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Multiple myeloma

ÅNeoplastic plasma cell disorder 
ÅClonal proliferation of malignant plasma cells in the bone marrow microenvironment

ÅMonoclonal protein in blood or urine

ÅOrgan dysfunction

Å1% of neoplastic diseases

Å13% of hematologic cancers

ÅIn western countries, the annual age-adjusted incidence is 5.6 cases per 100,000 
persons

ÅIn recent years, the introduction of autologous stem cell transplantation & the 
availability of agents such as thalidomide, bortezomiband lenalidomidehave 
changed the management of myeloma and extended overall survival.

ÅPatients < 60 years, 10 year survival is approximately 30%

N EnglJ Med 2011;364:1046-60



Epidemiology of Thai MM patients

Retrospective data collection for 10 
years, multicenter study in 2008
Á Median age = 62 years (20-96)
Á Total case 1,100 cases
Á Gender 
Á Male 52.6%
Á Female 47.4%



Pathogenesis of Multiple Myeloma

HideshimaT, et al. Nature Reviews Cancer 7, 585-598 (August 2007)

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



1. During progressionҦ focal amplifications of 
1q21.2(43 72%), amplification &   
translocation of c-myc/bcl2Ҧ increasing 
resistance to anti-MM therapy

2. Increase of coding mutations during 
therapy(46ҧ)

3. Acquiring new subclones/changes in the 
clonal composition under therapy

Multistep pathogenesis 
of MM

Increasing genetic instability / new genetic alterations during the progression of MM

ChesiM and BergsagelPL et al. ASH education 2011



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), t(14;16), t(14;20) /ƛǊŎǳƭŀǘƛƴƎ t/Ωǎ

Comorbidities (renal failure, low 
albumin, high ̡2M)

Deletion (1p); addition (1q) IƛƎƘ ǎŜǊǳƳ C[/Τ ƘƛƎƘ ʲнa

Medical community Deletion (13q) by metaphase 
cytogenetics

Extramedullary disease

Drug discovery/ availability Hypodiploidy wŜŘǳŎŜŘ ǇƻƭȅŎƭƻƴŀƭ .at/Ωǎ

Rational regimen design High-risk GEP signatures Early relapse; absence of 
response



Clinical presentation of MM

ÁBone marrow failure

ÁBone pain due to osteoporosis or compression fracture of spine

ÁNeurological  symptoms eg. Polyneuropathy, mononeuropathymultiplex or 
autonomic neuropathy from paraprotein8 or systemic amyloidosis

ÁParaproteinemia

ÁMetabolic : renal failure, hypercalcemia, tumor cachectic syndrome

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

ÁSystemic amyloidosis

ÁPOEMS syndrome



CRAB: end organ damage

Hypercalcemia Serum Calcium > 11 mg/dL

Renal insufficiency Serum Creatinine > 1.9 mg/dL

Anemia Hemoglobin < 10 g/dL

Bony lesions Lytic bone lesions, or osteoporosis with compression 
fractures

Other associated 
findings

Symptomatic hyperviscosity, amyloidosis, recurring 
bacterial infections ( >2 episodes in 12 months)



Multiple myeloma (MM)

PBS: Rouleauxformation BM smear: immature plasma cell



Multiple myeloma (MM)

Serum protein electrophoresis Urine protein electrophoresis

http://upload.wikimedia.org/wikipedia/commons/d/d7/Monoclonal_gammopathy_Multiple_Myeloma.png


Multiple 
myeloma

Osteolyticbone lesions



Multiple myeloma: CD 138

Am. J. Clin. Pathol. 121 (2): 254ς63



Diagnostic criteria for MM
Both criteria must be met:

1. /ƭƻƴŀƭ .a ǇƭŀǎƳŀ ŎŜƭƭǎ җмл҈ ƻǊ ōƛƻǇǎȅ-proven bony or extramedullary 
plasmacytoma

2. !ƴȅ җм ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳȅŜƭƻƳŀ ŘŜŦƛƴƛƴƎ ŜǾŜƴǘǎΥ
ÅEvidence of end organ damage that can be attributed to the underlying plasma cell 

proliferative disorder, specifically: 
1) Hypercalcemia: serum calcium >0.25 mmol/L (>1 mg/dL) higher than the upper limit of normal or 

>2.75 mmol/L (>11 mg/dL)
2) Renal insufficiency: CCr<40 mL per minute or serum creatinine >177 lmol/L (>2 mg/dL)
3) Anemia: hemoglobin value of >2 g/dLbelow the lower limit of normal, or Hb<10 g/dL
4) .ƻƴŜ ƭŜǎƛƻƴǎΥ җ м ƻǎǘŜƻƭȅǘƛŎ ƭŜǎƛƻƴǎ ƻƴ ǎƪŜƭŜǘŀƭ ǊŀŘƛƻƎǊŀǇƘȅΣ /¢ ƻǊ t9¢-CT

