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MDS age specific incidence in Belgium
(2013-2018)

Females

Incidence

Female 6.3 /100000
male 8.7 / 100000
Number 2018 848

Median age 77 yrs
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Observed and projected incidence for MDS
(2004-2025)
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No Improvement in 5yrs survival
of MDS In both sexes since 2004
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Which tools do we have
to guide the treatment ?



International Prognostic Scoring System

N Normal, -Y, del(Sq), del(20q)

Intermediate +8, any other single or double abnormality

Poor Complex with 2 3 abnormalities, anomaly of chromosome 7

fice

itegol
[ Good | intermediat

IPSS still widely us_ed fqr selectign of_therapy

Number of Cytopenias

I. Oori 20r3
0 0.5

Hemoglobin <10g/dL

Neutrophil Count < 1.80 x 10°/L
Platelet Count < 100 x 10%/L

Median | Time to 25%
IPSS Risk Group % of Patients| survival, | with AML,
Low i 0 5.7 9.4
35 33

33%
Intermediate-1 38%
i 22% 11 11
7% 04 0.2

Greenberg et al. Blood. 1997;89:2079-88.




IPSS-Revised (IPSS-R)

del(11q), -Y
Good Normal, del(20q), del(5q) alone or with 1 other anomaly, del{12p)

+8, del(7q), i(17q), +19, +21, any single or double abnormality not listed,
two or more independent clones

— der(3q), -7, double with del(7q), complex with 3 abnormalities
C[eeeA———

IPSS-R Parameter and Associated Scores
e o o iermedire [ poor. | [NENRGEN
i 1 2 3 -

EE o< | e EREREN
Bone Marrow Blast % -

1 2

Intermediate

Hemogoi glay | 610 " IaQSS-I’.COm

50- < 100 <50
0.5 1
Absolute Neutrophil Count | f <08
(x10°/1) 05

Platelet Count (x 10%/L)

IPSS-R Risk Group

Not reached
Low G 108

R-IPSS <= 3.5 = LR intermediate 3.2
R-IPSS > 3.5 = HR e ; 14
Vehigh . 073

Greenberget al. Blood. 2012:120:2454-65.




Published June 12, 2022
®EIM NEJM Evid 2022; 1 (7)
Evidence

Molecular International Prognostic Scoring System
for Myelodysplastic Syndromes

Elsa Bernard, Ph.D.,! Heinz Tuechler, Peter L. Greenberg, M.D.,2 Robert P. Hasserjian, M.D.,3Juan E. Arango Ossa, M.S.}

International Working Group on Prognosis in MDS

IPSS-M Web calculator
(https://mds-risk-model.com)



https://mds-risk/

Min (Platelets, 250) (x10°/L)
Hemoglobin (g/dL)

Cytogenetics

IPSS-R cytogenetic category (see above)

Gene main effects

Tpsjmultihit

MLLPTD
Fl TEJTDHTKD

SF3B1°9
NPM1
RUNXT
NRAS
ETV6
IDH2
CBL
EZH2
U2AF1
SRSF2
DNMT3A
ASXL1

AR

AE Nt

SF3B1°

17 variables, 16 genes)©

Gene residuals (1 variable, 15 genes;
possible values of 0, 1, or 2)d

0.998 (0.997-0.999)
0.84 (0.81-0.88)

1.33 (1.21-%

3.27 (2.38-
222 (1.49-
222 (1.11-
1.66 (1.03-
1.54 (0.78-
1.53 (1.23-
1.52 (1.05-
1.48 (0.98-
1.46 (1.05-
1.34 (0.99-
1.31 (0.98-
1.28 (1.01-
1.27 (1.03-
1.25 (1.02-
1.24 (1.02-1.51
1.22 (0.84-1.77)
0.92 (0.74-1.16)

OS probability

P<0.0001




Babylonlan I CC
language
Confusion Or

ICC = International Consensus Classification
WHO = World Health Organisation

Clash of the Titans ?




ICC WHO

e MDS with mutated SF3B1 (MDSSF3B1) MDS with defining genetic abnormalities
=  MDS with low blasts and SF3B1 *

)
MDS with biallelic TP53 inactivation

* MDS, NOS - without dysplasia

* MDS, NOS - with single lineage dysplasia
MDS, morphologically defined

* MDS, NOS - with multilineage dysplasia =  MDS with low blasts (MDS-LB)
« MDS with excess blasts (MDS-EB) = MDS, hypoplastic (MDS-h)
« MDS/AML =  MDS with increased blasts (MDS-IB)

- MDS-I1B1
_ - MDS-I1B2
MDS/AML with mutated TP53 ** = MDS with fibrosis (MDS-f)
* Multihit or single hit + CK * 15 % RS = SF3B1 = MDS-LB with RS
** Single hit

(cyto)genetic entities >> specific therapy

1. Arber. Blood. 2022;140:1200. 2. Khoury. Leukemia. 2022;36:1703.



TP53 in MDS : One Mutation Is Okay—Two Is Not

Overall Survival by Number of TP53 Mutations

WT (n =2780) — Mut + del (n = 82)
Mut + cnLOH (n = 78)

— 1 mut (n=120)
= >1 mut (n=88)

0.754

WTor1l

0.50+
mutation

Overall Survival (Probability)

