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Taking Command of the Treatment of ESA-Refractory,
Transfusion-dependent LR-MDS

Paul P. Doghramji, MD, FAAFP, Allan Platt, PA-C, MMSc and Rami Komrokji, MD

» Dr. Doghramiji:
This is CME on ReachMD,
and I'm Dr. Paul Doghramii.
I'm joined today by Dr. Rami
Komrokji and PA Allan Platt to
discuss ESA-refractory, low-
risk MDS.

Dr. Komrokji:
Hello. It’s really a pleasure to
join you as well.

PA Platt:
Glad to be here.
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» Dr. Doghramiji:
And we're here to discuss ESA
[erythropoiesis-stimulating
agent]-refractory, low-risk MDS
[myelodysplastic syndrome]. So,
let’s begin. PA Platt, to begin our
session, can you first describe

Unmet NeedS in LR-M DS the diagnosis of anemia and

when to refer a patient to a
Diagnosis of Anemia and Referral to a Hematologist hematology specialist?

LR-MDS, low-risk myelodysplastic syndrome.

> PA Platt:
Absolutely. It’'s very common

Anemia in Adults in primary care - 20% of your

adult patients are anemic.

Presentation Lab Workup Usually, that’s picked up on a

routine CBC [complete blood

. Approximatelylpr)e-fifth of adults in + CBC with WBC differential count] when you're doing
ﬁ”r::z E?Srfoi;mci:tr: aenem|c « Peripheral blood smear a physical exam. However,

- Pati i - igue, . )
Weaknesls‘ dyspnea‘ Pa|pi|.:ati.(_)ns‘ ° Retlculocyte count (Corrected) people Ca'n preseﬂt Wlth non-
new angina, non-vertigo dizziness - Comprehensive metabolic panel vertigo dizziness, weakness,

+ Physical Exam — Pallor, (CMP) fatigue - and those should
Ear?rr.'é’s’,’tgi?s’ tj%%%(‘iggd'a:  Urinalysis all be indicated to check for

" anemia. On physical exam,
I(;(?L?ﬂ? B 0, et RBC you want to check their vital
signs. If they’re unstable,
ANZIO v - that person needs to go to
/\ (TS ] Het, hematocrit; RBC, red blood cell; WBC, white blood cell. 5
s a hospital base where they

can be worked up and maybe
even be typed and crossed
for a blood transfusion, but

if somebody’s stable, you

can use peripheral tests to
make pretty much 90% of the
diagnosis. So, start with a CBC
with a white cell differential.
You'll need a peripheral blood
smear, you'll definitely want

a reticulocyte count that’s
corrected, a metabolic profile,
and a urinalysis. Based on that,
it’s going to guide your whole
work-up.
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Lab Workup for Low Hb/Hct to Assess for
BPH (Bleeding/Production/Hemolysis)

MCV <80 — Microcytic
Order Iron studies, HbELP, Lead
Retic Production Level CRP
index <2 — Marrow
Production Problem

MCV 80-100 — Normocytic
Check MCV Order CRP, TSH, kidney, liver,
and Pregnancy Test

Anemic - Lab MCV >100 — Macrocytic
CBC, Retic, RBC Order B12, RBC and serum Folate,
morphology, MMA, Homocysteine
CMP, Urinalysis

With low Platelets and/or low

WBCs, refer to Hematology Increased Indirect Bilirubin and

low haptoglobin =

Hemolysis, Order Coombs/DAT,
Heinz Body stain, HbELP

Bleeding

in; DAT, direct antiglobulin testing; Hb/Het, hemoglobin or
ethyimalonic acid level; RBC, red blood cell; retic,

Retic Production
Index >2 RBC Loss

Bleeding or Hemolysis

plete blood count; CMP, ¢
hemoglobin
Jlocyte count;

Workup for Microcytic Anemia
TICS (Thalassemia, Iron deficiency, Chronic inflammation,
Sideroblastic Anemia; Rule Out Lead Toxicity)

Iron studies
is ferritin low?

No, basophilic
No, CRP or ESR stippling, lead level No, abnormal
elevated —

o slevated — HbELP? Target
Iron deficiency inflammatory block f cells?
chelation therapy

Yes =

Do Hb DNA for
alpha thal — refer to
hematologist for
bone marrow Bx

Work up for Yes = Thalassemia
chronic blood loss — refer to
— Gl, menses and hematologist if
replace iron severe

sedimentation rate; GI, gastrointestinal; Hb, hemoglobin;

| have a flow chart that will
guide you based on the results
that you just obtained from
those basic labs, and if you

do see a low white [blood

cell] count and either/or a low
platelet count with anemia, that
should be pretty much referred
to hematology immediately,
something drawing at the bone
marrow level. However, if that's
not present, you just have a
pure anemia, you want to go

on the reticulocyte count. Once
it’s corrected, if it's under 2, the
bone marrow’s not producing.
It's a production problem. If it's
over 2, you're losing blood either
from bleeding or hemolysis,

and there’s total work-ups

for pursuing that. If it’s a low-
production anemia, the next
step is to look at your CBC and
look at the size of the red cells.
That's MCV - mean corpuscular
volume - microcytic, normocytic,
or macrocytic, and each of those
should have targeted tests to
make the diagnosis.

For the microcytic chain, you
want to look at iron studies
primarily. Iron would be the
most common, and basically,
the ferritin level tells you
what your storehouse iron

is. You also want to consider
electrophoresis looking for
thalassemia, and a lead level
looking for lead toxicity, and a
C-reactive protein looking for
inflammation. Those are the 4
big differentials for microcytic.
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Workup for Normocytic Anemia “Normal Size”

Possible Acute Gl or other bleed?
Retic takes 24-48 hours to rise

Check BUN/Creatinine/Liver,
UA, CRP, Pregnancy test

geoCreatinne I TSH elevated = AST/ALT/AIKP — CRP elevated- Pregnancy test + —
i Hypothyroid Liver disease inflammatory block B P

Work up for
renal disease
and low EPO

Refer to
hematologist for
bone marrow Bx

No - Repeat CBC,
Retic in 2 week

minase; AST, aspartate aminotransferase; BUN
otein; EPO, erythropoietin; Gl, gastrointesti

AKIS

Medical Education

Workup for Macrocytic Anemia

Serum B12
RBC/serum folate

B12 normal/folate
normal - Order
methylmalonic acid
and homocysteine
levels

B12 low/folate low =
B12 deficiency or both

Consider liver
disease, hypothyroid,
HIV, drugs, toxins, low

Methylmalonic acid
elevated in early B12
deficiency copper — deficiency folate
Refer for BM Bx

Homocysteine levels
elevated in folate

Replace with oral,
nasal or IM B12 and

BM, bone marrow; Bx, biopsy; HIV, human immunodeficiency virus; IM, intramuscular; RBC, red blood cell

For normocytic, you're going
to look at your metabolic
profile because kidney
disease/liver disease are all
big in this category with low
EPO [erythropoietin] from the
kidney if it's renal failure. Get
a TSH [thyroid stimulating
hormone] and a CRP
[C-reactive protein] looking
for inflasmmation.

