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Costs pro Megabase DNA sequenced Analysis of high-dimensional data

Moore's Law

genome.gov/sequencingcosts

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Swiss Institute of
Bioinformatics

Genomic/bioinformatic revolution
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Increasing heterogeneity/complexity
Papaemmanuil E et al. Blood 2013;122:3616-3627 Elsa Bernard et al., NEJM Evidence, June 12, 2022
Yura Y, et al. JACC Basic Transl Sci. 2020,;5(2):196-207. Watcham S, et al. Blood 2019

Tanaka TN, Bejar R. Blood. 2019 Mar 7;133(10):1086-1095. 6
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Genetic background

Environmental factors

Age/inflammaging

.

Somatic mutations/
inefficiency DNA repair

r~

Chronic systemic
inflammation:

Infection
Autoinflammation
Autoimmunity
Microbiota dysbiosis

7

lology of MDS
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High-risk MDS/AML

“DAMPs (S100A8/9)
o ROS/RNS
eoe|nflammatory cytokines (IL-6, IL-18, TNF-a)

Low-risk MDS
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Pyroptosis

skewing Clonal

hematopoiesis

MSC
"Myeloid bias"

A Early initiating mutations (SF3B17,

A Subsequent cooperating
TET2, SFRS2, ASXL1, DNMT3A, U2AF1)

mutations

4 Background mutation

Susann Winter, Saeed Shoaie, Shahram Kordasti, and Uwe Platzbecker

Journal of Clinical Oncology 2020 38:15, 1723-1735
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FLT3-Inhibitors, BKT-Inhibitors

d Therapies

e .

MEK-Inhibitors, PI3K-Inhibitors

C

EGFR
inhibitors

».

Cyclin-dependent
kinase inhibitors

cKIT-Inhibitors, BRAF-Inhibitors

Omics data

Genomics

Aerobic glycolysis
inhibitors

# _— Single biomarker

Sustalmng

proliferative
signaling

b
UNIVERSITAT
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ATRA/ATO
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Evadmg
growth

Immune activating

suppressors

anti-CTLA4 mAb

Imids
CTL4-Inhibitors
PD1/2-Inhibitors

Enabiing Telomerase

mmoraity I " Etel Stat

immortality

Tumor-
promoting
inflammation

Activating N Selective anti- 16 F-F)Eta
invasion & inflammatory drugs | Inhibitors
metastasis

Transcriptomics — L
f Signature
- Epigenomics r——~ eooce mu) (D I B Venetoclax
E . ® . Obataclax Proapoptotic Resisting
Proteomics \ ' Navitoclax B mimetcs o
\ Network 22 s e o °
S L
7 e Genome
Metabolomics instability &
mutation
Veliparib PARP Inducing
Ola pa rib inhibitors angiogenesis
Revlimid

Pomalidomid

Inhlbltors of
VEGF signaling

lnhlbltors of
HGF/c-Met

)

Difficult to implement in MDS

Giudice G., Petsalaki E.. Briefings in Bioinformatics, 2017, 1-11
Adapted from Hanahan D, Weinberg RA. Hallmarks of Cancer: The Next Generation; Cell 2011; 144: 646-674
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Supportive

Disease modifying

lan

Stratify according to IPSS-(R/M)/comorbidity/fraility

A4

Lower-risk

Aim for Pquality of life

Infection/Haemorrhagia/

Lenalidomide (MDS del5q)

C‘A/ATG + TPO-RA ‘H‘ﬁo-M DS{

[
|

____________________________________________

A4

Higher-risk

Aim for 1 survival

Infection/Haemorrhagia/

____________________________________________

Chemotherapy/allo HSCT

Hypomethylating Agents

i
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~1/3 sAML
Higher-risk

B
[ very High @ High B Moderate High
IPSS-M L g g
[ Moderate Low B Low [H Very Low
Very High (263) | [N
= High (348) |
¥ Intermediate (551) | [N N
(-

Low (1037) | ||
Very Low (479) | [

Lower-risk
~2/3 BMF

Elsa Bernard et al., NEJM Evidence, June 12, 2022 10

Graubert T, ASH 2012
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- IPSS

- WPSS

- IPSS-R

- IPSS-M

- Hypoplastic model
- CPSS (molecular)

Greenberg, P., et al., Blood, 1997. 89(6): p. 2079-88.
Malcovati L, JCO 2007
Greenberg PL, Blood. 2012 Sep 20;120(12):2454-65

Tong, W.G., et al. Cancer, 2012. 118(18): p. 4462-70.

Such e. Blood. 2013 Apr 11;121(15):3005-15

Caregiver-based:

- Karnofsky-Index, ECOG

- HSC-CI (Sorror) for fit

- MDS-CI for unfit

- MDS Transplantation Risk Index
- MDS Survival Score

Patient-based:
- QoL scoring systems (PROs)
-  EORTC QLQ C30, EQ-5D, FACT-An,
QUALMS
- MPN-SAF Score (MDS/MPN)

Aaronson NK. J Natl Cancer Inst. 1993 Mar 3;85(5):365-76.
Cella D. Semin Hematol. 1997 Jul;34(3 Suppl 2):13-9.
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Functionality Assessment
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Toxicity Assessment

Response Assessment

ESA: 3 months
Imid: 4 months
CyA/ATG, LUSPA, HMA: 6 months
Allo HSCT: 3/6/9/12 months

Proposals for revised IWG 2018 hematological response criteria in
patients with MDS included in clinical trials

U. Platzbecker, P. Fenaux, L. Adeés, A. Giagounidis, V. Santini, A. A. van de Loosdrecht, D. Bowen,
T. de Witte, G. Garcia-Manero, E. Hellstrom-Lindberg, U. Germing, R. Stauder, L. Malcovati, Mikkael

A. Sekeres, David P. Steensma and S. Gloaguen

Common Terminology Criteria

for Adverse Events (CTCAE)
Version 5.0

Published: November 27, 2017

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES

ELN website
U. Platzbecker et al, Blood 2019 133: 1020-1030

SUSHTCEN:- I VEPIPIIRLUI-CUERE [he aim of the treatment has to be agreed with patients
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Lower risk IPSS O, IPSS-R <3

!

