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Introduction: MDS

 MDS is a heterogeneous group of clonal
bone marrow failure syndromes

e Characterized by ineffective hematopoiesis
& the potential for progression to AML

e Overall survival & AML progression are
predicted by the IPSS, IPSS-R, WPSS &
newer scores (eg the IPSS-RM In
development)1-

(@ Elsevier 2005

Image from: Robbins SL, Cotran RS.

1. Greenberg P, et al. Blood. 1997 Mar 15;89(6):2079-88. 2. Greenberg PL, et al. Blood. 2012 Sep 20;120(12):2454-65. 3. Malcovati L, et al. Clin
Pathologic basis of disease. 7th ed. St Louis, MO: WB Saunders; 2004.

Oncol. 2007 Aug 10;25(23):3503-10. 4. Schanz J, et al. J Clin Oncol. 2012 Mar 10;30(8):820-9. 5. Kantarjian H, et al. Cancer. 2008;113:1351-1361.




Introduction: MDS

e For current and future approaches to optimal MDS management, proper classification & risk
stratification is needed

e This includes documentation of cytopenias, morphologic abnormalities, marrow blast count,
cytogenetic changes & molecular abnormalities where possible

e Division of patients into lower & higher risk generally determines management approach

Risk stratification of MDS

Lower risk Higher risk

IPSS Low or intermediate-1 Intermediate-2 or high
IPSS-R <4.5 >4.5
WPSS <2 >2
MPSS <6 >6
WHO MDS-SLD, MDS-SLD-RS, MDS with MDS-EB-2

isolated del(5q)
Molecular Eg SF3B1 Eg TP53, ASXL1

1. Greenberg P, et al. Blood. 1997 Mar 15;89(6):2079-88. 2. Greenberg PL, et al. Blood. 2012 Sep 20;120(12):2454-65. 3. Malcovati L, et al. Clin Oncol.
2007 Aug 10;25(23):3503-10. 4. Kantarjian H, et al. Cancer. 2008;113:1351-1361. 5. Arber DA, et al. Blood. 2016 May 19;127(20):2391-405.
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MDS and Anemia

e Anemia is a hallmark of MDS that can be challenging to manage; most patients will require
RBC transfusions?!

Signs & symptoms of anemia:

Central: fatigue,

hypotension/lightheadedness
Respiratory: shortness of

breath
Cardiovascular: tachycardia,

acute coronary syndromes,
congestive heart failure

Musculature; weakness

Global: decreased QOL
Skin: pallor/waxiness

1. Fenaux and Ades. Blood. 2013;121:4280-6




Treatment options for lower risk MDS

Therapeutic options are determined by risk score — LR-MDS
Objective: decrease transfusion burden & symptoms

ESAs!-3 Most effective in patients with low serum erythropoietin (EPO) level and low transfusion burden
Lenalidomide?®-# Transfusion-dependent patients with LR-MDS and del(5q) after ESA failure
IST? For patients with features indicating a high probability of response to IST
HMAs? May be a second-line option for selected cytopenic LR patients in some jurisdictions
Supportive care? RBC transfusions (+ iron chelation)*, platelet transfusions, growth factors
*Management of iron overload should be a consideration in all treatment groups 1. Fenaux P, et al. Br J Haematol 2019. doi: 10.1111/bjh.16206. Epub ahead of print; 2. Raj K, et al.
) ) ) ) Postgraduate Haematology. John Wiley & Sons, Ltd., 2016. p.438-73; 3. Hellstrom-Lindberg, E. 2008.
EPO: epoetin; HMAs: hypomethylating agents; IST: immunosuppressive therapy Myelodysplastic Syndromes. 1st ed. Remedica. London; 4. Fenaux P, et al. Blood 2011;118:3765-76




Treatment options for LR-MDS patients are limited

Symptomatic anemia: transfuse if necessary +/- iron chelation. Goal: | transfusion burden and symptoms

Anemia in del(5q) Anemia in non del(5q)

v v v v
SsEPO>500 and RBC-TD sEPO<500 SEPO>500 SEPO <500
ESA +/- G-CSF > ESA +/- G-CSF
HMA Hypoplastic
LEN \
B ATG/CsA
Allo-HSCT '
Clinical trial
ATG: Anti-Thymocyte Globulin; Allo: allogeneic; CsA: cyclosporine A; sEPO: serum erythropoietin;
1. Platzbecker U. Blood 2019;133:1096-1107

G-CSF: granulocyte colony-stimulating factors; LEN: lenalidomide; RBC-T: red blood cell transfusion




Transfusion dependency In LR-MDS is associated
with inferior OS

The effect of transfusion dependency is more noticeable in patients with LR MDS

& is associated with the severity of transfusion requirement?!

@ Overall survival (HR=1.36; p<0.001)! Leukemia free survival (HR=1.40; p<0.001)* Progression-free survival?