For macrocytic, you definitely
want to do a B12 and a RBC
[red blood cell] folate level

to check for B12 and folate
deficiency. That's going to be
your most common in that
category. If you can’t figure

it out with these peripheral
tests, then basically you're
going to send your patient to
hematology because the next
step is a bone marrow biopsy
if you can’t figure it out with
the peripheral tests.

So, the microcytic differential
- thalassemia, iron deficiency,
chronic inflammation, and
sideroblastic, rule-out lead
toxicity first, but that may

be MDS. For the normocytic
side, if you can’t figure it out
with the peripheral test, again,
you're referring to hematology.
For the macrocytic, if it’s not
B12 or folate deficiency you're
definitely going to send the
patient to hematology, and
their next step will be a bone
marrow biopsy.
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Workup for Hemolytic Anemia
Retic Production Index >2, high LDH,
high indirect bilirubin, low haptoglobin

Coombs or

DAT positive

No — RBC Morphology+
T?\;:ob;:;na;gwa—l Yes schistocytes gnd Io%i/
S8, SC, SD, S beta thal Immune attack AL IR, T

No — Heinz bodies +

Warm Antibody
1gG+ C3d +/-

Yes = G6PD deficiency,
stop the drug or fava

Cold Antibody IgM
19G- C3d+

Unmet Needs in LR-MDS

Utility of ESAs and Identification of ESA Failure

ESA, erythropoiesis-stimulating agents; LR-MDS, low-risk myelodysplastic syndrome

» Hemolytic work-up - again
that’s pretty much a hematology
referral unless you have just
G6PD deficiency, which would
be picked up on a Heinz body
stain, and that would be just
removing the offending agent.

» Dr. Doghramiji:
Alright. Well, low-risk
myelodysplastic syndrome,
or LR-MDS, is an acquired
bone marrow disorder that
manifests with symptomatic
anemia. Erythropoiesis-
stimulating agents, or ESAs,
are the first-line treatment, but
not all patients with LR-MDS
respond to ESAs, and many
become refractory to ESAs. Dr.
Komrokji, would you expand
on the utility of ESAs and
identification of ESA failure?
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Scope of the Problem

+ Isolated thrombocytopenia and/or
neutropenia are rare but
concomitant cytopenia with
anemia is common

* MDS is the most common myeloid
neoplasm and one of the most common
causes of anemia in elderly patients

» Lower-risk MDS constitutes almost half of

MDS cases * Limited treatment options and
* One-third of patients will progress to unmet need for large number of
patients

higher-risk/ AML

* Lower-risk MDS remains a major source
of morbidity and mortality, primarily due to
cytopenia complications

« All currently available therapies
have response rates of
approximately 30% and response
durations of 1-2 years

 Majority of patients are anemic, and more

Medical Education

» Dr. Komrokji:
Absolutely. Thank you. So, |

think just to set the background

to summarize the scope of

the problem, myelodysplastic

syndromes are the most

common myeloid neoplasm we

deal with. It's one of the top

5 causes of anemia in elderly,

as stated, and a majority of

the patients are actually what

we call a lower-risk MDS,
which means less likelihood

to progress to acute myeloid

than half become RBC TD over time

AML, acute myeloid leukemia; MDS, myelodysplastic syndrome; RBC, red blood cell; TD, transfusion-dependent.
Volpe VO, et al. Clin Lymphoma Myeloma Leuk. 2023;23(3):168-177.

leukemia. However, a majority
of those patients unfortunately
will die from complications
related to the disease, anemia,
and its complications. Anemia
is the most common cytopenia
we encounter in lower-risk
MDS. Almost 90% of the
patients are anemic at time

of diagnosis, and over time,
more than half of the patients
will become transfusion-
dependent, needing blood
transfusions every 2 weeks

or sometimes more often.
Isolated thrombocytopenia or
neutropenia are less common
to encounter. However,

the coexistence sometimes
dictates the choice of therapy.
We have limited treatment
options, and there is a huge
unmet need for those patients.
All the current available
therapies we had in the past
had roughly around 30%
chance, and they work around
probably a year or two.
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Patients (%)

Baseline blast category

0-2% 3-4% 5-10% All baseline All baseline
blast counts blast counts
Baseline blast category
Patients with baseline and follow-up Total patients
bone marrow blast counts (n = 144) (N=531)

P> When we look at patients

Results: Disease Progression and Causes of Death with lower-risk MDS, actually
Patients? with and without a 25% increase in Reasons attributed to patient deaths most of them stay as lower-
bone marrow blast count during follow-up (n=213) risk MDS. One-third of those
M <5% increase M 25% increase [ Not evaluable® H
B Disease related B Cardiovascular disease pat|ent5 may eVentUa”y .
B Respiratory failure Il Other/unknowns progress to acute mye|0|d

leukemia or higher-risk

MDS, but when we look at
the cause of mortality and
morbidity, more than half of
those patients, it's directly
related to the anemia and
the manifestations of the
cytopenia. The second most
common cause of mortality
and morbidity among
lower-risk MDS patients are
cardiovascular events, which
probably also correlate with
their anemia and the interplay
between the anemia and

the other comorbidities,
particularly [the] majority of
MDS patients are in their 60s
and 70s.

B +vA [l ESA liMiD

P> We also have looked at the

without receiving any treatment

Results: Initial Treatments by Baseline Anemia severity of their anemia, and
there’s correlation between
Patient characteristics from the Connect® Myeloid Disease Registry: the severity of anemia
+ 531 patients with LR-MDS (mean age 74.0 years, 66.5% male) were enrolled and outcome obviously,
- 215 patients (40.6%) were classified as low-risk; 314 (59.2%) were classified as Int-1 risk by IPSS bUt U nfo rtu nately even
No/mild anemia Moderate anemia Severe anemia Results: patients that we |abe| as
(n =30) (n=104) (n=158) - 330 (62.1%) patients received no moderate or severe anemia
treatment at baseline, including: .
i q 4 163 (49.4%) with no/mild anemia are undertreated in general,
122 (37.0%) with moderate anemia . .
45 (13.6%) with severe anemia many of those patients just
- Of the 330 patients, 38 (11.5%) died receiving blood transfusions or

erythroid-stimulating agents.