Asymptomatic cytopenia *

A 4

Watchfull waiting

W very High = High B Moderate High
IPSS-M

[H Moderate Low H Low [ Very Low

Very High 267) | I
High (345) | MMM ]
Intermediate (551) | [T R
Low (1037) | IR

Very Low (479) | [T

0 25 50 75 100

IPSS-R

*check for targets and
HR mutations

!

Symptomatic thrombocytopenia or
neutropenia *

Symptomatic anaemia *
|
\ 4 \ 4
RBC > 2U/month, RBC < 2U/month,
SsEPO > 500mU/mL SEPO < 500mU/mL

v

v

Del (5q) RS, mSF3B1 Hypoplastic/Aplastic
Lenalidomide Luspater CyA/ATG/TRA
* * *
Resistance Resistance Resistance

Chanias |, Bonadies N. healthbook TIMES Oncology Hematology. 2020;4(6):10-22.

Chanias et al. Cancers 2021, 13(13), 3296.

Elsa Bernard et al., NEJM Evidence, June 12, 2022

rHUEPO
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TGF-B Superfamily
Ligands: GDF11, etc.

: Luspatercept

Fusion protein containing
modified activin receptor
type IIB (ActRIIB)

4Smad2/3

t Erythropoiesis

Activin Receptor
Domain

Human IgG Fc

Domain

> (@ @-@-Bpe-- e Mechanism is distinct from

- (@ @--|re-- erythropoietin

@—»@—-«»@—»@—»@—»Q > @ — @ . .

— : — * Acts on late-stage erythropoiesis

affectziﬁsystage bindsmulti;llles':g:-rl:::atproteinsto ITP:::::I:I:? tO increase matu re RBCS

RBC precursors restore late-stage RBC maturations
Suragani R, et al. Nature Med 2014
Zhou L, et al., Blood 2008 With kind permission U. Platzbecker 15

Attie K, Am J Hematol, 2014
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Percentage of Patients

No. of Patients with
Response (% [95%6 Cl])

Luspatercept

Placebo

HI

M Luspatercept (N=153) [l Placebo (N=76)

P<0.001

=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)
58 (38 [30-46]) 43 (28 [21-36]) 51 (33 [26-41]) 29 (19 [13-26]) 43 (28 [21-36])
10 (13 [6-23]) 6 (8 [3-16]) 9 (12 [6-21]) 3 (4 [1-11]) 5 (7 [2-15])
Table 2. Erythroid Response and Increase in Mean Hemoglobin Levels.
Luspatercept Placebo
End Point (N=153) (N=76)
Erythroid response during wk 1-24*
No. of patients (% [95% CIJ) 81 (53 [45-61]) 9 (12 [6-21])
Reduction of =4 red-cell units /8 wk — no./total no. (%6)F 52/107 (49) 8/56 (14)
Mean increase in hemoglobin level of =1.5 g/dl — no./total no. (%)% 29/46 (63) 1/20 (5)

Erythroid response during wk 1-48*
No. of patients (% [95% Cl])
Reduction of =4 red-cell units /8 wk — no./total no. (%6)1
Mean increase in hemoglobin level of =1.5 g/dl — no./total no. (%)%
Mean increase in hemoglobin level of =1.0 g/dl — no. (% [95% Cl])§
During wk 1-24
During wk 1-48

90 (59 [51-67])
58/107 (54)
32/46 (70)

54 (35 [28-43])
63 (41 [33-49])

13 (17 [9-27))
12/56 (21)
1/20 (5)

6 (8 [3-18])
8 (11 [5-20])

Fenaux P, et al. N Engl J Med. 2020 Jan 9;382(2):140-151.
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z Imetelstat binds to telomerase . z g
Malignant clones and inhibits its activity Apoptosis of malignant clones Recovery of hematopoiesis

