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OBJECTIVES

To learn about MDS and mechanism of disease .
To understand available treatment options in clinic.
To discuss new clinical trial and research opportunities.
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Hypoproliferative
MDS

Fanconi
Anemia

Acute Myeloid
Leukemia

Aplastic Anemia

Myelodysplastic
Syndromes

Myeloproliferative
Neoplasms

Paroxysmal
Nocturnal
Hematuria

T-Cell Large Granular
Lymphocytic
Leukemia

Wong-Sefidan, I., & Bejar, R. Myelodysplasia, Cambridge (Ed)
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MDS

Various combinations of founding
driver mutations involving genes of
RNA splicing (SRF2, U2AF1) or
DNA methylation (TET2, DNMT3A),
and subclonal driver mutations
involving genes like ASXL1, EZH2,
RUNX1, or TP53

SF3B1 mutation:

refractory anemia with Refractory Refractory TET2/SRSF2 co-
ring sideroblasts Miscellaneous driver cytopenia with anemia with mutation: chronic
mutations: refractory multilineage excess blasts myelomonocytic
cytopenia with unilineage dysplasia leukemia

dysplasia (refractory anemia)

Various founding
mutations plus
subclonal SETBP1
mutation: atypical
chronic myeloid
leukemia

Activating GSF3R
mutation: chronic

SF3B1/JAK2 or SF3B1/MPL co- neutrophilic leukemia

mutation: refractory anemia with
ring sideroblasts associated with
marked thrombocytosis
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MDS Introduction

wHeterogeneous process

wCharacterized by dysplasia of cellular agents,
an ineffective hematopoiesis.

wconsidered by SEER aSANCER

w Treatment approaches had changed a bit fromnr
the last years.

wNewer applications are reviewed.
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Cortical bone

Spongy bone
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' Prognosis ‘

A Cytopenias

A BM blasts

A Cytogenetics

A Molecular Markers
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IPSS

(yr)
Low 0 5.7 9.4

Int-1 295 61 30
Intl 051 35 3.3

Int-2 171 86 33
nt2 152 1.1 1.1
High — xH ®p 04 0.2 High 58 88 45

Total 759 65 30

Greenberg P et al. Blood 1997;89:2079-2088
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arameter

Categories and Associated Scores (Scores in italics)

IPSSR

ytogenetic risk group’ Very good
0
arrow blast proportion <20%
0
Hemoglobin 210g/dl
0
bsolute neutrophil count 208 10°/L
0
Platelet count 2100% 10°L
0

Good

I

>20-<50%

]

8-<10g/dL

|

<08x%10%L
05

50-100x 10°AL
05

Intermed/ate Poor Very Poor
2 3 4
50-<10.0% =100%

2 3

<8g/dL

1.5

<S0x10°L

1

Proportion of patients in

Median survival (survival data

Time until AML progression (AML data

score® category (%) based on n =7012) (years) available based on n = 6485) (years)
ery low 0-10 19 88 Not reached

15-30 38 53 108

3545 20 30 32

50-6.0 13 15 14
ery high  »60 10 08 07

bnormalities, especially if 17p is deleted or rearranged
Sum scores on a 0-10 point scale
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urce: adapted from Greenberg P et al, Blood 120(12):2454-65

Cytogenetic risk group, very good: -Y, del(11g); good: normal; del(5q) + 1 other abnomnality del(20q), o del(12p); intermediate: + 8, i(17q), del(7q), + 19, any other
bnomality not listed including the preceding with 1 other abnormality; poor: —7 + del(7q), inv(3)/t(3g)/del(3q), any 3 separate abnormalities; very poor: more than 3

iebls Revised IPSS (IPSS-R)

Updated cytogenetic classification for use in IPSS-R

25%of Proportion
Included karyotypes patientsto | of patlents
AML, years | in this group
Very good N/R %

del{11q), - 54
Normal, del{20a), del(Sa)
Good alone or with 1 ather 48 94 %
anomaly, del(12p)

+8, del{7q), {17q), +19, any
Intermediate other single or double 27 23 A%
abnormality not listed

