from MGUS to MM = 0-5%

A3%4% of population of the age > 50 years

Lancet Oncol 2014; 15: e5388



Smoulderingnultiple myeloma (SMM) W/

AALYGSNYSRALFGS &adadl3S oSugSSy abD! .
AProgression rate to MM in first 5 years after diagnosis = 10% per year
A14% of all plasma cellscrasias

A2 subsets
APatients with biologicallpremalignancy
APatients with CRAB negative malignancy

ANeed study for prognostic factor identification

Lancet Oncol 2014; 15: e5388



Multiple myeloma (MM)

A80% originate from noigM MGUS IgA,IgD IgE 1gG
A20% originate from light chain MGUS : kapleanbda

AlgM MGUS usually evolva¥aldenstormmacroglobulinemia
ARare for progression froligM MGUS to MM

Lancet Oncol 2014; 15: e5388



Comparison of Clinical Features

MM, SMM, or MGUS

Characteristics MM SMM MGUS
Marrow plasma cells % 10% »10% < 10%
Serum Mspike X 3 g/dL X3 g/dL <3 gdL
BenceJones protein X1 g/24 hrs <1 g/24 hrs <19g/24 hrs
Anemia Usually present May be present absent
Hypercalcemiarenal May be present absent absent
Insufficiency
Lyticbone lesions Usuallypresent absent absent




Revised IMWG criteria

MGUS SMM MM
A <10% BMPC and A % M60%BMPC or A PCPD, and
A <3 gmbLproteinand Ax o @&L.%.WM protein or A 1 or more MDE
A No MDE Axpnn Y3IkHnKRCRABD a
protein and Axcme: . at/
A No MDE Axmnn t [/ NI aGA

A >1 MRI focal lesion

RajkumarSV,DimopoulosM, Palumbo A, et al. Lanc@ncol 201415(12):e538-e548



Percenlage

Median
\ DeathsN in months
\ 22 z; :, ;gg;gf i’i'fg Z’ Stage| B2M < 3.5 mg/L and
SS stage Il 20182,698 29 (27, 31) Albumin 23.5 g/dL

Stage Il Neither | or Il

Stage Il B2M 25.5 mg/L

T Y T T T T BT T
4 48 72 % 120 14 168 192 216

Months From Intial Chemotherapy Treatment

GrippPR et al. JCO 2005;23:342



Cytogenetic risk groups (by FISH) for M

Risk group Cytogenetic findings Disease characteristics Median
survival
Good risk A hyperdiploidy Most often 8-10 years
A t(11;14) by FISH A Express IgG kappa
A t(6;14) by FISH A Lytic bone lesions
Intermediate | A t(4;14) by FISH A Often IgA lambda 5 years
risk A Less bone disease

High risk A del 17p by FISH A Often express IgA lambda < 2 years
A t(14:16) by FISH A Skeletalrelated complications
A cytogenetic del 13 (less often)
A hypodiploidy
A 1q gain
A plasma cell leukemia



Cytogenetic risk groups (by FISH) for M g

Risk group Cytogenetic findings Disease characteristics Median
survival
Good risk A hyperdiploidy Most often 8-10 years
A t(11;14) by FISH A Express IgG kappa
A t(6;14) by FISH A Lytic bone lesions
Intermediate | A t(4;14) by FISH A Often IgA lambda 5 years
risk V' cytogenetic del 13 | A Less bone disease
High risk A del 17p by FISH A Often express IgA lambda < 2 years

A t(14:16) by FISH

A—ecytogenetic-del13
A hypodiploidy
A 1q gain

A plasma cell leukemia

A Skeletalrelated complications
(less often)




ISS and Revis4¢dS for MM

Stage| International Staging System (IS RevisedISS (RSS)
| | Serum 2 microglobulin< 3.5 ISS stage | and standard risk
mg/L chromosomeabnosmalitiedy FISH
or and
{ SNYzY | f 0dzYAY »Serum LDH < the upper limit of norms
Il | Not ISS stage | or Il Not RISS stage | or Il
Il | Serum Hmicroglobulink p ® pISS stage Il and either high risk
mg/L chromosomeabnosmalitiedy FISH
or
Serum LDH > the upper limit of normz




Revised International Staging System fog @ 5
Myeloma s

RISS for MM 5 year survival
rate (%)*
{fO01613S LM!tt 2F OUKS F2ff2 82

A Serum albumin 3.5 grdL

A Serum beta2-microglobulin <3.5 mg/L
A No highrisk cytogenetics

A Normal serum LDH

{GF3S LLM b2G FAGOGAYI [ G} 62

{O0F3S LLLM .20K 2F GKS T2 40
A Serum beta2-microglobulin >5.5 mg/L
A Highrisk cytogenetics [t(4;14), t(14;16), or del(17p)] or Elevated

serum LDH