( T fusi burd ! ( T fusi burd ! ( Low density: <0.87 RBC units/month !
ransfusion burden ransfusion burden : ty: <0. . g
1.0 1 . High density: >0.87 RBC units/month
_ (U pRBC/4 weeks) 1.0 (U pRBC/4 weeks)
0.9 © 0.9 1 n
< 1 — — ] L
g 0.8 0 g s | °8] o
2 0.7 — X > 0.7 HC_) No transfusions
S 0.6 _—2 o | 067 -
® | 0571 -3 S ol o5 =
2 041 — 4 ® o| 041 I Low transfusion dose
o 1 © o ] ©
S 0.3 S 2| 03 o
b 1
S | 02 3 0.2 o p<0.000
o 0.1 x 0.1 1 o High transfusion dose
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180 0 2 4 6 8
i Time (months Survival time (years)
L Time (months) ) L ( ) ) L )
Malcovati et al. EUMDS
EUMDS: European LeukemiaNet MDS Registry; 1. Malcovati L, et al. Haematologica 2006;91:1588-90; 2. de Swart L, et al. Haematologica 2019;104. Epub ahead of print

PFS: progression-free survival; pRBC: packed red blood cells

10



MDS patients who achieve transfusion independence have
reduced mortality vs patients who remain TD

e A systematic review and meta-analysis investigated OS in MDS patients who were transfusion
iIndependent compared to transfusion dependent
—Included were studies that recruited adults with MDS & reported OS for Tl vs TD patients

e 89 articles were included in the review, with 55 separate data sets

e The analysis showed:
—a consistent OS benefit in Tl vs TD patients
— Tl was associated with a 59% reduction in risk of death compared with TD (HR 0.41; 95%
credible interval [Crl] 0.29-0.56)
—the OS benefit was independent of MDS severity (interaction coefficient HR 1.38; 95% Crl
0.62-3.41)

1. Harnan S, et al. Acta Haematol 2016;136:23-42
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Iron overload Is a consequence of RBC transfusion

Low hepcidin — Increased circulating iron

Macrophages Enterocytes

Macrophage & hepatocyte
iron release

Blood

o
.

NTBI °,
L] Intestinal

iron absorption

Hepatocytes

Erythroblasts

Cp, ceruloplasmin; Fe, iron; FPN, ferroportin;
Heph, hephaestin; TfR, transferrin receptor

1. Leitch HA and Nemeth E. In: ASH-SAP Chapter 5, 2019, June. Doi:

Erythrt.)fer A https://doi.org/10.1182/ashsap7.chapter05
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Iron accumulation from transfusion therapy

e Moderate transfusion requirement: Liver >

Heart >

— 2 units/month Bone marrow >

—~100 units/4 years Endocrine
organs:

— 100 units: Pituitary >
Thyroid >

. . . - Pancreas >

—Iron is deposited in tissues and organs and Gonads >

causes toxicity

‘Pure’ red cells:

—IOL results in the presence of toxic redox- 1.16 mg iron/mL

active iron

EUMDS, European LeukemiaNet MDS Registry
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MDS-RS patients are more likely to develop iron overload

e Compared to other MDS subtypes:

— Hepcidin levels are lowest in MDS-RS. Low
hepcidin stimulates Gl absorption of iront:2

— Iron loading is highest in MDS-RS?

— RARS patients have the highest levels of (toxic)
non-transferrin bound iron!:2

— MDS-RS patients have relatively long survival; there
IS more time for transfusional iron to accumulate
to toxic levels3

— Iron overload in MDS is associated with increased
morbidity, exacerbation of pre-existing morbidity
and impaired survival*

Cum Survival

OS of TD MDS patients with RS according

to receipt of iron chelation therapy®
Overall Survival - RARS/IRARS-t

0.8+

0.4

0.27

0.0

P=0.01

ICT

No ICT

T T T T
00 50.00 100.00 150.00 200.00

0OS TIME (months)

1. Lyle L, et al. J Adv Pract Oncol 2018;9:392-405; 2. Santini V, et al. PLoS One 2011;6:e23109; 3. Shenoy N, et al. Blood 2014;124:873-81;
4. Remacha AF, et al. Ann Hematol 2015;94:779-87; 5. Wong SA, Leitch HA. Leuk Res. 2018 Jan;64:24-29. doi: 10.1016/]j.leukres.2017.11.005.
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Measures of iron overload

Currently available measures of iron overload in clinical practice.

Diagnostic tool

Calculation of transfusion iron burden

Serum ferritin level

Serum ferritin saturation

SQUID

MRI R2

MRI T2*

Liver biopsy

Non-transferrin bound iron (NTBI)!

