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MDS Machinations| Agenda

What kind of MDS do | have?

@MikkaelSekeres

MDS | WHO Classification

2008 Name ‘ Abbrev. ‘ 2016 Name Abbrev.
Refractory cytopenia RCUD
with unilineage (includes RA, | MDS with single lineage dysplasia MDS-SLD
dysplasia RN and RT)
AL ERELE i RARS MDS with ring sideroblasts MDS-RS
ring sideroblasts
MDS w/ isolated del(5q) Del(5q) unchanged unchanged
Refractory cytopenia MDS with multilineage dysplasia MDS-MLD
with multilineage RCMD
dysplasia (with ring sideroblasts) MDS-RS-MLD
Refractory anemia with _ - .
excess blasts, type 1 RAEB-1 MDS with excess blasts, type 1 MDS-EB-1
S ERETLE S RAEB-2 MDS with excess blasts, type 2 MDS-EB-2
excess blasts, type 2 ’
MDS, Unclassifiable MDS-U unchanged unchanged
Refractory cytopenia(s)
of childhood RCC unchanged unchanged

Adapted from Arber et al. Blood 2016;127:2391.
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MDS | Classification

The National
Myelodysplastic
Syndromes
Natural History
Study

Table 1: Local (Data-Entry) vs. Central Pathology Study Assignment

Local Pathology

Central Pathology Study Assignment

Assignment MDS MY Icus AML<30% e ML Other Other Total
overlap Blasts Malignancy
(Data Entry)
MDS 193 12 8 3 1 7 40 264
MDS/MPN overlap 3 9 0 0 0 3 0 15
ICUS 9 2 20 0 0 4 27 62
AML <30% Blasts 0 0 0 0 0 0 0 0
Other AML 4 0 0 10 32 0 0 46
Other Malignancy 3 8 0 0 2 26 10 49
Other 54 14 21 2 3 53 335 482
Total 266 45 49 15 38 93 412 918
Agreement Rate gi/:;? 9/45 (20.0%) 20/49 (40.8%) 0/15 (0.0%) 32/38 (84.2%) 26/93 (28.0%) T:i/:,;?
Zhang et al. ASH 2018.
7
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MDS | IPSS Classification
Calculation of prognostic score
Score 0 0.5 1.5 2.0
BM Blast % <5 5-10 11-20 21-29
Cytogenetics Good Intermediate Poor
Cytopenias 0/1 2/3
Estimation of prognosis
Lower- Overall IPSS Subgroup Median Survival
Risk Score (Years)
‘ 0 Low 5.7
0.5-1.0 Intermediate-1 3.5
1.5-2.0 Intermediate-2 1.2
>2.5 High 0.4

Greenberg P, et. al. Blood 1997:89:2079-88.
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MDS | IPSS-R Scoring

VARIABLE 0 0.5 1 1.5 2 3 4
Cytogenetics V. Good Good Intermediate Poor | V. Poor
BM Blast % <2 >2-<5% 5-10% >10%
Hemoglobin 210 8-<10 <8
Platelets 2100 | 50-<100 <50
ANC 20.8 <0.8

