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FROM THE GUEST EDITOR'S DESK

CAR-T THERAPY IN MDS

e

DAVID A. SALLMAN, MD
Assistant Member in the

Department of Malignant Hematology
at Moffitt Cancer Center, Tampa, Florida

INTRODUCTION

The standard of care therapy for patients
with higher risk myelodysplastic syndromes
(HR-MDS) are the hypomethylating agents
(HMAs)
However, only 40-50% of patients will

azacitidine and decitabine.1.2

achieve a response and even in responding
patients, the median duration of treatment for
HMA therapy is <12-18 months and nearly
all patients will ultimately progress. For HR-
MDS patients who fail HMA (i.e. relapse after
initial response or refractory), outcomes are
dismal with a median overall survival of <6
months.3 To further refine prognostication in
the HMA failure sefting, a prognostic score
utilizing 6 variables (i.e. age, Eastern
Cooperative Oncology Group (ECOQG)
performance status, bone marrow blast
counts, cytogenetics, platelet counts, and red
blood cell (RBC) transfusion-dependency)
was developed and independently validated
although even in the low-risk group, survival
was still <12 months.4.

TREATMENT OPTIONS FOR HMA
FAILURE MDS

Together, the HMA failure MDS group
represents the highest unmet need for patients
with  MDS and has previously
reviewed.® To date, many agents, particularly

been

HMA combinations, have failed to achieve
reproducible or durable responses in this
patient group, although recent data have
shown that the addition of the BCL-2 inhibitor
venetoclax to HMA therapy holds some

promise.” One significant challenge in MDS
patients versus patients with acute myeloid
leukemia (AML), is that mutations that can be
specifically targeted (e.g. FLT3 and IDH 1/2
mutations) are very rare in MDS patients.
Given these challenges and the unmet need,
investigation of novel immunotherapies in
order to offer new treatment options for
patients is warranted.8 Notably, the develop-
ment of chimeric antigen receptor (CAR) T-cell
therapy has brought forth a paradigm change
in the management of B-cell hematologic
malignancies and is being actively
investigated in myeloid malignancies. The
following sections will highlight the challenges
of CAR T-cell development in MDS/AML
patients, ongoing strategies and lastly offer
some insight in the future direction of these
therapies for our patients. As preclinical
models for MDS are significantly lacking
versus AML, many of the inifial strategies have
focused on AML patients although there is a
high degree of overlap between these
diseases, particularly with current antigen
targets to date. However, future research is
warranted to focus on MDS patients in
parficular. From a disease perspective, the
non-proliferative nature of an MDS patient’s
disease may make this group optimal from a
clinical perspective for immuno-oncology
(IO) based approaches.

CAR-T THERAPY FOR
MDS/AML PATIENTS

CARs are synthetic proteins able to re-
create antigen binding and T-cell activation.
Gene modification of a T-cell with a CAR
ultimately results in the surface expression of a
novel receptor which allows the T-cell to
recognize the antigen that is targeted.
Although first generation CARs were not
efficacious, 2nd generation CARs have had
robust clinical activity in B-cell malignancies
via incorporation of a costimulatory domain
(predominantly CD28 and 4 1BB) which leads
to improved T-cell activation, persistence and
tumor cell killing. Thus, the majority of CAR
concepts in MDS/AML patients are with 2nd
generation CARs although 3rd (i.e. inclusion of
2 costimulatory domains), 4th (i.e. typically
2nd gen + constitutively expressed or

inducible chemokine) and other generations
CARs are also in development.

Whereas CD19 is universally expressed in
B-cells, there is no uniform antigen to target in
patients with MDS and AML. CD123, the
transmembrane o chain of the interleukin-3
receptor, is highly expressed on leukemic
blasts and leukemic stem cells, although is
also expressed on normal hematopoietic
cells. Preclinically targeting CD123 in AML
models has been shown to be highly effective
although also resulted in marrow ablation in
some studies.?-10 Although these reports have
been evaluated in AML models, recent data
have highlighted significant expression in
MDS stem cells (i.e. CD34+/CD38- cells),
with similar expression between HR-MDS and
AMLT Currently, Ameli-01 is a phase 1
clinical trial of a 2nd generation off-the-shelf
allogeneic CAR targeting CD123 for AML
patients although ideally will also be
investigated in MDS patients in the near
future.12 The off-the-shelf component allows
for immediate infusion of cells which is
clinically very relevant given patients often
require quite urgent therapy whereas
traditional CAR-T manufacturing times with
ex-vivo expansion is around 3+ weeks.
Additionally, allogeneic products are derived
from normal T-cells which is advantageous
given the functionality of T-cells in relapsed/
refractory AML patients may be significantly
impaired.'3 With allogeneic products, gene
editing technologies are required (e.g. TALEN
and CRISPR/Cas) of the endogenous T-cell
receptor in order to prevent graft versus host
disease. Another challenge with allogeneic
products is they can be more rapidly rejected
by the host immune system and thus
potentially more intensive lymphodepletion
could be required. The above CD123
product has gene inactivation of CD52 to
allow alemtuzumab, a monoclonal antibody
targeting CD52, to be incorporated into the
lymphodepletion regimen.

Another primary target in MDS/AML
patients to date is CD33, a transmembrane
receptor of the sialic acid-binding
immunoglobulin-type lectin (SIGLEC) family.
Again, preclinical data have validated CD33
as a target in AML models although with



potential marrow ablation.’4 A phase 1
clinical trial for MDS, chronic myelomonocytic
leukemia (CMML) and AML patients is
underway with PRGN-3006 CAR-T cells.!>
This novel CAR production process also
circumvents the typical prolonged production
process via a non-viral gene delivery system
via electroporation of the Sleeping Beauty
plasmid where apheresis to cell infusion can
occur in 2 days. Notably, the PRGN-3006
CAR T-cells incorporate membrane bound IL-
15 which has been shown to improve the
expansion, persistence and ultimately AML
killing in pre-clinical models. There are
additionally several other CD33 trials that are
ongoing for AML patients in both pediatric
and adult populations.

Given challenges with non-uniform
expression as well as potential off-tumor
toxicity, a recent CAR approach has utilized
NKG2D, the predominant killing receptor of
Natural Killer (NK) cells, as a CAR. Notably,
ligands for NKG2D (i.e. MICA/MICB and
the ULBP family) are highly expressed on
transformed cells with very limited expression
on non-malignant cells. This concept is thus
potentially agnostic to tumor type although
high expression of NKG2D ligands has been
shown in MDS/AML patients. In this regard,
CYAD-01 is an NKG2D CAR that has been
evaluated in phase 1 trials in MDS/AML
patients  both  with  and  without
lymphodepleting chemotherapy.1¢ As proof-
of-principle, objective responses have been
observed including 1 patient who is now 3+
years from allogeneic stem cell transplantation
although largely efficacy has not been
durable. Notably, increased responses have
been observed in patients with low blast
counts  further  supporting  ongoing
investigation in MDS. To further improve
efficacy and persistence, 2nd generation

concepts are ongoing (NCT04167696).

NOVEL CAR APPROACHES

Additionally, at least with CD33 and
CD123, there is some expression on normal
hematopoietic cells. This latter issue could
lead to marrow ablation and inability for
future hematopoiesis at least in pre-clinical
models as discussed above. Given the
potential for marrow ablation, the vast

maijority of concepts require patients to have a
backup allogeneic donor, which although
would still be a clinically meaningful endpoint
of successful bridge to allogeneic stem cell
transplantation, the challenge is this criterion
excludes many patients. Additionally, there
can be “on-target/off-tumor” toxicity where
target expression is expressed on non-
hematopoietic cells. This has occurred at least
with CD123 targeting as manifested by
capillary leak syndrome. Based on these
issues, CAR-T cells with co-expression of a
CAR and a chimeric costimulatory receptor
(CAR+CCR) would only eliminate cells that
co-express both targets, thereby limiting
cytotoxicity to double-positive tumor cells and
relatively sparing single-positive normal
tissues. Large transcriptomics and proteomics
datasets from malignant and normal tissues
identified potential targets expressed on
leukemia stem cells, but not in normal
CD34(+)CD38(-) hematopoietic cells.” As
an example, CD33+CD70 stained >97% of
cells in AML samples, while staining <5% of
normal HSCs and T-cells. Similarly based on
flow cytometry analyses of leukemic stem cell
and bulk blast AML populations, Haubner
identified
combinations that could be exploited with this
approach such as CD33+CLL1 and TIM-
3+CLL1.18 Notably, the authors did observe
some changes in target expression based on

and  colleagues multiple

the treatment status of patients (i.e. newly
diagnosed versus refractory) and thus in future
clinical trials serial analyzing target antigens
will be critical to best understand thresholds of
expression required and potential biomarkers
of response.

One key potential issue with any single
targeted CAR (or CAR+CCR
approach) is that many patients will have

antigen

heterogeneous expression of these targets
where some blast or leukemic stem cell
populations may have weak or complete
absence of expression thus significantly
limiting the potential clinical efficacy. Thus, a
combinatorial CAR approach (i.e. CAR+CAR)
would prevent antigen escape but have
similar and potentially increased toxicity
issues related to above. In concordance with
these data, probably the best clinical
responses reported to date are with the

3

CD33/CLL1 compound CAR.!? Notably, Liu
and colleagues reported MRD negative
responses in 7 of 9 patients with 6 of the
patients being bridged to allogeneic stem cell
transplantation. Importantly, 1 of the 2 non-
responding patients was negative for one of
the target antigens. Of importance, CLL1 is
likely o more specific target to leukemic stem
cells and of importance a recent case report
targeting CLL1 with a 4th generation CAR
resulted in a CR that has been durable for 6
months remission and other CLL1 CARs are in
development.20 One effort to create a truly
“leukemic specific” target has been via
knocking out CD33 in the hematopoietic stem
cell product vis CRISPR models.21 Of
importance, the authors demonstrated in
mouse and primate models that CD33
expression is not required for normal
hematopoiesis. Thus, the clinical trial concept
would be to engineer both an allo-CD33
CAR and an allo-CD33 knockout stem cell
product from a single donor. The patient
would ultimately have allogeneic stem cell
transplantation with the edited product
followed by subsequent infusion of the CD33
CAR to eliminate all CD33 expressing
hematopoietic cells. Similar autologous
concepts are also being developed. Safety
will be a key consideration in these concepts
and will also have the challenge of non-
uniform expression of CD33 on the AML cells.

FUTURE DIRECTIONS

HR-MDS npatients, after HMA failure,
represent a patient cohort that has the most
urgent needs for novel therapeutic strategies.
CAR-T holds significant promise albeit with
significant potential efficacy and safety issues.
Although a majority of the clinical trial
concepts have preferentially focused on AML
populations, trials are starting to include MDS
patients and we eagerly await these initial
data. Additional challenges exist based on
the significant immunosuppressive micro-
environments of patients with myeloid
malignancies.22  Perhaps combinatorial
therapy will be required with both traditional
CAR and adjuvant agents targeting the
immune system. However, | am optimistic and
hopeful that we will eventually have novel IO
based approaches for our patients.
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The Myelodysplastic Syndromes (MDS) Foundation, Inc.
was established by an international group of physicians and researchers
to provide an ongoing exchange of information relating to MDS.

Until the Foundation was set up, no formal working group had been devoted to MDS. Since its inception, we have conducted 15
international symposia in Austria, England, the United States (Chicago, Washington, DC), Spain (Barcelona, Valencia), Czech Republic,
Sweden, France, Japan, ltaly, Greece, Scotland, Germany, and Denmark. The 16th International Congress will be held in

Toronto, Canada on September 23-26, 2021.

A major MDS Foundation effort is our international information network. This network provides patients with referrals to Centers
of Excellence, contact names for available clinical trials, sharing of new research and treatment options between physicians,
and extension of educational support to physicians, nurses, pharmacists and patients.

In response to the needs expressed by patients, families, and healthcare professionals, we have established patient advocacy groups,
research funding, and professional educational initiatives.

The MDS Foundation is a publicly supported organization, exempt from federal income tax under section 501(C)(3) of the IRS code.

Learn more about

The Myelodysplastic Syndromes Foundation, Inc.
and find additional resources here:

www.mds-foundation.org

mds e'oundation

the myelodysplastic syndromes foundation, inc.
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CONTINUING OUR MISSION OF INTERNATIONAL COLLABORATION IN THE FIELD OF MDS

ON BEHALF OF THE MDS FOUNDATION AND OUR BOARD OF DIRECTORS,
THANK YOU FOR JOINING OUR 2020 VIRTUAL SYMPOSIUM!

To view our 2020 ASH Virtual Symposium Webinars visit
https://www.mds-foundation.org/ash-2020-webinars

DOWNLOAD OUR MOBILE APPS!

MDS FOUNDATION

HAVE MDS INFORMATION AT YOUR FINGERTIPS!

® Find an MDS Center of Excellence near you

® View upcoming events, order patient materials, and more...

DOWNLOAD TODAY!

MDS MANAGER |ty

EFFECTIVELY MANAGE YOUR MDS CARE
MDS Manager™ is a mobile app for smartphones and tablets! L
This app includes a variety of features to assist patients and their caregivers LIVING with MDS to more L
effectively manage their care, improve communication with providers, and track their response to treatment. *
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Available in the Google Play Store and iTunes @ ‘App Store P> Google play
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13:00-15:00

15:00-15:30

15:30-17:30

18:30-19:30

19:30-21:30

Opening Ceremony

18:30-18:50
Welcome words
Stephen Nimer, Rena Buckstein, Karen Yee

18:60-19:20
MDS today and in 20 years

Luca Malcovati

Workshop I:

g Investigators
Award

G Ticketrequired  (E), Registration required

Trainee advice session:
RNA-seq as a primary diagnostic
tool in myeloid malignancies

.ll 3 1
Trainee advice session:

Genomics 101
Michael Raul

Trainee advice session:

Geriatric Testing in MD5S
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FRIDAY, SEPTEMBER 24, 2021

Plenary Session:
BM microenvironment and inflammation

08:00-08:20 Inflammatory signaling in the pathogenesis of MDS
David Sallman

08:20-08:35 Oral abstract

08:35-08:55 Bone marrow niche contributions to MDS pathogenesis
Hind Medyouf

08:55 - 09:10 Oral abstract

09:10 - 09:30 Immune pathogenesis of MDS
P.K. Epling-Burnett

09:30-10:00 Coffee Break, Poster Viewing & Visit the Exhibition
LBk E B Plenary Session:
Molecular mechanisms of disease and targets

10:00-10:20 CHIP, CCUC/ICUS as models of clonal progression
Liran Shlush

10:20-10:35 Genetic basis for leukemia development
Ben Ebert

10:35-10:50 Oral abstract

10:50-11:10 Lessons from the IWG-PM
Eli Papaemmanuil

11:10-11:30 Q&A
11:30-13:00
Lunch Break, Poster Viewing & Visit the Exhibition

(=BT Plenary Session: Pediatric/hereditary MDS

13:00 - 13:20 TBA
Akiko Shimamura

13:20 - 13:35 Oral Abstract

13:35 - 13:55 Hereditary predisposition to MDS
Lucy Godley
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FRIDAY, SEPTEMBER 24, 2021 [continued)

L SR [ Plenary Session: Cellular and immune therapy

14:00-14:20 Immunotherapy strategies in MDS (vaccines, CAR-T)
Saar Gill

14:20-14:35 Oral abstract

14:35-14:55 Immune checkpoint inhibitors in MDS
Amer Zeidan

14:55-15:10 Q&A
15:10-15:40 Coffee Break, Poster Viewing & Visit the Exhibition
Lok Plenary Session: Low Risk MDS

15:40-16:00 TGFbeta pathway targeting
Amit Verma

16:00-16:20 Management of Low risk disease - now and future
Uwe Platzbecker

16:20-16:45 Poster pitches

16:45-17:00 Q&A
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Plenary Session:
Clinical research: targeted agents, prognosis and predictive
maodels

