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Disparities in MGUS Prevalence @

All Myeloma Patients have prior MGUS
(Landgren et al., Blood, 2009; Weiss et al; Blood 2009)
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Earlier Age at MM Diagnosis in Blacks
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Familial Myeloma

S N N

Altieri et al., 2006

Familial Relative Risk 5 5-fold excess risk Landgren et al. 2006
of MM ' Hemminki et al. 2004
Frank et al. 2015
Proportion of MM that 2.4% Frank et al. 2016
is familial
Tumor sites:

colorectal*, breast
Reported clustering of  and prostate cancers,
MM with other tumors  non-thyroid endocrine
tumors, leukemia
(*Ya syndrome?)

Frank et al. 2016
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Association of MM Family History with MM Risk

European African
American American

Van Valkenburg et al.

2016 2.0 (0.83-5.04) 20.9 (2.59-168)

Brown et al. 1999 15(0.3-6.4)  17.4 (2.4-348)
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Obesity as a MM Risk Factor:

Cumulative Incidence of MM in

7,878 US Veterans with MGUS, 1999-2009

Cumulative incidence of MM, %
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Adjusted for age, race, gender, marital status, income, creatinine,
diabetes, and comorbidities

Chang et al. JINCI 2017



Selected MGUS Risk Factor Exposures

m Association References

World Trade Center 1.8-fold higher Landgren et al. JAMA
9/11 Exposed vs. Oncology 2018
Olmstead County, MN

Pesticide exposed vs. 1.9-fold higher Landgren et al., Blood
Olmstead County, MN 2009

Agent Orange 7.1% vs. 3.1% Landgren et al. JAMA
Exposed vs. (OR=2.4, 95%CI 1.3- Oncology 2015
Unexposed 4.4)

Limitation: Associations largely unreported in African Americans
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Selected Myeloma Risk Factor Exposures

m Association References

World Trade Center 7.63% in 9/11 Landgren et al. JAMA

9/11 Exposed vs. Firefighters vs. 1.8%  Oncology 2018

General Population in Olmstead County

Female Agricultural HR=2.25 (95%CI Kachuri et al. BMC

Workers 1.16-4.37) Cancer 2017

Chernobyl Accident SIR=1.6 (96%ClI: Bazyka et al. Prob

Clean-Up Workers 1.01-2.2) Rad Med Radiob
2013

Hiroshima & No excess risk Hsu et al., Radiation

Nagasaki Atomic Research, 2013

Bomb Blast Survivors

Limitation: Associations largely unreported in African Americans
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Genetic Associations
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« 24 GWAS Loci Include: Telomere Regulation, Tumor Suppressor
Genes, Oncogenes, Micro-RNAs, Linc RNAs, Carcinogen
Metabolism Genes, MYC regulation, and others

» These explain about 16% of heritability.

« Common variants are enriched in familial myeloma

* Few rare loss of function variants have been observed (e.g.,
CDKNZ2A)

Pertesi et al., Leukemia, 2020



Genome-Wide Association by Race

1,318 MM and 1,480 controls of European ancestry
1,305 MM and 7,078 controls of African ancestry

Index SNPs* sl cantly assoclated SNPs® Assoclation in European ancestry Assoclation In African ance
SNP BP Risk/Ref Freq OR P Freq OR P Power Freq OR P Power
2p233
rs6746082° 25659244  A/C 076 129 122x10-7 079 115 517 x102 096 055 104 377 x1077 080
rs6761076°> 25607758  T/C 08 123 7123 x10°3 068 109 833x107?
2q23
rs12614346> 107642482 A/G 033 139 170x10°° 031 100 945x107 099 0% 100 981x107 099
rs13416655° 107621925 /T 050 101 803 x10” 039 110 490 x10-2
3p22.1
rs1052501° 41925398  G/A 020 132 747 x107° 022 |123 442x1073| 099 063 106 22x107 099
rs14353165° 41816589 G/C 017 |125 491x10°3 on 127 137 x10-3
3q26.2
rs10936599° 169492101 G/A 075 126 174x10™ 079 12 841 x10°? 092 093 108 384 x107 073
rs981216° 169487501  T/C 074 1M 110 x 107 070 109 846 x 102
6p2133°
rs2285803° 31107258 AG 028 119 1Bx1™® 029 1n 127x1077 084 026 106 221x107 095
7pla3
rs4487645* 21938240 /A 065 138 333x10°S 070 [123 747 x104 | 099 089 [137 830 x10-5| 099
rs12540021° 21945563  G/A 075 [124 6.30 x10°¢ 089 143 227 x10°°
17p11.2
rs4273077 16849139 G/A on 126 141x107 0122 |137 246 x 104 | 083 0M |17 160 x10°2| 097
rs34562254° 16842991 AG on |45 239x10°° 013 125 133 x10°3
22q13.1
rs877529° 39542292 A/G 044 123 229x107 045 [121 431 x104 | 097 048 |1m  147x10°2 | 099
rs139425° 39559742 /G 046 121 443 x10°° 071 |12 554 x10°°