Prognostic Risk Categories/Scores

RISK GROUP Risk Score Median Survival (Yrs)
Very Low <1.5 8.8
Low >1.5-3 5.3
Intermediate >3-4.5 3.0
High >4.5-6 1.6
Very High >6 0.8
Greenberg et al. Blood 2012;120:2454-65. 9
9
MDS | Mutation Risk
Low-risk MDS vs. High-risk MDS (univariate)
Driver genes can be Lowrisk  Highrisk  qvalue
H H H NRAS —G—i 7(0.6) 51(7.5) <0.001
ClaSSIfled Into KRAS ——i 7(0.6) 24 (35) <0.001
CEBPA =0 3(02) 11(1.6) 0.003
RUNX1 (2 ] 47 (39) 118 (17.3) <0.001
molecular subtypes
. = . GATAZ === 5(04) 14(2) 0.002
differentially associated ot w16 467 <00
. . . STAG2 =2 41(3.4) 92 (13.5) <0.001
ASXL1 (7] 145 (12) 190 (27.8) <0.001
with disease severity o = [m -n
TP53 =29 57 (47) 77(11.3) <0.001
BCOR L 2] 37(31) 45 (6.6) 0.001
PTPN11 —e—i 10(08) 12 (1.8) 0.11
FLT3 B 11 (0.9) 13(1.9) 0.11
U2AF1 =B 74(8.1) 71(10.4) 0.002
EZH2 =84 48(4) 46 (6.7) 0.017
ZRSR2 & 59 (4.9) 56 (8.2) 0.008
B —— 23(19) 22(32) 011
NPM1 okt 17 (1.4) 15(2.2) 029
wr1 f—®—1 7(0.6) 6(09) 0.59
CBL =P 38(3.1) 32(47) 0.12
TET2 (] 287 (23.8) 210(30.7) 0.002
IDH1 = 24(2) 19 (2.8) 0.29
KIT P 13(1.1) 9(13) 0.66
DNMT3A 08 156 (12.9) 66 (9.7) 0.055
SF3B1 E 433 (359) 71(10.4) <0.001
. . . TTTI T T T TTTIm T T T T TTT
Makishima et al. Nat Genetics 2017; ‘ ‘ ‘ ‘ ‘
001 01 : | 10 100 1000
49:204. 10

Odds ratio (95%Cl)
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MDS Machinations| Agenda

How should | treat my MDS?

J @MikkaelSekeres
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MDS | Treatment — Lower-risk

| Patient diagnosed with lower-risk MDS per IPSS (score< 1) or IPSS-R (score <3.5) |

No transfusions
needs, good
quality of life

Observe, follow

Isolated

AN

cytopenia

blood counts every
1-6 months
depending on clinical

Anemia (Hgb<10 g/dl Thrombocytopenia
and/or transfusion- (<20k/L or <50k/L with
bleeding)

dependent), symptomatic

presentation

Start erythropoiesis
stimulating agent or
Luspatercept

Start thrombopoietin
agonists, platelet txf or
enroll into clinical trial

No resp , loss of

response, or del(5q)

l

l

cytogenetic abnormality

Start lenalidomide or
enroll in clinical trial
(check NGS for targeted
therapy)

Start hypomethylating
agent or enroll in
clinical trial(check NGS
for targeted therapy)

Sekeres and Patel Hematology (ASH Educ Book) 2019.

Multiple cytopenias

Start anti-thymocyte globulin

or hypomethylating agent or

enroll in clinical trial (check
NGS for targeted therapy)

No response or loss of response

12
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MDS | Ameliorating Anemia

| Patient diagnosed with lower-risk MDS per IPSS (score< 1) or IPSS-R (score <3.5) |

No transfusions
needs, good
quality of life

Observe, follow

Isolated

oyt

g

AN

openia

Multiple cytopenias

Start anti-thymocyte globulin

or hypomethylating agent or
enroll in clinical trial (check
NGS for targeted therapy)

blood counts every Anemia (Hgb<10 g/dl Thrombocytopenia
1-6 months and/or transfusion- (<20k/L or <50k/L with
depending on Fhmml dependent), symptomatic bleeding)
presentation
Start erythropoiesis Start thrombopoietin
stimulating agent or agonists, platelet txf or
Luspatercept enroll into clinical trial
Nor , loss of -

