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Monoclonal gammohaties under 
«surveillance»

§ MGUS is present in roughly 3-4% of the population over the 
age of 50 years

§ SMM represents10-15% of  all MM,  with an estimated 
incidence of 0.5-09 cases per 100.000 persons

Rajkumar SV. Nat Rev Clin Oncol. 2011;8:479-491. Landgren O, et al. Blood. 2009;113:5412-5417. Weiss BM, et al. Blood. 2009;113:5418-
5422; Kristinsson et al, N Engl J Med 2013; Ravindran et al, Blood Cancer Journal, 2016 



Kyle RA, et al. N Engl J Med. 2007;356:2582-2590. Rajkumar SV, et al. Lancet Oncol. 2014;15:e538-e548.

Disease Progression in Patients with 
SMM and MGUS 

§ MGUS: 
< 1% chance per year 

§ SMM:
- 10% per year during 
the first 5 yrs;                
- 5% per year during 
the following 5 years;      
- only 1% per year 
after 10 years Pr
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RISK STRATIFICATION
STRATEGY
- identify patients with high-risk of progression in symptomatic 

Myeloma, with the aim of preventing the organ damage 
WHY?
- patient information
- increasing evidence that early treatment with new drugs for 

high-risk patients can lead to an improvement in TTP and, 
possibly, in patients’ OS



BMPC ≥ 10% and abnormal FLCr (< 0.26 or >1.65)

TTP OS

(119 pts, median follow-up of 73 months)
(182 pts, median follow-up of 71 months)

Len/dex (9+24 cycles) Lenalidomide



After ASCT consolidation: ORR was 100%; 
CR: 78% in HR-SMM e 71% in UHR-SMM   
MRD: 65% in HR-SMM e 53% in UHR-SMM                        

After 1 year of maintenance therapy (n=40): 
≥CR rate: 85%
VGPR: 10%
PR: 5%
MRD negativity rate: 68 %

GEM-CESAR  trial in High-Risk SMM

6 cycles of induction with KRd, consolidation with ASCT followed 
by 2 cycles of KRd, and maintenance with Rd for 2 years

Mateos et al, EHA, 2019

90 patients: 60 high-risk SMM (according to Spanish and/or Mayo Clinic 
prognostic scoring) and 30 ultra-HR (according IMWG  2014 criteria)



ONGOING TRIALS IN SMM



Unfortunately, no single pathological or molecular feature 
(biomarker) is, at the moment, available  to distinguish 

patients with who have only clonal premalignant plasma 
cells (MGUS or SMM) from those with clonal malignant 

myeloma cells producing CRAB features



Variables identififying “high-risk”SMM (~ 50% evolution at 2 years)

v Tumor burden: serum MC > 3 g/dl + BMPC >10% and different cut-off

v Abnormal sFLC: out or between 0.125 and 8 or ratio involved/uninvolved sFLC ≥ 100 (renal involvement)

v Aberrant Bone Marrow Plasma Cells by immunophenotype (≥ 95%) 

v Cytogenetic abnormalities: t(4:14), del 17p, gains of 1q24, hyperdiplody, 4 genes – RRM2 (2p25-p24), DTL (1q32),

v Plasma Cells Proliferation Index

v Pheripheral blood circulating plasma cells (> 5x106/L  by means CyIg CFM)

v Immunoparesis (> 25% decrease in one or both uninvolved srum Ig)

v Serum MC evolution (evolving MM): MC or FLC increase of at least 10% within first 6 mos or annual increase for 3 years 

v Abnormal MR Imaging studies (MRI): newly dectected FLs or progressive FL

v Positive PET/CT whitout underlying osteolytic bone lesions



SMM: risk stratification

Kyle RA, et al. N Engl J Med. 2007;356:2582-90; Perez-Persona E, et al. Blood. 2007;110:2586-92.
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Mayo Clinic Spanish PETHEMA

▪ Serum M-protein > 3 g/dL                   
▪ BM plasma cell ≥ 10%                      
▪ Serum FLC ratio < 0.125 or > 8

> 95% aPC/BMPC or immunoparesis (39 pts )
> 95% aPC/BMPC + immunoparesis (39 pts)

No adverse factors (28 pts)

No. of 
risk factors No. Rel risk

3 78 4.0 (2.6–6.1)
2 114 1.9 (1.2–2.9)
1 81 1

120967248240
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reached

Median 73 
months

p < 0.001

Median 23 
months

5 years PFS

4%

46%

72%

Early MM

MGUS

§ Ab PC phenotype: CD19- and/or CD45-, CD56+, CD38 ¯
§ Immunoparesis: serum uninvolved Ig reduction 25% 

273 pts 106 pts



Risk-Stratification Models: Discordance
• A study recently defined the concordance between the Mayo and 

PETHEMA risk-stratification models1

• 77 prospectively identified SMM pts were stratified using both models
• Significant discordance was observed between the 2 models with only 22/77 

pts overlapping (28.6% concordance) 
• Discordance was observed for all comparisons

• Low vs. high: P < 0.0001
• Low vs. non-low: P = 0.0007
• High vs. non-high: P < 0.0001

NR: not reported; PETHEMA: Programa para el Estudio de la Terapéutica en Hemopatía Malignas; pts: patients; SMM: 
smoldering multiple myeloma.