0.25-
0 t — T T
0 5 1 1
>1 mutation Yr. o 5
Bernard. Nat Med. 2020;26:1549. 0

Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

Low / int 1 risk MDS Int 2 / high risk MDS

Delay Improve
Improve QOL progression Survival
' To AML AlloSCT
Improve cytopenia h :
Intensive chemot erapy/

Hypomethylating agents

Lenalidomide

Luspatercept

_ ESA TPO receptor
Supportive i
/ agonists : :
care Treatment intensity




Treatment of
low/int 1 risk MDS



« Patients who are transfused
with 2 RBC units per month will
receive ~ 5-6g iron per year

 The body has no physiological
mechanism for removal of

excess iron

 Patients can become
overloaded with iron after
20-40 transfusions

RBC =red blood cell

1 U of RBC contains
~200-250 mg iron

Transfusion dependence
and iron load in MDS

Dreyfus F. Blood Rev 2008;22 Suppl 2:S29-34



Probability of non-leukaemic death
In low risk MDS according to
transfusion dependency

Transfusion independent Iron overload ?
=== Transfusion dependent Toxic radicals ?
: Anemia ?
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Malcovati , JCO, 2005, 23: 7594



MDS Iron chelation guidelines
(International Consensus/MDS Foundation)

Lower-risk MDS*

Candidate for HSCT?

I

Transfusion-dependent

2 U PC /month for > 1 year

Yes

l

Life expectancy 2 1 year?

Yes

* |Includes IPSS Low and Int-1

**Duration: as needed to maintain serum ferritin < 1,000 pg/L

!

Serum ferritin > 1,000 pg/L
| Yes

Start iron chelation therapy**




TELESTO study of deferasirox in
MDS patients: study design

® Prospective, randomized, multicentre study to investigate the clinical
benefit of chelation therapy with deferasirox in 630 MDS patients

® Primary study end-point: event-free survival (death, cardiac and
hepatic non-fatal events)

10 mg/kg/day (first 2 weeks);
then 20 mg/kg/day n =420

Deferasirox

Screening 1 year 2 years 3 years 4 years 5 years
(1 month) | | | I |

I ! ! ! ! !

Randomization (2:1 = deferasirox:placebo)

Angelucci E, et al. Blood. 2009;114:[abstract 4854].



Figure 1. Kaplan-Meier curve of event-free survival

Randomized treatment

1007 —— Deferasirox —— Placebo + Censored
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Median survival
Subjects Event (days) (95% Cl)
Deferasirox 149 62 1440 (1167, 1559)
Placebo 76 37 1091 (820, 1348)
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Hazard ratio (95% CI) = 0.636 (0.421, 0.961); nominal P=0.015

(I) 3é4 72IS 1 OI92 1 4|56 1 8I20 21|84
Time (days)
No. of patients still at risk
Deferasirox 149 23
Placebo 76 8

Angelucci, ASH 2018




How to select patients
for EPO / ESA treatment ?

Factor Value Score Value Score

*Pretherapeutic levels

Predicted response  Median duration of response
Score=0: 74% to ESA : 18-24 months

Score=1:. 23%
Score = 2: 7%

Hellstrom-Lindberg E, et al. Br J Haematol 2003;120:1037-46



EPO * G-CSF in low/intl-risk MDS:
OS and AML transformation

EPO £ G-CSF No EPO x G-CSF

French-EPO IPSS/IMRAW
cohort cohort
(n=284) (n=225) p-value
5-year OS 64% 39% <0.001
SYEEN (Al 12% 13% 0.21

transformation

IMRAW = International MDS Risk Analysis Workshop

Park S, et al. Blood 2008;111:574-82



Proportion Surviving

Effect of ESA on survival
Garelius, EHA 2022. Abstr S168.

OS: Propensity Score Matched 0S: ESA Treated, Stratified by
RBC Transfusion

- 1 -
10 0 Status at Baseline
oo
0.84 § 0. 1
= 3
0.6 3 0. -
S 6
0.4+ -g 0.
—— ESA untreated S 4 | = Nottransfused
0.29 — ESA treated 2 0. 4 = Transfused <4 units
P=.002 2 | — Transfused >4 units
O-O - L L L} L} 1 0 r r r ' . .
0 12 24 36 38 60 72 00 12 24 36 38 60 72
Time Since Reaching Time Since Starting Transfusion
Criteria (Mo) (Mo)

EUMDS: prospective registry since 2008

LR-MDS, Hgb <10 g/dL, propensity score matching
n =426 untreated vs n = 742 treated with ESAs
Median OS: 34.8 mo untreated vs 44.9 mo treated

ESA before transfusion associated with best outcome



Reimbursement ESA In Belgium:

only Eprex for MDS

symptomatic anemia (Hgb =< 10 g/dL)
low or intermediate-1 risk MDS (IPSS)
low erytropoetin level (< 200 mU /ml)
> 18 jaar

Starting dose: 40.000 U per week (450 U per kg)
Maximum dose: 80.000 U per week



Ineffective erytropoiesis in MDS
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Increased EPO levels  Increased GDF/activin signaling
drive proliferation inhibits RBC maturation

www.keepmaturationontrack.be

kllll BriSt0| MyerS SQUibb” Reactive use only. In response to unsolicited questions. Do not copy or duplicate.



