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CONTROLLO DELL’ANEMIA E—) SUPPORTO CON rEPO

Risposta 30-40%
Durata di risposta 6-24 mesi

Altri target terapeutici?



Phospho-Smad2 IHC
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GDF11-driven SMAD2 binds GATA1 intronic region
and modulates splicing to produces short isoform
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Exon 2 skipping leads to GATA1 short isoform
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CRISPR deletion of the intron 2 binding site eliminates GDF11-induced
GATA1 short isoformin primary erythroid cells
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GATA1 short isoform leads to ineffective

erythropoiesis
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ACE-536 responsive

EPO dependent

Suragani et al, Nat Med, 2013



GDF11 induction of anemia in vivo is mitigated by

luspatercept

e Luspatercept inhibits GDF11-mediated SMAD2 activation in primary erythroid progenitors
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Trial name

Study type

Year of

Disease focus

Primary endpoint

Results, % of Luspa-

publication tercept responders
BEYOND [34] Phase 2, randomized, 2022 Non-transfusion- Hb 1 =1 g/dL from 77.1% vs. 0% in placebo
double-blind, dependent baseline for > 2 weeks arm; P < 0.0001
placebo B-thalassemia during weeks 13-24
BELIEVE [33] Phase 3, randomized, 2020 Transfusion- > 33% reduction in transfusion  21.4% vs. 4.5% in
double-blind, dependent burden during weeks placebo arm; P < 0.001
placebo B-thalassemia 1324 and reduction in >
2 RBC transfusion units
PACE-MDS [28] Phase 2, open-label 2019 Lower-risk MDS Hematologic improvement— Non-RS: 36.4%; RS:
(RS and non-RS) erythroid (HI-E) per 67.7%; Overall: 53.7%
IWG 2006 criteria
MEDALIST [3]  Phase 3, randomized, 2020 Lower-risk > 8 weeks of RBC transfusion  38% vs. 13% 1 placebo
double-blind, MDS with ring independence (RBC-TI) arm; P <0.001
placebo sideroblasts during first 24 weeks
COMMANDS Phase 3, randomized, 2023 ESA-naive, > 12 weeks RBC-TI + mean 58.5% (Luspatercept)
[29-31] open-label lower-risk MDS Hb 1 >1.5 g/dL in weeks 1-24  vs. 31.2% (epoetin

alfa); P <0.0001

Popat etal. J. Hematol, 2026




MEDALIST study design

MEDALIST (NCT02631070)

LTFU (NCT04064060)

Screening R
T (5 weeks) 1 - Double-blind treatment phase .
Primary phase Extension
(24 weeks) b phase
MEDALIST patient Luspatercept Patients conti
q _ Starting do atients continue
PDPUIEtIOI’I (N - 229} 1_32:5@159 double-blind treatment if
First patient first visit: s.c. Q3W experiencing clinical benefit
Feb 9, 2016 {n=153) MD5 and without disease progression
* = 18 years of age o disease Y
! é R2:1  No crossover allowed  assessment ' WG 2006 criteria

* IPSS-R Very low-, Low-, or

Intermediate-risk

* MDS-RS (WHO 2008):

- = 15% RS or = 5% with
SF3B1 mutation

- < 5% bone marrow blasts

* Non-del(5q) MDS

» Average RBC transfusion burden
= 2 U/8 weeks

= ESA history:

- Refractory, intolerant, or no
prior ESAs (ineligible due to
sEPO > 200 U/L)

* No prior treatment with
disease-modifying agents

(eg, IMiD agents, HMAs)

Week 25
Placebo

s.c. Q3W
{n=76)

Luspatercept

Post-treatment follow-up

Patients monitored for
> 3 years post last dose

Patients could continue
treatment on the long-term
follow-up study

At rollover:
Luspatercept (n = 52)
Placebo (n =21)

As of Jan 2, 2023:
Luspatercept (n = 19)
Placebo (n = 0)



Treatment and follow-up duration and rates of RBC-TI

» As of January 2, 2023, the median (range) duration of:
— Treatment was 50.9 (5.9-332.9) weeks for luspatercept and 24.0 (9.0-103.0) weeks for placebo
— Follow-up was 39.9 (2.8-76.0) months for luspatercept and 38.7 (1.7-68.6) months for placebo
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P <0.0012

37.9

538/153

RBC-TI = 8 weeks
(weeks 1-24)

B Flacebo (N = 76)

P < 0.00012

49.0
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RBC-TI =z 8 weeks
(entire treatment period)

P < 0.00012
31.4
7.9
6/76 48/153

RBC-TI 2 16 weeks
(entire treatment period)

May 8, 2018
data cutoff?