8:00 -8:20 What we learn from real-world registries
Theo de Witte

8:20 - 8:45 Debate: Personalized therapy is ready for prime time in
MDS

Garcia Manero versus Luca Malcovati
8:465-9:00 Dral abstract

9:00 - 9:20 How machine learning can contribute to prognostic and
predictive models
Aziz Nazha

9:20 - 9:30 Q&A

09:30-10:00 Coffee Break, Poster Viewing & Visit the Exhibition
(S EFL M Plenary Session: High Risk MDS

10:00-10:20 Mechanisms and predictors of drug resistance,
intolerance to HMAs and clinical management strategies in high risk
MDS

Mikkael Sekeres

10:20 - 10:35 Oral Abstract

10:35 - 10:55 Strategies to reduce relapse and improve survival post
allogeneic stem cell transplant
Corey Cutler

10:55-11:10 Q&A
11:10 - 11:45 Poster pitches

11:45-13:30

Lunch Break, Poster Viewing & Visit the Exhibition
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Plenary Session: CMML and the Spliceosome

13:30 - 13:50 Novel therapeutic strategies for CMML
Eric Padron

13:50 - 14;05 Oral abstract

14:05 - 14:25 The cutting edge of the spliceosome
Matt Walter

14:25 - 14:40 Q&A

14:40-15:00 Short Break

LSRN Plenary Session: Difficult Clinical Cases
15:00 - 15:15 Thrombocytopenia in low risk MDS
Valeria Santini
15:15 - 15:30 Low risk disease with high risk mutation

Maoshe Mittelman

15:30 - 15:45 Fit 72 yo with MDS-EB-2 (17% blasts) - induce and
transplant, HMA and transplant, HMA alone
Ari Giagounidis

15:45 - 16:00 75 yo with SD on HMA after & cycles but remains
pancytopenic and transfusion dependent
Michael Savana

LB SR Plenary Session: Disease Progression Biology

16:00 - 16:20 Insights from the MDS transcriptome
Jackie Boultwood

16:20 - 16:35 Oral abstract
16:35 - 16:50 Q&A

19:30 -
21:30
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Plenary Session: Clinical

§:00- 8:40 What should be the clinical targets of iron chelation
therapy
Heather Leitch

8:40 - 9:20 Debate: Is therapy-related MDS always a poor
prognosis: Biology and diagnosis?
Michael Heuser

Is therapy-related MDS always a poor prognosis: Treatment?
Pierre Fenaux

09:20-10:00 Coffee Break, Poster Viewing & Visit the Exhibition
10:00-11:00 The Tito Bastianello T ——

S Greatest hits from this meeting
Rena Buckstein, Karen Yee, Andre Schuh

11:45-12:00 Wel.OLRE) LY
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REGISTRATION

Registration fees [in CAD$)] apply to payments received prior to the indicated deadlines.

EARLY RATE REGULAR RATE ONSITE RATE

Until June 29, 2021 June 30 - August 24, 2021 |  From August 25, 2021
MDSF member* CAD § 880 CAD $ 1,050 CAD$ 1,175
Non member CAD $ 1,050 CAD$ 1,175 CAD $ 1,350
Hematologists in training ** CAD $ 750 CAD % 880 CAD % 1,050
Nurse** CAD $ 350 CAD $ 420 CAD $ 475
Student** CAD $175 CAD $ 225 CAD $ 275
Workshop CAD %50 CAD $ 50 CAD $50

*  Inorder to become a member of the MDS Foundation and benefit from reduced fees, please visit the MDSF Membership website
** |n order to benefit from the special fee, a submission of your status confirmation lapproval letter signed by the Head of Department or copy of your status ID) must be

uploaded during online registration.

*** The Workshops have limited availability and registration is on a first-come first-serve basis.

FEES FOR ALL MEETING PARTICIPANTS INCLUDE
* Participation in all scientific sessions

* Entrance to the Exhibition

= Invitation to the Opening Ceremony & the Welcome Reception
¢ Coffee & lunch during breaks, as indicated in the program

+ Printed material of the Symposium

+ Certificate of attendance

PAYMENT METHODS

Payment of registration fees must be made in CAD after completing the
registration process. You may choose one of the following methods:
Credit Card: i.e. Visa, MasterCard or American Express

Bank Transfer: Additional CAD 30 handling fee is required.

Please make drafts payable to:

MDS 2021 Congress, Toronto

Credit Suisse Bank, Geneva Branch, 1211 Geneva 70, Switzerland
Clearing number: 4835

Account number: 1500934-92-270

Swift code: CRESCHZZB0A

IBAN number: CH?7 0483 5150 0934 9227 0

* Please ensure that the name of the conference and participant are
stated on the bank transfer,

s Bank charges are the responsibility of the participant and should be
paid at source in addition to the registration fees.

* Registration will only be valid upon receipt of the full payment by
the registration department according to the deadline indicated. An
email confirming registration will only be sent after receipt of the
required fees.

+ Qutstanding payments will be collected on-site and charged the
on-site rate. A copy of the bank transfer (or other proof of payment]
will be required in the event that registration fees were not credited
to the Conference account on time.

CANCELLATION POILICY
All cancellations must be emailed to req mds2 1idkenes.com prior to
the below deadlines. Refund of the registration fee will be as follows:

* Cancellations received up to and including June 30, 2021 -
full refund

¢ Cancellations received from July 1 until September &, 2021 -
50% refund

* From September 7, 2021 - no refund will be made

Mote, in case of cancellation at any stage, the Bank Transfer handling
fee (30 CAD) will not be refunded - applicable to Bank Transfer
payments only.

OROUP REGISTRATION

For group registration of 10 delegates or more, companies are
requested to contact the MDS Registration Team at:
req_mds21idkenes.com

GUEST ATTENDANCE POLICY

All event activities [including educational sessions, meal functions,
exhibition hall, etc.] are exclusively reserved for registered attendees.
MNon-registered guests lincluding children, family members, colleagues,
etc.] are not allowed in any of the event areas. Badges provided at
registration are required for entrance into all functions and will be
strictly enforced.



INTERNATIONAL WORKING GROUPS

MDS FOUNDATION INTERNATIONAL WORKING GROUP FOR PROGNOSIS IN MDS

LATEST NEWS REGARDING
THE MOLECULAR
MUTATION PROJECT

OF THE IWG-PM

IWG-PM/MOLECULAR PROJECT

In patients with MDS, TP53 mutations
associate with high-risk presentation,
complex karyotype, acute myeloid leukemia
(AML) progression and poor response to
hematopoietic stem cell transplantation.
These findings highlight the relevance of
TP53 as a prognostic and predictive
biomarker. Despite the central role of TP53 in
MDS, the clinical implications of TP53
mutations in the context of allelic state have
not been extensively studied. Under the
auspices of the International Working Group
for Prognosis in MDS Molecular project
(IWG-PM/Molecular) investigational efforts
generated data from which an abstract was
presented at the ASH 2019 meeting
describing results obtained from sequencing

blood

representative cohort of 3,324 peri-

marrow  or samples from a
diagnosis MDS patients on a next generation
sequencing (NGS) panel along with a
validation cohort from a Japanese MDS
sample compendium.]

Data analysis of this study segregated
patients into two TP53 states: a mono-allelic
state where one wild type allele remained
(33% of TP53 mutated patients, n=126); and
a multi-hit state where TP53 was altered
multiple times by either mutations, deletions
or cnlOH (67% of TP53 mutated patients,
n=254). The findings demonstrated that
TP53 allelic state was associated with clinical
presentation and outcomes. Mono-allelic
TP53 mutation patients presented with more
multi-hit TP53
mutated patients. These findings indicated
that TP53 status is a critical candidate for

incorporation into molecularly informed risk

favorable disease than

stratification schemas (molecular IPSS-R).
Thus, TP53 mutation state is important for
MDS risk estimation, disease monitoring and
future correlative research.

THE IWG-PM/MOLECULAR
GROUP PROJECT IS ONGOING
WITH ACTIVE PLANS FOR

FURTHER DEVELOPMENT OF A
GLOBAL CLASSIFICATION AND
PROGNOSTIC SCHEMA FOR MDS

The IWG-PM/Molecular group project is
ongoing with active plans for further
development of a global classification and
prognostic schema for MDS (IPSS-R/
Molecular). This issue was discussed at the
MDS Foundation Symposium at ASH 201 9.2

SF3B1 MUTATED MDS AS
A DISTINCT DISEASE SUBTYPE
PROJECT

A large body of evidence indicates that in
MDS, the SF3BI

associated with ring

mutation is closely
sideroblasts and
ineffective  erythropoiesis ~ and s
characterized by less aggressive clinical
course. The available evidence supports

recognition of SF3BT-mutant MDS as a
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distinct nosologic entity. To further validate
this, Dr Malcovati and colleagues
interrogated the dataset of the IWG-PM.
Based on these findings, the following
diagnostic criteria for the MDS with mutated
SF3B1 was proposed as a distinct MDS
subtype: (i) cytopenia defined by standard
hematologic values; (ii) somatic SF3B1
mutation;  (iii) isolated erythroid or
multilineage dysplasia; (iv) the presence of
any ring sideroblasts; (v) bone marrow blasts

<5% and peripheral blood blasts <1% 3

IWG-PM:
THERAPY-RELATED MDS PROJECT
In the current WHO classification,
therapy-related Myelodysplastic Syndromes
(t-MDS) are placed together with therapy-
related Acute Myeloid Leukemia (t-AML) and
Myeloproliferative Neoplasms (--MPN) into
one subgroup (+-MN) independent of
morphological or prognostic features. Drs.
Nomdedue,
colleagues have assembled a database
including 2087 t-MDS patients from different
international MDS groups to evaluate current

Kuendgen, Tuechler and

classification and prognostic tools. They
analyzed and compared 1245 +MDS
patients to 4593 primary MDS (p-MDS)
IWG-PM
database. These data demonstrated that the
IPSS-R and WPSS-R separated -MDS

patients into differing risk groups effectively

patients represented in the

and indicated that all established prognostic
risk factors for p-MDS maintained relevance
for +-MDS, with cytogenetic features having
enhanced predictive power. Poorer clinical
outcomes occurred in each t-MDS compared
to those from p-MDS subgroups. Despite 1-
MDS being considered as having a uniformly
poor prognosis these data demonstrated
t-MDS
subgroup. Given these data, these findings
suggest the ability and need for classifying t-
MDS as a separate entity and distinct from
the other WHO
neoplasms (-MNs). Application of this

differing outcomes for each

classified t-myeloid
terminology would enable more reasonable
treatment decisions and facilitate the inclusion
of +-MDS patients into clinical studies.



MDS FOUNDATION INTERNATIONAL WORKING GROUP FOR PROGNOSIS IN MDS

REFERENCES International Working Group for the
N Prognosis of Myelodysplastic Syndromes
1. Bernard E, Nannya Y, Hasserjian, et al. . (IWG-PM). Blood 2020, n press.

Implications of TP53 Allelic State for
Genome Stability, Clinical Presentation and 4. Kuendgen A, Tuechler T, Nomdedeu M, et

Outcomes in Myelodysplastic Syndromes. al.  Therapy-related  Myelodysplastic e s
Nature Medicine 2020, in press Syndromes deserve specific diagnostic sub- :
classification and risk-stratification — An

2. Papemmanuil E, Classification and e : .
personalized prognosis in MDS. MDS approach to classification of patients with t-

Foundation Symposium, ASH meeting, MDS. Leukemia 2020, in press.

2019 Orlando, December. 5. Nomdedeu M, Tuechler H, Kuendgen A, et
al. Cytogenetic findings in therapy-related
MDS — relation with primary disease and
therapy. Proc MDS Foundation Symposium,
Copenhagen, May 2019.

3. Malcovati L, Stevenson K, Papaemmanuil E,
Neuberg D, Bejar R, Boultwood J, Bowen
D, Campbell PJ, Ebert BL, Fenaux P,
Haferlach T, Heuser M, Jansen J, Komrokji
RS, Maciejewski JP, Walter MJ, Fontenay
M, Garcia-Manero G, Graubert T, Karsan

A, Meggendorfer M, Pellagatt A, Sallman This global project is being coordinated by

D, Savona MR, Sekeres MA, Steensma D, b d b el fael Bei
Tauro S, Thol F, Vyas P, van de Loosdrecht A, Ben Ebert and Peter Greenberg (co-Chairs), Rafael Bejar
Haase D, Tiichler H, Greenberg PL, Ogawa and Ellie Papaemmanuil, with statistical support by

S, Hellstrom-Lindberg E, Cazzola M. SF3B1-
Mutant myelodysplastic syndrome as a
distinct disease subtype — A Proposal of the

Donna Neuberg, Kristin Stevenson and Heinz Tuechler.

INTERNATIONAL
WORKING GROUP
FOR THE PROGNOSIS
OF MDS (IWG-PM)

The International Working Group for
Prognosis in MDS (IWG-PM) consists of a
group of international investigators aligned
through the MDS Foundation whose focus is

aimed at defining the clinical and biologic ~ To this end, the group has generated programs leading to seminal projects and
features of MDS thus providing the publications characterizing and classifying the disease.

foundation for understanding the nature and Current group investigations include determining the impact of mutational features
potential for progression of this spectrum of ~ that further delineate disease status and potential therapeutic targets providing
disorders. novel treatment approaches for MDS.
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FROM THE MDS FOUNDATION

A MESSAGE FROM
OUR DIRECTORS

Tracey Iraca &
Stephen Nimer, MD

This year marks our 27th year since the MDS Foundation was established
to promote the ongoing exchange of information relating to MDS.

How far we have come!

In these years we have developed a vital network of MDS Centers of Excellence; hosted 15
International Congress meetings to educate healthcare professionals on the latest scientific
developments in MDS; supported young investigators with grants to further research in MDS;
developed and revised the International Prognostic Scoring System to better classify and
treat patients with MDS; and worked diligently to support and educate patients and their
families as they travel through their MDS journey.

The research into MDS, AML, and MPNs has grown, with more professionals dedicated to these
diseases than ever before. We continue to learn more about the biology of these diseases and

to develop the tools needed to understand related diseases, including clonal hematopoiesis.
We continue our efforts to prevent early stages of these diseases from developing into more
serious stages and to have new therapies and more hope for patients and families battling these
diseases. The strength of the MDS Foundation is made possible due to the incredible patients,
caregivers, family members, healthcare providers, researchers, supporters, and partner organizations
we are honored to work with every day. The MDS community is strong and growing stronger
thanks to continued advances in research and treatment.

Thousands worldwide depend on the MDS Foundation for information, education, and
empowerment. Given the dedication and strength of our ever-growing community, we are
proud to continue to lead the way and provide support for this community for years to come.

TRACEY IRACA STEPHEN NIMER, MD
Executive Director Board of Directors, Chairman



During these unprecedented times, while
the MDS Foundation remains closed, we have
remained fully operational remotely from
home. During these difficult days, we want to
assure you that we are active and working
hard to help our MDS patients, their families,
and the entire MDS community.

AS WE ALL STRIVE TOGETHER
TO WEATHER THE COVID-19
OUTBREAK, THE MDSF WILL

CONTINUE TO GIVE YOU THE
LATEST NEWS AND TOOLS
KEEPING YOU CONNECTED.

STAY CONNECTED WITH THE MDS FOUNDATION!

IN THE OFFICE OR AT HOME, WE'RE HERE TO SERVE YOU!

The spread of the coronavirus has created
a very stressful environment for all, and
especially for those living with MDS.

Keeping yourself and others safe during the
pandemic is especially important for those who
already have compromised immune systems.
The Centers for Disease Control and Prevention
(CDC) says the virus is thought to be spread
mainly from person to person between people
who are in close contact with each other.
Respiratory droplets from a person with COVID-
19 can be spread through coughing, sneezing
or talking. When out in public, people are
encouraged to wear face masks or cloth masks.

DO YOU NEED A MASK OR BUFF?

Contact Dee via email at:
dmurray@mds-foundation.org
or call the office at 1-800-637-0839.

i
What Does My Bane Marrow Do?

LIVE with MDS2

easy to understand.