Ineffective erythropoiesis in MDS : biology

The TGF-B superfamily
includes more than 30
cytokine ligands, including
GDF-11, BMP and activini2

MDS: overproduction of ligands

in BM microenvironment

Each individual TGF-g ligand
binds to its respective type |
and Il protein kinase
receptors on the cell
surfacel?

Ligand binding and receptor
phosphorylation activate
intracellular Smad signaling*3

Smad
signaling

Specific Smad transcription
factors positively or
negatively affect gene
expression to regulate
various stages of
erythropoiesis®?

Regulation of erythropoiesis

1. Blank U, Karlsson S, et al. Blood 2015;125:3542-50; 2. Hinck AP. FEBS Lett 2012;586:1860-70; 3. Massagué J. Nat Rev Mol Cell Biol 2012;13:616-30

kllll BriSt0| MyerS SQUibbm Reactive use only. In response to unsolicited questions. Do not copy or duplicate.



Luspatercept addresses ineffective erythropoiesis

‘4 Luspatercept
Luspatercept binds to select TGF- 9
superfamily ligands?

superfamily
ligand ACtRIIB

This” ligand trapping” inhibits

ActRIIB activation and reduces
Smad?2/3 signaling®

Inhibition of aberrant Smad2/3
signaling enhances erythroid
maturation in late-stage
erythropoiesis?

Complex

Complex

1. Attie KM, et al. Am J Hematol 2014;89:766-70; 2. Suragani RN, et al. Nat Med 2014;20:408-14; 3. Suragani RN, et al. Blood 2014;123:3864—72

(h Bristol Myers Squibly

Reactive use only. In response to unsolicited questions. Do not copy or duplicate.



Mode of action of luspatercept on ineffective erythropoiesis in MDS

Luspatercept Restores Red Blood Cell's Ability to Mature
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ESAs Luspatercept Increased RBCs
affect early stage binds multiple TGF-beta proteins to / hemoglobin

RBC precursors restore late-stage RBC maturations

kllll BriSt0| MyerS SQUibbm Reactive use only. In response to unsolicited questions. Do not copy or duplicate.



Reimbursement of luspatercet (Reblozyl) In
Belgium since 1/8 /2021

Transfusion dependent anemia

R-IPSS category VeryLow-Low-Intermediate
MDS-RS

> 18 yrs

ESA refractory / intolerant or no candidate for ESA
Certified haematologist

Ehealth
Stop after 9 injections if no response



MEDALIST TRIAL ORIGINAL ARTICLE

Luspatercept in Patients with Lower-Risk
Myelodysplastic Syndromes

P. Fenaux, U. Platzbecker, G.J. Mufti, G. Garcia-Manero, R. Buckstein, V. Santini,
M. Diez-Campelo, C. Finelli, M. Cazzola, O. Ilhan, M.A. Sekeres, J.F. Falantes,
B. Arrizabalaga, F. Salvi, V. Giai, P. Vyas, D. Bowen, D. Selleslag, A.E. DeZern,
J.G. Jurcic, U. Germing, K.S. Gétze, B. Quesnel, O. Beyne-Rauzy, T. Cluzeau,

M.-T. Voso, D. Mazure, E. Vellenga, P.L. Greenberg, E. Hellstrém-Lindberg,

A.M. Zeidan, L. Adés, A. Verma, M.R. Savona, A. Laadem, A. Benzohra, J. Zhang,

A. Rampersad, D.R. Dunshee, P.G. Linde, M.L. Sherman, R.S. Komrokji, and A.F. List

N Engl J Med. 2020;382:140-151

kllll BriSt0| MyerS SQUibbm Reactive use only. In response to unsolicited questions. Do not copy or duplicate.



MEDALIST trial

( )
Luspatercept 1 mg/kg SC

per 3 weeks
2 Increased to
=140
L max 1.75 mg /kg J\'
N
Placebo
1

| poo

Primary endpoint : Tl for > 8 weeks (Week 1-24)
Assessment every 6 mths
No cross over




REBLOZYL dose
titration for response?

ASSESSMENT AT WEEK 7 OR LATER:

independent and r.",.._ S
» INCREASE* to 1,33 mglfkg if

START

. Increase REBLOZYL dose with the goal of

achieving transfusion independence, but do
not increase if patient is experiencing
adverse reactions. Discontinue REBLOZYL
after 3 doses at the maximum dose if no

®®

1 mg/kg

transfusion burden reduction or if

WEEKS 1

INCREASE TO

1 33 mg/kg ’

» unacceptable toxicity occurs

ASSESSMENT AT WEEK 13 OR LATER:
. CONTINUE'st 1 33 mg,k if

EVERY 3 WEEKS WEEKS 7
OR =2 DOSES

INCREASE TO

MAXIMUM DOSE
EVERY 3 WEEKS
FOR 23 DOSES

L J
v

10 13

ASSESSMENT AT WEEK 21 OR LATER:
-CONTlNUEa‘H?E mg,’kg| p!Twrlrh'i |F~dI1{‘TI~:1|IIr|F'|5|r

+ DISCONTINUE treatment (3
21 weeks) if patient did not

WEEKS 13 16 19 21

‘Do not increase the dose if the patient is experiencing an adverse reaction
as described in the Dosing Modifications for Adverse Reactions table.