Safety results:
+ Death occurred in 213 (40.1%) patients

« Approximately half of patient deaths
were MDS-related

nt; IMID, immunomodulatory drug; IPSS, International Prognostic Scoring System; Int-
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Outcome after ESA Failure

Excluded
« MDS with del(5q) and
CMML

Median survival times after
ESA failure:

- Primary refractory disease: 52.2
months

- Relapsed disease: 60.4 months
- (P=0.12)

+ Progression to higher-ri
IPSS score at loss of
response to ESAs

French, Spanish, Italian,
Diisseldorf, Munich, Greek
and US registries

Patients with lower-
risk (by IPSS) MDS
receiving ESA

sk treatment with data on
outcome (N = 1,698)

GFM trial; LEN plus EPO

GFM trial; AZA plus EPO

Persisting response
(n=551; 32.5%)

Of the 1,147 patients
experiencing primary or
secondary ESA failure, 450
(39%) received a second-line
treatment other than RBC
transfusions

» Now, erythroid-stimulating
agents are a reasonable first
step for management for
the patients that are mostly
anemic. There are different
formats of erythropoietin -
short-acting, nowadays there
are biosimilars, there is long-
acting darbepoetin. It’s really
a matter of dosing which
ones to use. However, one
could predict the chances of
response easily by checking
the endogenous serum EPO
levels of those patients, and
those patients that have
less than 500, and some

Response rate to ESAs, 61.5%

I
v

Relapse Primary resistance
(n = 494; 29%) (n = 653; 38.5%)

v

Second-line treatment (n = 450)
* HMAs (n=194)
* LEN (n=148)
+ MISC (n=805)
- RBC transfusion (n=697)
- Other (n=108)

studies reserve to less than
200 endogenous serum EPO
level, who are not heavily
transfusion dependent,
receiving less than 2 units
every month, may have good
chance of response. However,
if a patient has endogenous
serum EPO level more than
500, or they are receiving
more than 2 units of blood
every other week or monthly,
then those patients have less
than 10% chance of response.
So, we typically recommend
starting somewhere equivalent
of 40 to 60,000 international

« Allogeneic stem cell

transplant may be considered

How Do | Manage LR-MDS in 2023

after standard therapy failure v

or in younger patients with

higher-risk disease features EPO<200mU/mL
<2U RBC/mo

« Iron chelation should be
considered in patients with
evidence of iron overload ESA

<60 years or
hypoplastic MDS

Isolated anemia I l
3or5day

vl
yndromes; MT,

iethylating agent; IDH MT, isocitrate dehydrogenase mutation; IST,

¥ ¥ ¥

Del(5q) Isolated Isolated
1so- or +1 Thrombocytopenia neutropenia
|
Dei(Sq) Lenalidomide

Non-del(5q) HMA
* e E

<60 years or
hypoplastic MDS

mutation; RBC, red blood cell; RS, ring sideroblasts; TPO, thrombopoietin.

unit of erythropoietin. This is
different dosing than used in
renal failure. We try that for
somewhere around 6 to 8
weeks. If there is a response,
we continue. If not, then we
start thinking of moving to
the next step. In general,
around 40% of the patients
will respond to erythroid-
stimulating agents for a
duration of a year, year and a
half. There are around 40 to
50% of the patients [that] we
call as primary resistance that
will not have a response from
the get going. Unfortunately,
we see a lot of patients that
had not had a good response
to erythroid-stimulating
agents, and they continue
with that. In general, patients
have to have either transfusion
independency or an increase
in their hemoglobin of one a
half grams that’s also seated
with the improvement in

the quality of life of patients
to call that a response to
erythroid-stimulating agents,
but once they stop working,
or if they do not work, then
that’s usually an indication to
start thinking of [the] next
treatment option.

We do have some options, and
now our armamentarium had
been expanded with newer
therapies like luspatercept,
there is a drug approved called
lenalidomide for patients with
deletion 5q, luspatercept
particularly for patients with
ring sideroblasts, and also we
use hypomethylating agents,
azacitidine or decitabine,
especially if patients have
concomitant neutropenia or
thrombocytopenia.
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jesis-stimulating agents; LR-MDS, low-risk myelodysplastic syndrome.

Late-Breaking Data:
What’s New and How
Can | Use It?

Luspatercept for the Management of ESA-refractory LR-MDS

Luspatercept

First-in-class erythroid maturation
agent inhibits abnormal SMAD2/3
signaling by neutralizing select
TGF-B superfamily ligands and
improves late-stage erythropoiesis
in MDS models?

Phase Il study in patients with
Low- or Intermediate-1-risk MDS,
luspatercept yielded high
frequency of transfusion reduction
or RBC-TI in patients with MDS-RS
versus other subtypes?

Modified
Luspatercept extracellular
ActRIIB/IgG1 Fc domain of
recombinant ActRIIB
fusion protein

Human

IgG1 Fc

domain

ActRIIB
TGF-B

superfamily
ligand

Cytoplasm

P
Smad2/3
Complex

Nucleus

Erythroid maturation

» Dr. Doghramiji:
Although advances have
been made in the treatment
of anemia in patients with
MDS, there remains a
significant unmet need for
new and better treatment
options for patients with
ESA-refractory, transfusion-
dependent MDS. One such
option which you already
mentioned is luspatercept.
Would you discuss recent data
related to luspatercept and
its significance in the day-
to-day management of ESA-
refractory LR-MDS?

» Dr. Komrokji:
Absolutely. Thank you
again for the question. So,
luspatercept was actually
the first drug to be approved
for MDS after almost a
decade of not having any
new therapies for MDS.
Luspatercept is what we call
[an] erythroid maturating
agent. Erythropoietin
works on early steps of
erythropoiesis, promoting
early erythroid differentiation.
However, luspatercept works
on the terminal erythroid
differentiation. It’s a fusion trap
protein that neutralizes TGF-
beta ligands, which turns [out]
to be a negative regulator
of the terminal erythroid
differentiation. So, this drug
will release the terminal
erythroid differentiation
blockage that we encounter in
MDS.
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MEDALIST Trial: Study Design
A Randomized, Double-Blind, Placebo-Controlled, Phase 3 Study

Patient Population

+ MDS-RS (WHO): 215% RS or
25% with SF3B1 mutation

Luspatercept 1.0 mglkg (s c.) every 21 days

n=1

Dose titrated up to a maximum of 1.75 mg/kg

Randomize 2:1

* <5% blasts in bone marrow

* No del(5q) MDS
o del(Sa) Placebo (s.c.) every 21 days
+ IPSS-R Very Low-, Low-, or n=76
Intermediate-risk

« Prior ESA response

— Refractory, intolerant
— ESAnaive: EPO >200 U/L

Disease & Response Assessment week 25 & every 6 months
Treatment discontinued for lack of clinical benefit or disease progression
per IWG criteria or unacceptable toxicity; no crossover allowed

+ Average RBC transfusion burden
22 units/8 weeks

+ No prior treatment with
disease-modifying agents Subjects followed 23 years post final dose for AML progression,
(eg, IMiDs, HMAs) subsequent MDS treatment and overall survival

MEDALIST: RBC Transfusion Independence

P< 0.001
40 P< 0.001

35 [P<0.001 |

30 28

25

15

10 I I -
5 4. .
. |

28 Wk (wk 1-24) 212 Wk (wk1-24) 212 Wk (wk 1-48) 216 Wk (wk 1-24) 216 Wk (wk 1-48)
Luspatercept (N=153)  mPlacebo (N=76)

Percentage of Patients
S

No. of Patients with Response (% [95% CI])
Luspatercept 58 (38 [30-46]) 43 (28 [21-36]) 51 (33 [26-41)) 29 (19 [13-26]) 43 (28 [21-36])
Placebo 10 (13 [6-23]) 6 (8 [3-16]) 9 (12[6-21)) 3(4[1-11]) 5 (7 [2-15])

RBC, red blood cell
Adapted from Fenaux P, et al. N Engl J Med.

