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* SMM insidansi : 100.000/ 0,44

* Multipl myelom tanisi almis hastalarin % 14 ‘4G SMM

* Ortalama yas benzer olarak 65-70

Kristinsson SY, HolmbergE,BlimarkC.Treatmentforhigh-
risksmolderingmyeloma.NEnglJMed.2013;369:1762-1763.
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ULTRA HIGH RISK
“

* Tam vicud MRI da birden fazla kemik lezyonunda TTP

13 ay (HiHengass J, Fechtner K, Weber MA, et al. Prognostic significance of focal

lesions in whole-body magnetic resonance imaging in patients with asymptomatic
multiple myeloma.JClinOncol.2010;28:1606-1610. )

+ Kemik iligi plazma hticresi> %60 olan hastalarda TTP
7,7 ay ve %95 2 yil icinde semptomatik myelom

gell§|yo r. (Rajkumar SV, Larson D, Kyle RA. Diagnosis of smoldering multiple
myeloma.NEnglJMed.2011;365:474-475. )

* FLR>100 hastalarda TTP 18 ay

(KastritisE, TerposE,MoulopoulosL,etal.Extensivebonemarrowinfiltration and
abnormal free light chain ratio identifies patients with asymptomatic myeloma at
high risk for progression to symptomatic disease.Leukemia.2013;27:947-953.




(5%) of 121 patients with smouldering multiple

Panel: Revised International Myeloma Working Group diagnostic criteria for multiple myeloma in a third study were reported to have BMPC

myeloma and smouldering multipgls

Definition of multiple myelo

G e e Definition of smouldering multiple myeloma

Sl Both criteria must be met:
+  Myeloma defining events 1
. Evidence of end orga «  Serum monoclonal protein (IgG or IgA) =30 g/L or urinary monoclonal protein =500 mg
proliferative disorder,
. Hypercalaemiz per 24 h and/or clonal bone marrow plasma cells 10-60%
R »  Absence of myeloma defining events or amyloidosis

«  Renal insufficienc
=177 pmol/L (=2 1
+  Anaemia: haemog PET-CT="F-fluorodeaxyglucose PET with CT. *Clonality should be established by showing k/A-light-chain restriction on flow

haemoglobin valu cytometry, immunchistochemistry, or immunofluorescence. Bone marrow plasma cell percentage should preferably be
= Bone lesions: one estimated from a core biopsy specimen; in case of a disparity between the aspirate and core biopsy, the highest value should be
. An::;rn:rmore of t used. tMeasured or estimated by validated equations. If bone marrow has less than 10% clonal plasma cells, more than one
e bone lesion is required to distinguish from solitary plasmacytoma with minimal marrow involvement. §These values are based

+  Involved:uninvaly on the serum Freelite assay (The Binding Site Group, Birmingham, UK). The involved free light chain must be =100 mg/L. §Each
=1 focal lesions on focal lesion must be 5 mm or more in size.

Definition of smouldering m
Both criteria must be met:
Serum monoclonal protein (IgG or Igh) =30 g/l or urinary monaclonal protein =500 mg
per 24 h and/or clonal bone marrow plasma cells 10-60%
Absence of myeloma defining events or amyloidosis

— . . ' - e
myeloma have altered FLC ratios that indicate excess
production of a clonal FLC by the proliferating plasma
cell population.”**** The presence of an abnormal FLC
PET-CT-"F-Muosodensyghucnse PET with CT. *Clonality should be-establishesl by shawing k-light-chain restriction on flow ratio, and the extent to which the FLC ratio is abnormal,
eytometry, immunohistochemistry, o imemunofsorescence. Bone marrow plsma cell percentage should prefarably be predict risk of progression in MGUS, smouldering
estimated from a core blopsy specimen: n case of a disparity between the aspirate and core biopsy, the highest value shoukd be multiple myeloma, amyloid light-chain (AL) amyloidosis,
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fiocal lesicn must be 5 mim or more in size. s s 3 P

with smouldering multiple myeloma, an involved to

uninvolved FLC ratio of 8 or more is associated with

about a 40% risk of progression within the first 2 years

myeloma diagnosed at the Mayo Clinic between from diagnosis. Subsequently, Larsen and colleagues™

January, 1996, and June, 2010. Only 21 (3%) patients  studied 586 patients with smouldering multiple myeloma

had a BMPC of 60% or greater, and 95% of these to determine the threshold at which the FLC ratio is
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1-Organ Hasari Kanitlari: Ca> 11 mg/dl, Hb< 10 gr/d|,
kreatin> 2 mg/dl, GFR< 40 ml/dk, 2 1litik lezyon

2- Kanser Biyomarkirlari: Kemik iligi plazma hticresi>
%60, free light chain (FLC) orani =100, MRI da > 1

fokal lezyon

Smolderin Myel
mm) Ig G veya l

Bence Jones Pr
Ve/veya mm) Kemikil

oomg/24h
a hiicresi %10-60

VE m=) Myelom iliskili olaylarin ( myeloma defining events
MDE) veya amiloidozun olmamasi



TABLE 1. Differential Diagnosis of MGUS, SMM, and
Symptomatic MM

Feature MGUS SMM MM
Serum-M protein << 3 gfdL and = 3 g/dL and/or
Clonal BMPC =< 10% 10-60%0 = 10% or biopsy-
infiltration proven
plasmacytoma
Symptomatology  Absence of Absence of MDE**  Presence of MDE**
CRAB* or amyloidosis