(I Bristol Myers Squibb

Reactive use only. In response to unsolicited questions. Do not copy or duplicate.



Efficacy: Primary endpoint : Tl > 8 weeks (week 1-24)

MEDALIST

P < 0.0012
40 - (OR 5.07, 95% Cl 2.28-11.26)

Patients achieving RBC-TI
> 8 weeks (Weeks 1-24) (%)

Luspatercept... Placebo...

« Response rates were similar regardless of SF3B1 allelic burden
and total number of baseline somatic mutations

Fenaux P et al.

No safety issues N Engl J Med. 2020;382:140-151.

kllll BriSt0| MVEI'S SC]Uibb" Reactive use only. In response to unsolicited questions. Do not copy or duplicate.



MEDALIST trial
Duration of RBC-TI response in primary endpoint responders

1.07 ] Median duration (weeks) (95% Cl): 30.6 (20.6-40.6) vs 13.6 (9.1-54.9)
0.97 y
0.8 Luspatercept

0.7: Placebo
0.6 30.6 weeks + + Censored

0.57
0.47
0.37
0.27
0.17

Probability of
maintaining RBC-TI

0 10 20 30 40 50 60 70 80 90 100 110 120
Duration of RBC-TI? (week)

The median duration of the longest single period of RBC-TI (by primary endpoint) was
30.6 weeks in the luspatercept arm compared with 13.6 weeks in the placebo arm

Fenaux P et al. N Engl J Med. 2020;382:140-151.

kllll BriSt0| MyerS SQUibb” Reactive use only. In response to unsolicited questions. Do not copy or duplicate.



MEDALIST: Change in Hemoglobin Levels

Change in Mean Observed Hemoglobin Level Change in Hemoglobin Level From Baseline
10 = == | uspatercep 3 - == | uspatercept (with response)
== Placebo === Luspatercept (without response)
’_T o=
- = Placebo
o <
o) 9= o
° 8
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R Q Q Q AP 9 Q Q V SR Q Q Q A 9 Q Q v
N AN
Q;b(’@ (:\,(\’ ‘Q(’),\ (’})\ (’b‘\ (?)\((?\ (’b\ C\\ (l'b\ $\5 %'bc)z (JN&‘QO\ (.?)‘ (Jbu (‘?‘(?)‘ (/@\ O‘ (C/b\ &‘{-
Analysis Visit Analysis Visit
Patients at Risk, n Patients at Risk n
Luspatercept 153 57 87 116 105 112 103 76 92 106 90 80 Luspatercept _ 2% 36 55 53 52 50 42 47 50 4 45
Placebo 76 32 36 41 47 44 52 29 44 47 44 32 (with response)
Luspatercept - 33 51 61 52 60 53 3% 45 56 48 35
(without response)
Placebo - 32 36 41 47 44 52 29 44 47 44 32

Median (range) peak Hb increase in
Fenaux. NEJM. 2020;382:140.

luspatercept responders: 2.55 g/dL (1-4.1 g/dL) ™



http://www.clinicaloptions.com/

Mean change from baseline in RBC units transfused

MEDALIST

0.4 (-0.6, +1.4)
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3.0 (-3.9, -2.1)

4.9 (-5.9, -3.9)

RBC, red blood cell.

Placebo
Weeks 9-24
(n = 68)

Luspatercept
Weeks 9-24
(n=128)

Komrokji RS et al. Presented at ASCO Annual Meeting; May 29-31, 2020; Virtual event. Abstract #7518.

Luspatercept
Weeks 33-48
(n=78)

I Bristol Myers Squibty

Reactive use only. In response to unsolicited questions. Do not copy or duplicate.



Reblozyl is very expensive

e 25mg 1253 Euro

e 75 mg 3759 Euro

e G75kg 1 mg/kg X 2 75 mg x 2 = 7518 Euro
—1.33 mg/kg x 2 100 mg x 2 = 10 024 Euro 36337 EURO
—1.75mg /kg x 3 125 mg X 3 = 18795 Euro

Reblozyl is not very active with high transfusion burden

Tl > 8 weeks Luspatercept placebo P
Subanalysis of 1 endpoint

Overall 38 % 13 % 0.0001

Baseline transfusion need

>=6 U/ 8 weeks 9.1% 3% 0.27
< 6 U/ 8 weeks 60 % 21 % < 0.0001
4-6 U/ 8 weeks 36 % 4 % 0.0046

<4U/ 8 weeks 80 % 40 % 0.0013



Novel treatment options for anemia
In low risk MDS

New kids

—Imetelstat

—Roxadustat

—CC-486 : oraal AZA

—ASTX 727 / 030: cedazuridine + oraal DAC/AZA

—Spliceosome modulators



Imetelstat

[(. ()(‘Y\(';v "3 (’(. TELOMERASE
RNA Template (hTERT) Maintains telomeres = caps of
' chromosomes
UCCCAAUCUGUU
TAGGGT TAGACAA Prevents senescence