FIND THE TRUSTED RESOURCES YOU NEED...

You or someone you know has been diagnosed with MDS

MDS GLOSSARY

COMMONLY USED
BONE MARROW FAILURE TERMS

Hearing the words Myelodysplastic Syndromes or MDS can
be frightening. The diagnosis of MDS is often unexpected
and filled with both immediate and long-term challenges.
You probably have many questions. Have you accessed
your complete set of tools to prepare, participate, and

Dealing with MDS can be very difficult, but it
helps to have resources that are reliable and

To order your FREE copy of our resources available
in multiple languages, please visit our website:

https:/ / www.mds-foundation.org/material-order-form-4




HISTORY OF MDS &
THE MDS FOUNDATION

TIMELINE OF MDS HISTORY

EARLY

1970’s

Creation of the
Cooperative Leukemia
Diagnostic (CLD)
Working Group by P
the FAB Cooperative
Leukemia Group

)
1976

CLD Working
Group identified
RAEB & CMML -

1982

FAB renamed these disorders
Myelodysplastic Syndromes with
5 subtypes identified.

1991

2" International Symposium
on MDS in Bournemouth, UK

1988

1¢t International
Symposium on
MDS in Innsbruck,
Austria

These two disorders
were subtypes of

Dysmyelopoietic

Syndromes

{ ]

1994
MDS Foundation,
Inc. established

3 International
Symposium on
MDS in Chicago,
IL, USA

1997

Inception of the MDS
Center of Excellence
Program

Development of ®
the International
Prognostic Scoring
System (IPSS)

4% |nternational
Symposium on MDS
in Barcelona, Spain

2001

6" International
Symposium on
MDS in Stockholm,
Sweden

WHO Classification
of MDS

[ ]

5% International
Symposium on

MDS in Prague,
Czech Republic

2003

7 International
Symposium on MDS
in Paris, France

2004

FDA Approval of
Vidaza (azacitidine) -
1% treatment for MDS

Overload

FDA Approval

of Revlimid

(lenalidomide)

(]
2006
FDA Approval of
Dacogen (decitabine)

)
2005

8™ International
Symposium on MDS
in Nagasaki, Japan

FDA Approval of
Exjade for Iron

2008

MDSF International
Nurse Leadership
Board (NLB) is
established

International
Working Group
for the Prognosis
in MDS (IWG-PM)
is established

2007

9t International
Symposium on
MDS in Florence,
Italy

—

2009

10% International
Symposium on
MDS in Patras,
Greece

Inception of

the MDSF Young
Investigator Grant
Program



2012

Identification of gene
mutations in MDS

IPSS-R Risk Assessment
Calculator

20M

11* International
Symposium on MDS
in Edinburgh, UK

Implementation of a
Global Patient Support
Group Program

Refinement of the
International Prognostic
Scoring System (IPSS-R)

2014

2016

WHO Reclassification

MDSF Partnership
with the MDS/ of MDS
MPN International ®
Working Group

®

2013

12t International
Symposium on MDS
in Berlin, Germany

2015

13" International
Symposium on MDS in
Washington, DC, USA

FDA Approval of Jadenu -
oral formulation of Exjade

2018

2017

14t International
Symposium on MDS

in Valencia, Spain

MDSF Medical &
Scientific Advisory Board
is established - Mario
Cazzola, Chair

MDSF Development
Board is established -
Deborah Peirce, Chair

20

1t MDSF Regional
Symposium in Brazil

2020

2019

15% International
Symposium on MDS in
Copenhagen, Denmark

24 MDSF Regional
Symposium in Israel

2021

16" International
Congress on MDS
in Toronto, Canada
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Community Walks to Drive Awareness
& Accelerate Research

JOIN THE
MOVEMENT:2 2021

Join your local Move for MDS community walk,
fundraise and show support to the Myelodysplastic
Syndromes Foundation in our fight against MDS.

Our yeartound events increase awareness of this
rare disease and accelerate critical research.

Dates & Locations

PACIFIC NORTHWEST (Virtual)
Date: June 12, 2021

CALIFORNIA: LA, SD & SF (Virtual)
Date: June 13, 2021

CHICAG O (Virtual)
Date: June 26, 2021

MANHATTAN (In Person)
Target Date: October 2nd or 3rd, 2021
Target Location: Battery Park City

BOSTON (InPerson) | GLOBAL (Virtual)
Target Date: October 24, 2021 (In honor of MDS World Awareness Day)
Target Location: Boston Common

For more information visit MoveForMDS.com

21



MDS RESOURCES

HIGHLIGHTS OF LATEST
LITERATURE IN MDS

SUNEEL D. MUNDLE, PHD
RHEA MUNDLE

Listed below are citations of some new

publications relevant to MDS (pathogenesis,

clinical characterization, management, etc.).

To access the complete articles log on to

www.pubmed.gov.

EPIDEMIOLOGY, DIAGNOSIS
AND PROGNOSIS:

1.

Nitecki R, et al. Incidence of
myelodysplastic syndrome and acute
myeloid leukemia in patients receiving
poly-ADP ribose polymerase inhibitors
for the treatment of solid tumors: A meta-
analysis of randomized trials. Gynecol
Oncol, 2021; Mar 15 [Online ahead
of print] (https://doi.org/10.1016/j.
ygyn0.2021.03.011)

Fourteen randomized trials with a total of
5739 patients with solid tumors were the
subject of this pooled incidence rate ratio
(IRR) analysis for MDS/AML cases post
PARP-inhibitor treatment. Generally, the
risk of MDS/AML post PARP-inhibitor
therapy was not elevated as compared to
(IRR=1.32).
However, when assessed in studies with

control arm treatments
front-line treatment only, the risk was
clearly evident (IRR=5.43). Also, the risk
of MDS/AML was not observed in studies
including patients with BRCA mutations
only (IRR=0.83), while studies including
broader patients did show the risk
(IRR=2.43).

. Rozema J, et al. Comorbidities and

malignancies negatively affect survival in
myelodysplastic syndromes: a population
based study. Blood Adv, 2021;5(5):
1344-1351. (https://doi.org/10.1182/
bloodadvances.2020003381)

A population based study using the Dutch
province HemoBase registry of 291 MDS
patients diagnosed between 2005 and
2017 with a f/u till 2019 showed that,

the overall survival (OS) was better for

patients with Charlson Comorbidity Index
(CCl) <4, age <65 yrs, female sex and
low-risk disease. Therapy related and
secondary MDS were associated with
worse OS as compared to de novo MDS
(HR=1.51, p=0.04). Patients in remission
at the time of MDS diagnosis, after
therapy for prior malignancy, showed
comparable OS to de novo MDS (25.5
mo vs 28.3 mo).

3. Jiang Y, et al. Asian population is more

prone to develop high-risk myelodys-
plastic syndrome, concordantly with their
propensity to exhibit high-risk cytogenetic
aberrations. Cancers, 2021;13(3):481.
(https://doi.org/10.3390/cancers130
30481)

The study systematically examined the
differences between western versus Asian
MDS patients over last 20 years with
respect to epidemiological, clinical,
biological and genetic characteristics.
Asian cases tended to be lower in
incidence, almost 10 years younger at the
disease onset, and diagnosed with int- to
high-risk MDS (vs higher proportion of
low risk MDS diagnoses in western
population). Also, while the common
genetic anomalies
patients were del(5q), mutations in TET2,
SF3B1, SESF2 and IDH1/2 , in Asian
patients frisomy 8, del(20q), U2AF1 and
ETV6 mutations were more common.

among western

Despite these differences, within each

22

individual prognostic category, the OS
was comparable between western and
Asian patients.

TREATMENT:
RBC Transfusion and Growth Factors:

1.

Boyko O, et al. Erythropoietin as an
prognostic
myelodysplastic syndromes. Exp Oncol,
2021;43(1):41-45. (https://doi.org/
10.32471/exp-oncology.2312-
8852.vol-43-no-1.15914)

Elevated serum EPO levels were observed

independent factor in

in MDS patients as compared to healthy
individuals  (p<0.07).

difference in sEPO between low versus

However, the

high-risk patients was not significant.
sEPO levels correlated negatively with Hb
levels and bone marrow blast counts in
high risk patients. Also, an inverse
correlation was seen between sEPO and
sTNF in low-risk patients.

IMiDs:

1.

List A, et al. Lenalidomide-epoetin alfa
versus lenalidomide monotherapy in
myelodysplastic syndromes refractory to
recombinant erythropoietin. J Clin Oncol,
2021;39(9):1001-1009. (https:/ /doi.org/
10.1200/jc0.20.01691)

A total of 195 non-del(5q) low risk
patients with low probability of response
to erythropoietin therapy (based on sEPO
and/or

treatment), were randomized to receive a

levels prior  erythropoietin



LITERATURE HIGHLIGHTS

combination of LEN+EPO alfa (n=99) or
LEN alone (n=94). After 4 cycles, Major
erythroid response (MER) was higher with
the combination (28.3%, p=0.004) vs
LEN alone (11.5%). At 16 wks too, the
MER and overall erythroid response were
higher with combination (38.9%,/46.5%
respectively] vs LEN monotherapy
(15.5%/32.3% respectively). Lastly, the
MER observed with the combination was
durable  versus LEN
monotherapy (23.8 mo vs 13 mo).

also  more

Hematopoietic Stem Cell Transplant:

1.

Scott BL, et al. Myeloablative versus
reduced-intensity  conditioning  for
hematopoietic cell transplantation in acute
myelogenous leukemia and myelodys-
plastic syndromes-long-term follow-up of
the BMT CTN 0901 clinical trial.
Transplant Cell Ther, 2021;Feb 26
[Online ahead of print] (https://doi.org/
10.1016/j.itct.2021.02.031 )
AML/MDS patients (18-65 yr age) with
<5% marrow myeloblasts were random-
ized between myeloablative conditioning
(MAC, n=135) and reduced-intensity
conditioning (RIC, n=137) prior to
receiving hematopoietic cell transplant
(HCT) from HLA-matched donor. Median
f/u was 51mo. At four years, treatment
related mortality was higher in MAC
(approx. 25%) compared to RIC (approx.
10%, p<0.001). On the other hand,
relapse rate was significantly higher in
RIC vs MAC (HR-4.06, p<0.001). At 3
years, the post-relapse survival rate was
comparable between MAC and RIC
(approx. 25%). The OS upon long term
f/u though, was superior with MAC versus
RIC (HR-1.54, p=0.03).

Hypomethylating Agents:

1.

Wan Z, and Han B. High-dose regimens
of hypomethylating agents promote trans-
fusion independence in IPSS lower-risk
myelodysplastic syndromes: a meta-analysis
of prospective studies. Ageing, 2021;
Mar 26 [Online ahead of print] (https://
doi.org/10.18632/aging.202767)

A literature meta-analysis of prospective
studies published between Jan 1990 and
Jul 2020 compared different dosing
regimens of two hypomethylating agents,
azacytidine and decitabine in lower-risk
MDS. No differences were noted
between regimens of individual agents or
between two agents with respect to
response rates and OS. Safety profile too
did not have significant differences
besides decitabine (20 mg/m?/day x
3 days) showing higher rates of Grade
3/4 anemia and lower rates of
diarrhea/constipation. The transfusion
independence rate was higher with AZA
(75 mg/m2/day x 7 day; p<0.025).

. Garcia-Manero G, et al. Phase Il

randomized, placebo-controlled trial of
CC-486 (oral azacitidine) in patients with
lower-risk myelodysplastic syndromes. J
Clin Oncol, 2021; Mar 25 [Online ahead
of print] (https://doi.org/10.1200/
ic0.20.02619)

Lower risk MDS patients were random-
ized to receive CC-486 300 mg/day for
21 days in a 28 day cycle (n=216) or
placebo. The RBC transfusion-indepen-
dence (Tl) rate, and median duration of
Tl were higher in CC-486 treated patients
(31%, and approx. 11 mo) versus the
placebo group (11%, p=0.0002, approx.
5 mo). The rate of patients with >1.5 mg
increase in HB and the rate of platelet
improvement were higher in CC-486
treated patients (23.4% vs 4.6% and
24.3% vs 6.5%). Furthermore, although
overall death rate was similar in the two
arms, the number of deaths in the first 56
days were higher in the freatment arm
primarily due fo infections in patients with
notable pretreatment neutropenia (n=16)
vs placebo (n=6).

. Clavio M, et al. Overall survival of

myelodysplastic syndrome patients affer
azacitidine discontinuation and applica-
bility of the North American MDS
Consortium Scoring System in clinical
practice. Cancer, 2021; Mar 19 [Online

23

ahead of print] (https://doi.org/
10.1002/cncr.33472)

This ltalian registry study of 402
consecutively enrolled MDS patients
showed that while 80% patients
discontinued due to primary or adaptive
resistance, 20% were responsive to AZA
at treatment discontinuation. Among the
latter, those who subsequently received
hematopoietic stem cell transplant, had
significantly improved survival. Further-
more, when assessed with North
American  MDS  Consortium  scoring
system (n=278), the low-risk patients
showed better survival vs high-risk
patients (p<0.001) regardless of whether
they received best supportive care (5 mo
vs 2 mo respectively) or active treatment
including transplant (16 mo vs 8 mo).

. Feld J et al. Safety and Efficacy: Clinical

experience of venetoclax in combination
with hypomethylating agents in both
newly diagnosed and relapsed/refrac-
tory advanced myeloid malignancies.
Hemasphere, 2021;5(4):e549 (https://
doi.org/10.1097/hs9.0000000
000000549)

This retrospective analysis of a total of 72
patients (AML, n=65 and MDS, n=7),
treated with a combination of venetoclax
and hypomethylating agent showed
CR/CRiin 53.8% newly diagnosed AML,
and in 38.5% relapsed/recurrent AML.
The responders to combination were
enriched for TET2, IDHIT and IDH2
mutations, while non-responders showed
enrichment for FLT3 and RAS mutations.
Approx. 59% patients developed
infections, and approx. 47% had
neutropenic fever.

. Garcia JS, et al. A systematic review of

higher-risk myelodysplastic syndromes
clinical trials to determine the benchmark
of azacitidine and explore alternative
endpoints for overall survival. Leuk Res,
2021; Mar 2 [Online ahead of print]
(https://doi.org/10.1016/j.leukres.20
21.106555)



LITERATURE HIGHLIGHTS

This study level systematic review of
literature included 237 clinical studies to
assess outcomes with azacitidine in
higher-risk MDS. The pooled marrow CR
was 9%, overall CR-17%, and median
overall survival of 18.6 mo. While the
CR rate showed a weak correlation with
median OS (Pearson’s r=0.315), it
correlated strongly with median progression
free survival (r=0.88) across studies.

Novel Therapies:

1.

Sallman DA, et al. Eprenetapopt (APR-
246) and azacitidine in TP53-mutant
myelodysplastic syndromes. J Clin Oncol,
2021; Jan 15 [Online ahead of print]
(https://doi.org/10.1200/c0.20.02341)

This phase Ib/Il study assessed a small
molecule APR-246 which restores wild-
type p53 function. This novel compound
was used in combination with azacitidine
in 55 patients with at least one TP53
mutation (40 MDS, 11 AML, 4 MDS/
MPN). The response among all
patients/MDS/AML patients included,
ORR-71%/73%/64%, CR-44%/50%/
36% respectively. The responding patients
showed lowered p53 expression with
38% achieving molecular remission and
OS of 14.6 mo compared to 7.5 mo in
non-responding patients (p=0.0005).
Common adverse events for the combi-
nation were febrile neutropenia (33%),
leukopenia (29%) and neutropenia (29%).

PATHOBIOLOGY:

1.