82(2):140-151

P The drug was tested in several
studies in phase 1/phase 2,
and then in a large study
called the MEDALIST where
patients with lower-risk MDS
with ring sideroblasts that
were transfusion-dependent
were randomized to receive
luspatercept - it’s an injection
given subcutaneously
every 3 weeks - versus
placebo, and the study
met the primary endpoint
where around one-third of
the patients had sustained
transfusion-independency
with luspatercept, and that led
to the approval of the drug.
One of the major important
predictors of response was
really the magnitude of
transfusion burden at the
baseline. So, the less the
transfusion burden was, the
patients were more likely to
respond, and those response
rates could approach as high
as 70%.
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. P The treatment, in general, is
MEDALIST: Adverse Events Occurring well tolerated. As | mentioned,
in 210% of Patients it's an injection every 3 weeks.
. . . There was fatigue observed
i pat cularly duri
Any grade Grade 3 Any grade Grade 3 n pa.tlents’ parthU ar y Urlﬂg
Genera;:[i‘:::deroradministrationsitecondition — = i = the ﬁrst feW CyCleS some Gl
. perontsons 25019 e " toxicity, peripheral edema,
* Diarhea s (22) 0 70 0 but 95% of the patients were
Nausea 31 (20) 1(1) 6(8) 0 . .
o Consiatin 17(11) 0 ) 0 able to continue in treatment,
Vot systardisorden : ,
Dizziness 30 (20) 0 4(3) 0 no concerns of increased risk
Headache 24 (16) 1(1) 5(7) 0 -
or ive-tis disorder
e - - - . of AML transformation or-
Respir:t:?;i.“«grfmcic.ormeuiastinaldisarder e — — 2@ transformation to hlgher risk.
Dyspnea 23 (15) 101) 5(7) 0
Cough 27 (18) 0 10 (13) 0
Infection or infestation
Bronchitis 17 (11) 1(1) 1(1) 0
Urinary tract infection 17 (11) 2(1) 4(5) 3(4)
Injury, poisoning, or ication: fall 15 (10) 7(5) 9(12) 2(3)
Adapted from Fenaux P et al. N Engl J Med. 2020;382(2):140-151

P So, based on the data from
this MEDALIST study, the
FDA approved luspatercept
for patients after ESA failure,
lower-risk MDS with ring
sideroblasts.

Luspatercept FDA Approval

April 2020: luspatercept-aamt is an erythroid maturation agent
(EMA) indicated for the treatment of anemia failing an
erythropoiesis stimulating agent and requiring 2 or more red blood
cell (RBC) units over 8 weeks in adult patients with very low- to
intermediate-risk myelodysplastic syndromes with ring sideroblasts
(MDS-RS) or with myelodysplastic/myeloproliferative neoplasm
with ring sideroblasts and thrombocytosis (MDS/MPN-RS-T)

Drug Administration.
rcept-aamt). Prescribing information. Bristol Myers Squibb; 2022,
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P . » Now, there had been updates
Long-term Utilization and Benefit of Luspatercept on a longer-term follow-up

Pierre Fenaux presented that

RBC-TI 28 weeks and 216 weeks Cuml:llative duration of RBC-TI 28 weeks
during the entire treatment period Tegpatients wholachievedRBCJVESweeks at the European Hematology
during the entire treatment period i i i L
- Progression to HR-MDS/AML during [ e Pacee 2 st e 5734wkt 0071 ey O L 53711414 Association in 2022 prOVldlng

the entire treatment period:
Luspatercept: 13 of 153 (8.5%)
Placebo: 5 of 76 (6.6%)

Achievement of REC-TI 2 8 weeks®

[a] longer update and the
data still remains encouraging

74 884

hieving REC-T1 2 8 week:

- Median time to HR-MDS/AML H \\, o when we look at patlents that
progression: 2 . .
Luspatercept: 57.23 months e had sustained transfusion
Placebo: 32.69 months ».3 3 . .
i independence, which means
R 16 weeks or more. Around
“Defined as the absence of any RBC transfusion during any ¥ o m oamom e o One—th | rd Of patients W|th
consecutive 8- or 16-week period during the entire treatment period;
bResponse rate (%) was calculated using the number of responders Cumulative duration of RBC-TI =8 weeks is defined as the sum of all H
cicud by o murmber ofpares mipied o 100 e ol AR e e S S e S L luspatercept enjoyed that
“Cochran-Mantel-Haenszel test stratified for average baseline RBC achieved RBC-TI =8 weeks during the entire treatment period. . .
hassing PE2R oome (s ot or Low v nlmegatey -+ 279 *Mediansfrom unstrafied KM etk transfusion independency,

and when we look at the
cumulative duration of
response, it almost approaches
80 weeks. So, those patients
will stop needing blood
transfusion, and there were
some patients that needed
some blood transfusions

for different events such as
bleeding, hospitalization,
etc., but when we look at
the cumulative duration

of response, it's almost
approaching 81 or 82 weeks.

ute myeloid leukemia; HR-MDS, high-risk myelodysplastic syndrome; LR-MDS, lower-risk myelodysplastic syndromes;
able; OR, odds ratio; RBC-TI; red blood cell transfusion independence.
al. EHA 2022 Congress. Poster presentation P778.

P There were also some
interesting data presented
at the last American Society
of Hematology meeting of
longer-term follow-up and
the impact of such treatments
2022 ASH Data on overall survival and

progression-free survival.

MEDALIST Trial MEDALIST Trial Luspatercept
OS and PFS Response by Baseline Real-World Data
Transfusion Burden and
Dose Level

ASH, American Society of Hematology; OS, overall survival; PFS, progression-free survival
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. » Dr. Santini from the Italian
Abstract 1174: OS and PFS with Luspatercept group presented data

on overall survival with

OS with luspatercept: . . PFS with luspatercept vs placebo .
Responders vs non-responders in the ITT population lus pate I’C@pt, demonstrati ng
o= —) ~:.____.L— that responders enjoyed

treatment. This also suggested
that treatment of anemia

is very important, and the
elimination of the anemia and
transfusion dependency could
be an important factor in
patients with lower risk.

! S 1 longer survival with the
x

8|
]
3
&
%
oo e

Luspatercept responders vs placebo responders: HR, 1.47 (95% Cl, 0.19-11.46); P = 0.7088.
patercept ders vs placebo HR, 1.28 (95% Cl, 0.78-2.10); P = 0.3355.

Luspatercept ers vs luspatercept P HR, 0.26 (95% Cl, 0.13-0.52); P < 0.0001

Data cut: January 15, 2022. OS was defined as time from randomization to death from any cause. Responders

were defined as patients with an absence of any RBC transfusion 28 weeks during the first 24 weeks of

double-blind treatment

ion-free survival

ITT, intent-to-treat; NA, not applicable; O
Adapted from Santini V, et a

P In the same presentation it was
demonstrated that patients

Abstract 1174 Summary that had lower-risk disease
using as a classification system

* Luspatercept was associated with increased 36-month OS probability for we use fqr the lhtemat'onal
patients with IPSS-R very LR-MDS vs placebo: Prognostic Scoring System,

- 77.8% vs 16.7% (odds ratio 17.5; P = 0.0088) that those patients with
very low risk had a survival

advantage with the treatment.