Platelets,
RBC, WBC
Imetelstat
Himetelstat = Placebo
50
T
P<0.001 Hematologic Improvement IT'::I,:?‘ iﬁ:;g;) & E_I‘f’::;r:ce
40 8-Week Imetelstat Placebo
Ti Responders (N=118) (N=60) HLE (IWG 20181), n (%) 50 (42.4) 8(13.3) 20.0
95% ClIo 33.3-51.8 5.9-246 <0.001
® 30 n (%) 47 (39.8) 9(15.0)
& Patients with LTB, n* 21 18
] 95% CP 30.93-49.25 7.10-26.57
® 20 HI-E response (16-week RBC-TI), n (%) 7(33.3) 4(22.2) 11.1
o )
% Diference (35% Gl 248 (9.9-36.9) 95% Cl 14.6-57.0 6.4-47.6 0.562
P-value® <0.001
10 Patients with HTB, n® 97 42
Major HI-E response (16-week RBC-TI), n (%) 30 (30.9) 0 30.9
0 95% Cle 21.9-411 (0.0-8.4) <0.001
8-week T Minor HI-E response (50% RBC units reduction in 16 weeks), n (%) 43 (44.3) 4 (9.5) 348
95% CI° 34.2-54.8 2.7-22.6 <0.001
With imetelstat, 64% of
50 = Imetelstat (N=118) = Placebo (N = 60) 24-week responders
achieved 1-year RBC-TI|
M Imetelstat
P<0.001 9 [l Placebo
40 §
=]
£
= 30 F
- >
£ £
3
2 3
& 20 s
£
o
ES
10
£
E
E
0 - . - . - L 3
8-week Tl 16-week Tl 24-week Tl 1-year Tl =

17

U. Platzbecker, EHA 2023, Session: s417
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RBC-TI 2 12 weeks with concurrent mean Hb increase 2 1.5g/dL (weeks 1-24)

m | uspatercept (N = 147) Epoetin alfa (N = 154)
100 - 69.6
627 66.3 64.8
80 - P<
455 46.3
S 58.5 41.4 8.9 41.0 41.5
w60 4 6.4 .
= 0.7 2.3
8 40 59
by 31.2 03
21
20 4
n=48
0 - - EPO <200 EPO 200- TB <4 TB =4 RS+ RS- SF3B1 SF3B1 wt
RBC-TI = 12 weeks with concurrent mean Hb 500 mut
increase =z 1.5 g/dL within the first 24 weeks
RS-
1.0 Luspatercept
; Luspatercept i, RS+ 05
09 ) 0.9 i 08 /
081 08 079 Epoetin alfa
07 0.7 > 06
2 06 ) / Z 06 =
H Epoetinalfa z E] —
g0 05 9 04 Epoetin
g _L_L“_‘ 0 04 a 2 cc aterce alfa %
a 04 a 039 126.6 77.0 0.456
0.3 (108.3-NE) (39.0-NE) (0.260-0.798)
03 021 rer 1209 47.00 0.626
0.2 (76.4-NE) (36.6-NE) (0.361-1.085)
Q 01 RS- NE 95.1 0.492
0.1 (46.0-NE) (35.3-NE) (0. 143 1603|
01 0 T T T T T T T I T T T
0 — 0 — T T T T T T T T T T T T T T T 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170
0 1002 N 4 S0 O60 0 80 %0 100 M0 10 130 40 150 160 10 180 Duration of RBC-TI (weeks)
Duration of RBC-TI (weeks)

Garcia-Manero G, et al. ASCO 2023 [Abstract #7003] 18
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Regonzie the wolf in sheep’s clothing
- age, kinetics, severity and multi-lineage affection
- Co-mutations?
- Specific therapeutic consequences
(i.e. TP53, IDH1/2, FLT3 others..) &

B very High [ High B Moderate High
IPSS-M

B Moderate Low Il Low Very Low
Very High (263)

High (45) | MMM ]
intermediate (551) | I T
)
)

IPSS-R

i i o (1037 | I ———
Resistance/refractoriness Very Lo (47|

- Co-mutations? 0 25 50 7s 100
- Specific therapeutic consequences
(i.e. TP53, IDH1/2, FLT3 others..)

Elsa Bernard et al., NEJM Evidence, June 12, 2022 19
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- Oral AZA (CC-486) in MDS 45( Ui
JESLANDENH ‘ - ‘ - | Hamburg

- UNIVERSITAT
BER|

.

Patients were randomly assigned 1:1 to CC-486 300-mg or placebo for 21 days/28-day cycle.
Primary end point RBC transfusion independence (Tl) was met, but too toxic.

A A
2 s TABLE 2. Grade 3-4 Treatment-Emergent Adverse Events Reported in = 10% o
—— CC-486 =z 5 7] — ccass . .
- e~ Placebo R - = Placebo Patients Randomly Assigned to CC-486
S S5 CC-486 Placeho
Cetan 111 o 3 1,82 10 2601 s 5 4 (n = 107) (n = 109)
Placebo: 5.0 months (95% Cl, 2.3 to NR) = a
________________________________________________________________________ o @3 hE Preferred Term
[ =3 = I "
S =2 SN = 1 Grade 34 TEAE 96 (89.7) B0 (73.4)
i 3
2o IO YO S } Meutropenia 50 (46.7) 13(119)
2% 3 ”'}”}”_{ﬂ .
«Censorad il 11 Thrombocytopenia 31 (29.0) 17 (15.6)
0 4 8 12 16 20 24 25 32 36 40 44 43 52 56 60 o4 68 E é 1 T L e e e B s e e Febrile neutropenia 30 (28.0) 11 (10.1)
Time (months) BL 1 2 3 4 5 6 7 8 . 9 | 0011 12 13 14 15 16 17 18 p— 20 (18.7) 18 (165)
o. at risk: ycle -
::Jc-a;s k3a 7w 12 8§ 9 8 [ [ 5 a a 4 2 1 1 1 1] Mo. of patients: Pneumonia 13 (12.1) 10 (9.2)
Placebo 12 [3 4 2 2 2 2 2 1 1 0 CC486 107 97 83 64 B4 53 47 41 3B 34 29 28 26 23 20 19 17 16 17
Plecebo 108 100 94 85 66 59 52 29 24 21 20 16 13 12 13 ] 7 3 4
B
® — ccass Figure 1. CA055-026 trial design and endpoints
= === Placebo
é CC%88.10. mome B85 €. 7110 1331 Randomized treatment phase Extension phase
1 : Placebo: 2.3 months (95% Cl, 2.0 to 5.0)
11
Phase 2, open-label, dose-finding portion, Phase 3, double-blind, placebo-controlled  Continue to receive
N=42 (n=21 per arm) portion, N=188 (n=94 per arm) Oral-AZA¢ and survival
: . > Consored follow-up until
0 4 8 12 16 20 24 28 32 33/ 4 44 48 2 5 60 64 6B Oral-AZAP RP3D U‘a disease progression,
o, st s Time {morths] R 200 mg QD x 14d/28d cycle  Oral-AZA R RP3D QD x 14d/28d cycle 2 unacceptable
cc48s 45 29 22 13 8 9 & 6 6 5 5 4 4 2 1 1 1 0 -14a 200 or N E a toxicity, death, lost
Placeho 33 6 4 2 2 2 2 2 1 1 0 1 - 1 Oral-AzAb 300 1 - 1 / o y’ 2
300 mg QD x 14d/28d cycle = S L
g o withdrawal of
FIG 2. Kaplan-Meier estimated durations of (A) RBC transfusion independence and (B) RBC transfusion consent
reductions (= 4 units). Data cufoff: January 25, 2019. NR, not reached; RBC-TI, RBC ftransfusion