Serum hepcidin level

Characteristics

Provide a direct quantitative estimate of the
body iron burden

Indirect serologic estimation of body iron
burden

High sensitivity and specificity in untransfused
patients

Direct instrumental estimation of hepatic iron
concentration

Indirect instrumental estimation of tissue iron
concentration

Indirect instrumental estimation of tissue iron
concentration
Provides a direct estimation of iron overload

Research tool at present

Research tool at present

Advantages

Easy to calculate, inexpensive

Widely available; easy to perform; low-cost;
repeatable

Widely available; easy to perform; low-cost;
repeatable

Noninvasive, repeatable

Noninvasive, repeatable; validated in the liver

Noninvasive, repeatable; validated in the heart;
provides cardiac functional information

Validated and quantitative method to estimate
hepatic iron concentration (gold standard)

Noninvasive method; estimates generation of
the toxic iron fraction

Noninvasive method that identifies patients at
high risk of iron loading

Disadvantages

Unreliable in patients with bleeding or chelation
therapy

Unreliable in patients with inflammation, liver
function deficiency, and ascorbate deficiency

No quantitative correlation to iron burden

Expensive; not widely available; not validated;
significant underestimation; not applicable to
the heart

Expensive; not widely available; reliable up to
LIC of 15mg/gDW; not applicable for cardiac
assessment

Expensive; not widely available; complex,
requires skilled radiologist

Invasive (cannot be employed in many patients
with hematologic malignancies)

Not validated and not widely available. Not
currently useful in clinical practice

Not widely available. Not currently useful in
clinical practice

IOL, iron overload; MRI, magnetic resonance imaging; SQUID, superconducting quantum interference device.

lother measures of oxidative stress include labile plasma iron (LPI), enhanced LPI (eLPl), reactive oxygen species (ROS)
and long lasting cellular results of oxidative damage such as DNA oxidation products & lipid peroxidation products.
Reprinted from Alessandrino EP, et al. Am J Hematol. 2011;86:897-902, with minor modifications; from Leitch HA, et al.
Crit Rev Oncol Hematol. 2017;113:156-70 and from Leitch HA, et al. Leuk Res. 2018;74:21-41.
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Reducing IOL in MDS

first RBC TD

This showed superior OS in patients receiving ICT
Several analyses matching for characteristics thought to affect prognosis supported these findings

Historically, the importance of IOL management in MDS has been controversial
An analysis from the Canadian MDS registry controlled for 4 measures of patient performance status & evaluated OS from time of

OS in IPSS lower-risk MDS from RBC TD by receipt of iron chelation therapy

All patients

— With iron chelalion
— Without iron chelation

P<0.0001

1.0
&
E 08 -
e
a 0.4
S
g 0.4 4
? 0.2 -
é
0
C.

Time since transfusion dependence (years)

Overall survival probabilty

Matched-pair analysis*

1.0 -
- With Fon chekalion
— Without iron chelation
08 =
P=0.02
04 =
04 4 - | 1_{‘
0.2 =
o T T T T 1
0 2 4 & 8 10

Time since fransfusion dependence (years)

*Patients matched 1:1 for age (<50, 51-60, 61-65, 66-70, 71-75, 76-80 and >80 years), IPSS-R score (very low + low, intermediate, and high + very high),

number of RBC units/month transfused (0, >0-<2, >2-<4, >4-<6 and >6), and time from MDS diagnosis until RBC TD (0, 0-<6, >6-36, >36 months)

1. Leitch HA, et al. Brit J Haematol 2017;179:83-97
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Event-free survival: TELESTO

= The RCT of DFX vs placebo was recently Randomized trial of deferasirox versus placebo in IPSS lower-risk MDS
reported

Event-free survival

e Despite target enrollment being reduced by w100 Randomized treatment
2/3, making the study not powered to detect 3 — Deferasirox
its endpoint S & 80 — Placebo
2 + Censored
e Despite half of placebo patients withdrawing ® 604
. 5
from sj[udy & subsequently receiving : -
chelation 2 |40
R . = ‘.6 Median survival
e Despite the mean age of study patients being 2 " Subjects Event  (days)  (95%CI)
= —| Deferasirox 149 62 1440 (1167, 1559)
10-15 years younger than most MDS g 20— % Y091 === (420, 1348)
. L . . 'g Hazard ratio (95% CI) = 0.636 (0.421, 0.961); nominal P=0.015
e There was significantly superior EFS in [ 0 T T 1 T . 1 - T -
patients receiving ICT 0 364 728 1092 1456 1820 2184 2548 2912
e This study might underestimate an impact of Time (days)
. . No. of patients still at risk
IOL reduction in MDS |
Placebo 76 43 27 15 8

1. Angelucci E, et al. Ann Intern Med. 2020 Mar 24. doi: 10.7326/M19-0916. Online ahead of print.
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Novel approaches to
reduce transfusion
dependence In LR
MDS




Luspatercept*: an erythroid maturation agent (EMA) for
treatment of anemia in LR MDS

A
Binds select TGF-8 Mw:.t
superfamily ligands r

Extracellular space

|
Cytoplasm
Modified y i
@ —|
extracellular R
domain of ActRIIB
BMP. bone-morphogenetic-proteins Ig::emctz E?11I1ctes
Human |gG 1 B Mechanism of action of Luspatercept
Fc domain Hemoglobin

BFU-E CFU-E ProE BasoE PolyE  OrthoE  Retic RBC

#

Reduces aberrant SMAD2/3 signalling, B0 depencit
allowing erythroid maturation in late-stage COF 11 i difeenioton | Liusparercepny | epaiocon
erythropoiesis