Makes cells immortal
Overexpressed in cancer and MDS

_“_Qm . T Is inhibited by IMETELSTAT
lelomere R Oligonucleotide with lipid tail binding
to RNA template

binds to RNA templat

preventing maintenance of telomeres Mascarenhas , ASH 2020




Transfusion dependent low or intermediate-1 risk MDS patients relapsed / refractory lM_E‘-FgE
CETQESS TG E VN SN E ) Sl ESA refractory or EPO > 500
TD :> 4UPC /8w

randomized, double-blind,
placebo-controlled (~170 patients)

\

Randomize (2:1)

single arm, open label
(~30 patients)

Imetelstat

74 N

imetelstat placebo

every 4 weeks

I
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[ every 4 weeks every 4 weeks
|

EFFICACY ENDPOINTS
PRIMARY:

Red Blood Cell (RBC) Transfusion Independence (TI) 2 8 weeks

ClinicalTrials.gov Identifier: NCT02598661



Imetelstat Placebo P value
N 118 N 60

8 weeks transfusion 40%

independency

Il :. l

. Geron plans to submit registrational applications
B in the USin mid-2023 and in Europe in the second half of 2023,

24
Median time to onset of TI 8. 3 wks (0.1 -100 wks)
Median increase in HB in 8 wks Tl responders 3.6 g/dl

Efficacy results achieved across key MDS subtypes,including ring sideroblast
(RS+/RS-) status, high and very high transfusion burden and Low and Int-1
IPSS risk categories

Side effects : reversible cytopenias gr 3-4 in 60 %, transaminitis

Disease modifying activity supported by cytogenetic remissions and decrease
allelic burden



Low/ INT1 risk MDS (IPSS)
Very low/low/INT MDS (rIPSS)

Population Tl > 8 wks Duration of
response

Luspatercept MDS-RS 38% 30 weeks
TD > 2 U PC/8W
+ ESA refractory

or EPO > 200

Imetelstat TD >4 U PC/8W 40 % 80 weeks
+ ESA refractory
or EPO > 500

Roxadustat TD 1-4 U PC/ 8W 38% ?

+ EPO <400




AZA-MDS-003:
Oral Azacitidine vs placebo in Lower-Risk MDS

= Phase lll trial of oral azacitidine vs placebo in lower-risk MDS with
transfusion-dependent anemia and thrombocytopenia (N = 216)

— Primary endpoint: RBC-TI >56 days
= RBC-TI >56 days 30.8%'\/5 11.1% (P =.0002)

= Median duration of Tl:}|11.1 mojvs 5.0 mo

— Most common AE: low-grade Gl events

|~ More early deaths in AZA group due to infecton

Garcia-Manero. JCO. 2021;39:1426.




ASTX 727 (Oral Decitabine + Cedazuridine)

Oral decitabine is rapidly degraded by cytidine deaminase (CDA) upon
first-pass in Gl tract and liver

Cedazuridine is a novel, potent, and safe inhibitor of cytidine deaminase

When given in combination with decitabine, cedazuridine enables efficient
oral availability

Garcia-Manero. ASH 2021. Abstr 66
— |IPSS-R low or interm (N = 69)
— 48% RBC-TI, 67% platelet TI

— Myelosuppression: 3 vs 5 days

/’\'%\NHZ /N_<’O
R <Nj<N @ <_{le
e - HO

Decitabine CDA inhibitor Inactive metabolite



Deletion 5q Is the Most Common Chromosomal

Abnormality Found in MDS Patients*

(15%)
Deletion 3q

Isolated del{Sq)
Del{5q) plus one

(Primary)

sq_ Syndrome additional MDS

abnormality

(5%) Complex 50%
Abnormalitiest chromosomal

abnormalitieg

*Based on study of 2124 MDS patients; includes del(5q) * additional abnormalities
TDel(5q) + two additional abnormalities

Haase D et al. Blood. 2005;106:232a [abstract 787]

© 2007 i3 CME



MDS-003: Lenalidomide in patients with del(5q)
MDS improves erythropoiesis

T Transfusion independent 67 %
Major Cytogenetic response 45 %
80
B 60
G [ g
s 407
g S
207 Median duration of Tl: 2.2 years
0 T
0 1 p) 3 4 5

Years

*As of 12/4/06. Symbols in line graph are censored patients who
remained Tl at time of data cutoff or at time of study List AF, et al.

discontinuation. Presentation at ASH 2006. Abstract 251



MDS-004: significant improvements
In RBC-Transfusion independency in patients
randomized to lenalidomide versus placebo

70 - * T

T _1_ 61
60 - i} *p<0.001 versus placebo
-T- Bars represent 95% CI
50 =
mITT population
40 =
30 =
B Placebo (n=51)
20 - B LEN 5mg (n=46)
B LEN 10mg (n=41
o g (n=41)
0=

Protocol defined (Tl 226 weeks) WG 2000 ( Tl 28 weeks)

Best erytroid and cytogenetic responses are obtained with

Lenalidomide 10 mg starting dose without increased toxicity
Fenaux P, et al. Blood 2011;118:3765-76



Probability of survival

Combined analysis of MDS-003 and MDS-004:
Impact of Cytogenetic Response on clinical outcomes

Analysis included a total of 286 lenalidomide-treated patients with del(5q) MDS

Achievement of CyR was associated

with significantly longer OS

— CyR

Log-rank
p<0.0001
O I I I I I I 1

0 1 2 3 4 5 6 7
Time to death (years)