Abbreviations: MGUS, monoclonal gammopathy of undetermined significance; SMM,
smoldering multiple myeloma; MM, multiple myeloma; BMPC, bone marrow plasma cell;
CRAB, hypercalcemia, renal failure, anemia, and bone; MDE, myeloma-defining event.
*CRAB includes (1) hypercalcemia: serum calcium = 025 mmol/L (= 1 mg/dL) higher than
the upper limit of normal or = 2.75 mmol/L (= 11 mag/dL); (2) renal insufficiency: serum
creatinine = 177 gmol/L (2 mg/dL) or creatinine clearance << 40 mL/minute; (3) anemia:
hemoglobin value of = 2 g/dL below the lower normal limit, or a hemoglobin value << 10
g/dL; (4) bone lesions: one or more osteolytic lesion revealed by skeletal radiography, CT,
or PET-CT.

**MDE: Myeloma-defining events include CRAB symptoms (above) or any one or more of the
following biomarkers of malignancy: clonal bone marrow plasma cell percentage = 60%;
involved/uninvolved serum free light-chain ratio = 100; = 1 focal lesions revealed by MRI
studies.

asco.org/edbook | 2015 ASCO EDUCATIONAL BOOK
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1% annual progression
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Clinical Lymphoma, Myeloma & Leukemia, Vol. 10, No. 4, 248-257
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Clinical Course and Prognosis of Smoldering
(Asymptomatic) Multiple Myeloma

Robert A. Kyle, M.D., Ellen D. Remstein, M.D., Terry M. Therneau, Ph.D.,
Angela Dispenzieri, M.D., Paul J. Kurtin, M.D., Janice M. Hodnefield, M.S.,
Dirk R. Larson, M.S., Matthew F. Plevak, B.S., Diane F. Jelinek, Ph.D.,
Rafael Fonseca, M.D., Lee Joseph Melton I1I, M.D.,
and S. Vincent Rajkumar, M.D.

ABSTRACT

BACKGROUND
Smoldering (asymptomatic) multiple myeloma is an asymptomatic plasma-cell prolif
erative disorder associated with a high risk of progression to symptomatic multiple
myeloma or amyloidosis. Prognostic factors for the progression and outcome of this
disease are unclear.

METHODS
We searched a computerized database and reviewed the medical records of all patients
at Mayo Clinic who fulfilled the criteria of the International Myeloma Working Group
for the diagnosis of smoldering multiple myeloma between 1970 and 1995. Bone mar-
row aspirate and biopsy specimens were studied, and patients were followed through-
out the course of disease.

RESULTS

During the 26-year period, 276 patients fulfilled the criteria for smoldering multiple
myeloma. During 2131 cumulative person-years of follow-up, symptomatic multiple
myeloma or amyloidosis developed in 163 persons (59%). The overall risk of progres-
sion was 10% per year for the first 5 years, approximately 3% per year for the next
§ years, and 1% per year for the last 10 years; the cumulative probability of progression
was 73% at 15 years. At diagnosis, significant risk factors for progression included
the serum level and type of monoclonal protein, the presence of urinary light chain,
the extent and pattern of bone marrow involvement, and the reduction in uninvolved
immunoglobulins. The proportion of plasma cells in the bone marrow and the serum
monoclonal protein level were combined to create a riskestratification model with three
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Figure 4. Characteristics of Active Multiple Myaloma and Its Precursors.

Maonoclonal gammaopathy of undetermined si
tomatic precursors of active multiple myelom

features that can be used to distinguish thesq
cemia, anemia, renal failure, or lytic bone les|

tiple myeloma have been affected by thi
ity in the criteria used to establish the dis
Inconsistent diagnostic criteria in prev
ies have resulted in the reporting of var
dian times to progression.*” Our study s
the risk of progression is significantly a
the level of monoclonal protein, the pro
bone marrow plasma cells, or both. Then
also substantial differences in the median time to,

19 years).

Our study shows that the overall risk of
gression in smoldering multiple myeloma j
ly influenced by the time elapsed since
in contrast to the risk of progression j
which remains constant over time.
the overall risk of progression among patients with
smoldering multiple myeloma was approximately
10% per year in the first 5 years and 3% per year
in the next 5 years with a decrease to 1% per year
thereafter. No such time-dependent change in risk
occurs with MGUS.*#

Other investigators have reported that the [gA
isotype and the presence of urinary monoclonal
protein are adverse prognostic factors for patients

g
prominent monoclonal protein in themgijf We found that the overall risk of
progression among patients with
smoldering multiple myeloma was
approximately 10% per year in the
first 5 years and 3% per year in the
next 5 years with a decrease to 1% per

year thereafter.

/

tion of heavy-chain and light-chain
similar to those in patients with active
myeloma.* However, other findings, such
a reduction in the level of uninvolved immuno-
globulins'®** and the presence of monoclonal
urinary light chains, were intermediate between
those in patients with active multiple myeloma and
those in patients with MGUS.