Fang H, et al. Myelodysplastic syndrome
with 1(6;9)(p22:934.1),/DEK-NUP214
better classified as acute myeloid
leukemia? A multicenter study of 107
cases. Mod Pathol, 2021; Feb 8 [Online
ahead of print] (https://doi.org/
10.1038/541379-021-00741-w)

Contrary to the prior suggestion in
literature to regard MDS with 1(6;9)
(p22;q34.1)/DEK-NUP214 as AML,
when this study compared clinico-
pathological features of 107 cases (33
MDS and 74 AML) with this genetic
anomaly, the MDS cases tended to be

older, had significantly lower WBC, lower
blast count in blood and marrow, higher
platelet count and a lower frequency of
FLT3-ITD mutation. Multivariate analyses
showed that initial diagnosis of MDS vs
AML and allogeneic hematopoietic stem
cell transplant were prognostic for overall
(p=0.008 and p<0.0001
respectively) underscoring the distinct
nature of MDS cases vs AML.

survival

. Riabov V, et al. High erythroferrone

expression in CD7 1+ erythroid progenitors
predicts superior survival in myelo-
dysplastic syndromes. Br J Haematol,
2021;192(5):879-891. (https://
doi.org/10.1111/bjh.17314)

Both Erythroferrone (ERFE) and growth/
differentiation factor 15 (GDF15), the
regulators of iron homeostasis in erythroid
progenitors, were studied in 111 MDS
patients. Both showed prognostic value
independent of the IPSS-R risk category.
ERFE overexpression in low-/int-1
patients predicted superior OS. Also,
although EREF expression was increased
in patients with SF3B1 mutations, it
predicted OS regardless of SF3B1 mutant
or wild type status.

REVIEWS, PERSPECTIVES
& GUIDELINES:

The following arficles provide significant review

of literature and/or innovative perspective on
the state-of-the-artin MDS or discuss therapeutic

management guidelines and identify need for

additional prospective studies.

1.

Kipp D and Wei AH. The path to approval
for oral hypomethylating agents in acute
myeloid leukemia and myelodysplastic
syndromes. Future Oncol, 2021; Mar 26
[Online ahead of print]. (https://
doi.org/10.2217 /fon-2020-1318)

JP and Zeidan AM.
Management of patients with higher-risk

Bewersdorf

myelodysplastic syndromes after failure of
hypomethylating agents: what is on the
horizon? Best Pract Res Clin Haematol,
2021;34(1):101245. (https://doi.org/
10.1016/j.beha.2021.101245)
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3.

Hasserjian RP. Controversies in the recent
(2016) World Health Organization
clarification of acute myeloid leukemia.
Best Pract Res Clin Haematol, 2021;
34(1):101249. (https://doi.org/
10.1016/j.beha.2021.101249)
Kantarjian HM, et al. Acute myeloid
leukemia: Treatment and research outlook
for 2021 and the MD Anderson
approach. Cancer, 2021; Mar 18 [Online
ahead of print] (https://doi.org/
10.1002/cncr.33477)

. Schwotzer N, et al. Spectrum of kidney

involvement in patients with myelodys-
plastic syndromes. Kidney Int Rep, 2021;
6(3):746-754. (https://doi.org/
10.1016/ j.ekir.2020.12.030)

Kubasch AS, Fenaux P and Platzbecker U.
Development of luspatercept to treat
ineffective erythropoiesis. Blood Adyv,
2021;5(5):1565-1575.(https://doi.org/
10.1182/bloodadvances.2020002177)
Feld J, Silverman L and Navada SC.
Forsaken pharmaceutical: Glasdegib in
acute myeloid leukemia and myeloid
diseases. Clin Lymphoma Myeloma Leuk,
2021;21(4):e415-e422. (https://
doi.org/10.1016/j.clml.2020.12.007)

A special thanks to Suneel
and Rhea Mundle for their
great efforts in monitoring
these important MDS
peer-review publications.
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MDS CENTERS OF EXCELLENCE

Our MDS Centers of Excellence are institutions that meet the highest standards for diagnosis, treatment and patient care. These

)" MDS FOUNDATION

CENTER OF &

FYvArFI I Fnr =
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centers help patients seeking first or second opinions and/or additional treatment options from experts in MDS. We currently
have 77 Centers in the United States and 120 Centers in countries around the world. Our MDS Centers can be viewed here:

https://www.mds-foundation.org/mds-centers-of-excellence

BENEFITS OF MEMBERSHIP:

MDSF CoEs form the referral base for the patients who contact the Foundation daily.

MDSF Professional Members are also listed, by name, on our website and in our printed newsletters.
B The work of your institution can be shared with our patient and professional contacts via our website and/or our social media channels. We can spread the word

of your clinical frials, research projects, etc.

MDSF CoEs have full access to MDSF educational resources for distribution to your patients.

MDSF CoEs are proudly recognized on the Foundation website, within our printed newsletters, and through our various social media platforms.
MDSF CoEs are offered reduced registration rates at our Int'l Symposia and discounted subscription rates to Leukemia Research.

In addition, along with your $500 CoE renewal payment, your annual MDSF Professional Membership dues are waived.

Would you like your treatment center to become part of the referral system

for MDS patients and be designated as a Center of Excellence?

To be recognized as a Center of Excellence, an institution must have the following:

B An established university
(or equivalent) program

B Recognized morphologic expertise in MDS

Please contact the Foundation for further information and an application form for your center. The following centers have qualified as MDS Centers of Excellence:

B Available cytogenetics and/or molecular genetics
B Ongoing research, including Institutional Review Board-

approved clinical trials

®  Documentation of peer-reviewed
publications in the field

UNITED STATES

ALABAMA

University of Alabama at Birmingham
Birmingham Comprehensive Cancer Center
Birmingham, Alabama

Kimo Bachiashvili, MD

ARIZONA

Mayo Clinic Hospital
Phoenix, Arizona

Cecilia Arana Yi, MD/James Slack, MD

The University of Arizona Cancer Center
Tucson, Arizona
Ravi Krishnadasan, MD, FACP

CALIFORNIA
Cedars-Sinai Medical Center
UCLA School of Medicine

Los Angeles, California

H. Phillip Koeffler, MD

City of Hope National Medical Center
Duarte, California

Stephen J. Forman, MD

Moores Cancer Center—-UC San Diego Health
San Diego, California
Rafael Bejar, MD, PhD

Stanford University Medical Center
Stanford, California
Peter L. Greenberg, MD

UCLA Health Hematologic Malignancies
and Stem Cell Transplant Program
Los Angeles, California

Gary J. Schiller, MD

University of Southern California
Keck School of Medicine
Los Angeles, California

Casey L. O’Connell, MD
COLORADO

University of Colorado School of Medicine
University of Colorado Cancer Center
Avurora, Colorado

Daniel Aaron Pollyea, MD, MS
CONNECTICUT

Yale Cancer Center/ Smilow Cancer Hospital
Yale University School of Medicine
New Haven, Connecticut

Amer Zeidan, MD
FLORIDA

Blood and Marrow Transplant Center
Orlando, Florida
Shahram Mori, MD, PhD

Mayo Clinic
Jacksonville, Florida
James M. Foran, MD

Moffitt Cancer Center
Tampa, Florida
Rami Komrokji, MD

Sylvester Comprehensive Cancer Center
University of Miami, Miller School of Medicine
Miami, Florida

Stephen D. Nimer, MD

Mikkael Sekeres, MD, MS
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University of Florida Shands Hospital
Gainesville, Florida

Christopher R. Cogle, MD

GEORGIA

Emory Winship Cancer Institute
Emory University School of Medicine
Atlanta, Georgia

Amelia Langston, MD
Nikolaos Papadantonakis, MD, PhD, MSc

The Blood and Marrow Transplant
Program at Northside Hospital
Atlanta, Georgia

Asad Bashey, MD

ILLINOIS

Loyola University Chicago
Cardinal Bernardin Cancer Center
Maywood, lllinois

Scott E. Smith, MD, PhD

Robert H. Lurie Comprehensive

Cancer Center of Northwestern University
Feinberg School of Medicine

Chicago, lllinois

Olga Frankfurt, MD

Rush University Medical Center

Chicago, lllinois

Jamile Shammo, MD

University of Chicago Medical Center

Chicago, lllinois
Richard A. Larson, MD



INDIANA

Indiana University Simon Cancer Center
Indianapolis, Indiana

Larry Cripe, MD/Hamid Sayar, MD, MS

IOWA

The University of lowa Hospitals
and Clinics, Holden Cancer Center
lowa City, lowa

Grerk Sutamtewagul, MD

KANSAS

The University of Kansas Cancer Center
Westwood, Kansas

Barry Skikne, MD

MARYLAND

Johns Hopkins University School of Medicine
Baltimore, Maryland

Amy Elizabeth DeZern, MD

University of Maryland
Greenebaum Cancer Center
Baltimore, Maryland

Maria R. Baer, MD

MASSACHUSETTS
Dana-Farber/Boston Children’s Cancer
and Blood Disorders Center

Boston, Massachusetts

Akiko Shimamura, MD, PhD

Dana-Farber Cancer Institute
Boston, Massachusetts
Richard M. Stone, MD
Benjamin Ebert, MD, PhD

Massachusetts General Hospital
Cancer Center
Boston, Massachusetts

Timothy Graubert, MD

Tufts University School of Medicine
Tufts Medical Center

Boston, Massachusetts

Kellie Sprague, MD

MICHIGAN

Barbara Ann Karmanos Cancer Institute
Wayne State University

Detroit, Michigan

Charles A. Schiffer, MD

William Beaumont Hospital Cancer Center
Royal Oak, Michigan

Ishmael Jaiyesimi, DO

MINNESOTA
Mayo Clinic
Rochester, Minnesota
Mark R. Litzow, MD

University of Minnesota

Medical Center, Fairview University
of Minnesota Medical School
Minneapolis, Minnesota

Erica D. Warlick, MD

MISSOURI

Washington University School of Medicine
Siteman Cancer Center
St. Louis, Missouri

John F. DiPersio, MD, PhD

NEBRASKA

University of Nebraska Medical Center
Omaha, Nebraska
Lori Maness, MD

NEW HAMPSHIRE
Dartmouth-Hitchcock Medical Center
and Norris Cotton Cancer Center
Lebanon, New Hampshire

Kenneth R. Meehan, MD
NEW JERSEY

John Theurer Cancer Center at
Hackensack University Medical Center
Hackensack, New Jersey

James McCloskey, MD

Rutgers Cancer Institute of New Jersey
Rutgers University Hematologic Malignancies
and Stem Cell Transplant

New Brunswick, New Jersey

Dale G. Schaar, MD, PhD
NEW MEXICO

University of New Mexico
Comprehensive Cancer Center
Albuquerque, New Mexico
Leslie Andritsos, MD

NEW YORK

Albert Einstein Cancer Center/Albert Einstein
College of Medicine of Yeshiva University
Bronx, New York

Amit Verma, MD

Columbia University Medical Center

New York, New York

Azra Raza, MD

Memorial Sloan-Kettering Cancer Center
New York, New York

Aaron D. Goldberg, MD, PhD/Eytan M. Stein, MD/

Martin S. Tallman, MD

Northwell Health Cancer Institute

at Monter Cancer Center

Lake Success, New York

Steven L. Allen, MD

Laura & Isaac Perlmutter Cancer Center
at NYU Langone Health

New York, New York

Maher Abdul Hay, MD

Icahn School of Medicine at Mount Sinai
New York, New York

Lewis R. Silverman, MD

New York Medical College/ Westchester
Medical Center, Zalmen A. Arlin Cancer Center
Valhalla, New York

Karen Seiter, MD

Roswell Park Cancer Center
Buffalo, New York
Elizabeth Griffiths, MD/James E. Thompson, MD
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University of Rochester Medical Center
Rochester, New York
Jane L. Liesveld, MD

Weill Medical College of Cornell University
New York Presbyterian Hospital

New York, New York

Gail J. Roboz, MD

NORTH CAROLINA

Atrium Health Levine Cancer Center
Charlotte, North Carolina

Srinivasa R. Sanikommu, MD, FACP
Michael Grunwald, MD

Duke University Medical Center
Durham, North Carolina
Carlos M. deCastro, MD

The North Carolina Cancer Hospital
University of North Carolina Lineberger
Comprehensive Cancer Center

Chapel Hill, North Carolina

Matthew Foster, MD/Brandi Reeves, MD

Wake Forest University School of Medicine
Comprehensive Cancer Center
Winston-Salem, North Carolina

Bayard L. Powell, MD

OHIO

Cleveland Clinic Foundation
Taussig Cancer Center
Cleveland, Ohio

Jaroslaw Maciejewski, MD, PhD

Hoxworth Blood Center, George L. Strike
Bone Marrow Transplant Program
University of Cincinnati — UC Health
Cincinnati, Ohio

Emily Curran, MD

The Ohio State Comprehensive

Cancer Center, James Cancer Hospital

and Solove Research Institute

Columbus, Ohio

James S. Blachly, MD/Alison R. Walker, MD

PENNSYLVANIA

Allegheny Health Network Cancer Institute
Western Pennsylvania Hospital

Pittsburgh, Pennsylvania

Salman Fazal, MD

Fox Chase-Temple University Hospital
Bone Marrow Transplant Program
Philadelphia, Pennsylvania

Henry Fung, MD, FACP, FRCPE

Rashmi Khanal, MD, Michael Styler, MD
Asya Varshavsky-Yanovsky, MD, PhD

UPMC Cancer Center
Pittsburgh, Pennsylvania
Anastasios Raptis, MD/James M. Rossetti, DO

University of Pennsylvania Cancer Center
Philadelphia, Pennsylvania
Keith W. Pratz, MD



Sidney Kimmel Cancer Center at
Thomas Jefferson University Hospital
Philadelphia, Pennsylvania

Lindsay Wilde, MD

TENNESSEE
Vanderbilt University Medical Center
Nashville, Tennessee

Sanjay Mohan, MD/Michael R. Savona, MD
TEXAS

Texas Oncology — San Antonio
San Antonio, Texas
Roger M. Lyons, MD, FACP

Texas Oncology, Midtown
Austin, Texas
Richard Helmer, Ill, MD

University of Texas, MD Anderson Cancer Center
Houston, Texas

Guillermo Garcia-Manero, MD

Hagop Kantarjian, MD

University of Texas, Southwestern Medical Center
Dallas, Texas

Robert H. Collins, Jr, MD, FACP/Yazan Madanat, MD
UTAH

University of Utah Huntsman Cancer Institute
Salt Lake City, Utah
Paul J. Shami, MD

VIRGINIA

University of Virginia
Charlottesville, Virginia
Michael Keng, MD

WASHINGTON

Fred Hutchinson Cancer Research Center
University of Washington

Seattle Cancer Care Alliance

Seattle, Washington

Joachim Deeg, MD/Elihu Estey, MD

WASHINGTON, DC

Georgetown University Hospital
Lombardi Comprehensive Cancer Center
Washington, D.C.