independence

Garcia Manero etl al, J Clin Oncol. 2021 May 1;39(13):1426-1436 20



JAHRESTAGUNG

2023

nkologie/Hamatologie

Praxis Bern-Solothurn - CO M 2/ 3)

13.-16.Okt.
# Hamburg

\ N

Combola Trial Groupe
EudraCT number 2021-000596-37 Francophone des
Myélodysplasies

@@ P - Dre—-
@ P »@—»0—»0 > @ > @
* Patients with lower risk MDS
according to IPSS classification (LOW,
@@ _)Q_’O_’Q e —>e INT-1) without RS

failed to achieved a response or

\ Y )\ Y J\ Y J who subsequently relapse after ESA (at
ESAs Luspatercept Increased RBCs st CUOVD. 1) EEO Over. 3¢ ot
affect early stage binds multiple TGF-beta proteinsto  / hemoglobin 12weeks or equivalent), out
dise progression (Or ineligible
RBC precursors restore late-stage RBC maturations

ESA defined by EPO > 500 UI/1)
Hemogebin < 8 gr/d| or Transfusion
dependant{ at least 3 RBCs

No del(5q) MDS

With kind permission L. Ades 21
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Higher risk IPSS 21.5, IPSS-R 24.5

‘l, 90%

Age >65-70 years or poor PS

10% \L

IPSS 0.5-1.0, IPSS-R 3.5-4*

Age <65-70 years and good PS

No suitable donor

\ 2

L 4

Available donor

\ 2

L 4

210% BM blasts
i ! <10% BM blast 2>10% BM blast
Supportive care Poor CyG/TP53 no poor CyG/TPS3 % asts ) asts,
HMA OR
: AML-CTX (CPX-351)
Resistance
B l
W very High O High B Moderate High v v v
IPSS-M HMA OR
B Moderate Low M Low [ Very Low HMA AML-CTX (CPX-351) Allo HSCT Allo HSCT
Very High (263) | I
o High (348) | NN * * * *
¥ Intermediate (551) | T
e Low (1037) | I —
Very Low (479) | (I
T T T T T
0 25 50 i 100 Resistance Resistance Relapse Relapse

Chanias I, Bonadies N. healthbook TIMES Oncology Hematology. 2020;4(6):10-22.
Chanias et al. Cancers 2021, 13(13), 3296.
Elsa Bernard et al., NEJM Evidence, June 12, 2022
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‘allo HSCT

Table 1. Prognostic risk factors relevant for HSCT ellgibllity and for outcome after HSCT

|
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Outcome after

Tools to measure risk factors in
patients with MDS

Nontransplant interventions,

Prognostic risk factor including supportive care

HSCT

Patient related

Age (chronological) Calendar, IPSS-R*® Age influences prognostic impact of
disease-related factors®
Performance status (functional ability)

Frailty (reduced physical fitness)

Karnofsky status = 80%

Specific tools have to be tested in
HSCT'"”

Comorbidities HSCT-specific CI (HCT-CI)™*

Disease related
Percentage of marrow blasts
Cytogenetic risk groups

IPSS(-R), WPSS, WHO™='
IPSS(-R), WPSS, CPSS2021.44

Related to prognosis™="
5 prognostic groups'®
Severity of cytopenias

IPSS(-R), WPSS4142 IPSS-R better prediction of prognosis

compared with IPSS*

Marrow fibrosis WHO criteria®’ Severity fibrosis prognostic®’
Transfusions burden UGER WPss*!

FCM ELN FCM score?s-27 ELN FCM score®®

Molecular mutations No specific tools yet™ Mutations in RUNX1, U2AF1, ASXL1,

TP53, and others: poor prognosis®

Disease status (after nontransplant
treatment interventions)
ESA failure High Epo levels, high transfusion
intensity®®®

Absence of 5g—°

High Epo levels, high transfusion
intensity2

Lenalidomide failure Absence of 5q—°

HMA failure HMA-therapy—specific risk score” HMA-therapy—specific risk score,”
complex karyotype''® TET2 and TP53
mutations™">

IcT MDS-specific risk score® MDS-specific risk score®

Impact age influenced by other patient-
related factors'®

Better survival after HSCT'®

Fit patients better outcome "%

Low Cl better outcome'?