P

response, or del(5q

i

l

No response or loss of response

cytogenetic abnormality

Start lenalidomide or
enroll in clinical trial
(check NGS for targeted

Start hypomethylating
agent or enroll in
clinical trial(check NGS

therapy) for targeted therapy)
Sekeres and Patel Hematology (ASH Educ Book) 2019. 13
13
Lower-risk MDS | Ameliorating
Anemia: ESAs
ESAs RR 15 - 40%
Table I1. Response results. ) S
g 10 &_ 100
iz | 3y
Patients Response ;E { Ip
(%) rate g E 60 4 P=0016 g g 60 W%
- | i 34/%8
:l::))wth factors I;)E;‘3 g ‘§ o/ . g g - ( )
EPO + GCSE 234 478 2 s .| 0% (1s) 95
GMCSF 62 378 Eg 204 (035) ;% 2
EPO + GMCSF 58 337 = | gE
GCSF 30 479 2 0 < o
L3 20 17:0 Placebo Darbepoetin alfa & Darbepoetin alfa
L6 13 381 24-week Double-blind 48-week Open- label
N = 1587 N = 147 (2:1)
Golshayan et al. BrJ Haem 2007;137:125.
Platzbecker et al. Leukemia 2017;31:1944. 14
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MDS | Ameliorating Anemia: LUSPAT

M Luspatercept (N=153)

M Placebo (N=76)

50+
%) P<0.001
-
&
S
°
8
8
g
e
&
=8 Wk =12 Wk =12 Wk =16 Wk =16 Wk
(wk 1-24) (wk 1-24) (wk 1-48) (wk 1-24) (wk 1-48)
No. of Patients with
Response (% [95% ClJ)
Luspatercept 58 (38 [30-46]) 43 (28 [21-36)) 51 (33 [26-41)) 29 (19 [13-26]) 43 (28 [21-36])

Placebo

10 (13 [6-23])

6 (8 [3-16])

9 (12 [6-21])

3(40-11) 5 (7 [2-15])

Figure 1. Independence from Red-Cell Transfusion.

Fenaux et al. NEJM 2020;382:140-151. 15
15
isk
MDS | Treatment — Lower-ris
| Patient diagnosed with lower-risk MDS per IPSS (score< 1) or IPSS-R (score <3.5) |
No transfusions i .
needs, good Isolated] cytopenia Multiple cytopenias
quality of life
Observe, follow / \ Start anti-thymocyte globulin
blood counts every Anemia (Hgb<10 g/dl Thrombocytopenia or hypomethylating agent or
1-6 months and/or transfusion- (<20k/L or <50k/L with enroll in clinical trial (check
depending on clinical dependent), symptomatic bleeding) NGS for targeted therapy)
presentation
Start erythropoiesis Start thrombopoietin
stimulating agent or agonists, platelet txf or
Luspatercept enroll into clinical trial
No resp , loss of I
s g del.(S l No resp or loss of response
cytogenetic abnormflity
Start lenalidomide or Start hypomethylating
enroll in clinical trial agent or enroll in
(check NGS for targeted linical trial(check NGS
therapy) for targeted therapy)
16

Sekeres and Patel Hematology (ASH Educ Book) 2019.
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Lower-risk MDS | Ameliorating
Anemia: LEN

Del (5q)

RBC-TL, n (%) [95% C1]

Placebo Lenalidomide Smg  Lenalidomide 10 mg

mITT population n=>51 n=47 n=41
Protocol defined (-~ 26 weeks) 3 (5.9)[1.2-162] 20(42.6)[28.3-57.8]* 23 (56.1) [39.7-71.5]*

TWG 2000* (> 8 weeks) 4(7.8)[22-189] 24(51.1)[36.1-65.9]* 25 (61.0) [44.5-75.8]*

IWG 2006™ (= 8 weeks) 3(59)[12-162] 24(5L1) [36.1—65.9]—758]*

Fenaux et al. Blood 2011;118:3765-76. 17
17

Lower-risk MDS | Ameliorating
Anemia: LEN
Significantly more LEN patients achieved RBC-TI 2 8 weeks
versus placebo (P < 0.001)
30
i LEN (n = 160)
25 - M Placebo (n = 79)
& 20 -
(7]
=
Q 15
B
10 -
5 .
0 ,
RBC-TI 2 8 weeks
Santini et al. JCO 2016;34:2988 18
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MDS | Tackling Thrombocytopenia

| Patient diagnosed with lower-risk MDS per IPSS (score< 1) or IPSS-R (score <3.5) |