Rand et al., CEBP 2016



Genome-Wide Association in African Americans
Meta-analysis of 2 GWAS of MM in 1,813 Cases and 8,871 Controls
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*No genome-wide
significant
associations

*Novel locus at
2p24.1-23.1 in AA
(from admixture
mapping)
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risk variants:
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Risk (odds ratio plus 95% confidence limits)
of multiple myeloma in African Americans

Du et al. Blood Advances, 2020



Cytogenetic Abnormalities by Race

Cytogenetic abnormalities Black White

Total With abnomality % Total With abnomality %

t(11;14)
< 60 years of age 151 8 53% 165 31 18.8% < 0.001
60+ years of age 141 1 7.8% 307 52 16.9%

t(4;14)
< 60 years of age * 151 7 46% 165 19 11.5% 0.04
60+ years of age 141 9 64% 307 28 9.1%

Monosomy 13/del 13q
< 60 years of age * % 151 46 30.5% 165 73 44.2% <0.001
60+ years of age 141 39 27.7% 307 150 48.9%

Monosomy 17/del17p .
< 60 years of age 151 15 9.9% 165 23 13.9% 0.027
60+ years of age 141 8 57% 307 38 12.4%

None of the studied abnormalities
< 60 years of age 151 95 62.9% | 165 57 34.5% <0.001
60+ years of age 141 20 63.8% | 307 106 34.5%

Associated with *adverse prognosis, **earlier disease onset, ***disease progression

Greenberg et al., Blood Cancer Journal 2015




Tumor Mutations by Race
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Manojlovic et al., PLoS Genetics 2017
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MM-Specific Survival (1973-2005, SEER 9)
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After introduction of ASCT and IMiDs (1990s), magnitude of
survival improvement among Blacks was less than 50% of that in Whites

Waxman et al., Blood 2010



Early Intervention May Benefit Pre-MM Patients

Example: RCT of Lenalidomide + Dexamethasone

Freedom from Progression to Symptomatic
Disease (%)

No. at Risk
Treatment group
Observation group

for the Treatment of High Risk SMM

E
100- 100— Treatment group
90+ 5 90 _H—HWH
Treatment group <
80 3 80
7
70 8 < 70+ Observation group
60— = QE_ 60—
50 28 507
s 3
40 ae 40+
30 Observation group 3 - 304
20 8 20 :
10 Hazard ratio for progression, 0.18 10 Hazard ratio for death, 0.31
7 p<0.001 Pe003
0 T T T T T . 0 T T T T T 1
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Months Months
No. at Risk
Treatment group 57 57 55 48 26 17 0
57 57 48 38 20 14 0 :
62 49 32 21 11 3 0 Observation group 62 60 57 46 27 17 0

Mateos et al., New England Journal of Medicine, 2013



Prevent or Delay Myeloma by Early Therapeutic
Intervention of High-Risk Precursor Conditions
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Manier et al. Nat Rev Clin Oncol, 2017
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Summary

The disparity in MM mortality is complex but is in part
driven by the increased incidence of MGUS and MM in
Blacks as well as disparities in treatment.

MM survival is equal in Whites and Blacks (or perhaps
better in Blacks if treatment is equally applied).

The genetic, molecular and epidemiological foundation

of MGUS and MM risk is not understood, particularly in
Blacks.

Intercepting the progression of MGUS to MM and
iIncreasing engagement with Black communities in
clinical research may reduce the Black-White disparity.
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