On the basis of our experience, we suggest that
the standard of care for patients with smoldering
multiple myeloma should be close follow-up every
few months. Physicians should repeat the perti-
nent laboratory tests 2 to 3 months after the initial
recognition of the disease to rule out an early
active form; if the results are stable, the studies
should initially be repeated every 4 to 6 months.
However, given the high risk of progression among



BASLANGIC DEGERLENDIRME

SIDEBAR 1. Evaluation of Patients Newly
Diagnosed With sSMM

- Medical history and physical examination
Hemogram

Biochemical studies, including of creatinine and calcium
levels; beta Z2-microglobulin, LDH, and albumin

Protein studies

- Total serum protein and serum electrophoresis (serum M-
protein)

- 249-hour urine sample protein electrophoresis (urine M-protein)
- Serum and urine immunofixation

- Serum free light-chain measurement (FLC ratio)

- Bone marrow aspirate with or without biopsy: infiltration by
clonal plasma cells, flow cytometry, and fluorescence in situ
hybridization analysis

- Skeletal survey, CT, or PET-CT

- MRI of thoracic and lumbar spine and pelvis; ideally whole-
body MRI

Abbreviations: SMM, smaoldering multiple myeloma; LDH, lactate dehydrogenase; PET-CT,.
BE-fluorodeoxyalucose (FDG) PET/CT.

asco.org/edbook | 2015 ASCO EDUCATIONAL BOOK



Asemptomatik / Smoldering Myelom

Kararl hastalik
MGUS benzeri
seyir

Yavas ilerleyici
hastalik

HANGI YONE?
RiSK FAKTORLERIi????

v

Hizlh MM’a donlsim

Sem Hematol 2011;48(1):66-72



Cumulative Genetic and Epigenetic Damage

-
/I;inlngi-:: Events: _\
Ve ~ » Sacondary translocations
Cytogenetic Atypia: o |L-1RAL-6& signaling
1. Hyperdiploidy . ﬂnglnganlg Svl.itnh
2. lgH translocations  NF-xB activation
= t(14932:11913) * Change in mlﬁfm_prnﬁle
» t{14q32:4p16.3) » (ateoclast activation
« t(14g32:6p21) Biological Nature « MYC rearrgnganam‘?
 t(14932,16p23) of Transition is * Ras mutlatnns?
= t(14g32:20p11) Poorly Understood * 1n daletions? /
3. Del13 Clinical Indicators:
\;n ogenic S 'k:hj ﬁl;l-: Factors: \ *» M-spike = 3 g/dL
i sl 1. > 1.5 g/dL M-protein * Plasma cells = 10% of bone marmow
Antigenic Stimulation 2. Non-lgG MGUS » = 95% aPC by fiow cytometry
. . 3, Serum free light chain « Bone marrow pattern
~Genetic; Environmental: ratio < 0,26 or > 1,65 * Non-19G M-protein

1. Familial clustering 1. Inflammation
2. Pesticide exposure
3. Obesity

2. African ethnicity

1\ '. J

4, = 95% aPC by flow cytometry
5, DNA aneuploidy

6. “Evolving” MGLS

Preventive Therapy:

1. Curcumin 1. Thalidomide
2. Calecoxib 2. Lenalidomide
3. Green tea extract 3. Zoledronate
4, (3-3 fatty acids 4. Anakinra

5. Calecoxib

* Immunoparesis
= Serum free light chain ratio < 0125 or = 8
* Hasponse to thalidomice

Early Treatment:

6. Green tea exract
7. €2-3 fatty acids

Clinical Lymphoma, Myeloma & Leukemia, Vol. 10, No. 4, 248-257




SIDEBAR 2. Smoldering MM: Markers Predicting Progression to Symptomatic MM

Features for Identifying High-Risk SMM: 50% at 2 Years
+ Tumor Burden
- = 10% clonal plasma cell bone marrow infiltration plus
- = 3 g/dL of serum M-protein and
- Serum free light-chain ratio of 0.125 or less or 8 or more
- Bence Jones proteinuria positive from 24-h urine sample
- Peripheral blood circulating plasma cells > 5 X 106/L
- Immunophenotyping Characterization and Immunoparesis
- = 95% of aberrant plasma cells by flow within the plasma cell bone marrow compartment plus
- Immunoparesis (= 25% decrease in one or both uninvolved immunoglobulins relative to the lowest normal value)
- Cytogenetic Abnormalities
- Presence of t(4;14)
- Presence of dell7p
- Gains of 1924
- Hyperdiploidy
- Gene Expression Profiling risk score > -0.26
- Pattern of serum M-Component Evolution

- Evolving type: if M-protein = 3 g/dL, increase of at least 10% within the first 6 months. If M-protein << 3 g/dL, annual increase of M-
protein for 3 years

- Increase in the M-protein to = 3 g/dL over the three months since the previous determination
- Imaging Assessments

- MRI: Radiologic progressive disease (MRI-PD) was defined as newly detected focal lesions (FLs) or increase in diameter of existing FL and a
novel or progressive diffuse infiltration.

- Positive PET/CT with no underlying osteolytic lesion

Abbreviations: MM, multiple myeloma; SMM, smoldering multiple myeloma; PET-CT, lEtF-ﬂunrodecnn,rglucns.e (FDG) PET/CT.

asco.org/edbook | 2015 ASCO EDUCATIONAL BOOK e487



TABLE 2. Risk Models for the Stratification of SMM

Risk Model Risk of Progression to MM
m Median TTP (years)
= 10% clonal PCBM infiltration 1 risk factor i
= 3 g/dL of serum M-protein 2 risk factors 5
Serum FLC ratio between < 0125 or = 8 3 risk factors 19

Spanish Myeloma

Median TTP (years)