Jan 2, 2023
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TRIAL MEDALIST —fase Il

A Changes in Mean Observed Hemoglobin Levels over Time
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COMMANDS study design

Key eligibility criteria
+ Age > 18 years

« |PSS-R Very low-, Low-, or
Intermediate-risk MDS by WHO 2016
criteria, with < 5% blasts in BM*

» Required RBC transfusions (2-6 pRBC
U/8 weeks for a minimum of 8 weeks
immediately prior to randomization)

« Endogenous sEPO < 500 U/L

« ESA-naive

Patients stratified by:

« BLTB (< 4 U/8 weeks vs = 4 U/8 weeks)
« BL RS status (RS+ vs RS-)
» BL sEPO level (= 200 U/L vs

> 200-500 U/L)

Luspatercept (n = 182)
starting at 1.0 mg/kg

s.c. Q3w

Epoetin alfa (n = 181)"
starting at 450 1U/kg
s.c. QW

Response assessment at
day 169 and every
24 weeks thereafter

EOT

Due to lack of clinical
benefit® or disease
progression per IWG criteria

Post-treatment safety
follow-up

Monitoring for other
malignancies, HR-MDS or
AML progression,
subsequent therapies,
survival

For 5 years from first
dose or 3 years from last
dose, whichever is later
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Della Porta et al. The Lancet, 2024



Fropastion of patients meeting primarny endpamt* {%)

B Luspatercept group
2 Epoetin alfa group

T pepulatian

=i 2] %200 =200 o <500 Mutated MNon-mutated Positive: Hegative
Basefine transhusion burden Baseline serum £F381 martation Ring sideroblast status
[units per B weeks) erythropaietin (LIL) status

Della Porta et al. The Lancet, 2024



Luspatercept showed broad activity across multiple MDS-associated
mutations in the primary analysis of the COMMANDS study?

Luspatercept Epoetin alfa
Marker Responders Total Responders Total Risk difference RD
ASXL1 21 41 5 34 - 0.37
CBL 0 5 4 7 —8— : -0.57
DNMT3A 21 30 13 29 —l— 0.25
DTA.SF3B1.n® 16 38 15 46 —— 0.09
EZH2 6 12 2 10 —— 0.30
IDH2 3 7 1 5 — 0.23
RUNX1 1 5 1 10 —i—— 0.10
SETBP1 2 4 2 6 L 017
SF3B1 80 114 33 102 . 3 0.38
SF3B1.alpha® 52 69 19 62 = B 0.45
SF3B1.beta® 2 6 1 9 —— 0.22
SRSF2 8 21 2 13 +—— 0.23
STAG2 2 5 1 6 — 0.23
TET2 42 63 18 58 - 0.36
TP53 4 5 2 4 = 0.30
U2AF1 6 16 6 22 —il— 0.10
ZRSR2 3 4 1 6 ——&— (.58
Random effects model 445 429 | - : | 0.25

Heterogeneity: F = 50%, ©* = 0.0194, 3* . = 31.78 (p = 0.01) |
-1

-0.5 0 0.5 1

Favors epoetin alfa Favors luspatercept
Maroof Hasan et al. ASH 2023

95% Cl Weight
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[-0.11; 0.30]
[-0.08; 0.68]
[-0.28; 0.74]
[-0.30; 0.50]
[-0.45; 0.79]
[0.25; 0.50]
[0.29; 0.60]
[-0.21; 0.65]
[-0.06; 0.51]
[-0.29; 0.76]
[0.19; 0.52]
[-0.30; 0.90]
[-0.20; 0.40]
[0.06; 1.10]

9.0%
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2.9%
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[ 0.15; 0.35] 100.0%



BM erythroid precursors (%)
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Cytokines and chemokines modulated by luspatercept
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Luspatercept alleviates heart failure/cardiac damage markers

NT Pro-BNP (Log2 scale)
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Future Directions

=) ELEMENTS-MDS Trial

m) MAXILUS Trial

m) GFM COMBOLA Trial



TGF-B in altre neoplasie ematologiche?