Catherine Broome, MD

George Washington University, VA Medical Center
Washington, D.C.
Anita Aggarwal, DO

WISCONSIN

American Family Children’s Hospital
University of Wisconsin Health
Madison, Wisconsin

Inga Hofmann, MD

Medical College of Wisconsin
Bone Marrow Transplant Program
Milwaukee, Wisconsin
Parameswaran Hari, MD

University of Wisconsin, Madison Medical School
Madison, Wisconsin

Mark B. Juckett, MD

OUTSIDE THE UNITED STATES

ARGENTINA

Sanatorio Sagrado del Corazén
Buenos Aires, Argentina
Marcelo lastrebner, MD

ARMENIA

Muratsan University Hospital

Complex of Yerevan State Medical University
Yerevan, Armenia

Gevorg Tamamyan, MD

AUSTRALIA

Cabrini Haematology & Oncology Centre
Melbourne, Australia
Melita Kenealy, MD

Monash Health Monash University
Clayton, Victoria, Australia
Jake Shortt, BMedSc, MBChB FRACP FRCPA PhD

Peter MacCallum Cancer Institute
University of Melbourne

East Melbourne, Australia

John F. Seymour, MD

Royal Hobart Hospital
Tasmania, Australia
Rosemary Harrup, MD

The Royal Melbourne Hospital
Parkville, Victoria, Australia
David Ritchie, MD

AUSTRIA

Hanusch Hospital

Medical University of Vienna
Vienna, Austria

Michael Pfeilstécker, MD

Medical University of Vienna
Vienna, Austria
Peter Valent, MD

University Hospital of Innsbruck
Innsbruck, Austria

Reinhard Stauder, MD

BELGIUM

AZ Sint-Jan AV
Brugge, Belgium
Dominik Selleslag, MD

University Hospital Leuven
Leuven, Belgium

Marielle Beckers, MD, PhD
Michel Delforge, MD, PhD

BRAZIL

AC Camargo Hospital-Cancer Center
Séo Paulo, Brazil

Luiz Fernando Lopes, MD, PhD

Hospital das clinicas da Faculdade de Medicina da
Universidade de S&o Paulo

Séo Paulo, Brazil

Elvira D. Rodrigues Pereira Velloso, MD, PhD
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Universidade Federal de Ceard
Ceard, Brazil

Silvia Maria M. Magalhdes, MD, PhD

Universidade Federal de Sdo Paulo
Séo Paulo, Brazil
Maria de Lourdes Chauffaille, MD, PhD

CANADA

Princess Margaret Hospital
Toronto, Ontario, Canada
Karen Yee, MD

Odette Cancer Centre
Sunnybrook Health Sciences Center
Toronto, Ontario, Canada

Rena Buckstein, MD, FRCPC/Richard A. Wells, MD

St. Paul’s Hospital
Vancouver, British Columbia, Canada
Heather Leitch, MD, PhD

University of Toronto Hospital for Sick Children
Toronto, Ontario, Canada
Yigal Dror, MD

CHINA

Guangdong General Hospital &
Guangdong Academy of Medical Sciences
Guangzhou, China

Xin Du, MD, PhD

Institute of Hematology

and Blood Diseases Hospital

Chinese Academy of Medical Sciences
Tianijin, China

Zhijian Xiao, MD

The First Affiliated Hospital of Soochow University,
Jiangsu Institute of Hematology

Jiangsu Province, China

Suning Chen, MD, PhD

The First Affiliated Hospital
of Zhejiang University
Zhejiang Province, China
Hongyan Tong, MD, PhD

The Sixth Hospital Affliated to
Shanghai Jiaotong University
Shanghai, China
Xiao Li, MD, PhD

CROATIA

Clinical Hospital Merkur
Zagreb, Croatia
Inga Mandac Ragulj, MD

CZECH REPUBLIC

Institute of Hematology & Blood Transfusion
Prague, Czech Republic
Jaroslav Cermék, MD, PhD

DENMARK

Odense University Hospital

The University of Southern Denmark

Odense, Denmark

Klas Raaschou-Jensen, MD/Claus Marcher, MD



Rigshospitalet National University Hospital
Copenhagen, Denmark

Kirsten Granbaek, MD/Lars Kjeldsen, MD, PhD

FRANCE

Centre Henri Becquerel

Rouen University School of Medicine
Rouen, France

Aspasia Stamatoullas, MD

Centre Hospitalier Universitaire (CHU)
de Angers Service des Maladies du Sang
Angers, France

Norbert Ifrah, MD

Centre Hospitalier Universitaire
(CHU) de Grenoble

Grenoble, France

Jean-Yves Cahn, MD

Centre Hospitalier Universitaire
(CHU) de Limoges Hépital Dupuytren
Limoges, France

Dominique Bordessoule, MD

Centre Hospitalier Universitaire
(CHU) de Nancy

Nancy, France

Agnés Guerci-Bresler, MD, PhD

Centre Hospitalier Universitaire
(CHU) de Tours — Bretonneau
Tours, France

Emmanuel Gyan, MD, PhD

Hépital Avicenne/ University Paris XIII
Bobigny, France
Charikleia Kelaidi, MD

Hépital Cochin/ University Paris V
Paris, France
Francois Dreyfus, MD

Hépital Saint Louis/ University Paris VII
Paris, France

Pierre Fenaux, MD, PhD

Christine Chomienne, MD, PhD

Hépital Saint-Vincent de Paul (Lille)

Lille, France
Christian Rose, MD

Institut Paoli-Calmettes
Marseille, France
Norbert Vey, MD

Service des Maladies du Sang
Hapital Claude Huriez

Lille, France

Bruno Quesnel, MD

GERMANY
Georg-August-Universitat Géttingen
Géttingen, Germany

Detlef Haase, MD, PhD

Hannover Medical School
Medizinische Hochschule Hannover
Hannover, Germany

Arnold Ganser, MD

Heinrich-Heine Universitédt Diisseldorf
University Hospital

Dissseldorf, Germany

Ulrich Germing, MD

Johannes Gutenberg University
Medical Center Mainz

Mainz, Germany

Markus Radsak, MD, PhD

Johann Wolfgang Goethe Universitét
Frankfurt Main, Germany
Gesine Bug, MD

Klinikum Rechts der Isar

Technical University of Munich
Munich, Germany

Katharina Gétze, MD

MLL Miinchner Leukdmielabor
Munich, Germany

Torsten Haferlach, MD/Wolfgang Kern, MD
Rems-Murr-Klinik Winnenden
Winnenden, Germany

Prof. Dr. med Markus Schaich, MD
St. Johannes Hospital
Heinrich-Heine Universitdt
Duisburg, Germany

Carlo Aul, MD,PhD/Aristotle Giagounidis, MD,PhD

University of Heidelberg Medical Center
St. Lukas Klinik Solingen

Solingen, Germany

Ulrich Mahlknecht, MD, PhD

Albert-Ludwigs-Universitét Freiburg
Freiburg, Germany
Michael Libbert, MD, PhD

Universitat Hamburg
Hamburg, Germany
Nicolaus Kréger, MD, PhD

Universitdtsklinikum Carl Gustav Carus
Dresden, Germany
Katja Sockel, MD

University Children’s Hospital
Freiburg, Germany
Charlotte Niemeyer, MD

University of Cologne
Cologne, Germany
Karl-Anton Kreuzer, MD

University Hospital Leipzig
Leipzig, Germany

Uwe Platzbecker, MD
University Hospital Mannheim

Mannheim, Germany

Wolf-Karsten Hofmann, MD

GREECE

Patras University Hospital

Patras, Greece

Argiris Symeonidis, MD

University of Athens Laikon Hospital

Athens, Greece
Nora Viniou, MD
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University General Hospital Attikon
Athens, Greece

Vassiliki Pappa, MD
HUNGARY

Semmelweis University School of Medicine
Budapest, Hungary
Judit Vérkonyi, MD, PhD

INDIA
Tata Medical Centre
Kolkata, India

Col (Dr.) Deepak Kumar Mishra, MD

Tata Memorial Hospital
Mumbai, India
Manju Sengar, MD

IRELAND

Adelaide and Meath Hospital
Dublin, Ireland

Helen Enright, MD

ISRAEL

Tel-Aviv Sourasky Medical Center
Tel-Aviv, Israel
Moshe Mittelman, MD

Chaim Sheba Medical Center
Tel Hashomer, Israel

Drorit Grizim Merkel, MD

ITALY
Cancer Center — IRCCS Humanitas
Research Hospital

Milan, ltaly
Matteo G. Della Porta, MD

Centro di Riferimento
Oncologico di Basilicata (CROB)
Rionero in Vulture (PZ), ltaly
Pellegrino Musto, MD

Istituto di Ematologia

Universita’ Cattolica Sacro Cuore
Rome, ltaly

Giuseppe Leone, MD

Policlinico Tor Vergata
Rome, Italy

Sergio Amadori, MD/Maria Teresa Voso, MD

S. Eugenio Hospital Tor Vergata University
Rome, ltaly
Paolo de Fabritiis, MD/Pasquale Niscola, MD

University of Florence Azienda OSP Careggi
Florence, Italy
Valeria Santini, MD

University of Pavia School of Medicine Fondazione

IRCCS Policlinico San Matteo
Pavig, ltaly
Mario Cazzola, MD

JAPAN

Kyoto University Hospital
Kyoto, Japan

Akifumi Takaori, MD



Metropolitan Research and Treatment Center for

Blood Disorders (MRTC Japan)
Tokyo, Japan
Kiyoyuki Ogata, MD, FACP

Nagasaki University Hospital School of Medicine,

Atomic Bomb Disease Institute
Nagasaki City, Japan
Yasushi Miyazaki, MD

Saitama Medical University
International Medical Center
Hidaka, Saitama, Japan
Tomoya Maeda, MD, PhD

Tokyo Medical College
Tokyo, Japan
Kazuma Ohyashiki, MD, PhD

MEXICO

Instituto Nacional de Ciencias Medicas

y Nutricién Salvador Zubiran
American-British-Cowdray Cancer Center
Mexico City, Mexico

Alvaro Aguayo, MD

THE NETHERLANDS
Radboud University
Nijmegen Medical Center
Nijmegen, The Netherlands
Saskia M.C. Langemeijer, MD

Vrije Universiteit Medical Center
Amsterdam, The Netherlands
Arjan A. van de Loosdrecht, MD, PhD

POLAND

Jagiellonian University Collegium Medicum
Krakéw, Poland

Aleksander Skotnicki, MD, PhD

Medical University of Warsaw
Warsaw, Poland
Krzysztof Madry, MD

PORTUGAL

Hospital de Santa Maria
Lisbon, Portugal
Joao F. Lacerda, MD

SAUDI ARABIA

King Faisal Specialist Hospital & Research Centre
Riyadh, Saudi Arabia

Amr Hanbali, MD

King Khaled University Hospital
King Saud University

Riyadh, Saudi Arabia

Ak Almomen, MD

SINGAPORE
Singapore General Hospital
Aloysius Ho, MD

SOUTH AFRICA

University of Cape Town
Groote Schuur Hospital
Cape Town, South Africa
Nicolas Novitzky, MD, PhD

SOUTH KOREA

Catholic Blood and Marrow
Transplantation Center

The Catholic University of Korea

Seoul, Korea
Yoo-Jin Kim, MD

Seoul National University Hospital
Seoul National University

College of Medicine

Seoul, Korea

Dong Soon Lee, MD, PhD

Yonsei Cancer Centre, Severance Hospital
Yonsei University College of Medicine
Seoul, Korea

June-Won Cheong, MD, PhD

SPAIN

Hospital Universitario de Salamanca
Salamanca, Spain
Maria Diez-Campelo, MD, PhD

Hospital Universitario La Fe
Valencia, Spain

Guillermo F. Sanz, MD, PhD

Vall d’Hebron Institute of Oncology Universitary

Hospital Vall d "Hebron
Barcelona, Spain
David Valcércel, MD, PhD

SWEDEN

Karolinska Institute at

Karolinska University Hospital Huddinge
Stockholm, Sweden

Eva Hellstrsm-Lindberg, MD, PhD

SWITZERLAND

Basel University Hospital
Basel, Switzerland
Jakob R. Passweg, MD, MS

Bern University Hospital
and University of Bern
Bern, Switzerland
Nicolas Bonadies, MD

University Hospital Zurich
Zurich, Switzerland
Markus G. Manz, MD/Stefan Balabanov, MD

TAIWAN

Chang Gung Memorial Hospital
Chang Gung University

Taoyuan, Taiwan

Lee-Yung Shih, MD

National Taiwan University Hospital
Taipei, Taiwan

Hwei-Fang Tien, MD, PhD

THAILAND

King Chulalongkorn Memorial Hospital
Pathumwan, Bangkok, Thailand

Tanin Intragumtornchai, MD
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TUNISIA

Hospital Aziza Othmana
Tunis, Tunisia

Balkis Meddeb, MD
TURKEY

Ankara University

School of Medicine Hospital
Ankara, Turkey

Osman Ilhan, MD

UKRAINE

Research Center for Radiation Medicine
Kiev, Ukraine
Dimitry Bazyka, MD

UNITED KINGDOM

Aberdeen Royal Infirmary

Aberdeen University School of Medicine
Foresterhill, Aberdeen, Scotland

Dominic Culligan, MD

Cambridge University Hospitals
Cambridge, United Kingdom
Alan J. Warren, MD, PhD

Christie NHS Foundation Trust
Manchester, United Kingdom
Mike Dennis, MD/Dan Wiseman, MD

King's College London &

King's College Hospital

London, United Kingdom

Ghulam J. Mufti, DM, FRCP, FRCPath

Queen Elizabeth Hospital

University Hospital Birmingham NHS Trust
Birmingham, United Kingdom

Manoj Raghavan, MD

Radcliffe Hospitals & University of Oxford
Oxford, United Kingdom

Paresh Vyas, MD

Royal Bournemouth Hospital
Bournemouth, United Kingdom
Sally Killick, MD

St. James's University Hospital
St. James's Institute of Oncology
Leeds, United Kingdom

David T. Bowen, MD

University Hospital Southampton
(NHS Foundation Trust)
Southampton, Hampshire, UK
Christopher Dalley, MD

Srinivasan Narayanan, MD

University Hospital of Wales
Cardiff, Wales
Jonathan Kell, MD

VIETNAM

National Institute of Hematology
and Blood Transfusion

Hanoi, Vietnam

Khanh Quoc Bach, MD, PhD



PATIENT RESOURCES

DO YOU KNOW YOUR MDS SUBTYPE,
IPSS-R SCORE AND GENE MUTATION PROFILE?

MDS treatment is individualized based on a patient’s subtype, IPSS-R score and, to some extent, genetic mutation. This knowledge
will empower patients and their caregivers to take a more active role in decisions about their treatment and advocate for appropriate
treatments that may prolong their life and improve their quality of life. The following infographics are designed to help you begin to
understand how your subtype and IPSS-R score are determined, as well as general information on genetic mutations commonly found
in MDS and the importance of genetic testing for these mutations.

View our Knowledge is Power website https:/ / www.mdsknowledgeispower.com for more information.
Knowing your subtype, IPSS-R score and gene mutation profile

will help facilitate discussions with your healthcare provider on what this
means for you personally and help select the best treatment options.

IPSS-R PROGNOSIS VALUES J mdsefoundation

KNOWLEDGE IS POWER

The Revised International CYTOGENETICS

B,
o

A\ LA A

PI’OgI’lOSHC SCOI’iI’lg Sysrem Cytogenetics is the study of the structure and function

. . . of the chromosomes. Long sirings of DNA are coiled
“PSS'R] is used fo estimate life up with proteins fo form the chromosomes. Cytogenetic
testing is viewing chromosomes under a microscope to
determine if there are any changes in the chromosomes

dIGgﬁOSEd with MDS without [chromosomal abnormalities).

expectancy for a patient newly

treatment and to estimate s "m‘ BONE MARROW BLASTS
the risk of developing acute ’_;'x‘tz* X Bh::ls‘rs are immature blood cells !hol do not function
properly.

myelogenous leukemia [AML). &‘

A bone marrow biopsy and HEMOGLOBIN

aspirate, cytogenetics and Hemoglobin (Hgb) is a large iron-containing protein in

red blood cells that gives blood its red color and carries

pe“pherUI blood counts are oxygen from the lungs fo all body fissues.

used fo determine your risk

category (Very Low, Low, PLATELETS

Platelets (Plts) are tiny blood cells that help your bady

Intermediate, High, Very High). form clots to stop bleeding.

ABSOLUTE NEUTROPHIL COUNT

Absolute Neutrophil Count [ANC) is @ measure of the
number of neutrophil granulocytes present in the blood.
Neutrophils are a type of white blood cell that fights
against infection.
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KNOWLEDGE IS POWER

WHO MDS CLASSIFICATION SUBTYPES'  } mdsesfoundation

KNOWLEDGE IS POWER

MDS WITH SINGLE LINEAGE
DYSPLASIA (MDS-SLD)

Is a low number of one fo wo types of blood cells
in the bloodsiream and one type of blood cell looks
abnormal [dysplasia) in the bone marrow. For the
affected cell type, at least 10% cf the cells lock
abnormal |dysplasial. Less than 5% of cells in the
bone marrow are blast [immature) cells with no
blasts in the bloodstream.