1. Cherry BM. Leuk Lymphoma. 2013. [Epub ahead of print]. 2. Rajkumar SV. Blood. 2005;106:812-817. 3. Dispenzieri A. 
Blood. 2008;111:785-789. 4. Pérez-Persona E. Blood. 2007;110:2586-2592.

SMM Risk-Stratification 
Model Low Risk Medium Risk High Risk

Mayo Classification1-3 (n) 38 35 4
PETHEMA Classification1,4 (n) 17 22 38

Concordance (%) 40 NR 19



v The IMWG recognises that biomarkers associated with a 
risk of progression of SMM to MM of at least 80% within 2 
years can be added to the diagnostic criteria in the future.

v This biomarkers have to be substantiated by more than 
two independent studies 

BIOMARKER OF EVOLUTION

«Myeloma-Defining Events (MDE)»



v BMPc percentage ≥ 60%  (2-3%)

v FLC imbalance In/Unin ≥100 (15%)

v MRI pattern (>1 focal lesion) (15%)

«Myeloma-Defining Events (MDE)»
according to IMWG citeria 2016



Ultra High Risk SMM = Active Myeloma

• S (60%)

• Li (Light chains I/U >100)

• M (MRI  > 1 focal lesion)

• C (calcium elevation)

• R (renal insufficiency)

• A (anemia)

• B (bone disease)



SMOLDERING MULTIPLE MYELOMA 
(13-15% of MM) 

Low-risk SMM
5%/year 

Ultra-High Risk (50%/year: ~15%of SMM)
• >60% BMPC

• FLCr >100

• >1 MRI focal lesions
High-Risk SMM

25%/year

Ravindran et al, Blood Cancer Journal, 2016 



?



(276 pts) (93 pts) (248 pts) (331 pts) (207 pts)(190 pts)(311 pts)

m



REVISED RISK STRATIFICATION: MAYO GROUP 
“20/20/20 SCORING”

Lakshman et al. Blood Cancer J. 2018
Kumar S. 5th World Congress on Controversies in MM, 2019 

VARIABLES
§ 1 BMPC >20%
§ sMC > 20 g/L
§ FLCr > 20

421 PTS; 2003-2015; SKELETAL X –RAY; 127 ADVANCED IMAGING421 PTS; 2003-2015; SKELETAL X –RAY; 127 ADVANCED IMAGING



TTP THE THREE RISK CATEGORIES USING THE PROPOSED AND CONVENTIONAL 
MAYO CLINIC MODELS 

B: monoclonal protein ≥ 3 g/dL
….BMPC % ≥ 10%                                                                                 
….FLCr ≥ 8 at diagnosis

A: monoclonal protein > 20 g/L                                                       
…..BMPC% > 20%                                                                               
…..FLCr > 20 

After a median follow-up period of 74.8 mos, 158 pts developed symptomatic MM; mTTP: 57 mos)

Lakshman et al. Blood Cancer Journal (2018) 8:59

CONVENTIONAL SCORINGNEW SCORING

143 pts

121 pts

153 pts 37 pts

187 pts

193 pts



RISK STRATIFICATION OF SMM ACCORDING TO MAYO-CLINIC REVISED SCORING 
IN A SUBSET OF PTS WITH FISH TESTING

Among 297 pts, 52.5% showed t(4;14) and/or del(17p):and/or hyperdiploidy)  

§ BMPC >20%
§ 1 FLC ratio >20
§ high-risk cytogenetics

Lakshman et al. Blood Cancer Journal (2018) 8:59



San Miguel et al. J Clin Onc. 2019 Jun 02. Abstract #8000

‘’2-20-20 scoring’’



• To identify factors that predicted symptomatic Myeloma through the 
evaluation of various clinical and laboratory factor

• Develop a risk score to predict 2-year progression risk
San Miguel et al. J Clin Onc. 2019 Jun 02. Abstract #8000

Objectives

Study design



San Miguel et al. J Clin Onc. 2019 Jun 02. Abstract #8000



San Miguel et al. J Clin Onc. 2019 Jun 02. Abstract #8000



San Miguel et al. J Clin Onc. 2019 Jun 02. 
Abstract #8000

(952 pts)