* Luspatercept was associated with increased 36-month PFS probability in
patients with a baseline serum EPOQ level of 100 to £200 U/L vs placebo

- 97.3% vs 78.9% (odds ratio 9.6; P = 0.0238)

« Patients with LR-MDS with these baseline characteristics may derive
greater survival benefit from luspatercept

hropoietin; IPSS-R, International Progn
ession-free survi

g System-Revised; LR-MDS, low-risk myelodysplastic syndromes;

81
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Abstract 3098:

RBC-TI 28 Weeks Response Periods Per
Patient by Baseline Transfusion Burden

Total Numberof 5, g 59 3 15 1 6 0 10
Responders

Patients (%)

No. of separate responses.
®  LTB: 0 to <4 RBC units/8 wk

m  ITB: 0 to 24 to <6 RBC units/8 wk
= HTB: 26 RBC units/8 wk

tran

HTB, high transfusion b TB, intermedi
P, placebo; RBC-T! r

nce.

ion burden; ITT, intent-to-treat; L, luspatercept; LTB, low transfusion burden;

plement 1):6971-6973

Transfusion Independence and Response by Dose Level

Responders at Different Luspatercept Dose Levels

|| T population [ LTB at baseline | ITB at baseline | HTB at baseline

L P L P L P L P
(n=74) (n1=12)| (1=39) (n=8)|(1=20) (n=2)(n=15) (n=2)

Responders at dose level, n (%)

37 7 12 1
174 3) (75 0) | (94.9) (87.5)| (60.0) (50.0) | (40.0) (50.0)
133 2 6 1
mglkg (37 8) (25 0) (33 3) (25 0) (45 0) (40.0)  (50.0)
1.75 14
mglkg (41 9) (25 0) | (35.9) (12 5) (50 0)

(50.0)‘ (46.7)  (50.0)

Abstract 3098 Summary

- Patients who were low transfusion burden at baseline experienced more

patients

periods of RBC-TI response than intermediate and high transfusion burden

» Low transfusion burden patients were more likely to respond to lower

ed blood cell transfusion independence.
er U, et al. Blood. 2022;140(Supplement 1):6971-6973.

doses of luspatercept, whereas almost half of intermediate and high

transfusion burden patients responded to the maximum dose level

- Rates of RBC-TI = 8 weeks response at 1.0 mg/kg decreased with
increasing baseline transfusion burden

» Other [than] that, | also had
looked at the predictors
of response and the dose
dependent relationship. Dr.
Platzbecker from the German
group presented this data
at the last American Society
of Hematology meeting as
well, again demonstrating
that patients that are not
heavily transfusion-dependent,
suggesting that we should
start those treatments earlier
at the time of ESA failure, had
higher responses. The other
important point [is] that a
lot of patients will need dose
escalation. Typically, we start
with 1 milligram per kilogram
subcutaneous injection every 3
weeks. After 2 doses, we go up
to 1.33 and then up to 1.75.

P So, there is a relation between
the responses and the
dosing. The low transfusion
burden patients may respond
to lower doses. However,
the intermediate or high
transfusion burden patients
will often need higher doses to
achieve the response.
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Abstract 1757: Real World Data Replicates MEDALIST Study Results
and Confirms Activity Among HMAs and Lenalidomide Treated Patients

+  Seventy-three pts (67%) had MDS-RS subtype

= 91% were intermediate- or lower-risk MDS by IPSS-R

+ SF3B1 mutation (MT) was detected in 71% (80/112). The mean Hgb level was 7.90 g/dl and 47% were RBC HTB transfusion dependent.
+ The median serum erythropoietin (EPO) level at time of referral was 122 U/L (19% >500 U/L) (n = 77)

+  Majority had prior erythroid-stimulating agents (ESA) (89%) with 29% hematological response to prior ESA

« 59 pts (53%) had prior HMA therapy, and 42 patients (47%) had prior lenalidomide

« Almost 55% of pts needed dose n =153

escalation: Overall response 39.5 (45)

62 pts received 1.33 mg/kg + Hgb increase >1.5 g/dl in NTD or Hgb increase >1.5 g/dl with RBC-Tl in RBC-TD  [PAMKIVAKE)) 38 (58)
63 pts received 1.75 mg, among | RBC-TI with ﬂgb 1.5 g/dl increase 5 (6/113)
whom 40% (25 pts) ° ion in RBC-TB 7(8/112)
demonstrated response to Response in NTD: Hgb increase more than 1.5 g/dl 69 (9/13) NA
higher doses Response in LTB 46 (22/47)

. o, + Hgb increase more than 1.5 g/dl and RBC-TI 34 (16/47)

pased ;’;‘VR(B;:S:%T . « RBC-TI without Hgb 1.5 g/dl increase 6 (3/47) 15 (BT REEAT)
o patients . ¢
achieved HI with highest dose e Gl(347)
escalation Response in HTB 24 (13/53)
+ Hgb increase more than 1.5 g/dl and RBC-TI 9 (5/53) 9 (6/66) RBC-TI

- 40% (10/25) LTB pts achieved

Hi with dose escalation + RBC-TI without Hgb 1.5 g/dl increase 6(3/53)

+ >50% reduction in RBC-TB 9 (5/53)

30% (9/30) HTB pts achieved
response with dose escalation

Abstract 1757 Summary

» Real-world data confirms clinical * Low baseline RBC-TB dependency
benefit and safety profile of and SF3B1 MT correlated with
luspatercept observed in the higher response rates
MEDALIST trial

« Luspatercept retained activity after

- Responses are dose dependent HMA or lenalidomide failure;
with 1/3 of patients who were dose however, a trend of lower
escalated responding responses was observed

correlated with RBC-HTB among
those patients

HMA, hypomef
Komrokji RS, et a

ting agents; MT, mutation; RBC-HTB, red blood cell high transfusion burden; RBC-TB, red blood cell transfusion burden; SF3B1, splicing factor 3b subunit 1
Blood. 2022;140(Supplement 1):4039-4041

P So, now also we've shared

our real-world data and
experience after the approval
of the drug. So, last year |
also presented myself data
on real-world experience
with almost 114 patients
treated with luspatercept,
[what] was unigque to this

Lis] | think the patients that
had prior therapies, such

as hypomethylating agents
or lenalidomide, which was
not part of the MEDALIST
study, and indeed, we saw
responses very similar to
what was reported in the
MEDALIST study, around 40%
of the patients responding,
transfusion burden being the
most important predictor of
response, needing to escalate
the dosing, and we also
observed that the responses
were seen after exposure to
hypomethylating agents and
lenalidomide. However, those
patients after hypomethylating
agents failure or lenalidomide
failure tend to have higher
burden of their disease.
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Abstract 389: Transfusion Outcomes During
Luspatercept Treatment
[