Only impact if <5% marmrow blasts™

Only very-poor-risk® and monosomal
karyotype®

Only very-poor-risk group of IPSS-R
prognostic

Severity fibrosis prognostic®

WPSSE

Not validated yet®”

Mutations in TP53, EZH2, ETV6 poor
prognostic®®3%

No direct impact reported

No direct impact reported

Best available treatment after HMA
failure,™ but response status
prognostic factor

Best available treatment available after
failure of first-ling ICT,” but respense
status and remission duration
prognostic factor®!

Fit: HCT-CI of 0-2 and age <75 years old, without limiting co-morbidities for intensive treatment and/or allo HSCT
Unfit: HCT-CI >2 or age >75 years old or otherwise unfit for intensive treatment and/or allo HSCT

Stojkov K, et al. Blood Adv. 2020;4(16):4029-4044.
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Poor-risk features in lower-/intermediate-risk patients may justify allo HSCT early after diagnosis

Allo HSC

«lower-risk» MDS
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#i Hamburg

(Very) Low Risk
Intermediate Risk
IPSS-R

Poor performance
Nonfit®

Nontransplant No poor risk
strategies* features™*

Nontransplant
strategies®

Failure® —)l

Transplant
strategies”

Poor risk features**

Available donor

Transplant
strategies®

- frequent RBC transfusions (>2 units per month)

- life-threatening cytopenias (neutrophil counts <0.3 x 10%L or platelet counts <30 x109L)
- very-poor prognostic cytogenetic or molecular (?) markers

de Witte T, Blood. 2017 Mar 30;129(13):1753-1762.
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Number of Allogeneic HCTs in the U.S. by Selected Disease c B i
«+AML --ALL -~MDS/MPN <=NHUHL -=CML -=MM/PCDs ==CLL 1
3500
2 3000 " —— MUD <45y0 (n=115
8 g L T T2 Mb s n=21)
o — W0
—_— n=
g 200 £
£ 1505 / /\/‘ g 5 log-rank test: p = 0.002
L a
£ 1000 - E
2 500 -
%)
o T ——————tr 25
A PP PSP ® AW A0 AN 40 40 K D O !
@@@Q o @*@“ @@fp“ ™ 10‘%" D P D N N g 10'%1 i S
. Abbreviaions - CML: Chronic Myeloid Leukemia; 0
ClBMTR AML Acute Myeloid Leukemia, MPN: Myeloproiiferative Neoplasms; MM: Muttiple Myeloma,
i, ALL Acte yghobsic Lekema,  NHL NonHodgkn Lynphonz, PCDS Plsna Cel Dsorder 0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102108114120
s o MDS: Myelodysplastic Syndromes, L Hodgkin Lymphoma, CLL Chronic Lymphocytic Leukemia
A c D
100 4 — WAL 100 4 —_— A 00 — MAC
— RIC s | m— RIG
80 a0 o 90
£ a0 £ w =
E 70 E 70 4 % 70
g 3 £
E 60 - ﬁ &0 E 60
g 50 2 0 © s
= o o
E 40 1 § 40 g an 4
S a0 E 30 4 304
20 4 20 20
10 4 10 1 10
0 é 1‘2 1‘& 2‘4 [1] é 1‘2 ‘IIB 2‘4 a 1; 1.2 1‘3 2’4
Time Since Random Assionmant [monthsi Time Since Random Assignment {months) Time Since Random Assignment (months)

Michel C et al. Bone Marrow Transplant 58, 534-543 (2023). 26
Kréger N et al. JCO 2017 35:19, 2157-2164
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Azacitidine Maintenance after Allogeneic Hematopoietic Stem Cell Transplantation in
High Risk AML and MDS Patients: Outcomes of a phase Ill Randomized Clinical Trial
A Relapse-free survival B Owverall survival
1.00 1.00
0.75 — 0.75
= =
S :§ 0.50 :EL 0.50 o
C z L s
a 0.25 - b—o0.43 028 7 p=0.85
° ’ Ve:rs ° ° ° ’ Ve:rs ° ?
P Number at risk Number at risk
H = Observation | 94 35 20 [5] [e] = Observation 4 94 44 24 7 (o]
C g 5-Azacitidine = 87 42 24 10 E’E—; 5-Azacitidine - 87 44 25 10 1
A o 2 A & 8 ° M a & 8
q Years Years
Efficacy endpoint 5-azacitidine, Observation, HR, 95%CI, p .
_ _ Conclusion:
n=87 n=94 g :
» B-azacitidine given as 32
0.77. 0.51-1.14. 0.19 mg/m2/dayX5 did not lead to improved
' ' RFS or OS.
59 vr 3.56 yr 0.84. 0.56-1.28. 0.43 * There was no safety concern.