CyR = cytogenetic response

Risk of AML progression appeared to
be higher in patients without CyR

— No CyR

Probability of AN

progression

Lenalidomide alters natural evolution of 5g-MDS

Log-rank
p=0.0517

1 2 3 4 5 §)
Time to AML (years)

Giagounidis A, et al. Oral presentation at 11th International Symposium on MDS 2011, Edinburgh, UK. Abstract 58
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EU approval June 13th 2013

Transfusion-dependent anaemia
Due to low- or intermediate-1-risk MDS

Associated with an isolated deletion
50 at cytogenetic analysis

When other therapeutic options are
Insufficient or inadequate

EU registration trial: MDS-004




Treatment options low risk MDS 2023

Lower-risk IPSS 0, IPSS-R <3

l

\ ‘/ ' \‘:’/
Asymptomatic cytopenia ‘ Symptomatic anaemia ‘

| l ,
V J J

Watchful waiting RBC >2 U/month RBC <2 U/month
SEPO >500 mU/mL | [ SEPO <500 mU/mL
[, = ‘

\«/ \ ] \l} \V/

MDS with RS (mSF3BT) | | Hypoplastic MDS | | MDS del(5q) ESA+G-CSF

\9/ v \\/ \‘V/

ATG/CyA Lenalidomid Refractory

Trial : imetelstat,
ASTX 727

Adapted from ESMO guidelines, Fenaux et al, Ann of Oncol, 2020




Allogeneic SCT in lower risk MDS: indications

(Very) Low Risk
Intermediate Risk

IPSS-R
| |
Poor performance Good performance
Nonfit Fit
Nontransplant No poor-risk .
.p P Poor-risk features
strategies features
Nontrans!olant Available donor
strategies
Failure >

Transplant strategies

Transplant strategies

De Witte. Blood. 2017;129:1753.

Poor-risk features defined as:

Poor-risk cytogenetic characteristics

Persistent blast increase
(>50% or with >15% BM blasts)

Life-threatening cytopenia
(ANC <0.3 x 10°/L; PLTs <30 x 10°%/L)

High transfusion intensity
(22 units per mo for 6 mo)

Molecular testing should be seriously
considered in case of absence of
poor-risk cytogenetic characteristics
or persistent blast increase



Treatment of
INt2 /high risk MDS



Low / int 1 risk MDS Int 2 / high risk MDS

Delay Improve
- Survival
progression
Improve QOL To AML AlloSCT

Intensive chemotherapy/

Hypomethylating agents
HMA duplets

Improve cytopenia

Lenalidomide

ATG, CsA Luspatercept

, EPO TPO receptor
Supportive i
/ agonists : :
care Treatment intensity




Long-term disease-free survival in
higher risk MDS patients
treated with intensive chemotherapy is poor

Duration of CR (n=280)

188 | CR rate at 5 years = 16%
T e - — Overall survival (n=510)
c Survival rate at 5 years = 8%
o 70 T
© 60 -
o
S 50 - Age <60 or normal karyotype: better 5 yrs OS
= 40 A
; 30 -
5 20 A
) 10 -

O 1 I 1 1 1 1
0) 24 48 72 96 120 144

Months

CR 50-60 %, high relapse rate, high treatment related mortality

1. Kantarjian H, et al. Cancer 2006;106:1099-109; 2. Beran M, et al. Int J Hematol 2000;72:139-50



DNA hypermethylation is reversible

Normal
M 00000000 M M
| L] | |
Expressed
Hypomethylating T 1 DNA methyl
agents transferase
[ ] MM M VM M (M M [ ]
| NERRNNN | |
cancer Silencing of regulatory genes

(e.g. tumor suppressor genes)

MDS

Courtesy of Issa, JP



Hypomethylating Cytosine Analogs

NH,
C
A

Cytosine

NH, NH, NH,

LA LA LA
N O \ O N O
Deoxyribose

5-methyl-cytosine 5-aza-cytidine 5-aza-2’-deoxycytidine
(azacitidine) (decitabine)
Vidaza Dacogen
(Celgene) (J&J)

FDA /EMA approved FDA approved
for MDS for MDS



AZA-001: phase lll survival study

Treatment continued until relapse, unacceptable
adverse events, disease progression

Randomization AZA 75 mg/m2/day SC for 7 days

MDS
28 d =179
Int2-High l every 28 days (n = 179)

(n =358)

Investigator selection of
Conventional Care

Regimens Convential care regimens (n =179)

e Best supportive care only

e Low-dose cytarabine (20 mg/m?/day for
14 days every 28—42 days)

e Standard chemotherapy (7 + 3)

Fenaux P, et al. Lancet Oncol. 2009;10:223-32.



AZA provides significant clinical benefits

ORR (CR+PR)* HI (major + minor)t
S P < 0.0001
35 | 1 60 - | |
(0] o)
30- 29% - 49%
_ 25+ 40 -
S <
< 20+ >
" = 30 29%
OF- 12%
20-
104
5 - 104
0 - . 01 .
AZA CCR AZA CCR
n=179 n=179 n=179 n=179

*Evaluated by investigator; TEvaluated according to IWG criteria.

CR, complete response; HI, hematologic improvement; IWG, International
Working Group; ORR, overall response rate; PR, partial response. Fenaux P, et al. Lancet Oncol. 2009:10:223-32.