MDS WITH MULTILINEAGE
DYSPLASIA (MDS-MLD)

Is a low number of one or more types of blood cells
in the bloodsiream and two or more types of blood
cells look abnormal in the bone marrow. OF the
affected cell types, at least 10% of the cells look
abnormal. Less than 5% of cells in the bone marrow
are blast cells with no blasts in the bloodstream.

MDS WITH RING
SIDEROBLASTS (MDS-RS)

Is a low number of one or more types of blood cells
in the bloodstream and bone marrow. At least 15%
of young red blood cells in the bone marrow show

rings of iron called ring sideroblasts |or at least 5%

of the cells also have a mutation in the SF3B1 gene).

Less than 5% of cells in the bone marrow are blast cells.
There are 2 types with:

MDS-RS and Single Lineage sia (MDS-RS-SLD): same characteristics
as MDS-5LD but with ring sideroblasts

MDS-RS and Multilineage Dysplasia [MDS-RS-MLD): same characteristics as
MDSMLD but with ring sideroblasts

MDS WITH EXCESS BLASTS
(MDS-EB)

Is a low number of one or more fypes of blood cells
in the bloodsiream that also look abnormal in the
bone marrow with an increased number of blast
(immalure) cells.

MDS-EB1: less than 5% of cells in the bloodsiream are blasts.
In the bone marrew, 5-9% of cells are blast cells.

MDS-EB2: 5-19% of cells in the bloodstream are blast cells and
10-19% of cells in the bone marrow are blast cells.
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PROVISIONAL ENTITY:
REFRACTORY CYTOPENIA
OF CHILDHOOD (RCC)

Is characterized by persistent cytopenia with less
than 5% blasts in bone marrow and less than 2%
blasts in the bloodstream. It is the most common
subtype of childhood MDS.

MDS WITH ISOLATED DEL(5Q)

Is identified when part of chromosome 5 is

missing [deleted), this change is called del |5q).
One additional chromesome abnormality is also
permitted as long as it does not invalve chromosome
7. There is a low number of red blood cells in the
bloodstream and the number of platelets is normal
or high. There is dysplasia in ot least one cell type in the bone marrow
and less than 5% of the cells are blast (immature) cells.

MDS
UNCLASSIFIABLE (MDS-U)

Is when the leatures of the blood and bone marrow
don't fit any of the other subtypes. One or more
types of bload cells are low in the bloodstream, but
less than 10% of that cell type may leck abnormal
in the bone marrow. Very tew or no blast (immature)
cells are found in the bloodsiream on at least 2 cccasions and less than
5% of the cells in the bone marrow are blasts. Sometimes the diagnosis is
made solely based on the presence of a typical chromesome abnormality

that is linked with MDS.

*The subtypes are based on the 2018 WHO Classification Syslem. If you
were classified under the 2008 WHO System (RA, RCUD, RARS, RCMD,
RCMD-RS, RAEB-1, RAEB-2) your corresponding 2018 classification

subtype is:

2008 Classification 2018 Classification
RA MDS
RCUD MDS-SLD
RARS MDS-SLD with ring sideroblasts
RCMD MDSMLD
RCMD-RS MDSMLD with ring sideroblasts
RAEB-1 MDSEBI
RAEB-2 MDS-EB2
¢t (5q minus) Syndrome MDS with isolated delSq)
Unclassified MDS MDS-U (MDS, unclassifiable]




KNOWLEDGE IS POWER

KNOW YOUR MDS MUTATION  J mdsesoundation

KNOWLEDGE IS POWER www.mds-foundation.org

A GUIDE TO GENETIC MUTATIONS

Your doctor may have ordered a DNA sequencing study to identify mutated genes in your MDS cells. This test can help
confirm your diagnosis and provide information about which subtype of MDS you have. Some mutated genes are
associated with lower risk disease while others may indicate greater risk. Mutations can potentially identify effective
therapies to treat your disease.

CHROMOSOME GENE MUTATIONS
Chromosomes are structures within cells Genes, contained in chromosomes, are segments Mutations occur when
that contain a person’s genes. Every of deoxyribonucleic acid [DNA) that contain the @ gene is damaged and alters
person has 46 chromosomes. Each code for making a specific protein that functions in the genelic message.
chromosome contains thousands of genes. one or more fypes of cells in the body.
. o DISCUSS MUTATIONS WITH SOME MUTATED GENES IMPACT
o YOUR DOCTOR MDS PROGRESSION
m Knowing which genetic mutations are present Clinical trials are exploring the potential benefits
in your MDS cells will open discussions with of targefing genes known to cause and promote
your healthcare provider about individualized MDS. In some cases, the production of abnormal
risk assessment and treatment. cells can be interrupted.

HOW ARE MUTATIONS IDENTIFIED

Genetic mutation profiles are identified by
sequencing the DNA using a bone marrow
or blood sample.

GENETIC PROFILES CHANGE OVER TIME

Your profi|e may chunge over time therefore it
is important to re-characterize MDS at points
of progression.

Q

COMMONLY MUTATED  SF3B] DNMT3A
MDS GENES IDH1 TET2
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You and MDS

An Animated Patient’s
Guide to Myelodysplastic
Syndromes

NOW AVAILABLE
IN SPANISH

This resource is intended for patients
with MDS, as well as family members and
caregivers. You will find expert advice
about MDS to help you discuss key
issues with your health care provider
and make important decisions related to
management and freatment. Easy-to-
understand animations with audio
narration, expert video explanations,
patient interviews, illustrated slide
shows, and educational downloads
are available to you. We welcome you to
this online community resource to improve
your quality of life and health outcomes.

libswioundation -
Youand MDS
P velocyaptastc Syndomes: ENGLISH:
Www. YouAndMDS.com LEARN MORE AT
/ 3 WWW.YOUANDMDS.COM
. _ SPANISH:
- LEARN MORE AT
WWW.USTEDYSMD.COM
ety a ' ) .
. 4‘4'. .._‘ J

na guia animada para pacientes con
sindromes mielodisplasicos ., = -+

//ww wUStedySMD.com  »o

AVAILABLE NOW!

SPANISH LANGUAGE MDS PATIENT EDUCATION RESOURCE

“Una guia animada para pacientes con sindromes mielodispldsicos”
(You and MDS: Animated Patient's Guide to Myelodysplastic Syndromes)

Have you checked out
our latest module for
our “You and MDS”
Animated Video series,
Understanding
Erythropoiesis, yet?

UNDERSTANDING
ERYTHROPOIESIS

This animation explains erythropoiesis,
which is the term for the production of red
blood cells. Red blood cells, called
erythrocytes, carry oxygen around your
body. This animation explains the
erythrocyte life cycle and describes how
a low red blood cell count causes
anemia. Anemia typically results from
bleeding, red blood cell destruction, or
decreased red blood cell production in

www.YouAndMDS.com www.YouAndAML.com

L. @'
|

Understanding
Erythropoiesis

This animation i imerpretation and s not intended to provide, nor substitute as, medical and/or clinical advice.
www, YoulndMDS.com
& Mechtrgms in Medicine Inc. w. YouAndAML com
WWW.YOUANDMDS.COM
the bone marrow, as seen in disorders such  red blood «cell count, including

medications, blood transfusions, and stem
cell transplant.

as myelodysplastic syndromes (MDS). The
animation describes treatments for a low
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the myelodysplasfic syndromes foundafion, inc.

BECOME A MEMBER OF THE MDS FOUNDATION COMMUNITY

GET ACCESS TO PATIENT ADVOCACY SERVICES AND SUPPORT THE MISSION OF
IMPROVING THE LIVES OF PATIENTS WITH MYELODYSPLASTIC SYNDROMES.
This year nearly 90,000 people will be told they have MDS worldwide — 12,000 to 18,000

newly diagnosed MDS patients in the United States alone. The MDS Foundation, Inc. is

working hard to support these patients and the loved ones who care for them.

We are asking for your membership support in our global efforts to change
the outcomes of MDS.

WE ARE HERE FOR YOU...

B s

AT YOUR TIME OF WITH SPECIALIST THROUGHOUT

DIAGNOSIS REFERRALS YOUR CARE

COMING TOGETHER

FOR A CURE

JOIN US TO PROMOTE -
MDS AWARENESS & ADVOCACY | &

SUPPORT YOUR

LOVED ONES
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BENEFITS OF MEMBERSHIP

e You are part of the solution to change MDS outcomes. Your membership fee helps support global physician
and patient educational initiatives, drive research, and helps to empower patients with courage and hope.

e Updates on the status of our Global Centers of Excellence and their live patient and family forum events
that allow for more rapid dissemination of new research and treatment developments.

o Information on the latest clinical trials to potentially share or participate in.
o Access to MDS awareness materials to share with family, friends and your primary care physician.
o Opportunities to participate in or host support group events with your friends and community.

e Receive an MDSF Membership Packet including printed educational resources,

MDSF masks and wristbands.

HOW DOES YOUR MEMBERSHIP HELP?

$35 | Join The Community (includes benefits listed above)

$70 Share Hope

Also includes a membership scholarship for a patient or caregiver in need.
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$2 50 | Change the Future of MDS

Also includes member names listed on the MDSF website.

$500 Create the Path Towards a Cure
In addition, 20% of your membership dues will be dedicated to MDS research.
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Together we are a Community Resource of Hope
for those LIVING with MDS.

Founded in 1994, the MDS Foundation is the only not-for-profit global organization dedicated solely to improving

outcomes for patients with MDS.

Over the last 20 years, the treatment and understanding of MDS has evolved in many ways. Once referred to as
pre-leukemia, MDS is now recognized worldwide as a blood cancer. Originally, there were no official treatments for

MDS. Today, there are 5 approved treatment options with many more in the development phase.

OUR VISION

Every MDS patient will benefit from our initiatives and research as early as possible.

OUR MISSION

MDS Foundation supports and educates patients, their communities, and healthcare providers, and contributes
to innovative research in the fields of MDS and its related continuum of diseases to better diagnose, control
and ultimately cure these diseases.

‘Ar\g\:ls@oundqﬂon

the myelodysplastic syndromes foundation, inc.

THE MDS FOUNDATION, INC.
4573 South Broad St., Suite 150, Yardville, NJ 08620
Phone within the US: 1-(800)-637-0839, Outside the US only: 1-609-298-1035
https:/ /www.mds-foundation.org

The MDS Foundation, Inc. is a 501¢3 tax exempt organization.
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JOIN THE MDS FOUNDATION

THINKING OF JOINING THE MDS FOUNDATION AS A PROFESSIONAL MEMBER, CHANGE
THE FUTURE OF MDS MEMBER OR CREATE THE PATH TOWARDS A CURE MEMBER?

To join the MDS Foundation and help us fulfill our mission of moving closer to a cure for MDS, please visit our website at http://www.mds-
foundation.org/professional-annual-membership-application.

CURRENT PROFESSIONAL MEMBERS

UNITED STATES: Aref Al-Kali, MD « Steven L. Allen, MD ¢ Leslie A. Ardritsos, MD « Kimo Bachiashvili, MD ¢ Maria R. Baer, MD o Asad Bashey,
MD, PhD e Rafael Bejar, MD, PhD « John M. Bennett, MD « Emmanuel C. Besa, MD « Kelly Bolton, MD, PhD « Andrew M. Brunner, MD o Victor
Chang, MD, FACP « Alden Chesney, MD o Christopher Cogle, MD o Robert H. Collins, Jr., MD, FACP o SethJ. Corey, MD e Larry Cripe, MD o Peter
T. Curtin, MD « Magdalena Czader, MD, PhD « Carlos M. de Castro, MD « Matthew De Silva s H. Joachim Deeg, MD « Amy E. DeZern, MD,
MHS « John F. DiPersio, MD, PhD e Erika Eksioglu, PhD, MS e Tarek Elghetany, MD e Salman Fazal, MD « Maria Eugenia Figueroa, MD « James
M. Foran, MD, FRCP « Stephen J. Forman, MD « Matthew C. Foster, MD « Steven Fruchtman, MD « Alejandro Garcia-Hernandez, MD « Guillermo
Garcia-Manero, MD e Stuart L. Goldberg, MD e Timothy Graubert, MD « Peter L. Greenberg, MD o Elizabeth A. Griffiths, MD « Zartash Gul,
MD o Gregory Hale, MD ¢ Michel Hoessly, MD ¢ Aaron Hoskins, PhD « Gang Huang, MD e Ishmael Jaiyesimi, DO o Brian A. Jonas, MD,
PhD « Mark B. Juckett, MD ¢ Hagop M. Kantarjian, MD ¢ Michael Kenneth Keng, MD « Jeffery Klco, MD e Virginia M. Klimek, MD ¢ Rami
Komrokji, MD e Patricia Kropf, MD ¢ Amelia Langston, MD e Richard A. Larson, MD, ¢ Jane L. Liesveld, MD « Mark R. Litzow, MD « Selina Luger,
MD « Roger M. Lyons, MD, FACP « Rochelle Mackey, APRN ¢ Yazan Madanat, MD « Robert Madayag, MD e Philip L. McCarthy, MD « Stephen
Medlin, MD ¢ Kenneth R. Meehan, MD « Clelie Melancon, MD « Raul R. Mena, MD « Melissa Mendez ¢ Sanjay Mohan, MD e Lynn Moscinski,
MD o Stephen D. Nimer, MD ¢ Casey L. O’Connell, MD « Margaret O'Donnell, MD « Nikolaos Papadantonakis, MD, PhD, MSc ¢ Daniel A.
Pollyea, MD, MS « Keith W. Pratz, MD ¢ Nagesh Rao, PhD, FACMG e Anastasios Raptis, MD ¢ Azra Raza, MD « Brandi Reeves, MD « James M.
Rossetti, MD e David Sallman, MD e Srinivasa Reddy Sanikommu, MD, FACP « Marianne Santaguida, PhD e Michael R. Savona, MD,
FACP « Hamid Sayar, MD, MS e Dale G. Schaar, MD, PhD « Gary J. Schiller, MD « Richard K. Shadduck, MD « Paul J. Shami, MD « Jamile M.
Shammo, MD, FASCP, FACP « Akiko Shimamura, MD, PhD « Zeba Singh, MBBS « Barry S. Skikne, MD, FACP, FCP(SA) « Kellie Sprague, MD s Lisa
Sproat, MD, MSW e David P. Steensma, MD e Sandra Swantek, MD o Sachdev Thomas, MD e James E. Thompson, MD « Swapna Thotq,
MD e Zuzana Tothova, MD, PhD e Thu Le Trinh, MD o Amit K. Verma, MD « Carlos E. Vigil Gonzales, MD o Alison R. Walker, MD, MPH o Erica D.
Warlick, MD o Lindsay Wilde, MD o Roy Wright  Cecilia Arana Yi, MD « Amer Zeidan, MD e Ling Zhang, MD

