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Nature course
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Who at risk ?
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Clinical Course and Prognosis of Smoldering
(Asymptomatic) Multiple Myeloma

Probability of Progression (%)

54
r== == Group

P<0.001
— , 1

3

10 15 20

Years since Diagnosis

25

PC>10%,M<3g/dL

PC<10%,M<3g/dL

N EnglJ Med 2007;356:25820




2007 109: 2276-2284
Prepublished online November 14, 2006;
doi:10.1182/blood-2006-07-038430

A validated gene expression model of high-risk multiple myeloma is
defined by deregulated expression of genes mapping to chromosome 1

John D. Shaughnessy, Jr, Fenghuang Zhan, Bart E. Burington, Yongsheng Huang, Simona Colla,
Ichiro Hanamura, James P. Stewart, Bob Kordsmeier, Christopher Randolph, David R. Williams, Yan
Xiao, Hongwei Xu, Joshua Epstein, Elias Anaissie, Somashekar G. Krishna, Michele Cottler-Fox,
Klaus Hollmig, Abid Mohiuddin, Mauricio Pineda-Roman, Guido Tricot, Frits van Rhee, Jeffrey
Sawyer, Yazan Alsayed, Ronald Walker, Maurizio Zangari, John Crowley and Bart Barlogie




MYELOMA HMCL
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Eligibility criteria and study design

o Prospective observation trail : SWOG S0120
o MGUS, SMM, solitarplasmacytoma

o Hemogramserum/urinary M protein, SEP, IEP,
B2M, free light chain, metaphdsayotyping
MRI

o At 3,6 and 12 months at first year, then every |
12 months



GEP of puritied CD 138+ tumor

o Collected to isolate CD 138+ plasma cell with
Immunomagnetidead selection

o Monitored by floncytomertyfor > 85%

o AffymetrixU133 plus 2.0 microarrays, generate
risk score based on a validategéi®e model
(€1=532740)



[ Enrollment J

Assessed for eligibility (n=375)

Excluded (n=44)
" Ineligible (n=14)
Analygig ~ No follow-up available (n=1)
" lgM (n=24)
y "~ Non-AMM/non-MGUS (n=5)
Analyzed (n=331)

- MGUS (n=152)
~ AMM (n=179)

v
GEP (n=126) GER70score

- MGUS (n=39)
~ AMM (n=87) :
MRI (n=156) Affymeiri
~ MGUS (n=64)
- AMM (n=92)




Table 2. Univariate Cox proportional hazards analysis of risk factors
of progression to clinical MM requiring therapy

Variable

Age =65y

Female

SWOG performance status 0

Hemoglobin <12 g/dL

Platelets <240 x 10%/uL*

Albumin <4 g/dL*

Serum B2M =3 mg/L*

Serum B2M =55 mg/L

Bone marrow PCs =10%

Bone marrow PCs =20%"

Bone marrow PCs =60%

Serum M-protein =3 g/dL*

IgA isotype M-protein

IgG isotype M-protein

Uninvolved immunoeglobulins lowt

k light chain clonal isotype

Involved SFLC =25 mg/dL*

Involved/uninvolved SFLC
ratio >10*

Abnormal metaphase cytogenetics

GEP 70-gene risk >-0.26*

GEP poly-PC >11.60"

GEP Pl >-2.73"

GEP CD-1 subgroup

GEP CD-2 subgroup

GEP HY subgroup

GEP LB subgroup

GEP MF subgroup

GEP MS subgroup

GEP PR subgroup

MRI focal lesions =1

MRI focal lesions =1

Center-University of Arkansas

/N (%)

143/331 (43%)
153/331 (46%)
228/327 (70%)
84/331 (25%)
206/331 (62%)
154/329 (47%)
86/322 (27%)
17/322 (5%)
176/330 (53%)
84/330 (25%)
2/330 (19%)
34/330 (10%)
45/313 (14%)
264/313 (80%)
212/309 (69%
190/308 (63%)
42/228 (18%)
79/228 (35%)

24/250 (10%
37/126 (29%)
62/126 (49%)
50/126 (40%)
6/126 (5%)
28/126 (22%)
31/126 (25%)
28/126 (22%)
17/126 (13%)
11/126 (9%)
5/126 (4%)
26/156 (16%)
9/156 (6%)
246/331 (74%)

Time to MM requiring

therapy
HR (95% CI)

221 (1.28, 3.81)
0.62 (0.35, 1.08)
0.80 (0.45, 1.43)
2.01 (1.15, 3.49)
1.47 (0.83, 2.62)
1.90 (1.10, 3.28)
261 (151, 4.49)
1.23 (0.38, 3.93)
7.78 (3.32, 18.20)
4.94 (2.86, 8.54)
6.54 (0.90, 47.55)
5.48 (3.08, 9.78)
1.44 (0.72, 2.86)
0.93 (0.48, 1.81)
4.05 (1.73, 9.48)
1.08 (0.61, 1.91)
3.71 (2.01, 6.83)
3.54 (1.92, 6.52)

1.67 (0.75, 3.73)
5.85 (2.56, 13.34)
0.17 (0.06, 0.48)
4.41 (1.84, 10.58)
0.00 (0.00, NE)
0.64 (0.22, 1.86)
1.48 (0.64, 3.43)
0.62 (0.21, 1.80)
0.54 (0.13, 2.31)
2.36 (0.81, 6.88)
456 (1.35, 15.35)
2.81 (1.19, 6.65)
471 (1.57, 14.11)
1.30 (0.65, 2.59)

P value

004
093
452
014
189
021
<.001
732
<.001
<.001

AgeUs5

Univariateanalysis

MRI focal lesion > 1

Hb<12 gdL

|| GEP70 risk score 30.26

Albumin< 4 gdL |

B2M >3 mg /L |

GEP70 P1 >2.73

Serum M UB g/dL

Urine M > 0 gdL

GEP pohPC > 11.6

Low level of uninvolvety

A level of involved SFLC > 25 digﬂ

Elevated ratio of

involved/uninvolved SFLC > 1

Plasma > 20% in BM |




Multivariate analysis

L)

Table 3. MV Cox proportional hazards analysis of risk factors of
progression to clinical MM requiring therapy

Variable

Clinical Variables
Serum M-protein
=3 g/dL"*
Bone marrow
PCs =20%"
Age =65y
Clincal + GEP
variables
GEP 70-gene
risk
>-0.26"
Serum M-protein
=3 g/dL*
Involved SFLC
>25 mg/dL*

n/N (%)

32/297 (11%)

78/297 (26%)

127/297 (43%)

32/117 (27%)

17/117 (15%)

27/117 (23%)

P
HR (95% CI) value

3.52 (1.86, 6.65) <.001

3.22 (1.77, 584)  <.001

2.10 (1.19, 3.69)

6.81 (2.90, 15.97)

6.49 (2.78, 15.18)

3.15 (1.40, 7.08)

Cumulative

R




Addition of GEP improved cumulatit#
by approximately 11 %

Variable

Cumulative R-
squared

N=117 (as in Clinical +
GEP Model in Table 3)

Clinical Model

Serum M-protein 2 3 g/dL*

Bone Marrow Plasma Cell 2 20%*

Age 2 65 years

Clinical + GEP

GEP 70-gene risk > -.26*




Risk for progression

Risk factor: SFLC >25 mg/d
M spike > 3gdL
GEP70 risk-8.26