AZA is the only hypomethylating agent
that significantly prolongs OS
and is first line therapy in high risk MDS

100 -
90-
80-
70-
60-

e ———————— Vi
40- 15 months

30-
20-

Difference in median OS was 9.5 months

24.5 months

26.2% ‘
AV

CCR

Percentage surviving

Log rank P < 0.0001
10+

(0] 5 1|0 15 20 25 30 35 40
Time from randomization (months)

Cl, confidence interval; HR, hazard ratio; ITT, intent-to-treat. Fenaux P, et al. Lancet Oncol. 2009;10:223-32.



Vidaza EU Label 2008

 Vidaza s indicated for:
— Int-2 / High-risk MDS (IPSS)
— CMML with 10-29% marrow blasts without MPD

— WHO-classified AML with 20-30% blasts and
multilineage dysplasia
— not eligible for HSCT



Patients surviving (%)

AZA-001: OS in patients who achieved

80 1

Hl as best response

—  Azacitidine
CCR

Median not reached

60 -
|
40 - 16.6 months
|
|
20 - ;
|
p<0.0001 I
O | | | 1 | | | | |
0 5 10 15 20 25 30 35 40

Time from randomisation (months)

List AF, et al. Oral presentation at ASCO 2008, Chicago, IL, USA



Vidaza : Practical issues

e Unstable after reconstitution
— Storage at room t°: < 45 min
— Storage at 2-8 ° C: < 8 hours

— Reconstitution with cool water: < 22 hours

e Administration during weekend

e Very well tolerated
— Myelosuppression and infections in first courses

— Local skin reactions

e Continue until disease progression
— Late responses < 6 cycles

— Hypomethylation is rapidly reversible



Modest improvement in survival of patients
with refractory anemia with excess blasts in the
hypomethylating agents era in the United States

Zeidan et al, Leukemia and Lymphoma, 2016

RAEB
USA Population based study with
data from SEER

(B) |

L

03

Aera 11 mts
HMA era 14 mts

04

03

Eurvival probabadily

04

Vears since MDS Sagnosis

(C)



MDS and allo-SCT

AlloSCT is only curative option for MDS

High relapse rate in advanced MDS

Myeloablative allo SCT:
Was limited to 5-10 % of MDS patients
High treatment-related mortality up to 30 %

Reduced intensity alloSCT
Up to 70 yrs
Less TRM, but more relapse



AZA versus allo SCT ?

Prospective study in Germany: VIDAZA ALLO TRIAL

HR-MDS 55-70 yrs old

4 -6 x AZA, donor search

N\

continue AZA allo SCT
If no donor If donor
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1.0 1.5 2.0 25
Time Since Study Inclusion (years)

18

Drop out of pts during AZA induction 34%
Mostly due to disease progression or death

Kroger N., J Clin Oncol 2021, 39:3318 -3327



A MDS transplantation risk index (TRI) calculation

Prognostic variable Score values P re d i Ct i O n Of O u tCO m e
| after allo SCT for MDS:
IPSS-H low intermadiate I‘lligh n:ﬂ, high IVI D S t ra n S p I a n ta t i O n

Monosomal karyotype no yes

HCT-CI low/intermediate  high . - r i S k i n d eX

Refractoriness to 5
induction chemotherapy '

TRl is calculated as the sum of individual score values Posttransplantation outcome a(:cgrdf,r}g to TR
1.0

Low TRI {score 0-1)

Della Porta M et al
Blood 2014, 123(15), 2333

Intermediate TRI (score 2-3)

Cumulative Proportion Surviving

High TRI (score 4)

Very high TRI (score =4)

-~

T2 96
Time {months)



Should MDS with TP53 mutation
be transplanted ?

TP53 mutation/Complex Karyotype (CK) B Overall Survival, According to TP53 Mutation Status

100
— TP53(~) CK (-)
— TP53(+) CK (-)
—= TP53(-) CK (+)
= TP53(+) CK (+)

HR 0.64 (0.21-2.01)
P= 45

co
o
1

No TP53 mutation

D
fa]
1

©
=
>
o
=
(%)
©
—
b
>
o

-«= TP53(-) CKcg (+)

"w.« TP53(~) CK-like (+)

--= TP53(+) CKcg (+)
_ == TP53(+) CK-like (+)
***1 HR 3.75 (2.87-4.90) P<2.0 x 10"

Patients Who Survived (2%)
[ (=)
T i

o

L} ! T L} L} ] T ] 1 ) )

0 20 40 60 80 100 120 140 160 180 200 Years since Transplantation
Months .