No transfusions
needs, good
quality of life

Observe, follow / \ Start anti-thymocyte globulin

Multiple cytopenias

Isolated] cytopenia

blood counts every Anemia (Hgb<10 g/dl Thrombocytopenia or hypomethylating agent or
1-6 months and/or transfusion- (<20k/L or <50k/L with enroll in clinical trial (check
depending on clinical dependent), symptomatic bleeding) NGS for targeted therapy)
presentation
Start erythropoiesis Start thrombopoietin
stimulating agent or agonists, platelet txf or
Luspatercept enroll into clinical trial
No resp , loss of |
c}'ltszg:’\:(sie(":;m:::l'l(:gll)ity 1 v o response or loss of response
Start lenalidomide or Start hypomethylating
enroll in clinical trial agent or enroll in
(check NGS for targeted clinical trial(check NGS
therapy) for targeted therapy)

Sekeres and Patel Hematology (ASH Educ Book) 2019.

19
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Lower-risk MDS | Tackling
Thrombocytopenia

Baseline platelets Baseline platelets
< 20x10°/L > 20x10°/L
_----
CSBE (rate/100 pt-yr) 501.2 514.9 226.4
RR = 1.03, p = 0.827 RR = 0.35, p<0.0001
PTE (rate/100 pt-yr) 1778.6 1250.5 179.8 251.8
RR = 0.71, p<0.0001 RR = 1.38, p = 0.1479

Giagounides et al. Cancer 2014;120:1838.

20
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MDS | Modifying MLD

| Patient diagnosed with lower-risk MDS per IPSS (score< 1) or IPSS-R (score <3.5) |

No transfusions
needs, good
quality of life

Isolated] cytopenia Multiple cytopenias

i N

Observe, follow / \

Start anti-thymocyte globulin
blood counts every Anemia (Hgb<10 g/dl Thrombocytopenia or hypomethylating agent or
1-6 months and/or transfusion- (<20k/L or <50k/L with enroll in clinical trial (check
depending on Fli"iml dependent), symptomatic bleeding) NGS for targeted therapy)
presentation

Start erythropoiesis

Start thrombopoietin
stimulating agent or

agonists, platelet txf or

Luspatercept enroll into clinical trial
No resp: , loss of
response, or del(5q) 1 l . ) .
cytogenetic abnormality No response or loss of response

Start lenalidomide or
enroll in clinical trial
(check NGS for targeted

Start hypomethylating
agent or enroll in
clinical trial(check NGS

therapy)

for targeted therapy)

Sekeres and Patel Hematology (ASH Educ Book) 2019.

21
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Lower-risk MDS | Modifying
MLD: HMA

Response N (%)
CR 33 (36)
mCR 8(9)
HI 13 (14)
. o sa(e)
SD 31 (34)
PD 6(7)

* Median time to best response: 2 months (range: 1-20)
* Median number of cycles received: 9 (range: 2-32)

Jabbour et al. for MDS CRC Blood 2017;130:1514

22
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Lower-risk MDS | Modifying
MLD: ATG

All responses - intent to treal 9 (27) 33.3 (1)-54)

HI-E' T(18) B9

HI-E, major ]

HI-E, minor 1

HI-N, major 3 (10 0.0

HI-F. majort 3(13) 230

No response - intent Lo treat 18 (27)  66.7 (46-83)

Treatment Arm
Measure ATG+CSA [ = 45) BSC in = 43) P
Mo treatrment, No. of patients® 5