= 95% of aberrant PCs by MFC

Mo risk factor

NR

Immunoparesis 1 risk factor 6
2 risk factors 19
Heidelberg 3-year TTP
Tumor mass using the Mayo Model T-mass low + CA low risk 15%
t(4:14), dellTp, or +1g T-mass low + CA high risk 42%
T-mass high + CA low risk 64%
T-mass high + CA high risk 55%
SWOG 2-year TTP
Serum M-protein = 2 gfdL No risk factor 30%
Involved FLC = 25 ma/fdL 1 risk factor 29%
GEP risk score = —0.26 = 2 risk factors %
Penn 2-year TTP
= 40% clonal PCBM infiltration No risk factor 16%
sFLC ratio = 50 1 risk factor 44%
Albumin = 3.5 mg/dL = 2 risk factors 81%
Japanese 2-year TTP
Beta 2-microglobulin = 2.5 mao/L 2 risk factors 67.5%
M-protein increment rate = 1 mg/dL/d
Czech & Heidelberg 2-year TTP
Immunoparesis No risk factor 5.3%
Serum M-protein = 2.3 g/dL 1 risk factor T.5%
Involved/uninvolved sFLC = 30 2 risk factors 44.8%
3 risk factors 81.3%
Barcelona 2-year TTP
Evolving pattern = 2 points 0 points 2.4%
Serum M-protein = 3 gfdL = 1 point 1 point N%
Immunoparesis = 1 point 2 points 52%
3 points 80%



Monoclonal gammopathy of undetermined significance (MGUS) and smoldering
multiple myeloma (SMM): novel biological insights and development of early

(reatment strategies

Meha Korde,'2 Sigurdur Y. Kristinsson ? and Ola Landgren!

"Medical Oncology Branch, National Cancer Institute, National Institutes of Health (NIH), Bethesda, MD; "Hematology Branch, National Haart, Lung, and Blood
Inatitute, NIH, Bethesda, MD; and *Hematology Center, Karolinska University Hospital and Institutet, Stockholm, Sweden

Monoclonal gammopathy of unknown sig-
nificance (MGUS) and smoldering mul-
tiple myeloma (SMM) are asymptomatic
plasma cell dyscrasias, with a propensity
lo progress to symptomatic MM. In recent
years there have been improvements in
risk stratification models (involving mo-
lecular markers) of both disordars, which
have led to better understanding of the
biology and probability of progression of
MGUS and SMM. In the context of numar-
ous molecular events and heterogeneous

risk of progression, developing individu-
alized risk profiles for patients with MGUS
and SMM represents an ongoing chal-
lange that has to be addressed by pro-
gpective clinical monitoring and exten-
give correlative science. In this review we
discuss the current standard of care of
patients with MGUS and SMM, the use of
risk models, including flow cytometry and
free-light chain analyses, for predicting
risk of progression. Emerging evidence
from molecular studies on MGLS and

SMM, involving cytogenetics, gene-
expression profiling, and microRNA as
well as molecular imaging Is described.
Finally, future directions for improving
individualized management of MGLS and
SMM patients, as well as the potential for
developing early treatment strategies
designed to delay and prevent develop-
ment of MM are discussed. (Blood. 2011;

117(21):5573-5581)
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Table 2. Risk stratification schemes for MGUS and SMM

Risk stratification scheme Mo. of gk factors Mo, of patients (%) 2-year progression, % RR
Mayo Clinic for MGUS patientst® i 444 (38) & i

ﬁd&hutm:!ﬂ-p@mﬂ.ﬁg‘dLmn—lgG i 20 (37) 2 5.4

MGUS, FLC mifio < 0.26 or = 1.65 3 226 (20) a7 101

53(5) 58 20,8

Toital 1148 (100) 20 WA

S-year progression, %

Spanizh study group for MGLS patients i 127 (48) 2 1
Risk tactors: = 95% aPC, DNA aneuplosdy 1 133 (48) 10 5

factorst: marmow plasma calls = 10%,
M-protiein = 3 gidL, FLC rabio < 0125 0r = 8

Snanish atudy aroup for SMM patients"!
Risk factors: = 95% aPC, immunaparasis

MGLUS indicates monoclonal gammopathy of undetermined significance; SMM, emaldering multiple myeloma; RR, relative nsk; FLC, free light chain; NA, not applicable;
and aPC, aberrant plasma cell,

“A lotal of 407 pabents with MGLIS were sludied, 276 patients had avaslable aneuplowdy data.

{Patients must have at leastone of the first 2 risk factors to meet criteria for SMM.

FA total of %3 patients with SMM were inftially studiad; 83 had available immunoparesis data



M protein miktari

Kemik iligi plazma hudcre orani - Mayo Klinik

Anormal serbest hafif zincir orani1 __

Anormal plazma hidcre yuzdesi
_

Immunoparazi

AL Risk Factorsa2: Marrow Plasma Cells = 10%0, NM-protein
= 3 g/dL, FLC Ratio < 0.125 or = o
HT:F:::;?:-:S FE'.:{IL'::iIErt:fsr ﬁl} Prnﬁg:reesasrinn S bl
1 76 (Z8) 5% y
= 115 (4=) 51 2o =0
3 a2 (20) TE%% 2.0
Total 273 100 G =" [ L

B. Risk Factors: = 95% aPC, Immunnparesisﬁ}

Hr':l: I::"FE: :Z'tzr's Pril'ltigrt:fsr 3":&} Pruﬁg l?r:sasrinn AL LA
0 28 (21) A9, 1
1 22 (25) A5% 11.5
2 39 (44) 729, 18
Total 59 (100)b A46%, Mo




RISKI BELIRLE

-3 GRUP-
_’

+ 1) DUSUK RISK: Mayo ve ispanyol risk modellerine
gore hicbir risk faktdri tasimayanlar. Beklenen 5 yillik
progresyon %8. MGUS a benzer. Yillik izlem yeterlidir.