TB in the 8 weeks prior to luspatercept initiation. n (%)
Tl 1(1.3)

Low TB 65 (85.5)
Moderate TB 10 (13.2)
High T8 0

TB conversion during first 24 weeks of luspatercept treatment, n (%)

Ti prior to luspatercept initiation 1(13)
Maintained Ti 1(100.0)
Converted to increased TB status 0

Low TB prior to luspatercept initiation 65 (85.5)
Maintained low TB 5(7.7)
Converted from low TB to Tl 60 (92.3)
Converted from low TB to higher TB 0

Moderate TB prior to luspatercept initiation 10(13.2)
Maintained moderate TB 0
Converted from moderate TB to lower TB 10 (100.0)
Converted from moderate TB to higher TB 0

TB, transfusion burden; Tl, transfusion independent.
Adapted from Muk 1. Blood. 2022;140(Supplement 1):944-946

Abstract 389 Summary

» >90% of patients with low transfusion burden prior to luspatercept initiation
achieved TI within the first 24 weeks of luspatercept treatment

« All patients with moderate transfusion burden prior to luspatercept had a
decrease in level of transfusion burden within the first 24 weeks of starting
luspatercept treatment

* This study suggests that initiating luspatercept for low or moderate
transfusion burden may have a substantial impact on transfusion burden

I, transfusion indej
Mukherjee S, et al

;140(Supplement 1):944-946. Fenaux P, et al. N Engl J Med. 2020;382:140-151
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» Dr. Mukherjee also presented

data from real-world
experience in the same
meeting, again, showing the
same data that patients that
are low transfusion burden
will have a very high chance
of response in the real
world. Patients that are high
transfusion-dependent will
most often need the highest
dose of the luspatercept.
However, both sets of data
from [the] real world were

actually showing that the same

responses observed in the
MEDALIST were observed in
real-world experience.



Activity of Luspatercept and ESAs Combination for

Treatment of Anemia in Lower-Risk MDS

Baseline characteristics (n = 28]
Age (median;

Gender (male]

Race (white]

MDS classification WHO 2016
MDS-SLD

MDS-MLD

MDS-SLD-RS

MDS-MLD-RS

MDS del 5q

MDS/MPN-RS-T

Intermediate

High

Hgb (mean) g/dl
Platelets (mean) x109/L

RBC transfusion Burden
NTD
LTB

A treatment
HMA treatment
Lenalidomide treatment
Somatic mutations
SF3B1
TET-2
DNMT3A
ASXL-1
TP53
JAK-2

ANZIC

/A YANES

Medical Education

)
72 (51-94)
68(19)
96 (27)

10.7 (3)
10.7 (3)
32.1(9)
21.4 (6)
36 (1)
21.4 (6)

21.4 (6)
67.9 (19)
71(2)
356 (1)

8 (6.6-9.4)
250 (16-814)
253 (45-9.1)
2(0-4)
119.5 (n = 18)

113)
46 (13)
43 (12)
89 (24)
42 (12)
39 (11)

85.7 (24)
44 (12/27)
22 (6/27)
4(1/27)
4(1/27)
12 (3/27)

Overall response (n = 28)

36 (10)

Hgb increase more than 1.5 g/dl in NTD or Hgb increase more than

1.5 g/dl with RBC-Tl in RBC-TD

RBC-TI without Hgb 1.5 g/dl increase

>50% reduction in RBC-TB

Response in NTD (n = 3)

Hgb increase more than 1.5

Response in LTB (n = 13)

Hgb increase more than 1.5 g/dl and RBC-TI
RBC-TI without Hgb 1.5 g/dl increase

>50% reduction in RBC-TB

Response in HTB (n = 12)

Hgb increase more than 1.5 g/dl and RBC-TI
RBC-TI without Hgb 1.5 g/dl increase

>50% reduction in RBC-TB

Predictors of response included:

18 (5/28)
14 (4/28)
4 (1/28)

33 (1/3)
38 (5/13)
15 (2/13)
23 (3/13)
0
33 (4/12)
17 (2112)
8 (1/12)
8 (1/12)

+ Prior response to luspatercept monotherapy or frontline combination
compared to primary luspatercept failure

+ Endogenous serum erythropoietin levels <500

+ SF3B1 mutation

+ HMA/Lenalidomide treatment naive

Del5q, deletion 5q; ESAs, erythropoiesis-stimulating agents; Hgb, hemoglobin; HMA, hypomethylating agents; HTB, high transfusion burden; LTB, low transfusion burden; MDS, myelodysplastic syndromes; MDS-RS,
myelodysplastic syndrome with ring sideroblasts; MDS/MPN-RS-T, myelodysplastic syndrome/myeloproliferative neoplasm with ring sideroblasts and thrombocytosis; NTD, non-transfusion dependent; R-IPSS, International
Prognostic Scoring System-Revised; RBC-TB, red blood cell transfusion burden; RBC-TI, red blood cell transfusion independent; SF3B1, splicing factor 3b subunit 1; WHO, World Health Organization.

Komrokji RS, et al. Blood Adv. Published online April 14, 2023. doi:10.1182/bloodadvances.2023009781

P Our group also had been
interested [in] looking in
combining luspatercept with
erythroid-stimulating agents.
So, as we said, erythroid-
stimulating agents work

on early stage, while the
luspatercept works on the
later stage of erythropoiesis,
so it makes sense to combine
them. So, we took patients
that had ESA failure, had

luspatercept treatment and
had luspatercept failure, and
we combined them, and,
indeed, in around one-third

of the patients, we observed
that we can gain the response,
suggesting there is some
synergistic or additive activity
having the combination, and
that’s now subject of several
trials.
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So, a lot of improvement

and in this treatment option,
a longer follow-up data
demonstrating that the
MEDALIST results were
duplicated in real life, and this
provides a new option for our
patients with lower-risk MDS.




2023 ASCO and EHA Data

COMMANDS Trial IMerge Trial
Luspatercept Imetelstat

ASCO, American Society of Clinical Oncology; EHA, European Hematology Association.

COMMANDS Trial: Study Design

« Study design: open-label, randomized, phase 3 trial

« Inclusion criteria: IPSS-R defined LR-MDS (with or without 215% RS) who have NOT received ESA, and who
require regular RBC transfusions (defined as an average transfusion requirement of 2-6 RBC units/8 weeks for
28 weeks immediately prior to randomization)

« Primary endpoint: RBC-TI for 212 weeks (Week 1 through Week 24), with a concurrent mean Hb increase of
21.5 g/dL compared with baseline

Key Eligibility Criteria e,
Luspatercept Response safety follow-up
* 218 years of age (N=178) assessment at
+ IPSS-R very low-, low, or intermediate-risk MDS 1.0 mglkg s.c. Q3W: day 169 and Monitoring for other
(with or without RS) by WHO 2016, with < 5% fitration up to every 24 weeks P
blasts in bone marrow 1.75 mg/kg thereafter or progression,
- Required RBC transfusions (2-6 pRBC CLICET
units/8 weeks for a minimum of 8 weeks
immediately prior to randomization)
« Endogenous sEPO < 500 U/L

End of treatment

Randomization 1:1

For 5 years from first
dose or 3 years from last

» ESA-naive dose, whichever is later

Patients stratified by:

* Baseline SEPO level

« Baseline RBC transfusion burden
* RS status

nts; Hb, he

P The landscape for

management of
myelodysplastic syndromes,
however, will be changing
based on data presented at
both ASCO 2023 and EHA
2023 meetings. There were
two studies presented at those
meetings. The COMMANDS
study with luspatercept,

just published in the Lancet
Journal, and the IMerge

study addressing the role of
imetelstat in lower-risk MDS.
So, I'll provide a brief overview
of those trials, starting with
luspatercept.