San Miguel et al. J Clin Onc. 2019 Jun 02. Abstract #8000

Continuous variables were categorized as risk trend and weigh in the multivariable
regression model; total risk score was calculated as the sum of all points for all risk

factors



San Miguel et al. J Clin Onc. 2019 Jun 02. Abstract #8000



San Miguel et al. J Clin Onc. 2019 Jun 02. Abstract #8000

CONCLUSIONS
v The 2/20/20 model is validated in the current analysis and potentially can be usefull

in circumstances where additional variables are not available

v Availability of FISH results can add to refining system (~ 10% more progressions, at
3 years)

v Ability to use the entire range of values for the single risk factors allow for 
maximum utilization of the variables for calculating the progression risk

v Alternative risk stratification systems may be used in individual trials, as long as
they are able to identify a subset of patients with a risk of evolution at 2 years of at
least of 50%



THE PREDICTIVE ROLE OF EVOLVING 
VARIABLES DURING AN ESTABLISHED TIME 

AFTER DIAGNOSIS  



Evolving changes in disease biomarkers and risk of early progression in SMM
190 SMM pts, 1973-2014,  after a median follow-up 10.4 years, 70.5% of pts evolved in MM, MAYO Clinic

DEFINITION OF EVOLVING TYPE: ▪ increase of at least of 10% in M-protein within the first 12 mos, is MC ≥ 30 g/L
▪ increase of 0.5 g/dl in M-protein and/or 500 mg/dl in Ig, if MC <30 g/L
▪ evolving Hb defined as ⩾0.5 g/dl decrease within 12 months  

TTP into active MM

Ravi et al, Blood Cancer J,, 2016

Risk of progression in SMM patients, 
stratified by the number of risk factorsat
diagnosis
1 eMP
1 eHb
1 BMPC ⩾20%

P< 0.001

0
1

2
3



Wu et al, Blood Advances, 2018

273 SMM pts at Mount Sinai Hospital/Columbia University Medical Cente (2010-2015)                                                                                                                    
Initial imaging performed to rule out MM included bone surveys (52%), PET-CT (24%), and MRI (24%) scans

With a median follow-up of 67 months, the  median TTP 74 months

GBTM: Group-Based Trajectory Modeling identified high-risk groups of patients based on 1 year post-SMM 
diagnosis trajectories of their Hb, m-protein, FLCr and dFLC



A Changes in Hb are in g/dL. Changes in MC (B) FLC ratio (C), and differences in FLC ratio (D) are % from baseline.                                                                             
The trajectories of high risk evolving GBTM groups are indicated.

Wu et al, Blood Advances, 2018

EVOLVING CHANGES IN HB, SERUM MC, FLC RATIO, AND DIFFERENCES IN FLC IDENTIFIED THROUGH
GBTM 1 YEAR AFTER DIAGNOSIS OF SMM

GBTM: Group-Based Trajectory Modeling 
identified high-risk groups of patients based 
on 1 year post-SMM diagnosis trajectories of 
their Hb, m-protein, FLCr and dFLC
§ High-risk eHb group: decrease of 1.57 g/dL
§ High-risk eMP group: increase of of 64%    
§ High-risk edFLC group: increase of 169%



TTP to symptomatic myeloma stratified based on risk factors
(immunoparesis, eHb GBTM, eMP GBTM, and edFLC GBTM)

Wu et al, Blood Advances, 2018

SCORING SYSTEM
§ High-risk eHb group
§ High-risk eMP group 
§ High-risk edFLC group
§ Immunoparesis



Evolving M-protein pattern in pts with SMM: impact on early progression

Fernandez de Larrea et al, Leukemia 2018 

206 SMM pts, 1973-2012,  after a median follow-up 6.8 years, 52% of pts evolved in MM

DEFINITION OF EVOLVING TYPE: ▪ increase of at least of 10% in M-protein within the first 12 mos, is MC >30 g/L
▪ progressive annual increase over a period of 3 years, if MC <30 g/L

TTP SURVIVAL AFTER EVOLUTION



CONCLUSIONS
§ The availability of new drugs, characterized by a more specific activity on neoplastic PC, raises the 

problem of an earlier therapeutic intervention in SMM  

§ To date there is no a reliable biological marker of evolution in symptomatic MM

§ The definition of Ultra-High-Risk SMM introduced the concept of Myeloma-Defining Events (MDE) but
identifies only a small part of SMM

§ New pognostic scoring sisyems seem to identify more consistent cohorts of pts with different risk of 
evolution but the for their retrospective nature, these studies not always are based on modern imaging
techiques for evaluating bone lesions and does not evaluate the kinetics of the variables after the 
diagnosis

§ In borderline cases, the evolution during the an establised time after the diagnosis of the variables
related with tumor burden could be better considered at least in clinical practice