Betll Oran,et al, Blood Adv, 2020 27
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i Total ITT (n=358)
1.0
_ Azacitidine CCR
c”0.9— Log-Rank p=0.0001 (n=179) (n=179)
2031 HR = 0.58 [95% Cl: 0.43, 0.77]
S
E 0.7 Haematological re5pﬂn5e
‘g 0.6+ Any remission 51 (29%) 21 (12%)
-g 0.51 — 24.4 months Complete remission 30 (17%) 14 (8%)
S 0.4 15 months “_ Partial remission 21 (12%) 7 (4%)
o .
a 0-31 mm — AZA Stable disease 75(42%)  65(36%)
02+ mmem=- CCR
0.1- DoR (any response)
0.0- | | | | | | | | 13.6m (95%CI 10.1-16.3m) vs
0 5 10 15 20 25 30 35 40 5.2m (95% Cl 4.1-9.7m) (p.0002)

Time (months) from Randomization

No impact on clonal composition !!!

P. Fenaux et al, Lancet Oncology 2009

DoR (CR/PR)
3.2m (95%CI 2.4-4.2m) vs
3.0m (95% CI 2.1-4.0) (p.48)
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Inquovi ® (FDA approved not by EMA)

‘> ORAL DECITABINE / CEDAZURIDINE

1

5-AZA-dC . Cytidine deaminase

v Y

5-AZA-dCMP @ 5-AZA-dU
¢ (inactive)

5-AZA-dCDP De®

v

5-AZA-dCTP (D00®

v

¥ N

* DNMT inhibition * Abnormal DNA synthesis
* DNA hypomethylation * Decreased cell proliferation
» Cell differentiation/apoptosis  * Apoptosis

Anand A. et al. Blood Adv, 2021.
Garcia-Manero G, et al. Blood. 2020;136(6):674-683.

MA for MDS
(ASCERTAIN Iv vs po)

.

UNIVERSITAT

BERN

Table 3. Outcomes of phase 2 and 3 trials of oral decitabine/

cedazuridine
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Characteristic

Phase 2 (NCT02103478)
ASTX727-01-B*®

Phase 3 (NCT03306264)
ASTX727-021847

Total patients, N

Mean age (range), y

MDS (intermediate-1), n (%)
MDS (intermediate-2), n (%)
MDS (high risk), n (%)
CMML, n (30)

Median number of cycles
(range)

Oral/IV ratio of geometric
LSM 5-d AUC, %0

Difference (aral-IV) in mean
maximum LINE-1
demethylation, %

Patients with CR, n (%)
Patients with PR, n (%)
Patients with mCR, n (%)

Owerall response (CR + PR
+ mCR + HI), n (%)

Median follow-up, mo
Median overall survival, mo

Most common grade =3
TEAESs, %

80
71 {32-90)
35 (44)
19 (24)
o(11)
17 (21)

7 (1-29)

o97.6

0.017-1.079

17 (21)
o

18 (22)

48 (60)

24
18.3

Neutropenia: 46

Thrombocytopenia: 38

Febrile neutropenia: 29

Leukopenia: 24
Anemia: 22
Prneumonia: 13

Sepsis 10

133
71 (44-88)
11 (8)
85 (64)
21 {16)
16 (12)
8 (1-18)

98.9

0.7-0.8

29 (22)
0

43 (32)

82 (62)

24.7
MR
MNeutropenia: 52
Thrombocytopenia: 50
Anemia: 40
Febrile neutropenia: 26
Leukopenia: 21

Prneumonia: 12

29
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5 Prognosis after HMA failure b
] - & - . lBlEN'I‘ ssssss AT
100
Type of salvage N ORR h’?ﬁqdc:ighg}s

= 75| —dee  Unknown 165 NA 3.6
S~ ! Best supportive
— \ care 122 NA 4.1

S | Low-dose

—

= chemotherapy 32 0/18 7.3

= 50- . Intensive .

W 1 TR T | chemotherapy 35 3/22 8.9

— Investigational

g —= herapy a4 | 4/36 13.2*1

= Allogeneic

o 251 —= trangplantation 37 1 1319 19.6%1

P
— |
. . . . OS @ 2 years: 15%
0 365 730 1,095 1,460

Time Since AZA Failure (days)

Prébet et al, JCO 2011
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Combinations with approved compounds
- G-CSF, ESA, TPO-RA

- Litalir, Ruxolitinib (CMML phase 2)

- Interferon (MDS/MPN)

Combinations with new oral compounds (AML context)
- iIDH1/iIDH2 (blasts = 20%)

- iFLT3 (blasts = 20%)

- VEN (blasts = 20%)

Combinations with new parenteral compounds

INAE(NEDDS-activati F listat)
—CHED47-Ab—magrelimab;-TIM3-Ab: Sabatolimab,
—CD70-Abcusatuzumab,others)

Combinations with cellular-based therapies
- CAR-T or NK-cell based therapies

31
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1.00 1

Median survival GA/A: 14.8 /13.4 Mo (n.s.)

0.75 1

ORR (CR, CRm, PR, HI) GA/A: 77%/61 % (p <
0.001)
ORR (@ 4 cycles): GA/A 72%/45%

=]

i

=]
L

Survival probability

0.25 1

PFS GA/A:9.7/6.1 Mo (n. s.)