This was the COMMANDS
study where luspatercept
was compared to epoetin alfa
for treatment of anemia in
erythroid-stimulating agent-
naive, lower-risk MDS patients
requiring blood transfusions.
This study was presented

at both ASCO and EHA
meetings this year. And the
study included lower-risk MDS
patients that were transfusion-
dependent, between two

to six units of blood every
eight weeks, and no prior

ESA treatment. And patients
were randomized between
receiving luspatercept similar
to the dose administered

in the MEDALIST trial, or
erythropoietin. The primary
endpoint was a robust

red blood cell transfusion
independence for 12 weeks or
more, as well as a hemoglobin
increase more than 1.5 grams
per deciliter.
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COMMANDS Trial: Primary Endpoint
Luspatercept Superior to Epoetin Alfa

Achievement of primary endpoint in different patient subgroups

= Luspatercept - Epoetin alfa

P < 0.0001
80 4 il T

58.5

Patients (%)

2200U/L > 200-500

ITT population

60 62.7 Lo

64.8
45.5 46.3
40 4 312 P i 18.9 41.0
25.9
"] l t I
2.1
04 = = =1
U, 4u RS+ RS

3

<40/
uiL 8 weeks

8 weeks

10 Luspatercept ETPRLIRIENT

094
0.81
0.74
0.64

Probabiity

0.44

69.6
t

Duration of RBC-TI 2 12 weeks longer
with luspatercept

Duration, median

w55

‘ Luspatercept
< 0.456
T | 126.6 (108.3-NE) 77.0(39.0N6) | (0260 0.798)
N
. oy
| P

41.5
32.3 014
0.21
0.14

WT

Mutated

Baseline sEPD
level

AN IC
/ \INTO

Medical Education

P The study met the primary
endpoint, in the intent-to-treat
analysis. The responses were
doubled - almost 59% with
luspatercept compared to

31% with erythroid-stimulating
agents. When we looked at
subsets, the luspatercept did
better than ESA in most of the
subsets. Of note, particularly
in patients with endogenous
serum epoetin between
200-500, the response to
erythroid-stimulating agents
was 12% versus 41%.

Baseline RBC

transfusion burden

No. at risk
wspatercept 98 98 91
Epuetin alfa 7

RS status SF3B1 mutation

status

Hb, hemoglobin; ITT, intent-to-treat; RS, ring sideroblasts; RBC-TI, red blood cell transfusion independence; sEPO, serum erythropoietin; WT, wild type.
Adapted from Garcia-Manero G, et al. J Clin Oncol. 2023;41(16 suppl):7003. Della Porta M, et al. EHA 2023. Abstract S102.

And, in addition to the higher
rate of response, the durability
was more pronounced, or
doubled, with luspatercept,
where the median duration
was almost, around 127 weeks,
compared to 77 weeks, which
is historically what we expect
with erythroid-stimulating
agents. So, doubling the
response rate, and doubling
the duration of response.

0 W W W U B

WO 110 120 150 140
Duration of RBC-TI (weeks)

U160 1018

°© e ¥ n B 1 8 6 1 ]

S i3 e 9 e

In terms of safety profile, there
were no new adverse events
reported in the COMMANDS
study that were not reported
in the MEDALIST study.
Fatigue, diarrhea, some edema
were the most common. There
was no signal of higher risk

of progression to AML or
higher risk MDS. There was

no difference in the mortality
between the two arms.
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COMMANDS Trial Summary

burden

clinical experience and

convenient (Q3W) administration

Luspatercept is the first and only therapy to
demonstrate superiority in a head-to-head study
against ESAs and brings a paradigm shift in the

treatment of LR-MDS-associated anemia

+ COMMANDS study achieved its primary endpoint, demonstrating that luspatercept is
superior to ESA in ESA-naive transfusion-dependent LR-MDS

- Primary endpoint: 59% of patients treated with luspatercept vs 31% with ESA

- Median duration of response: 127 weeks with luspatercept vs 77 weeks with ESA;
~1 year longer than ESAs

+ Luspatercept provides clinical benefit regardless of subgroups and baseline mutational

« Luspatercept has a manageable and predictable safety profile, consistent with previous

, transfusion-dependent

IMerge Trial:

Phase 3
Double-blind, randomized

Patient Population (ITT N = 178)
+ IPSS low- or intermediate-1-risk MDS

mU/mL (ESA ineligible)

+ Non-deletion 5q

118 Clinical sites in 17 countries

* Relapsed/refractory to ESA or EPO >500

+ Transfusion dependent: 24 units RBCs/8
weeks over 16-week pre-study

+ No prior treatment with lenalidomide or HMAs

Study Design

Imetelstat
7.5 mg/kg IV/4 weeks
(N = 118)

—

Stratification:
« Transfusion burden (4-6 vs >6 units)
+ IPSS risk category (low vs Intermediate 1)

transfusions, myeloid growth factors
(e.g., G-CSF), and iron chelation therapy
administered as needed on study per
investigator discretion

L

Safety population (treated) N = 177
Imetelstat N = 118
N =59

~ Fatigue Scale; G
rous; MDS, myelodys

Supportive care, including RBC and platelet  f—p *

Primary endpoint:

+ 8-week RBC-TI

Key secondary endpoints:

*  24-week RBC-TI

*  Duration of TI

Hematologic improvement-erythroid
-« Safety

Key exploratory endpoints:
+ VAF changes
- Cytogenetic response

+ PRO: fatigue measured by
FACIT-Fatigue

colony-stimulating factor;
es; R, randomization;

So, in conclusion, the
COMMANDS study achieved
its primary endpoint.

It demonstrated that
luspatercept is superior to
erythroid-stimulating agents
in ESA-naive, transfusion-
dependent lower-risk MDS,
doubling the response - 60%,
roughly versus 30%, and
doubling the duration with a
predictable and manageable
safety profile. Hopefully this
data will lead to moving
luspatercept to the upfront
management of patients with
lower-risk MDS.