*Luspatercept is not currently licensed for this indication in the European Union 1. Fenaux P et al. Blood, 2019 133(8):790-4.
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MEDALIST TRIAL study design - a randomized,
double-blind, placebo-controlled, phase 3 study

Patient Population Luspatercept™.0 mg/kg (s.c.) every 21

days
n=153

Dose titrated up to a maximum of 1.75 mg/kg

MDS-RS (WHO): = 15% RS or = 5% with
SF3B1 mutation

Randomize
2:1

< 5% blasts in bone marrow
Placebo (s.c.) every 21 days
n & 7 " : :

No del(5q) MDS

IPSS-R Very Low-, Low-, or Intermediate-
risk

Prior ESA response

Disease & Response Assessment week 24 & every 6 months

— Refractory, intolerant Treatment discontinued for lack of clinical benefit or disease
— ESA naive: EPO > 200 U/L progression per IWG criteria; no crossover allowed

Average RBC transfusion burden
2 2 units/8 weeks

No prior treatment with disease-modifying - SUme“MdzsymmmﬁnaldmmrAML L
agents (e.g. iMIDs, HMAs) progression, subsequent MDS treatment and overall survival

Primary endpoint: RBC transfusion independence =8 weeks (weeks 1-24)
Key secondary endpoint: RBC transfusion independence 212 weeks (weeks 1-24 and weeks 1-48)

Data cutoff: May 8, 2018. Includes last subject randomised + 48 weeks

EPO, erythropoietin; HMA, hypomethylating agent; iMID, immunomodulatory drug; IWG, International Working Group;

s.c., subcutaneously; SF3B1, splicing factor 3b subunit 1; WHO, World Health Organization

*Luspatercept is not currently licensed in this indication in the European Union 1. Fenaux P et al. Oral presentation at ASH 2018. Abstract 1.
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MEDALIST:

Responses

M Luspatercept (M=153)

M Placebo (N=76)

Percentage of Patients

Patients Achieving
RBC-TI 2 8 Weeks Any Time

No. of Patients with
Response (% [95% CI])
Luspatercept 58 (38 [30-48])

10 (13 [6-23])

43 (28 [21-36]) 51 (33 [26-41)) 29 (19 [13-26]) 43 (28 [21-36])

*Luspatercept is not currently licensed for this indication in the European Union

Data cutoff: May 8, 2018

RBC-TI 28 Weeks Achieved Any Time
During Treatment Period

P <0.00012
OR (95% Cl)2: 5.978 (2.840-12.581)
60 -
S
— 47.7%
2
-
o
o 40 -
c
1]
g 30 A
1]
g
=
o 20 - 15.8%
£
e
(o]
£ 10 ~
-
=
(m]
0 m
Luspatercept Placebo
(n=153) (n=76)

1. Fenaux P, et al. New Engl J Med. 2020;382:140-151.
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MEDALIST: Effects of luspatercept on serum ferritin in
patients with LR MDS with ring sideroblasts

EHA 2020 submission: EHA-1260

Aims: To assess changes from baseline (BL) in serum ferritin and iron chelation therapy (ICT) use in pts in the
MEDALIST trial

Results: A decrease from BL in mean serum ferritin was observed with luspatercept vs PBO in Wks 9-24 (least
squares [LS] mean -2.7 vs +226.5 pg/L; P=0.0024) and Wks 33-48 (LS mean -72.0 vs +247.4 pug/L; P=0.0294)

Summary/Conclusion: Luspatercept treatment resulted in{serum ferritin decreases,|particularly in pts with
higher BL transfusion burden and in those with high BL serum ferritin who experienced significant RBC

transfusion reduction. This suggests that the effect of luspatercept on serum ferritin may be due not only to
transfusion reduction, but also|potentially to a more direct effect of the drug on ineffective erythropoiesis
and/or iron metabolism. Overall, ICT use was reduced with luspatercept

The magnitude in SF reduction observed is similar to that seen in the 1-yr EPIC study of the oral
iron chelator, deferasirox?!: 2.

22



COMMANDS Study Design

Randomized, Open-label Phase 3 Study

Stratification:

RBC Transfusion
Burden
= 2-3/4-6 units

RS status:
= RS(+) / Non RS

EPO level:
=< 200/>200

Luspatercept
(ACE-536)

1.0 mg/kg s.c. Q3W
with titration up to max
1.75 mg/kg
(n=175)

Epoetin alfa*
450 IU/kg s.c. QW
max. total dose 40K 1U

titration up to 1050 1U/kg

MDS Disease
Assessment
after 24 wks and
g6 months
thereafter

Discontinue if no
clinical benefit or
progression as per

o>

Follow-Up

at least 5 years post first dose
or 3 years from last dose
(whichever occurs later) for:

AML
Other (pre-) malignancies
Subsequent MDS treatment

« and OS
max. total dose 80K IU IWG
« 350 subjects (n=175)
*RBC Tl 12wks + Hb
0 0 0 .
20/0 9 36A) (A:I.G /0) ° 1° EndeInt-
* Power 90% )
0 12 week RBC-Transfusion Independence
+ mean Hgb increase 1.5g/dL over the first 24 wks
» 2° Endpoints:
0 Multiple secondary efficacy endpoints relating to response and duration
Individual doses according to body weight will be rounded up to the next 2,000 IU dose level or up to the next 4,000 IU
dose level for doses exceeding a calculated dosing of 56,000 IU according to body weight.
*Luspatercept is not currently licensed for this indication in the European Union * Individual doses according to body weight will be rounded up to the next 2,000 IU dose level or up to the NCT03682536

next 4,000 IU dose level for doses exceeding a calculated dosing of 56,000 IU according to body weight.