+ 2) INTERMEDIATE RiSK: Bazi risk faktorleri iceren
grup. Beklenen 5 yillik progresyon %42 . 6 ayda bir
izlem gereklidir.

+ 3) YUKSEK RIiSK: Risk modellerinden en az bir risk
faktorine sahip hastalar. %50 si 2 yil icinde progrese
olur. Bu ylizden 2-3 ay araliklarla takip edilmelidir.
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Serum free light chain ratio Ias a biomarker for high-risk

smoldering multiple myeloma

JT Larsen'!, SK Kumar?, A DispenzieriZ, RA KyleZ, JA Katzmann?, and SV Rajkumar?

Division of Hospital Internal Medicine, Department of Medicine, Mayo Clinic, Rochester, MN,
LIsA

“Division of Hematology, Department of Medicine, Mayo Clinic, Rochester, MN, USA
Department of Laboratory Medicine and Pathology, Mayo Clinic, Rochester, MN, USA

Abstract

A markedly elevated serum free hght chain (FLC) ratio may serve as a bhomarker for mahgnant
transtformation in high-rnisk smoldenng multiple myeloma (SMM) and identify patients who are at
imminent risk of progression. We retrospectively studied the predictive value of the serum (FLC)
assay In 586 patients with SMM diagnosed between 1970 to 2010, A serum involved/uninvolved
FLC ratio =10M was used to define high-risk SMM, which included 15% ( n=90) of the total
cohort. FReceiver operating characteristics analysis determined the optimal FLC ratio cut-point to
predict progression to symptomatic multiple myeloma (MM ) within 2 vears of diagnosis, which
resulted n a specificity of 97% and sensitivity of 16%. Fifty-six percent of patients developed
progressive disease during median follow-up of 52 months, but this increased to 98% in the
subgroup of patients with FLC ratio =100, The median time to progression in the FLC ratio =100
group was 15 months versus 55 months i the FLC <100 group (2<0.0001). The nisk of
progression to MM within the first 2 yvears in patients with an FLC ratio =100 was 72%; the nsk of
progression to MM or hght cham amyloidosis in 2 vears was 79%. We conclude that a hagh FLL.C
ratio =100 15 a predictor of imminent progression in MM, and such patients may be considered
candidates for early treatment intervention.
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FLC> 100 ‘ de myeloma

Page 10
progresyon ortalama 15 ay

1.0 1

I

FLC<100 ‘de myeloma
progresyon ortalama 55 ay

% Progression to MM

0 6 12 18 24 30 3/ 42 48 54 60 66 72
Time to Progression (manths)
Figure 2.
TTP to symptomatic multiple myeloma from imitial mvolved/uninvolved FLC ratio of =100
versus a ratio of <100. Median TTP was 15 months in the FLC ratio =100 group compared

with 55 months in the FLC ratio <100 group ( A0.0001). At 24 months, 72% of patients
with FLC ratio =100 had progressed to MM versus 28% of patients with FLC ratio <100,

2.Yilda FLC>100 = %72
FLC<100=%28 ‘i myelom...




Diger risk faktorleri?
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* M protein miktari yuksekligi

+ kemik iligi plazma hicre orani yuksekligi
* serbest hafif zincir ylksekligi

« BASKA?
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Impact of primary molecular cytogenetic abnormalities and risk
of progression in smoldering multiple myeloma

SV Rajkumar’, V Gupta', R Fonseca?, A Dispenzieri', Wl Gonsalves', D Larson®, RP
Ketterling®, JA Lust', RA Kyle', and SK Kumar'
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‘Department of Biostatistics, Mayo Clinic, Rochester, MN, USA

‘Department of Laboratory Medicine, Mayo Clinic, Rochester, MN, USA

Abstract

We studied 351 patients with smoldering multiple myeloma (SMM) in whom the underlying
primary molecular cytogenetic subtype could be determined based on cytoplasmic
immunoglobulin fluorescent in situ hybridization studies. Hundred and fifty-four patients (43.9%)
had trisomies, 127 (36.2%) had immunoglobulin heavy chain (IgH) translocations, 14 (4%) both
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Anormal plazma hicre orani

R e (B Report of the European Myeloma Network on
“ multiparametric flow cytometry in multiple myeloma

and related disorders ~c. rawston et al.
ANORMAL
Antigen Normal expression profile  Abnormal Percentage of Requird PLAZMALAR
. (percentage expression  expression myeloma cases for diag
NORMAU on normal plasma cells) profile  with abnormal and mo!
expression

Positive (>70%) Negative Essential

CD56 Negative (<15%) Strongly positive 75% Essential
cD117 Negative (0%) Positive 30% Recommended
CD20 Negative (0%) Positive 30% Recommended
cD28 MNegative/weak (<15" Strongly positive 15-45% Jl Recommended
cD27 Strongly positive (100%) Weak or negative 40-50% § Recommended
cbel Positive (100%) Weak or negative Not . Suggested
CD200 .

Weakly positive Strongly Suggested
positive ishg

haematologica | 2008; 93(3)
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Risk of progression in smouldering myeloma and monoclonal
gammopathies of unknown significance: comparative analysis
of the evolution of monoclonal component and multiparameter
flow cytometry of bone marrow plasma cells

ort report

|
4.0~

-8

05—

o4

02

0-0

%23
P < 0-001

295 nbcmc (n:32); 15 progr.