534 240 147 100 42 20 17 15 12 5 1 No. at Risk

12 6 2 1 No TP53 mutation 1224 757 529 370 261 183 109 53

il ok o BRI TPSimutaon 289 109 66 39 26 20 14 6

Yoshizato, Blood, 2017 Lindsey RC, NEJMed, 2017




IPSS Intermediate 2 or high risk

check trial |
availability

I ) _ ]
age > 70 yrs or unfit age <= 70 yrs and fit

I- azacitidine : HLA typing and
stem cell donor available i

|
f f—1 .
<10 % BM blasts >=10% BM blasts

|
no stem cell donor

J available

allogeneic stem cell AML like chemotherapy
transplantation (if normal karyotype)

or azacitidine

(if poor karyotype)

poor risk cytogenetics no poor risk cytogenetics and

allogeneic stem cell >=10% BM blasts

transplantation

azacitidine AML like chemotherapy

or azacitidine




Survival of HR-MDS After HMA Failure is Dismal

Survival analysis in GFM and AZA001

Challenges -
100 , —
Median OS, 56
* Biological and molecular mo '
heterogeneity of disease 754 959% (| 15.8-18.4
* Poor understanding of mechanisms of & s50-
(7]
resistance o
25
* Poor condition of most patients at time of
HMA failure
0o 365 730 1095 1460

Days Since AZA Failure

Prébet T et al. JCO 2011;29:3322-3327
0

Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

How to treat AZA failures ?
How improve AZA frontline results ?

« Addition to HMA backbone of
— Venetoclax

— Targeted therapy >< IDH1/2/FIt3
* IDH1/2 5-10% and FIt3-ITD < 1% of MDS

— TP53 modulators: eprenetapopt
— CD47 monoclonal antibody: magrolimab

 Spliceosome modulators



The N EW ENGLAN D
JOURNAL of MEDICIN E

AUGUST 13, 2020 WOL. 383 NO. 7

Azacitidine and Venetoclax in Previously Untreated
Acute Myeloid Leukemia

C.D. DiMardo, B.A. Jonas, V. Pullarkat, M_J. Thirman, J.S. Garcia, A.H. Wei, M. Konopleva, H. Déhner, A. Letai, P. Fenausx,
E. Koller, V. Havelange, B. Leber, ]. Esteve, |. Wang, V. Pejsa, R. Hijek, K. Porkka, A._ lllés, D. Lavie, R.M
K. Yamamoto, S.-5. Yoon, J.-H. Jang, S5.-P. Yeh, M. Turgut, W_.-J. Hong, ¥. Zhou, ). Potluri, and KMW. Prat

Similar trials in HR MDS

. P -30.7)
Hazard ratio, 0.66 (9556 CI, 0.52—0.85)
P<0.001

14.7 mths

Azacitidine plus venetoclax

Azacitidine plus placebo
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Experience with VEN AZA in HR-MDS

Garcia, ASH 2021 Zeidan Am J Hem 2022

 Frontline VEN 400 mg D1-14
— CR+mCR 84 %
— DOR 12. 4 mths
— TP53 Mut 85 %
 AZA refractory VEN 100/200/400 mg D1-14
— CR+mCR 39%
— DOR 8.6 mths
— TP53 Mut 20%

« TRM <10 % despite myelosuppression



VERONA: Venetoclax + Azacitidine in
Treatment-Naive Patients With Higher-Risk MDS

* |nternational, randomized, double-blind, placebo-controlled phase Ill trial

Stratified by IPSS-R, HSCT eligible vs ineligible, geography

Patients with newly
diagnosed HR MDS, Venetoclax 400 mg QD (Days 1-14) +

IPSS-R >3 (intermediate, + Azacitidine 75 mg/m’ | Until relapse,
hiEhE'F, very high r'isk]l; / {? days within 9 calendar dEi'[f.‘.‘ifIE'ﬂEi'f G?E|E‘.‘J| disease progression,

HSCT eligible; no —  unacceptable

previous HIMA of \. " ? toxicity, or HSCT
venetoclax therapy; Placebo + Azacitidine 75 mg/m’

ECOG PS <2 (7 days within 9 calendar days/28-day cycle)
(planned N = 500)

* Primary endpoints: CR, OS

* Secondary endpoints: transfusion independence, ORR, modified ORR, QoL, PRO
0]

Zeidan, ASCO 2021, Abstr TPS7054, NCTO4401 748 Slide credit: clinicaloptions.com




Anti-CD47/SIRPo iImmunotherapy
Macrophage immune checkpoint
Inhibition

‘ Phagocytosis blocked ‘

. I
Phagocytosis enabled \;AcROLIMAB
Anti-CD47

SIRPa “don’t eat me” signal
CD47

Macrophage
Cancer

cell “don‘teatme”

“eat me”
signal

SIRP = signal regulatory protein alfa



Phase Ib Magrolimab + AZA in HR-MDS

Sallman. EHA 2022. Abstr S166.

Outcome All TP53 Wild Type TP53 Mutant
(N =95)* (N =61) (N = 25)

CR, % 36 3t 40.0

Median DCR, mo 11.1 12.9 7.6

CCyR, n/N" (%) 19/65 (29.2) 13/41 (31.7) 6/20 (30)

ENHANCE: A Randomized, Double-blind, Multicenter Study
Comparing Magrolimab in Combination With Azacitidine

Versus Azacitidine Plus Placebo in Treatment-naive Patients With
Higher Risk Myelodysplastic Syndrome

Slide credit: clinicaloptions.com
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The Graveyard for HMA-Based Combinations for
Frontline Treatment of HR-MDS Keeps Expanding

HMA + lenalidomide
HMA + vorinostat
HMA + volasertib
HMA + eltrombopag
HMA + romiplostim
HMA + pracinostat
HMA + durvalumab

HMA + pevonedistat

HMA + eprenetapopt (APR246)

Co|

Slide credit: clinicaloptions.com
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