Phase Il study of the ALKS inhibitor galunisertib in | ﬂ/
very low-, low-, and intermediate-risk MDS — T =

B o p— Heme  Bone

e Overactivation of TGF-B signaling occurs in MDS.

e Galunisertib*, an oral inhibitor of the TGF-B receptor type 1 kinase (ALK5) is effective in preclinical MDS
models & has acceptable toxicity in phase | studies of solid tumours.

« A phase Il multicenter study of galunisertib treated very low-, low-, or intermediate- IPSS-R risk MDS with Hb
<10.0 g/dL with galunisertib 150 mg PO BID 14/28 days.

e 10/41 evaluable patients (24.4%) had HI-e by IWG 2006 criteria including 9/28 (32.1%) of TD.
e 18/41 (44%) had significant reduction in fatigue.
» Median response duration was 90 days.

» Galunisertib has an acceptable safety profile and was associated with HI in lower- & intermediate-risk MDS,
with responses in heavily TD patients.

e A phase Ill study has completed enrolment.

*Galunisertib is not currently licensed for this indication in the European Union 1. Santini V et al. Clin Cancer Res . 2019 Dec 1;25(23):6976-6985.
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Imerge: imetelstat (GRN163L) in TD IPSS Low or
Int-1 Risk MDS Relapsed/Refractory to ESA

e Imetelstat* is a 13-mer lipid-conjugated oligonucleotide that targets the RNA template of human
telomerase & competitively inhibits enzymatic activity.

e A phase 2 study in TD LR MDS demonstrated an 8-week RBC-TI rate of 42%; & 68% HI-E in 38
heavily TD patients (median 8U/8 wk). Median response duration was 85.9 wk.

e IMerge (ClinicalTrials.gov: NCT02598661) is enrolling adults with IPSS low or int-1 risk, non-del(5q)
MDS, TD, R/R to ESAs, & not received lenalidomide or HMA. Randomized (2:1) double-blind,
placebo-controlled & will enroll 170 patients in 90 centers.

e Imetelstat is a 2h IV infusion Q4 weeks at 7.5 mg/kg.

e Primary endpoint is the rate of RBC-TI >8 weeks.

*Imetelstat is not currently licensed for this indication in the European Union 1. Platzbecker U et al. Blood (2019) 134 (Supplement_1): 4248
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Efficacy and safety of FG-4592 for treatment of anemia In
SUbjeCtS Wlth |OW€F r|Sk MDS HIF activity under normoxic and

hypoxic conditions3

® ROxadUStat* (FG'4592) |S an Ora”y admimStered HIF prOIyI a. HIF-a degradation under normoxia
hydroxylase inhibitor in development to treat anemia in MDS o8
. . . 1 HIF-PH
& chronic kidney disease .
+ U2
= Roxadustat increases endogenous EPO levels by stabilization of | b.acverrameromaionundertypoia ey
HIF & improves iron regulation by modulation of hepcidin levels?! Pro I Erythropoietin
—+H—» . HIF-a 1 EPO receptor
- , ro | Hepcidin
e In preclinical models roxadustat improves Hb levels? T + DMTY, DCyt, ransferin
TfR, and ceruloplasmin
- - - Translocation
» Roxadustat is in a phase 3 randomized double-blind placebo- Low pO; or HIF-PHI l

controlled study of efficacy & safety to treat anemia in lower-
risk, ESA-naive MDS with low RBC transfusion burden

o gy
(NCT03263091)L

Transcription

Dimerization

Nucleus

e Other treatments: HMAs, lenalidomide, spliceosome inhibitorst-2

1. Kubasch & Platzbecker. Int J Mol Sci 2019 Aug 7;20(16):3853; 2. NCT03263091. Available from:
*Roxadustat is not currently licensed for this indication in the European Union https://clinicaltrials.gov/ct2/show/NCT03263091 Accessed: May 2020; 3. Locatelli F, et al. Am J Nephrol 2017;45:187-99
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Another upcoming lower risk MDS study - JNJ-6461917/8, an
Inhibitor of Protein Arginine Methyltransferase 5 (PRMT5)

Lower Risk Myelodysplastic Syndrome

e A diagnosis of lower risk MDS according to World Health Organization 2016
criteria. confirmed by bone marrow aspirate and biopsy.”

e [PSS low risk or intermediate-1 risk (Attachment 13).

e RBC transtusion dependent. Received at least 4 units of RBCs over any 8
consecufive weeks during the 16 weeks prior to first dose of study diug. Pre-
transfusion hemoglobin must have been =9.0 g/dL.