OUTSIDE OF THE UNITED STATES: Sergio Amadori, MD « Stefan Balabanov, MD « Indira Barbosa, BMA « Marielle Beckers, MD, PhD ¢ Ann-
Charlotte Bjérklund e Nicolas Bonadies, MD ¢ Gesine Bug, MD e Jaroslav Cermék, MD, PhD « Suning Chen, MD, PhD ¢ June-Won Cheong,
MD « Michel Delforge, MD, PhD ¢ Matteo G. Della Porta, MD o Maria Diez-Campelo, MD, PhD e Kalman Filanovsky, MD ¢ Arnold Ganser,
MD ¢ Ulrich Germing, MD « Katharina Gétze, MD, PhD « Sofia Grille, MD, PhD « Kirsten Granbaek, Professor, MD ¢« Emmanuel Gyan, MD,
PhD o Detlef Haase, MD, PhD e Torsten Haferlach, MD ¢ Rosemary Harrup, MD e Stefan Heinrichs, PhD ¢ Eva Hellstrdm-Lindberg, MD,
PhD « Irachmiel Huber, MD « Monika Jansson e Jonathan Kell, MD o Melita Kenealy, MD ¢ Wolfgang Kern, MD, Professor ¢ Anjum Khan,
MD « Sally Killick, MD e Lars Kjeldsen, MD, PhD e Nicolaus Kroeger, MD, PhD ¢ Saskia M.C. Langemeijer, MD, PhD « Heather Leitch, MD, PhD
Xiao Li, MD, PhD e Krzysztof Madry, MD, PhD ¢ Tomoya Maeda, MD, PhD e Ulrich Mahlknecht, MD, PhD « Inga Mandac Rogulj, MD ¢ Markus G.
Manz, MD e Claus Marcher, MD o Yasushi Miyazaki, MD e Teresa Mortera Blanco, PhD ¢ Charlotte Niemeyer, MD ¢ Kiyoyuki Ogata, MD,
FACP o Stefani Parmentier, MD o Michael Pfeilstocker, MD o Uwe Platzbecker, MD e Bruno Quesnel, MD e Klas Raaschou-Jensen, MD « Markus
Radsak, MD  Fernando Ramos, MD, PhD, MPH e Kevin Rouault-Pierre, PhD « Alicia Rovo, MD e Aleksandar Savic, Professor MD « Mary Lynn
Savoie, MD e John F. Seymour, MD e Australia Lee-Yung Shih, MD e Jake Shorf, MD e Australia Katja Sockel, MD e Aspasia Stamatoullas,
MD e« Reinhard Stauder, MD e Argiris S. Symeonidis, MD ¢ Akifumi Takaori-Kondo, MD, PhD « Hwei-Fiang Tien, MD « Hongyan Tong, MD « David
Valcéreel, MD, PhD « Norbert Vey, MD o Athina Nora Viniou, MD e Despoina Violidaki, MD ¢ Sara von Bahr Grebéck, PhD o Maria Teresa Voso,
MD « Alan J. Warren, MD, PhD « Zhijian Xiao, MD « Yumi Yamamoto, BA « Karen Yee, MD « Yataro Yoshida, MD

CURRENT CHANGE THE FUTURE OF MDS MEMBERS: Andrew Adams Aref Al-Kali, MD « Kimo Bachiashvili, MD « Barbara Bartlett « Sylvia
Beckerley « Mariélle Beckers, MD, PhD e Robert Bills  Philip Calcott ¢ Victor Chang, MD, FACP ¢ Cheryl Coleman « Renee Conrad ¢ Joseph
Costa « Magdalena Czader, MD, PhD ¢ Mark and Martha De Noble ¢ James and Josephine Diedrich ¢ Sally Ferguson e Lewis Flock o Steven
Fruchtman, MD « Roman Suarez Garcia ¢ David Galli e Stuart L. Goldberg, MD e Janice Gottlieb o Lee Harris « Theron and Brooke Hatch ¢ Dorri
Hawkes  Robert J. Heiss « Michael Hollander o Dr. Gang Huang e Lou and Kathy Jerge o Ishmael Jaiyesimi, MD o Mark B. Juckett, MD « Lars
Kjeldsen, MD, PhD  Jeffery Klco, MD « Marilee Korsinen e Dr. Patricia Kropf, MD « Kenneth Langolf ¢ Marti Lawrence-Grant « Connie Lee Charles
Lenore o Frederic and Kathleen Leverenz e James Lewin ¢ G. Malcolm Louden ¢ Michelle Lutz ¢ Gene Lynes ¢ Susan Martin « Robert
McElveen « Milt Miller e Lynn Minnis ¢ Yumi (Yamamoto) Ogata ¢ Nikolaos Papadantonakis, MD, PhD, MSc e Linda Pellemer Uwe Platzbecker,
MD « Katherine Radosh ¢« Azra Raza, MD e Larry Rea e Brandi Reeves, MD o Edward Reilly « Harvey P. Root e Lorne Ruby e Joseph
Scarpaci ® Zeba Singh, MBBS « Billy H. Smith « John Soper, PhD, DABCC « Aspasia Stamatoullas, MD  John Stasenko o Richard Sturm ¢ Sandra
Swantek, MD ¢ Sachdev Thomas, MD « Swapna Thota, MD e Theresa Tintor e Lisa Tomcykoski  Susan Tusa e Stephen Francis Weber ¢ Calvin
West ¢ Leon Weiss o Lindsay Wilde, MD « Joan Woolson ¢ Leonard Yool

CREATE THE PATH TOWARDS A CURE MEMBERS: David Carden o Chris Holiday e Julia McGuire o Roy Rawlings ¢ Harvey P. Root « Doron
Steger « Pamela Nelson « Wei Shao « Janet B. Warfield
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UPCOMING PATIENT WEBINARS

WE ARE |
VIRTUAL!

Given the growing concerns surrounding COVID-19 and for the safety of our attendees, the

ds@foundation

the myelodysplasic syndromes foundeion, inc

MDS Foundation will continue to host a series of webinars in place of our in-person patient forums.

Whether you are a newly diagnosed patient, a long-term survivor, or caregiver,
our webinar series will have something for you.

We have collaborated with renowned hematology professionals who will
address key topics and questions using easy to understand language in a
90-minute format that includes a live Q&A opportunity for all participants.

REGISTER NOW! MISSED OUR LIVE WEBINAR?
VIEW PREVIOUS LIVE WEBINARS

MDS WEBINARS AT A TIME THAT IS CONVENIENT FOR YOU!

<\

https:/ /www.mds-foundation.org/upcoming-2021-webinars-for-mds-patients-caregivers

]
ANNOUNCING THE

MDS FOUNDATION’S NEW
g PROFESSIONAL PODCAST SERIES

MDS PROFESSIONAL REPORT:
THE MDS FOUNDATION IS LAUNCHING A NEW INITIATIVE — MDS PODCASTS!

With the explosion of information in MDS we are continually seeking novel alternative ways to distribute it. Thus, MDSF is venturing into
podcasts to fulfill one of our major goals — education. Podcasts have become an easy and popular way to communicate information. This
podcast series will provide important up-to-the-minute information on MDS including diagnosis, treatment, and clinical research.

The MDS Professional Report will cover international meetings as well as recently published articles on MDS, combining educational
materials with cutting-edge information. The format will include a description of studies by the editors, interviews with experts, conversations,
round table discussions as well as other relevant formats. We are planning to include several episodes per year lasting 20-25 minutes
covering a range of topics.

SEASON 1: EPISODE 1: TP53 Mutations: Were They Born Equal?
Our host, Professor Moshe Mittelman from Tel-Aviv Sourasky Medical Center, will review four recent studies on TP53 and MDS.

SEASON 1: EPISODE 2: Don’t Withhold Anti-Neoplastic Treatment from your Hemato-logical Patients Infected by COVID
Professor Moshe Mittelman from Tel-Aviv Sourasky Medical Center, will review 4 studies discussing if a COVID diagnosis should impact
MDS treatments, therapeutic options for anemia and the use of pevonedistat with azacytidine in high-risk MDS.

We hope you find the MDS Professional Report informative, interesting and useful.
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IN THE NEWS

PRESS RELEASES

GAMIDA CELL PRESENTS
EFFICACY AND SAFETY
RESULTS OF PHASE 3 STUDY
OF OMIDUBICEL IN PATIENTS
WITH HEMATOLOGIC
MALIGNANCIES AT THE 2021
TCT MEETINGS OF ASTCT
AND CIBMTR

BOSTON, FEBRUARY 9, 2021 —
Gamida Cell ltd. (Nasdag: GMDA), an
advanced cell therapy company committed to
cures for blood cancers and
hematologic diseases, today announced the
results of a Phase 3 clinical study of
omidubicel presented in an oral session at the
Transplantation & Cellular Therapy Meetings
of the American Society of Transplantation
and Cellular Therapy (ASTCT) and Center for
International Blood & Marrow Transplant
Research (CIBMTR), or the TCT Meetings.
Omidubicel is an advanced cell therapy
under development as a potential life-saving
allogeneic hematopoietic stem cell transplant
solution for patients with hematologic
malignancies.

serious

This clinical data set was from the
international, multi-center, randomized Phase
3 study of omidubicel that was designed to
evaluate the safety and efficacy of omidubicel
in patients with high-risk hematologic
malignancies undergoing a bone marrow
transplant compared to a comparator group
of patients who received a standard umbilical
cord blood transplant. This is the first
presentation of these data in a peer-reviewed
conference. The full presentation is available
on the Gamida Cell website.

“The results of this global Phase 3 study of
omidubicel in patients with hematologic
malignancies show that omidubicel resulted in
faster hematopoietic recovery, fewer bacterial
and viral infections and fewer days in
hospital, all of which are meaningful results
and  represent  potentially  important
advancements in care when considering the
patient experience following transplant,” said
Mitchell Horwitz, M.D., principal investigator
and professor of medicine at the Duke Cancer
Institute. “The comparator, a transplant with

umbilical cord blood, has been historically
shown to result in low incidence of graft versus
host disease (GvHD) in relation to other graft
sources, and in this study, omidubicel
demonstrated a GvHD profile similar to the
comparator. Moreover, previous studies have
shown that engraftment with omidubicel is
durable, with some patients in the Phase 1/2
study receiving their transplant more than 10
years ago. The data presented at this meeting
indicate that omidubicel has the potential to
be considered a new standard of care for
patients who are in need of stem cell
transplantation but do not have access to a
matched donor.”

Details of Phase 3 Efficacy
and Safety Results Shared at the
TCT Meetings

Patient demographics including racial and
ethnic diversity and baseline characteristics
were well-balanced across the two study
groups. The study’s intent-to-treat analysis
included 125 patients aged 13-65 years
with a median age of 41. Diseases included
acute  lymphoblastic  leukemia, acute
myelogenous leukemia, chronic myelogenous
leukemia, myelodysplastic syndrome or
lymphoma. Patients were enrolled at more
than 30 clinical centers in the United States,

Europe, Asia, and Latin America.

Gamida Cell previously reported in May
2020 that the study achieved its primary
showing  that  omidubicel

statistically

endpoint,
demonstrated @ significant
reduction in time to neutrophil engraftment, a
measure of how quickly the stem cells a
patient transplant are
established and begin to make healthy new
cells, and a key milestone in a patient’s

recovery from a bone marrow transplant. The

receives in a

median time to neutrophil engraftment was 12
days for patients randomized to omidubicel
compared to 22 days for the comparator
group (p<0.001).

All three secondary endpoints demonstrated
a statistically significant improvement among
patients who were randomized to omidubicel
in relation to patients randomized to the
comparator group (intent-to-treat). Platelet
engraftment was significantly accelerated
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with omidubicel, with 55 percent of patients
randomized to omidubicel achieving platelet
engraftment at day 42, compared to 35
percent for the comparator (p=0.028). The
rate of infection was significantly reduced for
patients randomized to omidubicel, with the
cumulative incidence of first grade 2 or grade
3 bacterial or invasive fungal infection for
patients randomized to omidubicel of 37
percent, compared to 57 percent for the
comparator (p=0.027). Hospitalization in the
first 100 days after transplant was also
reduced in patients
omidubicel, with a median number of days
alive and out of hospital for patients
randomized to omidubicel of 60.5 days,

randomized to

compared to 48.0 days for the comparator
(p=0.005). The details of these data were first
reported in December 2020.

Previously unpublished data from the study
relating to exploratory endpoints also support
the clinical benefit demonstrated by the
study’s primary and secondary endpoints.
There was no statistically significant difference
between the two patient groups related to
grade 3/4 acute GvHD (14 percent for
omidubicel, 21 percent for the comparator) or
all grades chronic GvHD at one year (35
percent for omidubicel, 29 percent for the
comparator). Non-relapse mortality was
shown to be 11 percent for patients
randomized to omidubicel and 24 percent for
patients randomized to the comparator

(p=0.09).

These clinical data results will form the basis of
a Biologics License Application (BLA) that
Gamida Cell expects to submit to the U.S.
Food and Drug Administration (FDA) in the
second half of 2021.

“We believe that omidubicel has the potential
to transform the field of hematopoietic bone
marrow transplant by expanding access to
this potentially curative cell therapy treatment
for thousands of patients who are in need of a
transplant but lack access to a matched
related donor,” said Julian Adams, Ph.D.,
chief executive officer of Gamida Cell.
“Sharing the results of the Phase 3 study of
omidubicel with the transplant community is a
major moment for Gamida Cell, and we are
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forever grateful to the patients who
participated in this study, their caregivers, and
the work of the investigators and their teams.”

ABOUT OMIDUBICEL

Omidubicel is an advanced cell therapy
under development as a potential life-saving
allogeneic hematopoietic stem cell (bone
marrow) transplant solution for patients with
hematologic malignancies (blood cancers). In
both Phase 1/2 and Phase 3 clinical studies
(NCT01816230, NCT02730299), omidubicel
demonstrated rapid and durable time to
engraftment and was generally well tolerated.
Omidubicel is also being evaluated in @
Phase 1/2 clinical study in patients with
severe aplastic anemia (NCT03173937).
The aplastic anemia investigational new drug
application is currently filed with the FDA
under the brand name CordIn®, which is the
same investigational development candidate
as omidubicel. For more information on
clinical trials of omidubicel, please visit
www.clinicaltrials.gov.

Omidubicel is an investigational therapy, and
its safety and efficacy have not been
established by the FDA or any other health
authority.

ABOUT GAMIDA CELL

Gamida Cell is an advanced cell therapy
company committed to cures for patients with
blood cancers and serious blood diseases.
We hamess our cell expansion platform to
create therapies with the potential to redefine
standards of care in areas of serious medical
need. For additional information, please visit
www.gamida-cell.com or follow Gamida Cell
on LinkedIn or Twitter at @GamidaCellTx.

ABFERO PHARMACEUTICALS
ANNOUNCES INITIATION OF
PHASE 1 STUDY FOR LEAD
IRON CHELATOR

BOSTON, FEBRUARY 23, 2021 —
AbFero Pharmaceuticals, Inc., a privately-
held clinical stage pharmaceutical company
dedicated to treating diseases of iron
overload, today announced the initiation of a

Phase 1 study of its lead iron chelator, SP-
420, in myelodysplastic (MDS) and
myelofibrosis patients (MF) with transfusional
iron overload (TIO).

“The opening of this trial in MDS and MF
marks another critical step forward on the
development path for SP-420,” said AbFero
CEO Thomas X. Neenan. “Following the
recently awarded Parkinson’s research grants
from EUREKA Eurostars and Cure Parkinson's,
this trial is an additional building block in our
strategy of developing safe chelators for both
hematological indications and diseases of
aging where iron is implicated.”

“Transfusional Iron overload, from chronic red
blood cell transfusion, remains a serious
problem for the many patients with chronic
leukemia and chronic  bone
disorders,” explained Dr. Ruben Mesaq,
executive director of the Mays Cancer Center
at The University of Texas Health Science
Center San Antonio. “The Mays Cancer
Center is grateful for the first opportunity to
offer the innovative approach to iron
chelation from SP-420 from AbFero to

patients with MDS and MF,” he said.

The study, to be conducted by Dr. Elizabeth
Bowhay-Carnes, Director of the Adult Non-
Malignant Hematology Program at the health
science center, also called UT Health San
Antonio, will examine the safety of SP-420 in
this important population of patients with TIO
and will provide the basis for further expansion
into longer efficacy studies. The trial is
expected to provide key safety data in 2021.

marrow

ABOUT ABFERO

AbFero Pharmaceuticals, Inc. is a privately-
held clinical stage pharmaceutical company
dedicated to treating diseases of iron
overload. AbFero’s technology is based upon
the discoveries of a pioneer in the field of iron
chelator medicinal chemistry, Professor
Raymond Bergeron, University of Florida. Our
therapeutic platform addresses transfusional
iron overload (TIO) and iron accumulation
associated with diseases of aging such as
age-related macular degeneration (AMD)
and Parkinson’s disease. AbFero has
completed three clinical trials with the
company’s lead iron chelator, SP-420.
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AbFero Pharmacetticals, Inc., is based in
Boston, Massachusetts, and our subsidiary,
AbFero, Ltd., is located in Harwell, UK. For
more information, visit:

https:/ /www.abferopharmaceuticals.com.