Crossed over to ATG+CSA, No. of patients

= 14
Hematologic response (CR+ PRI by 3 months
No. of patients o 4
% 20 2]
Hematologic response |CR+ PR} by 6 monthst 016
No. of patiants 13 4
% 23 9
Hematologic response {CR+ PR+ HI) by 6 months 003
WG criteria)t+

No. of patients 4
% a1 g

Komrokji et al Haematologica 2014;99:1176.
Passweg et al. JCO 2011;29:303. 23

23

Higher-risk MDS | HMA and HCT

per IPSS (score >1.5) or IPSS-R (score >4.5)

Patient diagnosed with higher-risk MDS ‘

Declines HCT and/or

Desires HCT, good HCT CI
unsuitable denor, poor HCT,

score

Cl score
&=
Immediate
hypomethylating agent- Initiate search for
based clinical trial or MRD or 8/8 URD
monotherapy x 26 cycles

Hema

3 No response Older patient,
impravement or better 8 Younger patient, higher
lower blast percentage,

blast percentage, good-

intermediate/paor-risk
Continue Clinical trial with novel cytogenetics | Mk cvtogenetics
hypomethylating agent(s) or consider
therapy until lass of cytotoxic therapy ar
response/progression best supportive care

u Ammidiate Intensive, AML-type

hypomethylating ey
agent-based therapy chemotherapy
until ime of HCT

Suitable donar Suitable donar Suitable donar
not identified identified not identified

Continue Monitor,
hypomethylating HCT consider post-

therapy until lass of remission

progression therapy

Sekeres and Cutler Blood 2014;123:829. 24
24




Higher-risk MDS | HMAs: AZA

1.0

0.8

0.6

0.4

Proportion Surviving

0.2

0.0

09 |
07 |
0.5 |
03 |

01|

Log-Rank p=0.0001

HR = 0.58 [95% ClI: 0.43, 0.77]

ORR=35%
50.8%
/-“‘ q 24 .4 months
| 5
15 months =, 26.2%
LY, — AZA
“““ CCR
0 5 10 15 20 25 30 35 40

Time (months) from Randomization

Fenaux P, et al. Lancet Oncology 2009;10:223-232.

25
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Higher-risk MDS | HMAs: DAC

A

Overall Survival

(%)

100 -

\\- O N

== BSC 296 114

80+ Decitabine 99 119

Log-rank test P= .38
60
40 -
20
gy T
T T T T ¥ T
0 6 12 18 24 30 36

Time (months)
Median OS 10.1 vs. 8.5 months

Lubbert et al. JCO 2011;29:1987.
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Higher-risk MDS | HMAs: DAC/CED

Oral Cedazuridine/Decitabine Phase 2
In Int-1, Int-2, High, CMML

Phase 2 overall (N=80)
Type of response n (%) 95% CI
CR 17 (21) 13, 32
PR 0
mCR 18 (22 14, 33
With HI 6(7) 3.16
HI 13 (16) 9.26
HI-E 8 (10) 4,19
HI-N 2(2) 0.9
HI-P 11 (14) 7,23
Overall response (CR + PR + mCR + HI) 48 (60) 48.71
No response 32 (40) 29,52

Garcia-Manero et al. Blood 2020

27
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Lower-risk MDS | HCT

Montransplantation therspy
— RIC trensplantation

Test of Equality over
Strata

B

£

@A 2 Test p

% 8

= g Log-Rank <.0001

= —

(= Wilcoxon <.0001
-2Log(LR) <.0001

0 20 40 60 g0 100 120 140
Time (months)

Low/Int-1 MDS

Koreth et al. JCO 2013;31:2662
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Higher-risk MDS | HCT

1.0+ Nontransplantation therapy
= RIC transplantation

0.8
=
£ E s
- :
]
= O
S 2 04
g8 ,
(=] -]

0.2

P= 001
T T T T T T T
o 20 40 i a0 100 120 140

Time {months)

Test of Equality over
Strata
Test P
Log-Rank <.0001
Wilcoxon <.0001
-2Log(LR) <.0001

Int-2/High MDS

Koreth et al. JCO 2013;31:2662
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MDS Machinations| Agenda

What can | do to maximize the chance
treatment will work?

y | @MikkaelSekeres
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MDS Machinations | Treatment

healthcare team to manage them!