<85% of aPCIBMPC (n:29);

: 2 Prﬂﬂfl—-—-—-*

—

0 24 4B 72 P 120
Time (months) from diagnosis

SMM li 61 hasta
aPC>%95 olan 32
hastanin15i MM a,
aPC<%95 olan 29
hastanin ise sadece 2 si
MM a progrese olmus

Anormal plazma hicreleri : CD19/CDA45 (-) ; CDS6 (+) ; CD38 zawif |

© 2009 Backwesll Publshing Lid, Brtish Jourral of Haematology, 148, 110-114
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New criteria to identify risk of progression in monoclonal gammopathy of
uncertain significance and smoldering multiple myeloma based on multiparameter
flow cytometry analysis of bone marrow plasma cells

Emesto Péraz-Porsona,' Maria-Beldn Vidriales, ‘2 Gema Mateo,' Ramon Garcla-Sanz, ' Marla-Viclorla Mataos !
Allonso Garcla de Coca,” Josefina Galende. Guillermo Martin-Nunez.* José M. Alonso,” Natalia de las Heras,”

José M. Hamdndaz,* Alejandro Martin * Consuelo Lopez-Berges,' Albarto Orfao,*” and Jesls F. San Miguel'?
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ORIGINAL ARTICLE
Evolving changes 1n disease biomarkers and risk of early

progression 1n smoldering multiple myeloma

P Ravi', S Kumar?, JT Larsen?, W Gonsalves’, F Buadi®, MQ Lacy’, R Go?, A Dispenzieri?, P Kapoor?, JA Lust?, D Dingli?, Y Lin? SJ Russell?,
N Leung?, MA Gertz?, RA Kyle?, PL Bergsagel® and SV Rajkumar’

We studied 190 patients with smoldering multiple myeloma (SMM) at our institution between 1973 and 2014. Evolving change in
monoclonal protein level (eMP) was defined as > 10% increase in serum monoclonal protein (M) and/or immunoglobulin (Ig) (M/Ig)
within the first 6 months of diagnosis (only if M-protein > 3 g/dl) and/or > 25% increase in M/Ig within the first 12 months, with a
minimum required increase of 0.5 g/dl in M-protein and/or 500 mg/dl in Ig. Evolving change in hemoglobin (eHb) was defined as
> 0.5 g/dl decrease within 12 months of diagnosis. A total of 134 patients (70.5%) progressed to MM over a median follow-up of
10.4 years. On multivariable analysis adjusting for factors known to predict for progression to MM, bone marrow plasma cells > 20%
(odds ratio (OR)=3.37 (1.30-8.77), P=0.013), eMP (OR=8.20 (3.19-21.05), P < 0.001) and eHb (OR=5.86 (2.12-16.21), P=0.001)
were independent predictors of progression within 2 years of SMM diagnosis. A risk model comprising these variables was constructed,
with median time to progression of 12.3, 5.1, 2.0 and 1.0 years among patients with 0-3 risk factors respectively. The 2-year progression
rislq }Nas 81.5% in individuals who demonstrated both eMP and eHb, and 90.5% in those with all three risk factors.

Blood Cancer Journal (2016) 6, e454; doi:10.1038/bcj.2016.65; published online 29 July@




* 1973- 2014 arasi 190 SMM
hastasi

* Ortalama 10.4 yillik izlemde
134 ‘U (%70,5) MM a
progrese olmus

* Bagimsiz prediktif risk
faktdrleri: Mproteininde, Hb
de gelisen degisiklikler,
kemik iligi plz hiicresi> %20

\’

* M protein degisikligi:
ilk 6 ayda = %10
(m proteiniz 3 g/dl olmali)
ilk 12 ayda 2%25 artis
(herhangi seviye m proteini
,min 0,5 gr artis olmali)

+ Hb degisikligi:
12 ayda 2 0,5 g/dl diisme
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Median TTP:
O risk : 12.3 yil
1risk: 5.1 yil

2 risk: 2.0 yil
3 risk: 1.0 yil
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00 -

Years

Figure 1. Risk of progression in SMM patients, stratified by the
number of risk factors (eMP, eHb and BMPC > 20%) at diagnosis.
P < 0.001.
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* Mproteini ve Hb degisikligini birlikte gosterenlerin 2
yillik progresyon riski %81.5

* Her Q¢ riski iceren hastalarda 2 yillik progresyon riski %
90.5



Paraprotein markers

M-protein=3g/dl,
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TEDAVI EDELIM MI?

BLOOD, 26 MAY 2011 - VOLUME 117, NUMBER 21

MYELOMA PRECURSOR DISEASE 5579

Table 3. Selected clinical studies of strategies to prevent progression of SMM, MGUS, and early-stage multiple myeloma

Reference Study design Intervention No. of patients Outcome/comment
Hjorth 199348 Randomized controlled trial Initial vs deferred MP 50 SMM and IMM Similar response rate, response duration, and
therapy (25/25) survival
Rajkumar 20015 Single-arm pilot study Thalidomide 16 SMM and IMM MR or better in 11/16; microvessel density did not
predict response
Musto 200850 Open-label, randomized Zoledronate 163 SMM (81/82) Zoledronate for 1 y decreased risk of skeletal-
controlled trial related disease, but TTP was similar (P = .83)
Barlogie 20084 Single-arm phase 2 trial Thalidomide/pamidronate 76 SMM Median TTP 7 y; PR identifies subset requiring
earlier salvage therapy for symptomatic disease
Lust 200957 Single-arm phase 2 trial Anakinra (IL-1 receptor 47 SMM and IMM Median PFS was 37.5 mo MR (n = 3), PR (n = 5);
antagonist) (25 received anakinra 8 patients stable on drug for 4 y
and DEX)
Golombick 200958 Single-blind, randomized, Curcumin vs placebo 26 MGUS 5 of 10 patients with M-protein > 2 g/dL had
crossover pilot study decreased M-protein (12%-30% reduction)
Kalaycio 2004-ongoing®® Double-blind, randomized Celoxicib vs placebo 36 MGUS and SMM Aim: to test whether celoxicib reduces the M-

Mateos 2007-ongoing®

Ballester 2009-ongoing®!