Mielofibrosi

Anemia sintomatica alla
diagnosi 38%

Trasfusione dipendenza
alla diagnosi 24%

Terapia JAKi +/- EPO




- SIMPLIFY-1: Transfusion Requirements at Week 24

Secondary Endpoints

Transfusion Independence Rate2 Transfusion Dependence Rate® Transfusion Ratet
100 B romelotinib 100 ¥ nomelotinib é 2 W momelotinib
82 g I Rusolitinib 5. 8 I Ruxolitinib ® I Ruxoiitinib
5q 66.5 3 3;_ £ 1.5
- B
2§ 00 193 g g 60 3 ’
s c 572 401 8
o 40 5 o 40 30.2 G =
@ 2 % 24.7 24 s 3
= 2 a O 05 0.4
= o : m
0 0 0
Baseline Week 24 0 Baseline Week 24 0 Baseline Week 24
RBC TI-R at week 24, % RBC TD rate at week 24, % RBC transfusion rate, units/month
Momelotinib (n=215) 66.5 30.2 0
Ruxolitinib (n=217) 49.3 40.1 0.4
Nominal P <.001 .019 <.001

The momelotinib arm had higher RBC transfusion independence response rates

vs ruxolitinib at week 24




JAK1 —
[ JAK2

ll— MOMELOTINIB

MOMELOTINIB—Il

swxm,s,s‘

Decreased hepcidin (HAMP) transcription restores
iron homeostasis and increases hemoglobin
leading to an improvement in iron-restricted anemia

Interleukins
Interferons

Cytokine
receptors

—
&l Y Ak
JAK1

ll— MOMELOTINIB

0 STATs

Reduced extramedullary
hematopoiesis

Decreased inflammation and
improves splenomegaly

aberrant cytokine signaling
reduces constitutional symptoms

Georgios Vlasakakis, Clinic Trans Sci, 2024




Hepcidin levels
(overall population)
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Median change in
hemoglobin (Q1, Q3), %
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Hemoglobin levels

ATINR  ®TIR

Median change in
iron level (Q1, Q3), %

Percentage change in iron levels
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Oh ST, etal. Blood Adv. 2020
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4 TD patients:

anamia responsa defined as 84
consecutive days without RBC

transfusion
MTD patients:
31.6 anamia responsa defined as 84
(17.5-48.7) consecutive days with 1.5 gfdL

Hgb increase from baseline
without RBC transfusion

214

183 (47508 280 9
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Gerds AT et al, Blood Adv, 2024



Future Directions

=) [NDIPENDENCE Trial

m) ODYSSEY Trial



SCDU Ematologia AO Mauriziano

Prof.ssa Daniela Cilloni
Prof.ssa Carmen Fava

Dott. Guido Parvis

Dott.ssa Daniela Gottardi
Dott.ssa Piera Sivera

Dott. Alessandro Cignetti
Dott.ssa Valentina Gaidano
Dott.ssa Valentina Bonuomo
Dott.ssa Arianna Savi
Dott.ssa Martina Bullo
Dott. Lukas Jehlicka
Dott.ssa Noemi Galli
Dott.ssa Silvia Marini
Dott.ssa Johanna Umurungi
Dott.ssa Selene Grano
Dott. Giovanni Fornari

Laboratorio di Ematologia Molecolare

Prof.ssa Barbara Pergolizzi
Dott.ssa Cristina Panuzzo

Dott. Alessandro Ferrando
Dott.ssa Alice Danzero

Dott.ssa Rita Vacca

Dott. Simone Rocco

Dott. Afshin Bagherzadehsamarin
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