»e Relapsed/refractory to ESA treatment or endogenous serum EPO level =500
mU/mL.

o Del(5q) karyotype is allowed. provided prior treatment with lenalidomide has
failed or subject was ineligible to receive lenalidomide.

e Oral, once daily 14/21
* Roxadustat (also oral) can be ESA naive or R/R to ESA
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Case

e 56 year old man presented with fatigue

e Physical examination normal

e WBC 5.3, ANC 2.7, Hb 99 MCV 102, platelets 336

e Ferritin 800 (ULN 370), transferrin saturation 70%

e EPO level 168.1 IU/mL

e Smear showed macrocytosis

 Bone marrow aspirate showed increased cellularity, blasts 1%, erythroid dysplasia, ringed sideroblasts
e Cytogenetics, normal male karyotype

e Diagnosis: RARS, IPSS low risk

» Requiring transfusion of 2U PRBC every 3 weeks

29



Is he eligible for agents that induce transfusion
Independence?

 Why ESA?

e LEN not approved for normal karyotype
e lived remotely so IST would be difficult
e Azacitidine is not approved for lower risk MDS

SCT considered but deferred because of good prognosis MDS & no sibling donor

e |CT - use active treatment + phlebotomy (if reasonable Hb) to reduce I0OL

e Consider a clinical trial

L'"' Bristol Myers Squibb® Hematology/Myeloid Celgene | A Bristol Myers Squibb Company 30



This tool is designed to help streamline the
continuum of care for MDS patients, from
diagnosis and staging through to treatment.

W
Sy )

PATH \Y’"

It features a comprehensive algorithm, which is
the outcome of 2 Canada-wide physician
consensus on best practices in MDS management.
Ultimately it will serve to support physicians at key
decision points in their treatment of MDS patients.

FRANCAIS

www.mdsclearpath.org
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http://www.mdsclearpath.org/

MDS ClearPath Treatment Wizard: treatment
recommendation for Int-1 MDS with symptomatic anemia

» FOR PATIENTS WITH SYMPTOMATIC ANEMIA WITH EPO<500 U/L CONSIDER ESAs.

=

www. mdsclearpath.org

Developed by the Canadian Consortium on MDS
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http://www.mdsclearpath.org/

ESAs: dosing and monitoring

WY ESAs: DOSING AND MONITORING (R
B - A T - - 4

Y Dosing and monitoring (package insert dosing schedule):

» FOR PATIENTS WITH SYMF

Initial Dosing=s* Titration for No Response

Y Dosing and monitoring (alternative regimens):

Titration for No Response

*Consider fractionating dose if still no response: 20 000 U 3 times/week or 30 000 U 2 times/week. EPO: ery ieti poiesis-sti ing agent; G-CSF: granulocyte
colony-stimulating factor; RBC: red blood cell; SC: subcutaneous.

www. mdsclearpath.org

Developed by the Canadian Consortium on MDS
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34



MDS
IRON ROAD

Guidelines for the diagnosis. workup and management of
iron overload in MDS from the Canadian Consorfium on MDS

s deslgned to help streamline the care of MDS patients with Iron overload (1OL). It features comprehensive Information on clinlcal
endpolnts Impacted by and IOL reduction, the outcome of a Canada-wide physlclan o nsus on best practices Iin 1IOL management In
MDS. It will support physicians in thelr freatment of MDS patients with 1OL.

1. Leitch HA, et al. EHA 2020, abstract code EHA 1089




Canadian guidelines for the management of iron overload
IN MDS

Lower-risk MDS Higher-risk MDS*
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e |ron Road o -l
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[ ]
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Levels of evidence
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I o = supportive care (IWfE = information panel J

YES NO

1. Leitch HA, et al. EHA 2020, abstract code EHA 1089
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Lower-risk MDS Higher-risk MDS*

L Assess for allo-SCT eligibility
= |
Transfusion-dependent anermia? @ NO
)
v!ss o
Life expectancy = 1-2 years? L N J

L= ]
I ‘o

[ ]
IOL and transfusion Reduce IOL m

[_]

Levels of evidence
& grades of

recommendations
YES NO

/ Fuilure directions

I o = supportive care & = information panel J

1. Leitch HA, et al. EHA 2020, abstract code EHA 1089



Eligible for therapies that induce transfusion independence?

Received a therapy that can induce transfusion
independence

LS

1. Leitch HA, et al. EHA 2020, abstract code EHA 1089 38



Transfusion independence with a reasonable hemoglobin
achieved?