Zonder 2009-ongoing®?
Lonial 2010-ongoing®®

Landgren 2010-ongoing®

controlled trial
Open-label randomized
controlled trial
Unblinded, nonrandomized
trial

Single-arm pilot study
Open-label randomized

controlled trial
Single-arm phase 2 trial

Lenalidomide + DEX vs
observation
Omega-3 falty acids

Green tea extract

Lenalidomide vs
observation
Anti-KIR monoclonal

antibody

120 “high-risk” SMM

48 MGUS, SMM, or
cLL®

17 MGUS or SMM*
370 “high-risk” SMM*

21 SMM

protein concentration

Aim: to evaluate whether lenalidomide + DEX
extends TTP

Aim: to assess whether omega-3 fatty acids reduce
activated NF-«B levels in peripheral blood
lymphocytes

Aim: to test whether green tea extract reduces the
M-protein concentration

Aim: to evaluate whether lenalidomide extends
4 A

Aim: to evaluate whether anti-KIR reduces the
M-protein concentration > 50% from baseline

Adapted from Waxman et al.>4
SMM indicates smoldering multiple myeloma; MGUS, monoclonal gammopathy of undetermined significance; MP, melphalan/prednisone; IMM indolent multiple myeloma
(asymptomatic but with evidence of end-organ damage); MR, minor response (25%-50% decrease in M-protein); TTP, time to progression; DEX, dexamethasone; PFS,
progression-free survival; and PR, partial response (= 50% decrease in M-protein).

*Estimated enroliment
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Early versus deferred treatment for early stage multiple
myeloma (Review)
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Main resuli

e tals wete included with  total of 131 parens n each of the early reatment and deered treament groups, Faly MM g
asymptomatc stage | in these tels, Al tals used tandard Melphaln eament but not stem ell ansplanaion. No saitically

spnifican heteropenity among thetudie was deeced, Benfcial effectsof ey reament werestenn delyof myeloma progrsion
(etos OR = 016, 95% CL 009 o 0.2, and reduced verteral compreson (OR = .18, 95%CL: 0020 1.5%, NNT = 23, 95%
CLan NNT of 1, v infiniy o an NNH of 50). No inificanteffect on moreality and respose rae wete seen (Peos OR = 111,

95% CL: 067 10 .84 and OR = 0.63,95% C1: 0.5 10 1.23,respctivly). ey veatment may ncrese the sk ofacute ek
(etos OR = 3.0, 95% CI: 0.5 to 18.73, NNH = 44, 95% CL: an NNT of 63, via infnity to an NNH f 15,

* 3 calisma, toplam 131 hasta,Melfalan tedavisi

* Erken tedavi myeloma progresyonda ve vertebral basi azaltilmasinda faydali bulunmus
* Mortalite ve tedaviye cevap oranlari ayni

* Erken tedavinin akut 16semi gelisim riskini artirdigi gérulmus.



Early versus Deferred Treatment for Smoldering Multiple
Myeloma: A Meta-Analysis of Randomized, Controlled CrosiMark
Trials

Minjie Gao"™, Guang Yang"™, Van 5. Tompkins?, Lu Gao', Xiaosong Wu', Yi Tao", Xiaojing Hu", Jun Hou",
Ying Han', Hongwei Xu®, Fenghuang Zhan®", Jumei Shi'

T Department of Hematology, Shanghal Tenth Feople’s Hospital, Tong)l Undeersity School of Medicine, Shanghal, China, 2 Department of Pathology, Undeersity of lowa
Camver College of Medicine, hvwa City, howa, United States of frmerica, 3 Depantrnent of Intemmal BMedicine, University of lowa Canver College of Medicine, howa City, lowa,
United States of fAmmerica

Abstract

Purpose: Whether patients with smoldering
remains controversial. Herein, we conduct
deferred treatment for patients with S,

5 calisma, 449 hastanin metaanalizi
Tedavi kolllar alkilleyici ve IMID ler

Methods: MEDLIMNE and Cochrane Library swe
the effect of early treatment owver deferred

MEASUNES WEre progression, response rate, a

Reselts: Overall, 5 trials including 449 patients were identified. There was a markedly reduced risk of disease progression
with early treatment (Odds Ratio [OR]=0013, 95% confidence interval [CI] =007 to 0.24) There were no significant
differences in mortality and response rate (DR=0.85 25% Cl=045 to 1,60, and OR=063 95% =032 to 1.23,
respectivelyl. More patients in the early treatment am expenenced gastrointestinal toxicties (R =10.02, 95%C1 =432 to
23.23), constipation (OR =858, 95%C = 3.20 to 23.00} and fatigue or asthenia (OR =2.72, 95%C] = 1.30 to 5.67). No significant
differences were seen with the development of acute leukemia (OR =280, 95%C =042 to 18.81), hematologic cancer
(DR =207, 95% 00 =043 to 10.01), second primary tumors (OR =345, 95%C] =081 to 14.68), nor vertebral compression
[(OR =018, 95%C] =0.02 o 1.59).