Abnormal 3, -7, double
abnormality include -

7/del(7q), complex with 3 15 AZ an
abnormalities
Complex with >3
i 0.7 0.7 %

IPSS-R

T T T T
oytogenetic ok INGAN  Good  imermedate |NFGGE NN
group 0 1 a

2 3
oo EE oo sox NN
proportion 0 2

1 3

B o e

0 1 15
Absolute EEEE  <osx10n
neutrophil

count o 0s
T —so-m::um ao-lxvn

Possible range of summed scores: 0-10

IPSS-R

Time until

% patients Median picte

(n=7,012; survival for ikl
AML data on " | ptsunderso | P

develop
6485) yoos AML, years

Not reached  Not reached
Low 2030 38% 53 88 108

Intermediate 3545 20% 30 5.2 32

5.0-6.0 13% 15 21 14
26,0 10% 08 09 07




Molecular markers

5.2 H H v 0,

Splicing Factors (~50%) Both Splicing Factors (SF) & Epigenetic Regulators (~45%)
Epigenetic Regulators (ER) -TET2  (20%)

- SF3B1 (18%) Overlap (25%) -ASXL1 (15%)

- U2AF1 (12%) - DNMT3A (12%)

- SRSF2 (12%)
- ZRSR2 (5%)
- Others (5%)

Rarely co-occur with
each other

-EZH2  (5%)
-IDH1/2  (5%)
- Others  (5%)

Often co-occur except
for TET2 and IDH

| TP53 and no SF or ER (~5%)

Often complex karyotypes with
frequent del(5q), abnormal
chromosome 7, and monosomies

No Common Abnormality (~5%) Other mutations less frequent

~R0
Karyotype Abnormality Only ( 5%) Mutations in Other Genes Only (~15%)

- Transcription Factors

RUNX1, ETV6, PHF6, GATAZ, ...
- Kinase Signalling

NRAS, KRAS, JAK2, CBL, ...
- Cohesins

STAG2, SMC3, RAD21, ...
- DNA Repair
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=5% Blasts e

. SREF2
., U2AFET
“. NRAS —
H-30% Blasts
oH2 FLT3
NPM1 RUNXT v
GATAZ  grHz CBL
Adverse WT1 PRPF8
Favorable SEIB1
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MDS

* As per WHO 2016 MDS diagnostic criteria

¢ Unilineage or multilneage cytopenia

CcCus * Cional hematopoiesis
¢ Fails to meet WHO criteria for MDS

* Unilineage or muitiineage cylopenia
* No clonal hematopoiesis
Fails to meet WHO critenia for MDS

ICUS

¢ Excludes clinically significant cytopenia
¢ Evidence of cional hematopoiesis

CHIP

Aplastic

[
[

|

Cytopenials)
Hypocedularity
Dysecrythropoiesis
Cytogenetic
abnormalities
PNH clones
Somatic
mutations

Mutational profiling
Targeted

panels/exome

INTEGRATED WORKFLOWEAE
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MDS Treatment 2019

Current Treatment Algorithm in Myelodysplastic Syndromes

Consider clinical trial enrollment for all patients
Supportive care (e.g., transfusions and antimicrobials as needed) for all patients
Risk stratification using IPSS-R supplemented by molecular testing

mptomatic
I Aslyowztr risk Lower-risk Higher-risk
Observe Anemia with  Anemia with Other Transplant Non-transplant
until symptomatic/  del(5q) SEPO<500U/L  anemia cytopemas candidate candidate
progression l l l l
Lenalidomide ESA Lenalidomide or Allogeneic transplant; HMA until disease
HMA as bridge to  progression/intolerance
HMA or IST or 1 lan g
supportive care alone | Vahepan
Hematopoietic growth
factors or HMA or IST or
supportive care alone
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Lower Risk Therapy

A Lower risk cat growth factors/lenalidomide

S - Good response 74%
- Intermdiate res 23%

Transf<2 +2
02-2
- Poor response 7%
B
OF lowa

Epo <100 +2
100-500 +1
>500 -3




Revliimid Low risk/inil

!

1- LEN 10 mg po once a day
2- LEN 10 mg po 3 wk on/1 wk off

!

RBC Tl in 2/3 patients and median duration of 2.2 y

LIST , AF. N Engl J Med 2006; 355:1456-1465
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A

Risk of DVT, even
In monotherapy for

MDS l

1-LEN 10mg po a 21d
2-LEN 5mgpoaZ28d
3- Placebo

y

However MDS-003/004 LEN 10 mg higher RBC-TIl,more CyR andmore prolonged
Responses than 5 mg po qgd.

SAE
Mainly
Hematol.

Feanux P. J Clin Oncol 28:15s, 2010 (suppl; abstr 6598)
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High Risk

CALGB
9221
Supportive

7 care \/\
N

Silverman et al. JC0O.2002:20:2429-2440
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AZA 001

Cross
over

N pt 99 pt

CR 7% 0% 10%
PR 16% 0% 4%
Improv  37% 5% 33%
Total 60% 5% 47%

lliverman et al. JC0O.2002:20:2429-2440
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