Å/ƭƻƴŀƭ .a ǇƭŀǎƳŀ ŎŜƭƭ җ сл҈
ÅLƴǾƻƭǾŜŘΥ ǳƴƛƴǾƻƭǾŜŘ ǎŜǊǳƳ ŦǊŜŜ ƭƛƎƘǘ ŎƘŀƛƴ όC[/ύ Ǌŀǘƛƻ җмлл όƛƴǾƻƭǾŜŘ ŦǊŜŜ ƭƛƎƘǘ ŎƘŀƛƴ ƭŜǾŜƭ 
Ƴǳǎǘ ōŜ җмлл ƳƎκ[ύ
Å>1 focal lesions on MRI (at least 5 mm in size)

Rajkumar et al., Lancet Oncol, 2014, 15, e538-e548



Monoclonal gammopathyof undetermined 
significance (MGUS)
Åά!ǎȅƳǇǘƻƳŀǘƛŎ ǇǊŜƳŀƭƛƎƴŀƴǘ ǎǘŀƎŜέ

ÅRate of progression from MGUS to MM = 0.5%-1%

Å3%-4% of population of the age > 50 years

Lancet Oncol 2014; 15: e538ς48



Smoulderingmultiple myeloma (SMM)

ÅάLƴǘŜǊƳŜŘƛŀǘŜ ǎǘŀƎŜ ōŜǘǿŜŜƴ aD¦{ ŀƴŘ aaέ

ÅProgression rate to MM in first 5 years after diagnosis = 10% per year

Å14% of all plasma cell dyscrasias

Å2 subsets
ÅPatients with biologically premalignancy

ÅPatients with CRAB negative malignancy

ÅNeed study for prognostic factor identification

Lancet Oncol 2014; 15: e538ς48



Multiple myeloma (MM)

Å80% originate from non-IgM MGUS: IgA, IgD, IgE, IgG

Å20% originate from light chain MGUS : kappa, lambda

ÅIgMMGUS usually evolves Waldenstormmacroglobulinemia
ÅRare for progression from IgMMGUS to MM

Lancet Oncol 2014; 15: e538ς48



Comparison of Clinical Features 
MM, SMM, or MGUS

Characteristics MM SMM MGUS

Marrow plasma cells җ10% җ10% < 10%

Serum M-spike җ3 g/dL җ3 g/dL < 3 g/dL

Bence-Jones protein җ1 g/24 hrs < 1 g/24 hrs < 1 g/24 hrs

Anemia Usually present May be present absent

Hypercalcemia, renal 
insufficiency

May be present absent absent

Lyticbone lesions Usuallypresent absent absent



Revised IMWG criteria

MGUS SMM MM

Å<10% BMPC and
Å<3 gm/dLprotein and 
ÅNo MDE

Åҗмл-60%BMPC or
Åҗо ƎƳκdLS. M protein or
Åҗрлл ƳƎκнпƘǊ ¦ǊΦ a 

protein and
ÅNo MDE

ÅPCPD, and
Å1 or more MDE
ÅCRAB
Åҗсл҈ .at/
Åҗмлл t[/ Ǌŀǘƛƻ
Å>1 MRI focal lesion

RajkumarSV, DimopoulosM, Palumbo A, et al. Lancet Oncol. 2014;15(12):e538-e548



International Staging System

GrippPR et al. JCO 2005;23:3412-20



Cytogenetic risk groups (by FISH) for MM

Risk group Cytogenetic findings Disease characteristics Median 
survival

Good risk Å hyperdiploidy
Å t(11;14) by FISH
Å t(6;14) by FISH

Most often
ÅExpress IgG kappa
ÅLytic bone lesions

8-10 years

Intermediate 
risk

Å t(4;14) by FISH ÅOften IgA lambda
ÅLess bone disease

5 years

High risk Å del 17p by FISH
Å t(14;16) by FISH
Å cytogenetic del 13 
Å hypodiploidy
Å 1q gain
Å plasma cell leukemia

ÅOften express IgA lambda
ÅSkeletal-related complications 

(less often)

< 2 years
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ISS and Revised-ISS for MM

Stage International Staging System (ISS) Revised-ISS (R-ISS)

I Serum ̡ 2 microglobulin< 3.5 
mg/L
or 
{ŜǊǳƳ ŀƭōǳƳƛƴ җ оΦр ƳƎκ[

ISS stage I and standard risk 
chromosome abnosmalitiesby FISH
and 
Serum LDH < the upper limit of normal

II Not ISS stage I or III Not R-ISS stage I or III

III Serum ̡ н microglobulinҗ рΦр 
mg/L

ISS stage III and either high risk 
chromosome abnosmalitiesby FISH
or
Serum LDH > the upper limit of normal



Revised International Staging System for 
Myeloma

R-ISS for MM 5 year survival 
rate (%)*

{ǘŀƎŜ LҦ !ƭƭ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 
ÅSerum albumin 3.5 gm/dL

ÅSerum beta-2-microglobulin <3.5 mg/L

ÅNo high-risk cytogenetics

ÅNormal serum LDH

82

{ǘŀƎŜ LLҦ bƻǘ ŦƛǘǘƛƴƎ {ǘŀƎŜ L ƻǊ LLL62

{ǘŀƎŜ LLLҦ .ƻǘƘ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ
ÅSerum beta-2-microglobulin >5.5 mg/L

ÅHigh-risk cytogenetics [t(4;14), t(14;16), or del(17p)] or Elevated 
serum LDH

40