1. Leitch HA, et al. EHA 2020, abstract code EHA 1089
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Case

e With EPO 60,000U weekly
—Hgb 110-120
—ferritin 1115, transferrin saturation 81%
— (here is where | could have started serial phlebotomy)

e 1 year later, remained transfusion independent
— ferritin 896, tsat 70%

e 6 years of transfusion independence & improved QOL
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Case

e 6 years later presented with exacerbation of anemia
e Repeat BMBx showed stable MDS

e Developed a regular transfusion requirement
— Initially 2U every 4 weeks

e Ferritin increased to >2500, tsat 90%
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Canadian guidelines for the management of iron overload
IN MDS

Lower-risk MDS Higher-risk MDS*

L Assess for allo-SCT eligibility
= |
Transfusion-dependent anermia? @ NO
)
v!ss o
Life expectancy = 1-2 years? L N J

L= ]
I ‘o

[ ]
IOL and transfusion Reduce IOL m

Levels of evidence
& grades of
recommendations
YES NO
/@ Fuilure directions
Phiebotomy [ Chelation [EES] LSS

I o = supportive care & = information panel J

1. Leitch HA, et al. EHA 2020, abstract code EHA 1089



Case

e Started on DFX (dispersible formulation) 20mg/kg/day
— Creatinine rose to 300

e DFX stopped
— Creatinine dropped to 150

e Started on DFO 30mg/kg/day by continuous SQ infusion12 h/day, 7 days/week
— Routine audiology tests 2 years later showed severe sensorineural hearing loss
— DFO stopped

e Started lenalidomide (off-label)
— Developed sepsis requiring ICU admission
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Case

e While waiting for luspatercept*, started DFP*
— Developed arthralgias requiring narcotic medications
— DFP stopped

e Started ELT*
—In second month of treatment died of refractory CHF & infections (from IOL) at age 70

*These compounds do not have a marketing authorization for this indication in the European Union
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Cardiac events in MDS patients

1. MDS patients with Hb < 10.7 g/dL have an increased incidence of cardiac remodeling?!
2. IOL is associated with development of cardiac events?
3. Cardiac events are the leading cause of non-leukemic death in MDS?

Mean Hb (g/dL)

=
N

[
o

co

Hb levels in patients with evidence
of cardiac remodelling?

p < 0.0001 &~ u3

8.7

I

Yes No
Cardiac re-modelling

Cardiac events are the leading cause of
non-leukemic death in MDS patients?

Unknown 10.6% (n = 40)

Infection 10.3% (n = 39) Otner.74% (n =28)

.. Respiratory 3.7% (n = 14)
’ .- Malignancy 4.2% (n = 16)

y..m CVA 1.0% (n = 6)
Cardiac 14.5% (n = 55) -------- = Multiple organ failure 1.6% (n = 6)
""" GVHD/transplant 1.3% (n = 5)

MDS/AML 44.9% (n = 170)

Cl, confidence interval; LVH, left ventricular hypertrophy.
1. Oliva EN, et al. Leuk Res. 2005;29:1217-9; 2. Marek BJ, et al. Blood. 2013;122:abstract 2775.
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Cardiac events In transfused lower IPSS risk MDS

a4 IcT

== No

e Cardiac events included clinical episodes of CAD, p=0.02 Ve

CHF & ARR?

e Median TTCE was 7 & 20 months for ICT &
non-ICT patients!

e In MVA, receiving ICT remained significant for TTCE
(p=0.03)!

e For a detailed discussion on the contribution of

|IOL to atherosclerosis, see Vinchi et al (2014)2 : ’ . . . :
0 20 40 60 80 100

Cumulative Hazard
%)
i

Time (months)
Figure Delayed time from RBC transfusion dependence to first cardiac event
in lower IPSS risk MDS patients receiving iron chelation therapy?!

ARR, arrythmia; CAD, coronary artery disease; CHF, congestive heart failure; ICT, iron chelation therapy;
MVA, multivariate analysis; TD, transfusion dependent; TTCE, time to cardiac event.
1. Wong CAC & Leitch HA. Leuk Res. 2019;83:106170. 2. Vinchi F, et al. Front Pharmacol. 2014;5:1-20.
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Infections

An iron rich environment enhances the growth of
microorganisms. IOL leads to functional impairment
of neutrophils, macrophages & natural killer cells!’

In SCT for hematologic malignancies, IOL (elevated
pre-SCT SF, hepcidin level, or LIC) is a risk factor
for significant infections®

An analysis from the US Medicare Registry indicated
that TD MDS had a higher rate of infections than TI
(81 vs 55.7%, p<0.001)°

In 138 RBC TD lower IPSS risk MDS, median time to
first infection (TTI) in patients not receiving ICT
was shorter (7.8 vs 27 months for ICT patients,
p<0.0001)%

80 - ===No ICT
— ICT
60 - p<0.0001

Cumulative Hazard

Time to infection (months)

Figure Time from first RBC transfusion to first infection in patients with lower
IPSS risk MDS not receiving or receiving iron chelation therapy?

ICT, iron chelation therapy; IOL, iron overload; LIC, liver iron concentration; SCT, stem cell transplantation;
SF, serum ferritin; TD, transfusion dependent; TI, transfusion independent; TTI, time to infection.

ICantinieaux B, et al. J Lab Clin Med. 1998;111:524-8. ?Barton Pai A, et al. Am J Nephrol. 2006;26:304-9.
3Cantinieaux B, et al. Eur J Haematol. 1987;39:28-34. “Cantinieaux B, et al. J Lab Clin Med. 1999;133:353-61.
Svan Asbeck BS, et al. J Immunol. 1984;132:851-6. Svan Asbeck BS, et al. J Infect. 1984;8:232-49.