— e.g., Change AZA from SC to IV

Most side effects are manageable — ask your

— Take nausea or constipation meds liberally

months

This is a marathon, not a race

Do not start and stop MDS meds

Drugs take a while to work — plan on 4-6

J @MikkaelSekeres

31
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ASK A QUESTION

TREATMENT UPDATE: MYELODYSPLASTIC SYNDROMES (MDS)

Ask a question by phone:
Press star (*) then the number 1 on your keypad.

Ask a question by web:
Click “Ask a question”
Type your question
Click “Submit”

Due to time constraints, we can only take one question per
person. Once you've asked your question, the operator will
transfer you back into the audience line.

LEUKEMIA &
LYMPHOMA
33 SOCIETY"

LLS EDUCATION & SUPPORT RESOURCES

Personalized
Nutrition
Consultations

Tk to a registered dietitian about nutrition
and cancer.

HOW TO CONTACT US:

To contact an Information Specialist about disease,
treatment and support information, resources and clinical
trials:

Call: (800) 955-4572

Monday to Friday, 9 a.m. to 9 p.m. ET

Chat live online: www.LLS.org/InformationSpecialists
Monday to Friday, 10 a.m. to 7 p.m. ET

Email: www.LLS.org/ContactUs

All email messages are answered within one business day.

CLINICAL TRIAL SUPPORT CENTER NUTRITION CONSULTATIONS
Work one-on-one with an LLS Clinical Trial Our registered dietitian has
Nurse Navigator who will help you find clinical expertise in oncology nutrition
trials and personally assist you throughout the and provides free one-on-one
entire clinical-trial process. consultations by phone or

www.LLS.org/Navigation email.
www.LLS.org/Consult.

LEUKEMIA &
LYMPHOMA
SOCIETY"
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LLS EDUCATION & SUPPORT RESOURCES

‘ LMOHOMA ONLINE CHATS Online Chats
SOCIETY"

Online Chats are free, live sessions, moderated by
oncology social workers. To register for one of the chats
below, or for more information, please visit
www.LLS.org/Chat.

Education Videos
View our free education videos on disease, treatment,

and survivorship. To view all patient videos,
please visit www.LLS.org/EducationVideos.

Patient Podcast

Pationt-Boctor Perspectives: { |
Herecttary Myelodysplastic Syndromes (NDS) The Bloodline with LLS is here to remind you that
T — after a diagnosis comes hope. To listen to an episode,
e }\,I : please visit www.TheBloodline.org.

LEUKEMIA &
LYMPHOMA
SOCIETY"

LLS EDUCATION & SUPPORT RESOURCES

e . .
_—— The Leukemia & Lymphoma Society (LLS) offers the
& e following financial assistance programs to help
Help With Finances individuals with blood cancers: www.LLS.org/Finances

The Leukemia & Lymphoma Society (LLS) offers.
financial assistance” to help individuals with
blood cancer.

The LLS Patisnt Ald Program providdas financial

assistance to blood cancer patients In actve /
eatment. Eigible patients wil receive a $100 o

stipend. Visit vwew.LLS.org/PatientAid

The Urgent Need Program, established in

program provides a $500 grant to assist with
non-mediical expenses, including utilties, rent
morigage. food, lodging, dental care, child care, \
clder care, and other essential needs. Visit \
wawLLS,org/UrgentNeed

S L oD
T | ShRrNcE

Tha Co-Pay Assistance Program offers
financial support toward the costof insurance

S et e To order free materials:
www.LLS.org/Booklets

LEUKEMIA &
LYMPHOMA
36 SOCIETY"
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We have one goal: A world without blood cancers ‘ DIMEHONA
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