Conclusions: Early treatment delayed disease progression but increased the risk of gastrointestinal toxicities, constipation
and fatigue or asthenia. The differences on wvertebral compression, acute leukemia, hematological cancer and second
primary tumors were not statistically significant. Based on the current evidence, early treatment didnt significanthy affect
mortality and response rate. Howewver, further much larger trials were needed to provide more evidence.
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Table 1. Characteristics of studies fulfilling inclusion criteria in the meta-analysis.

Author Early treatment Deferred treatment  No. of enrolled/
[year] Disease defined as defined as analyzed patients Intervention
Hjorth SMM Immediate treatment on ~ Observation until E: 25/25 D: 25/25 M: 0.25 mg/kg P: 2 mg/kg d1-4 of 6 w intervals
[1993] diagnosis/randomization  symptomatic disease

progresin Erken tedavi hastalik

¢ rken tedavil nastaill

Riccardi  SMM I . .. Observation until E:38 .
(1994 ¢ alkilleyiciler  qymptomatic disease progresyonunu geciktiriyor

progression * GIS toksisitesi tedavi kolunda
Riccardi ~ SMM Immediate treatment on  Observation until E7 yﬂksek
[2000] diagnosis/randomization  symptomatic disease

progression * Vertebral kompreyon,, akut
Witzig SMM Immediate treatment on ~ Observation until E3 L IOSEIjnl, ikinci primer tm
[2013] diagnasis/randomization  sumptomatic disease gorulmesinde anlamli farklilik yok

iMiDs gression e Erkentedavi mortalite ve tedaviye

Mateos High-risk Imn servation until ES cevap oranlarini degi§tirmiyor
[2013] SMM diagnosis/randomization  symptomatic disease

progression Maintenance (L: 10 mg/d d1-21, a 28 d cycle, 2 y)

MM: multiple myeloma; SMM: smouldering myeloma; M: melphalan; P: prednisone; ZLD: zoledronic acid; Thal: thalidomide; L: lenalidomide; Dex: dexamethasone; E:
early treatment arm; D: deferred treatment arm; d: day; w: week; y: year.
doi:10.1371/journal.pone.0109758.1001

PLOS ONE | www.plosone.org 3 October 2014 | Volume 9 | Issue 10 | e109758
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Lenalidomide plus Dexamethasone for
High-Risk Smoldering Multiple Myeloma

Maria-Victoria Mateos, M.D., Ph.D., Miguel-Teodoro Hernandez, M.D.,
Pilar Giraldo, M.D., Javier de la Rubia, M.D., Felipe de Arriba, M.D., Ph.D.,
Lucia Lépez Corral, M.D., Ph.D., Laura Rosifiol, M.D., Ph.D.,

Bruno Paiva, Ph.D., Luis Palomera, M.D., Ph.D., Joan Bargay, M.D.,
Albert Oriol, M.D., Felipe Prosper, M.D., Ph.D., Javier Lépez, M.D., Ph.D.,
Eduardo Olavarria, M.D., Ph.D., Nuria Quintana, M.D., José-Luis Garcia, M.D.,
Joan Bladé, M.D., Ph.D., Juan-José Lahuerta, M.D., Ph.D.,
and Jesus-F. San Miguel, M.D., Ph.D.

ABSTRACT

N ENGLJ MED 36Q;5 NEJM.ORG AUGUST 1, 2013



Lenalidomide plus dexamethasone versus observationin 3% ()
patients with high-risk smouldering multiple myeloma
(QuiRedex): long-term follow-up a randomised, controlled,

phase 3 trial

Maria-Victoria Mateos, Miquel-Teodoro Herndndez, Pilar Giraldo, Javier de la Rubia, Felipe de Arriba, Lucia Ldpez Corral, Laura Rosifiol,
Bruno Paiva, Luis Palomera, Joan Bargay, Albert Oriol, Felipe Prosper, Javier Ldpez, José-Maria Arquifiano, Nuria Quintana, José-Luis Garcia,
Joan Bladé, Juan-José Lahuerta, Jests-F San Miguel

Summary
Background The standard of care for smouldering multiple myeloma is observation. We did the QuiRedex study to  Lancet Oncol2016
compare early treatment with lenalidomide plus dexamethasone with observation in patients with high-risk published Online

smouldering multiple myeloma. Here we report the long-term follow-up results of the trial. July8, 2016
http://dx.doi.org/10.1016/

CIATNINACFA NI 4.2

www thelancet.com/oncology Published online July 8, 2016 http://dx.doi.org/10.1016/51470-2045(16)30124-3
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* Hastalik heterojendir ve risk grubu belirlenmelidir.

* YUksek risk grubu hastalara konvansiyonel ve yeni
ajanlarla erken tedavi calismalar yapilmistir.

* Yeni sonuc¢lanan calismalarda PFS ve OS ajantajlari
gosterilse de mevcut yaklasimi degistirecek gucte ve
yeterlilikte simdilik degildir.

+ Su an icin standart yaklasim GOZLEM dir.

* GOzlemde takip araligi hastanin risk grubuna gore
yapiimaldir.( yiksek riskde 2-3 aylik aralarla)
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