0.00 1

0 60 120 180 240 300 360 420 480 540 600 660 720 780 840 900 960 1020108011401200126013201380 -
Days - AML transformation GA/A: 52%/68%
Number at risk (comparable)
Al 31282220201717151210 8 6 6 3 3 3 2 2 0 0 0 0 0 O
GA| 39373633312625231816141312 8 4 4 4 4 4 3 2 1 1 0

- Unfavorable mutations: DNMT3A, EZH2, ETV6

Stopka T., et al. Blood Cancer Journal (2022) 12:105 ;. 32
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Table 3. Efficacy Summary

Log-Rank p=0.0001 Total ITT (n=358) n (% of N =78)
HR = 0.58 [95% Cl: 0.43, 0.77] o
Azacitidine CCR
(n=179) (n=179) Overall Response Rate® 62 (80%)
24.4 months Haematological response CR 31{40%)
Any remission 51(29%) 21(12%) mCR 31 (40%)
Complete remission 30 (17%) 14 (8%) mCR + hematologic improvement: nN (%) 1331 (42%)
Partial remission 21 (12%) 7 (4%)
, ‘ ‘ ‘ . Stable disease 75 (42%) 65(36%) Transfusion Independence Rate=n/N (%) 20143 (46 5%)
10 15 20 25 30
Time (months) from Randomization [95% C|] [31_2, 52.3]
Months [95% CI]
Median time on study 23[169,245)
Figure 5. Overall Survival for All Patients Survival estimates, % (85% Cl) )
1.0 4 12-mo 75.3(636,83.7) Overall Survival, median 282 [17.7, NE]
f;:" — Al Overall Survival for CR, median 286 (275, NE]
3 Al Ven-Azagatients  282(177,\R) Duration of Response for CR. median 138[8.9, NE]
% 0.6 - Median time fo CR, months {range) 26 (1.2-19.6)
e R Median ime to mCR, monihs (range) 09(07-46)
= 04-
E *ORR = CR+MCR+PA; PR n = 0; per IWE 2006; *Hamatokglc Improvement (HI) Includes patients who
2 mgwmm mmﬁumm%mﬂﬂc«mﬁm
. 024 m‘mmrmmcmﬂlm been reached; “ncluding bone manow and perigheral bioed
umwl CR, compiete remissian; DoR, durabian af response; MCR, mamow complee
00_ Hmua eslimatie; ORR, overall responsa rate: PO, disease progression; PR, partal remission;
) T T T T T T T T T T T T T T T T
0 3 6 9 12 15 18 20 24 271 30 33 36 39 42 45
No. at Risk Months 1
VentAza 75 66 60 5 51 3 3 28 18 13 4 1 1 1 1 0 Improvement responses > SurV|V3|

‘Aza, azacitidine; C1, confidence Interval; MR, not reached; 05, overall sunvival: RP2D, recommended phase 2 dose; Ven, venefoclax.

Wei A. 06/09/21: 325675: EP917 Awaiting phase 3 data in MDS (VERONA) 33
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Chimeric NKG2D receptor fused to co-stimulatory (0X40) and signaling (CD3?7) domains

'3+3 Design, 3 Cohorts, 1 x 10°/3 x 10°/ 1 x 10’ CAR NK Cells/Dose ————> Dose Expansion

Lymphodepletion (1LD) NKX101 (28-Day Cycle)
_ Conditioning , ,
Study
Y 5| -4 -3 -2 -1 0 1-6 7 8-13 14 15-26 27
Dav" 4 4 4 4 ‘
; Response
LD LD LD NKX101 NKX101 NKX101 p
] | _ I _ Assessment
Figure. Study Design Overview
N~27-42 Cohort 2H (N=6)
Key eligibility criteria AML dose expansion
* Adults * Haplo-identical, related donor
* R/RAML; e Expansion to ensure a total of
or intermediate-, high-, or very high-risk R/R 6 subjects at RP2D
MDS e Systemic administration
o Received at least 1 prior therapy (for subjects Cohort 1H (N ~9-18) = e Cohort 3U and/or H (N=6)
with AML including FLT3/IDH1/2 for AMLand MDS MDS dose expansion
respective mutation+ disease) Dose finding * Haplo-identical, related and/or
mp| « Haplo-identical, related donor — unrelated donor
Key Objectives * Modified 3+3 dose escalation * Expansion to ensure a total of
1| e Identify RP2D o Systemic administration Cohort 2U (N=6) 6 subjects at RP2D per cohort
o Safety = AML dose expansion  Systemic administration
* PK, PDn, and Immunogenicity e Unrelated donor
* Anti-tumor activity o Expansion atRP2D
* HLA and other immune regulatory ligand o Systemic administration
match/mismatch with safety and tolerability,
PK, PDn, and anti-tumor activity

Bachier C et al, Abstract 1040, ASH 2020
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General aspects
Lower-risk MDS
Higher-risk MDS
Future outlook
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Prevalent in the “healthy elderly” and
patients subjected to genotoxic stress

4 Inflammation

4 Fibrosis :
¥ Cardiac gene mechanisms

function
Tet2 Upregulation of
IL-18, IL-6
NLRP3 inflmmasome

Differentiated
immune cells in the
systemic circulation

Dnmt3a Upregulation of
CXCL1, 2and IL-6
4 Th17/T reg ratio

Jak2ver Upregulation of
Stat-1 signaling,
IL-1B, IL-6, TNFo
4 NET formation

Yuray, Sano S, Walsh K. JACC Basic Transl Sci. 2020;5(2):196-207.