"Nairz M, et al. Front Pharmacol. 2014;5:152. 8Leitch HA, et al. Crit Rev Oncol Hematol. 2017 May;113:156-170.
9Goldberg SL, et al. J Clin Oncol. 2010;28:2847-52. ®Wang CAC, et al. Leuk Res. 2018;67:75-81.
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Bone marrow failure

p =0.1416

p=0.5104

HE I 1
12 p = 0.0012 _—

10

Number of BFU-E

Patients (%)

(n=14) (n = 22) (n=16)
® Median

O 25% to 75%

T Non-outlier range

1. Hartmann J, et al. Leukemia Research. 2013 Mar;37(3):327-32.

T T T
SF <250 pg/L SF 250-1,000 pg/L SF >1,000 ug/L

Percentage of patients with
hematologic response
21.5 22.0

&
1

3
1

13.0

—_
wn
|

-
o
1

I
Erythroid Platelet Neutrophil
n= 53/247 13/100 11/50

Hematologic response

Hematologic improvement by IWG
2006 criteria in the EPIC study

2. Gattermann N, et al. Haematologica. 2012;97:1364-71.
3. Cheson BD, et al. Blood. 2006;108:419-25.

BFU-E, burst-forming units erythroid; EPIC, Evaluation of Patients’ Iron Chelation with Exjade;
IWG, International Working Group; SF, serum ferritin.
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Agenda

1. MDS; introduction
2. Management of anemia in MDS
1. Complications of anemia
2. RBC transfusions & their burden
3. Clinical benefit of reducing transfusions in lower risk MDS
4. New approaches to reducing transfusion dependence
3. Case study; management of anemia & iron overload
4. Conclusions and future directions

49



Summary/Conclusions:

e Transfusion independence is associated with superior OS and QOL in LR MDS?2
e Following ESA failure the treatment options in LR MDS have to date been limited3

e Transfusion dependence leads to I0OL, associated with inferior clinical endpoints?
— The number of chelators we have access to is limited
— Use of these chelators may be limited by side effects

e In future, we will hopefully have access to more therapeutic options to modify disease course in
MDS and induce transfusion independence. This will optimize OS & QOL

e Wherever possible, I0L should be delayed, minimized or reversed using novel agents
+/- phlebotomy®. When this is not possible, reducing IOL with ICT should be considered.®

BFU-E, burst-forming units erythroid; EPIC, Evaluation of Patients’ Iron Chelation with Exjade; IWG,
International Working Group; SF, serum ferritin.

1. Malcovati L, et al. Haematologica 2006;91:1588-90; 2. Fenaux P, et al. Br J Haematol 2019; 3.
Platzbecker U. Blood 2019;133:1096-1107; 4. de Swart L, et al. Haematologica 2019;104. Epub ahead of
print; 5. Fenaux P, et al. Br J Haematol 2019. doi: 10.1111/bjh.16206. Epub ahead of print

L'"' Bristol Myers Squibb® Hematology/Myeloid Celgene | A Bristol Myers Squibb Company 50



Lower-risk MDS

Higher-risk MDS*

Canadian guidelines for the management of iron overload
IN MDS

L Assess for allo-SCT eligibility

e |
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NO

1. Leitch HA, et al. EHA 2020, abstract code EHA 1089
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Higher risk MDS; TIM-3, MBG

e T-cell immunoglobulin and mucin domain-containing 3 (TIM-3) is a negative regulator of T cells
(immune checkpoint).

e TIM-3+ HSC from patients with MDS display aberrant differentiation, increased proliferation and
decreased apoptosis (Sakuishi et al 2011).

e TIM-3 is overexpressed in MDS patients & detection on blasts increases as MDS progresses.
e Therefore blockade of this immune checkpoint constitutes a target for therapy in MDS.

e MBG453 is a high-affinity, ligand-blocking, humanized anti-TIM-3 antibody which blocks the
binding of TIM-3 to phosphatidylserine (PtdSer, a cell membrane component).

e Human trials have shown that MBG453 can be safely administered with HMA (azacytidine) in
MDS/AML.

e Clinical activity has been observed in high and very high risk MDS.




Study design

Figure 3-1 Study design

mBG453* IvQAWK Oyer 60 minlites
+

Decitabine** IV or Azacitidine*™* SC or |V

/ Randomization \ / (as per investigators’ choice based on SOC)
2 - 1 =~60

Stratification factors: Placebo* |V
= HMA (Decitabine or Azacitidine) 5 Q4Wk

- lﬁffﬁezzgfe"";gi rf:;;ﬁ;i) Decitabine** IV or Azacitidine** SC or IV
: . (as per investigators’ choice based on SOC)
n =~60

*MBG453 or placebo: 400 mg on D8 and D22
**Decitabine: 20 mg/m? from D1 to D5
**Azacitidine: 75 mg/m? from D1 to D7 or D1 to D5 + D8 to D9
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