Myelodysplastic Syndromes:
Disease, Diagnosis, &
Treatment




Myelodysplastic Syndrome




Myelo = bone marrow cells

dysplastic = funny looking
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Normal Bone Marrow




Normal Bone Marrow




4 pathologists walk into
a room ...

myeloid

1 megakaryocyte



4 pathologists walk into
a room ...

myeloid 89% agreement

megakaryocyte 91% agreement
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MIDN

10,000 people diagnosed each year in US
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- Software Bugs
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MDS Chromosomes




MDS Chromosomes

deletlon 5q
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MDS Gene Mutations

m RA
RARS
m RARS-T
m RCMD
RCMD-RS

/8% of patients had
at least | gene or
chromosome
abnormality
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MDS Gene Mutations
isk of Death and Progression to AML

Hazard Ratio (95% Cl)

Gene

EZH2

Univariate model

Model with adjustment for IPSS
TP53

Univariate model

Model with adjustment for IPSS
RUNX1

Univariate model

Model with adjustment for IPSS
ASXL1

Univariate model

Model with adjustment for IPSS
ETVG6

Univariate model

Model with adjustment for IPSS
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Univariate model

Model with adjustment for IPSS
NRAS

Univariate model

Model with adjustment for IPSS
IDH2
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Model with adjustment for IPSS
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Model with adjustment for IPSS
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Univariate model

Model with adjustment for IPSS
KRAS
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P Value
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0.004
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0.02
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0.008
0.17

0.03
0.17

0.57
0.50

0.82
0.52

0.53
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0.44
0.86

0.99
0.97
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Current Thinking in MDS

IPSS-R Scoring System

Parameter Categories and Associated Scores

Cytogenetic _ Good Intermediate Poor

risk group 0 1 2

Marrow blast _ >2% to <5% 5% to 10%

proportion 0 1 2

) - 8 to <10 g/dL <8 g/dL
Hemoglobin

0 1 1.5

Absolute _ <0.8 x 109/L

neutrophil
count 0 0.5

Platelet count 109/L

0 0.5

Greenberg, et al. Blood 2012



Current Thinking in MDS

IPSS-R Chromosome Scoring

Very good

|
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MDS Gene Mutations

Old News

>

— Low risk (N=110)
— Intermediate-1 risk (N=185)
— Intermediate-2 risk (N=101)
—— High risk (N=32)

Probability of Overall Survival

Bejar, et al. New England Journal of Medicine 201 |



MDS Gene Mutations

Old News New News

>
N

— Low risk (N=110) — Low risk, mutation absent (N=87)

— Intermediate-1 risk (N=185)
— Intermediate-2 risk (N=101)
—— High risk (N=32)

— — Low risk, mutation present (N=23)
P<0.001
— Intermediate-1 risk (N=185)

Probability of Overall Survival
Probability of Overall Survival

Bejar, et al. New England Journal of Medicine 201 |



MDS Gene Mutations

Response to Lenalidomide

+ eensared
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MDS Gene Mutations

Response to Azacitidine
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Variant Allele Fractions by Mutated Gene
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MDS Gene Mutations

Response to Azacitidine

A 1 Variant Allele Fractions by Mutated Gene
— "
2 X more :
& U
s 5
I|I<el?' to <3
achieve )
a 0.
response > 0.
0.04—=

TET2 ASXL1 CBL NRAS SF3B1 U2AF1 SRSF2 TP53

Bejar, et al. Blood 2014



MDS Gene Mutations

Response to Iransplant

Old News
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MDS Gene Mutations

Response to Iransplant

Old News New News

>
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- CloneWars




Cell Type

. Normal

‘ MDS or SAML

Mutations
O Germline
Cluster 1 SNVs
Cluster 2 SNVs
® Cluster 3 SNVs
® Cluster 4 SNVs
@ Cluster 5 SNVs

Walter, et al. NEJ/M 2012



Cell Type
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Mutations
O Germline
Cluster 1 SNVs
Cluster 2 SNVs
® Cluster 3 SNVs
@ Cluster 4 SNVs
@ Cluster 5 SNVs

Walter, et al. NEJM 2012



Clonal fractions at initial diagnosis

AML1/UPN933124

Cell type: Mutations:

Founding (cluster 1) {elapse enriched (cl
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® Primary specific (cluster 2) Relapse enrnched (cl

Ding, et al. Nature 2012



Clonal fractions at initial diagnosis
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Clonal fractions at initial diagnosis First relapse
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MDS Gene Mutations in
the General Population

. -

®, = .4

“ \ i ,i /
*‘w g W -.
u ""‘ '

-
_

| 7



MDS Gene Mutations in
the General Population

lop)
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Normal Tissue
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Cancer Tissue
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Multi-Hit







Absentee Parenting
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Bone Blood Vessels Bone

O



Bone Marrow Stem Cells
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