Jaiswal s et al. Clonal hematopoiesis and nonhematologic disorders, Blood (2020).

atory
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Ischemic TET2 and
heart failure DNMTBA
mortality mutations
observed in
brain

Atherosclerotic

Chronic
cardiovascular obstructive
disease pulmonary

disease

Type 2 . i‘\
diabetes <>
: Hematologic
malignancy
Venous //;i
thrombosis

Clonal hematopoiesis influences

inflammatory/degenerative disorders
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l Hematopoeitic

¥ Stem Cellis _ :

7 . v =

| (L] & --

; (. “\\‘ \}/ \

\ A / M Myeiocd ymphon JA Ji

g \—A Progenitors Progenitors -~"|‘- \~_/4
\ ‘ A ‘\_ ,’}

: EN ~ et o
Myeloid Clonal f ! . ‘ Pin Lymphoid Clonal
Hematopoeisis ' ' : ‘ A ,," Hematopoeisis

: 1 -
Granulocytes Macrophages B-lymphocytes  T-lymphocytes

B : >
,\1 - : ’»_' g 2= .
| - v S
Carg:z::igular 1l Myeloid Malignancy Increased Mortality Autoimmunity Lymphoid Malignancy Immunodeficiency

Immun m is sh MD
Von Beck K. et a., Blood Cancer Journal (2023) LIPS SHEiE S S aped by S 37
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5 How to Defeat Clonal Evolution? u;““
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Immune subversion
Diagnosis: CHIP MDS sAML

exposué —
OXCTX/RT, smoking, drugs, toxins)

Clone size

Age b4y

Time

Adapted from Steensma DP. Mayo Clin Proc. 2018;93(8):1122-1130

Chanias I,, Bonadies N., healthbook TIMES Oncology Hematology 2021

Age 6%y Age 72y
> |© Wild-t
® DNMT3A
@ DNMT3A RE mutant clone
O DNMT3A RUNXI, FLT3 mutant clone

Early intervention to reduce clonal complexity.
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Sampling & data acquisition

Assess

<

4 ks
Clinical data
Diagnostic sampling
/ (PB, BM, stool specimen)
QOL/PRO assessment
"1 [m Metadata collection
_/
r ~

Multiomics data

(eg, TET2, SF3B1, ASXL1)

'MDS-related somatic mutations)

J

(Targeted transcriptomics of
(inflammatory genes

~

>y

(& cytokine profiling

(iImmunome (deep phenotyping‘

v

[Gut microbiome profiling

)

(Neoantigen profiling

t of Immune state

unometer»

Data analysis & modeling

)

J

Susann Winter, Saeed Shoaie, Shahram Kordasti, and Uwe Platzbecker

Journal of Clinical Oncology 2020 38:15, 1723-1735

<

_.

( ]
R .'..

B L

Signature

Computational methods
Data analysis and integration
Network-integrated data
Machine learning

Prediction models

Identify disease signatures
Identify new immune targets

b
UNIVERSITAT

- BERN

Data output

p : - N

Autoinflammatory profile
L2 Target innate inflammation
' S100A9, inflammasome,
TLR pathways

W,
i )
Autoimmune profile
m Reinstate immune regulation
IST, Treg-based therapy
A J
~N

Immunogenic IS profile

Revive immune response

Target immunogenic neoepitopes
HMA, vaccination

J

5
4 g
Non-immunogenic IS profile
HR-MDS regimen
HMA, HSCT
\. J
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MYELODYSPLAETIC
SYNDROMES
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Recruitment ongoing

LUCASTRIAL
(NCT05178342)

IDEAL TRIAL
(NCTO37443%0)

PALOMA TRIAL
(NCTO4061239)

IDIOME TRIAL
(NCT03503409)

LUSPLUS TRIAL
(NCT05181592)

CANFIRE TRIAL
(NCT05237713)

Treatment of Anemia in patients with very low, low or intermediate risk myelodysplastic syndromes with CA-4948
Status: recruiting in Germany

A single-arm phase Il multicenter study of IDHZ (AG-221) inhibitor in patients with IDH2-mutated MDS
Status: recruiting in France and Germany

Comparison of therapies before stem czll transplantation in patients with higher risk MDS and oligoblastic AML
Status: recruiting in Germany

A single-arm phase |l multicenter study of IDH1 (AG 120) inhibitor in patients with |DH 1 mutated myelodysplastic syndrome
Status: recruiting in France and ltaly

A phase llIb, open-label, single arm study to evaluate the efficacy and safety of luspatercept in patients with lower-risk MDS and
ring-siderablastic phenotype (MDS-RS)

Status: recruiting in Germany

A Phase Il, Single-Arm, Open-Label Study to Assess the Efficacy and Safety of Canakinumab for the nd
Treatment of Anemia in Patients With IPSS-R Very Low, Low, or Intermediate Risk Myelodysplastic
Syndromes or MDS/MPN
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= Patient management
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Assess and compare quality of care in economically driven health care enviornments
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MDS incident cases are rising with a relevant impact on health care resources.

Experienced physicians should assess MDS patients to provide the most appropriate management plan
based on disease- and patient-based factors.

NGS allows identifying early stages of clonal hematopoiesis and monitoring of clonal evolution.
Allo-HSCT remains the only curative treatment option for the minority of eligible MDS patients.
New treatment options are on the horizon, but abrogation of clonal evolution remains out of reach.

Economically driven health systems require standardized assessment of procedural aspects to maintain
high quality of care

42



JAHRESTAGUNG

2023

nkologie/Hamatologie
Praxis Bern-Solothurn

13.-16. Okt.
# Hamburg

‘A

Families Collaborators

@ AR
rz\ %>

Patients

Please visit our website for more information; MDS-Switzerland.ch



https://www.mds-switzerland.ch/
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