The next trial that will
probably shape the landscape
of management of lower-risk
MDS was with imetelstat. This
was also presented at ASCO
by Dr. Zeidan and at the EHA
meeting by Dr. Platzbecker.
Imetelstat is a telomerase
inhibitor. Telomerase is
overactive in MDS cells, with
telomeres being shortened,
so the idea is affecting the
MDS clone. With this in the
phase 2, there was around
42% transfusion-independency
reported, with durable
responses. So, the phase

3 IMerge trial randomized
patients that were lower-risk
MDS. Those were patients had
ESA failure or low chance of
response to ESA. They were
transfusion-dependent, and
they were randomized into 2:1
fashion between imetelstat
given once a month - IV
infusion, versus placebo. And
the primary endpoint was
eight-week red blood cell
transfusion independency.
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IMerge Trial: Primary Endpoint
Imetelstat Superior to Placebo

Imetelstat 8-Week RBC-TI Responders Have Significantly
Longer Duration of Transfusion Independence vs Placebo

Higher Rates of Longer-Term Duration of RBC TI
Observed With Imetelstat vs Placebo, Including 1-Year

ANIC
/A YANES

Medical Education

P The study met the primary
endpoint, where around
40% of the patients became
red blood cell transfusion-
independent compared to 15%
in the placebo. And when we
assess the durable responses,
more than 24 weeks, around
one-third of the patients
with imetelstat achieved that
durable response.

The median duration of
response was around a year,

aData cutoff: October 13, 2022. ®Data cutoff: January 13, 2023.
RBC, red blood cell; Tl, transfusion independence.
Platzbecker U, et al. EHA2023 Hybrid Congress. Abstract S165.

RBC T| Wlth Addltlonal 3 Month FO"OW-Up 8-Week Tl Responders Imetelstat (N = 47) Placebo (N = 9) HR (95%CI) P-Value
Median duration of RBC-TI, weeks (95% CI) 516 (26.9-83.9)  13.3(8.0-24.9)  0.23 (0.09-0.57) <0.001
With imetelstat, 64% of —_— .
50 mimetelstat (N = 118) = Placebo (N = 60) 24-week responders .
achieved 1-year RBC-TI =
P<0.001 i _\L\_‘_\a
g 0% —e— Imateistat
40 : \ . +— Placebo
P<0.001 g o be—
® 3 peo.00t HES L.
o H " +
H p=0.002 [ S n w m m m m m wm m m m
a 20 TI Duration, weeks
Patients, N
imetelstst 47473 @ R
10 L] 9 4 2 1 1 1 1 1 1 1 -]
150 67 tanifi A A i
o 2 _ B3 : Significant and Sustained Increase in Hemoglobin
8-week TI 16-week TI 24-week TI 1-year TI

Among Patients Treated With Imetelstat

Besk TResponders | e LTy
Median Hgb rise, 5

g/dL (range) 3.6 (-0.1t0 13.8)
Median Hgb peak,

g/dL (range) 11.3 (8.0-21.9)

compared to 13 weeks in the
placebo. So again, many of
those patients that achieved
a response also have durable
responses with imetelstat. The
median hemoglobin increase
was around 3.6 grams per
deciliter. This is probably

the second most increase in
hemoglobin reported in MDS
studies.

In terms of safety profile,
the most common adverse

0.8 (-0.2t0 1.7)

8.9 (7.9-9.7)

event was a grade 3

or 4 neutropenia or
thrombocytopenia. Expected,
seen typically in the second
or third week, where patients
will have an average of one or
two weeks, cytopenia. Those
were manageable by dose
reductions and delays, and
did not lead to higher rate of
second-line neutropenia.
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Higher Cytogenetic Response Rate Per IWG
2006 Criteria With Imetelstat vs Placebo

ne cytogenetic abnormality based on central

laboratory review, n (%)

Cytogenetic best response, n (%)

51
) o
519 69
20 oo

Cytogenetic CR or PR, n (%)
95% CI

% Difference (95% CI)
P value

+ Complete or partial cytogenetic responses were observed in 9 patients (35%) in the imetelstat group and 2 patients (15%) in the

placebo group

+ Among cytogenetic responders, 6/9 patients (67%) in the imetelstat group also achieved 24-week RBC-TI, none in the placebo group

Group; PR, partial response; RBC, red blood cell; TI, transfusion independence.
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IMerge Trial Summary

- Imetelstat treatment provides significant clinical benefit
to a heavily TD LR-MDS patient population in need of
novel therapy

- Treatment with imetelstat vs placebo led to:
Statistically significant and clinically meaningful efficacy
with robust 8-week, 24-week, and 1-year Tl rates and
durable continuous Tl

- Almost one fifth of imetelstat-treated patients achieved
continuous Tl for 21 year, representing substantial relief
from ion- i ion:

Higher cytogenetic response rate, which was associated
with 8-week RBC-TI
Higher percentage of patients achieving >50% reduction in
bone marrow RS cells (41% vs 10%)
Sustained reduction of SF3B1 VAF over time

- Greater reduction of VAF in multiple genes, which
correlated with clinical end points of Tl response, longer
RBC-TI duration, and increase in Hgb levels

RBC, red blood cell; RS, ring s

Also, in this same meeting,
there was another presentation
on the potential disease
modification of imetelstat. Dr.
Santini presented data on the
cytogenetic and molecular
responses with imetelstat in
this study. So around one-
third of the patients had

a cytogenetic response,
including almost 20% having
a complete cytogenetic
response. Also, there was
observation in the reduction
in deviant allele frequency

in patients treated with
imetelstat. In genes such as
SF3B1, TET2, DNMT3A and
ASXL1, where almost one-third
of the patients had reduction
in the variant allele frequency
of those mutations - 50%

or more. And there was a
nice correlation between the

- Safety results were consistent with prior reports

* VAF reduction and its correlation to clinical

 Imetelstat may alter the underlying biology of LR-
MDS and can potentially modify the disease by
reducing or eliminating malignant clones and
improving ineffective erythropoiesis

0 sblasts; TD, transfusion-dependent; Tl, transfusion independence; VAF, variant allele frequency.
Platzbecker U, et al. EHA2023 Hybrid Congress. Abstract $165. Santini V, et al. EHA2023 Hybrid Congress. Abstract $164.

endpoints, including durable TI, support imetelstat’s
disease-modifying potential

reduction in the allele burden,
as well as the hematological
responses, in terms of
transfusion independency and
hemoglobin increase.

We also looked at different
biomarkers, including
reduction in the ring
sideroblast, cytogenetic
responses, reduction in the
allele burden of the mutations
mentioned, and all of those
correlated with the eight-week
transfusion independency,
24-week transfusion
independency, as well as the
hemoglobin increase. So,
those data are really exciting,
suggesting that the landscape
of lower-risk MDS would
change, with luspatercept
moving to the upfront of the
management, and imetelstat
becoming [an] option for

patients with lower-risk MDS
after ESA or [luspatercept]
failure. Thank you very much.

Dr. Doghramii:

PA Platt and Dr. Komrokji,
thank you for reviewing this
data, and exciting data, with
us today. Unfortunately, that’s
all the time we have today. So,
I want to thank our audience
for listening in, and thank you,
Dr. Komrokji and PA Platt, for
joining me and sharing all of
your valuable insights. It was
great speaking with you today.

Dr. Komrokji:

Thank you. It was my pleasure,
and hopefully the audience will
find this helpful.

PA Platt:
Thank you very much, too, for
having us.
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