GERON ANNOUNCES FIFTY
PERCENT ENROLLMENT
MILESTONE IN IMERGE
PHASE 3 CLINICAL TRIAL

IN LOWER RISK MD$S

FOSTER CITY, CA, DECEMBER 10,
2020 — Geron Corporation (Nasdaq:
GERN), a late-stage clinical biopharm-
aceutical company, today announced
achievement of fifty percent enrollment in the
IMerge Phase 3 clinical trial of imetelstat in
lower risk myelodysplastic syndromes (MDS).
Data from the IMerge Phase 2 were recently
presented at the American Society of
Hematology Annual Meeting and support the

ongoing Phase 3.

“Reaching fifty percent enrollment is a key
milestone towards the completion of this
registration-enabling Phase 3 clinical trial,
and we appreciate all of the support from our
investigators and the patients who are
participating in this study,” said Aleksandra
Rizo, M.D., Ph.D., Geron's Chief Medical
Officer. “We believe that the IMerge Phase 3
will confirm the meaningful and durable
transfusion independence and the disease-
modifying activity of imetelstat observed from
the Phase 2, and that imetelstat could become
a much-needed treatment alternative for
patients with lower risk MDS.”

The IMerge Phase 3 is a double-blind,
randomized, placebo-controlled clinical trial
with registration intent. The trial is designed to
approximately 170  transfusion
dependent patients with Low or Intermediate-
1 risk MDS, or lower risk MDS, who have
relapsed after or are refractory to prior
treatment with an erythropoiesis stimulating
agent (ESA). The primary endpoint is the rate
of red blood cell (RBC)
independence (Tl) for a consecutive period of
eight weeks or longer, or 8-week RBC-Tl rate.

enroll

transfusion
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Key secondary endpoints include the rate of
RBC-TI of at least 24 weeks, or 24-week RBC-
Tl rate, rate of hematologic improvement-
erythroid (HI-E), defined as a reduction of at
least four units of RBC transfusions over eight
weeks compared with the prior RBC

burden,

transfusion independence.

transfusion and duration of

The Company continves to expect full
enrollment in the IMerge Phase 3 in the
second quarter of 2021. As long as
enrollment is completed by the end of the first
half of 2021, Geron maintains its projection
of top-line results from IMerge to be available
in the second half of 2022.

To learn more about IMerge and whether the
study is enrolling patients in your areq, please
visit www.clinicaltrials.gov.

GERON REPORTS TEN
IMETELSTAT PRESENTATIONS
AT AMERICAN SOCIETY OF
HEMATOLOGY ANNUAL
MEETING

* Data and analyses highlight the
differentiating clinical benefits of imetelstat
treatment observed in both the Phase 2
IMerge and IMbark trials

* Additional clinical analyses and data
presented on the depletion of abnormal
clones and disease mutations strongly
suggest that imetelstat has disease-
modifying activity

* Biomarker data on reductions in
telomerase activity and hTERT expression
correlated with clinical outcomes provides

evidence of on-farget activity of imetelstat

e All ten abstracts submitted were accepted
for presentation

* Presentations provide further support of
ongoing and upcoming Phase 3 clinical
trials of imetelstat

FOSTER CITY, CA, DECEMBER 7,
2020 — Geron Corporation (Nasdag:
GERN), a late-stage clinical biopharma-
ceutical company, today announced that four

oral presentations and  six  poster
presentations containing clinical data and
analyses related to imetelstat, the Company’s
first-in-class telomerase inhibitor, were
presented at the 62nd American Society of
Hematology (ASH) Annual Meeting. The
presentations are available at www.geron.
com/r-d/publications.

“Our imetelstat presentations at this year's
ASH provide strong support for our two
registration-enabling Phase 3 clinical trials:
IMerge, in lower risk MDS and IMpactMF, in
refractory MF,” said Aleksandra Rizo, M.D.,
Ph.D., Geron’s Chief Medical Officer. “We
believe the analyses and data from our Phase
2 IMerge and IMbark trials provide strong
evidence of imetelstat’s disease-modifying
activity, as well as clinical benefits of durable
transfusion independence in MDS and
improvement in overall survival in MF.”

Lower Risk Myelodysplastic
Syndromes (MDS)
ORAL PRESENTATION

Treatment with Imetelstat Provides
Durable Transfusion Independence (Tl) in
Heavily Transfused Non-del(5q) Lower
Risk MDS (LR-MDS) Relapsed/Refractory
(R/R) to Erythropoiesis Stimulating
Agents (ESAs) (Abstract #658)

The oral presentation reported long-term
efficacy, safety and biomarker data from 38
patients in the IMerge Phase 2 clinical trial,
based on a February 4, 2020 cut-off date
and a median follow-up of 24 months.
Consistent with prior presentations, 42% of
patients achieved >8-week red blood cell
transfusion independence (RBC-TI) with a
median duration of 20 months, which is the
longest so far reported with any agent in
relapsed/refractory non-del(5q) lower risk
MDS. In addition, 29% of patients were
transfusion free more than a year. Reduction
in the SF3B1 mutation, one of the key
mutations  correlated  with  ineffective
erythropoiesis in lower risk MDS, correlated
with longer transfusion independence and
shorter onset to achieve transfusion
independence. These data
together with the durability of transfusion

independence provide evidence for the

biomarker
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disease-modifying activity of imetelstat. These
data were previously presented at the
European Hematology Association (EHA)
Annual Congress in June.

Relapsed/
Refractory Myelofibrosis (MF)
(3) ORAL PRESENTATIONS

Potential Disease-Modifying Activity of
Imetelstat Demonstrated By Reduction in
Cytogenetically Abnormal Clones and
Mutation Burden Leads to Clinical
Benefits in Relapsed/Refractory Myelo-
fibrosis Patients (Abstract #346)

This oral presentation reported significant
dose-dependent reduction of mutation burden
by imetelstat, including complete elimination of
mutations in MF driver and non-driver genes.
A greater than 20% reduction in variant allele
frequency by imetelstat treatment correlated
with improved clinical benefits, including
higher rates of spleen and symptom responses,
bone marrow fibrosis improvement and longer
overall survival (OS). As concluded in the
presentation, imefelstat demonstrated disease-
modifying activity by targeting malignant
clones, improvement in bone marrow fibrosis

and OS.

Telomerase Activity, Telomere Length
and hTERT Expression Correlate with
Clinical Outcomes in Higher-Risk Myelo-
fibrosis (MF) Relapsed/Refractory (R/R)
to Janus Kinase Inhibitor Treated with
Imetelstat (Abstract #347)

This oral presentation reported dose-
dependent inhibition of telomerase, as
evaluated by reductions in telomerase
activity, human reverse transcriptase (hTERT)
levels and telomere length in patients treated
with imetelstat in the IMbark Phase 2 clinical
trial. Analyses of these biomarker data
correlated with clinical responses and longer
OS. In addition, dose-dependent reduction in
variant allele frequency of driver mutations
was noted, indicating that imetelstat has
disease-modifying acfivity by targeting the
underlying MF malignant clones. As expected
for a telomerase inhibitor, treatment with
imetelstat at 9.4 mg/kg improved clinical
outcomes in patients with shorter telomeres
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and higher hTERT expression at baseline.
These data are consistent with telomere
biology in cancer cells and provide evidence
for on-target mechanism of action of
imetelstat through telomerase inhibition.
These results were previously reported as a
poster presentation at the EHA Annual
Congress in June.

Favorable Overall Survival with Imetelstat
Treatment Correlates with Other Clinical
Benefits in Intermediate-2 or High-Risk
Myelofibrosis Relapsed/Refractory to
Janus Kinase Inhibitor (Abstract #53)

This oral presentation reported the correlation
of overall survival results from the IMbark Phase
2 with clinical benefits observed with imetelstat
treatment. The correlation analyses showed a
trend of longer OS in patients who achieved
symptom response, spleen volume reductions
ranging from >10% to >35%, and statistically
significant improvement in OS in patients with
improved bone marrow fibrosis, in a dose-
dependent manner. These results were
previously reported as a poster presentation
at the EHA Annual Congress in June.

Relapsed/Refractory
Myelofibrosis (MF)
(3) POSTER PRESENTATIONS

Collectively, these poster presentations
described on-target and disease-modifying
activity of the higher dose of imetelstat from
the IMbark Phase 2, and how that relates to
better clinical outcomes, including OS, fibrosis
improvement and symptom response,
especially in a subset of patients defined as
triple negative MF, known to have poor

outcome.

Correlation Analyses of Imetelstat
Exposure with Pharmacodynamic Effect,
Efficacy and Safety in A Phase 2 Study in
Patients with Higher-risk Myelofibrosis
Refractory to Janus Kinase Inhibitor
Identified an Optimal Dosing Regimen for

Phase 3 Study (Abstract #1283)

Imetelstat Treatment Results in Clinical
Benefits, Including Improved Overall
Survival, in Patients with Higher-Risk
Triple Negative Myelofibrosis Relapsed/

Refractory to Janus Kinase Inhibitors
(JAKi) (Abstract #3084)

Treatment with Imetelstat Improves
Myelofibrosis-Related Symptoms and
Other Patient-Reported Outcomes in
Patients with Relapsed or Refractory
Higher-Risk  Myelofibrosis  (Abstract
#3088)

Myeloproliferative Neoplasms
(MPN)
POSTER PRESENTATION

Inhibits Telomerase and
Propagation of ADARI-
Activated Myeloproliferative Neoplasm
and Leukemia Stem Cells (Abstract #1264)

Imetelstat
Prevents

Collaborators at UC San Diego reported non-
clinical data on hTERT and ADART activity in
pre-leukemia stem cells and leukemia stem
cells (LSC). In various lab experiments and
animal models, treatment with imetelstat
prevented pre-levkemia stem cells from
evolving into LSCs, suggesting telomerase
inhibition may be an effective strategy for
preventing MPN progression.

Two Trials in Progress - Ongoing
IMerge Phase 3 and Upcoming
IMpactMF Phase 3

POSTER PRESENTATIONS

IMerge: A Phase 3 Study to Evaluate
Imetelstat in Transfusion-Dependent
Subjects with IPSS Low or Intermediate-1
Risk  Myelodysplastic =~ Syndromes
(MDS) that is Relapsed/Refractory to
Erythropoiesis-Stimulating Agent (ESA)
Treatment (Abstract #3113)

The IMerge Phase 3 clinical frial is a double-
blind, randomized, placebo-controlled
clinical trial with registration intent. The trial is
designed to enroll approximately 170
transfusion dependent patients with Low or
Intermediate-1 risk  myelodysplastic
syndromes (MDS), also referred to as lower
risk MDS, who have relapsed after or are
refractory to prior treatment with an
erythropoiesis stimulating agent (ESA). The
IMerge Phase 3 is currently enrolling patients.
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The primary endpoint is the rate of red blood
cell (RBC) transfusion independence (Tl) for
any consecutive period of eight weeks or
8-week RBC-TI rate. Key
secondary endpoints include the rate of RBC-
Tl lasting ot least 24 weeks, or 24-week RBC-
Tl rate, and the rate of hematologic
improvement-erythroid (HI-E), defined as a
reduction of at least four units of RBC

longer, or

transfusions over eight weeks compared with
the prior RBC transfusion burden.

A Randomized Open-Label, Phase 3
Study to Evaluate Imetelstat Versus Best
Available Therapy in Patients with
Intermediate-2 or High-risk Myelofibrosis
(MF) Refractory to Janus Kinase (JAK)
Inhibitor (Abstract #2194)

The IMpactMF Phase 3 clinical trial in
refractory MF is a registration-enabling trial
with  OS as the primary endpoint.
Approximately 320  patients  with
Intermediate-2 or High-risk MF will be
randomized to receive either imetelstat or best
available therapy, which will exclude JAK
inhibitors. Key secondary endpoints include
symptom response, spleen response,
progression free survival, complete response,
partial response, clinical
duration of

improvement,
safety,
pharmacokinetics, and patient reported

response,

outcomes.

Geron expects the frial to be open for
screening and enrollment in the first quarter of
2021.

ABOUT PHASE 2 IMERGE
AND IMBARK TRIALS

The IMerge Phase 2 was an open label,
single arm trial to assess the safety and
efficacy of a 7.5 mg/kg dose of imetelstat
administered as an intravenous infusion every
four weeks in transfusion dependent lower risk
MDS patients who had relapsed after or were
refractory to prior treatment with ESA. The
IMerge Phase 2 is no longer enrolling
patients, and patients remaining in the
treatment phase continue fo receive imetelstat
treatment, per investigator discretion.

The IMbark Phase 2 was designed to
evaluate two dosing regimens of imetelstat
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(either 4.7 mg/kg or 9.4 mg/kg administered
by intravenous infusion every three weeks) in
patients with Intermediate-2 or High-risk
myelofibrosis (MF) who have relapsed after
or are refractory to prior treatment with a
janus kinase inhibitor (JAKi). The co-primary
efficacy endpoints for IMbark were spleen
response rate, defined as the proportion of
patients who achieve a reduction of at least
35% in spleen volume as assessed by
imaging, and symptom response rate, defined
as the proportfion of patients who achieve a
reduction of at least 50% in Total Symptom
Score (TSS), at 24 weeks. Key secondary
endpoints were overall survival (OS) and
safety. The frial is complete and closed.

ABOUT IMETELSTAT

Imetelstat is a novel, first-in-class telomerase
inhibitor exclusively owned by Geron and
being developed in hematologic myeloid
malignancies. Early clinical data strongly
suggest that imetelstat has disease-modifying
activity through the apoptosis of malignant
stem and progenitor cells, which allows
potential recovery of normal hematopoiesis.
Current clinical studies of imefelstat include
IMerge, an ongoing Phase 2/3 trial in lower
risk myelodysplastic syndromes (MDS), and
IMpactMF, an upcoming Phase 3 clinical trial
in refractory myelofibrosis (MF). Imetelstat has
been granted Fast Track designation by the
United States Food and Drug Administration
for both the treatment of patients with non-
del(5q) lower risk MDS who are refractory or
resistant to an erythropoiesis-stimulating
agent and for patients with Intermediate-2 or
High-risk MF whose disease has relapsed
after or is refractory to janus kinase (JAK)
inhibitor tfreatment.

ABOUT GERON

Geron is a late-stage clinical biopharma-

ceuvtical company focused on the
development and potential commercialization
of a first-in-class telomerase inhibitor,
imetelstat, in hematologic myeloid malig-
nancies. For more information about Geron,

visit www.geron.com.

SYROS STARTS PHASE 3
CLINICAL TRIAL OF TARGETED
INVESTIGATIONAL THERAPY
IN NEWLY DIAGNOSED
HIGHER-RISK MDS PATIENTS

Syros Pharmaceuticals recently started a
Phase 3 clinical trial of SY-1425, its targeted
investigational therapy, in a subset of newly
diagnosed myelodysplastic
syndrome (HR-MDS) patients who have
overexpression of the RARA gene.
Approximately 30% of people with HR-MDS
are RARA-positive, and SY-1425 represents
the first targeted approach in clinical
development for this patient population.

higher-risk

“As the MDS community knows all too well,
people living with this disease need new more
effective treatments that are also well
tolerated,” said David A. Roth, M.D., Chief
Medical Officer of Syros. “SY-1425 is an
oral targeted investigational therapy that,
when combined with azacitidine, has the
potential to deliver high rates of complete
remissions for this patient population, without
worsening complications such as neutropenia
or anemia.”

The Phase 3 trial is a double-blind placebo-
controlled trial that is expected to enroll
approximately 190 RARA-positive newly
diagnosed HR-MDS patients. Patients will be
randomized 2:1 to receive SY-1425 plus
azacitidine, or placebo plus azacitidine. The
primary goal of the frial will be to compare
the complete remission rate between these
two treatment arms. More information about
the trial is available on ClinicalTrials.gov

using the study identifier NCT04797780.

In earlier clinical studies, SY-1425 has shown
activity in RARA-positive relapsed or refractory
HR-MDS patients when used alone and SY-
1425 in combination with azacitidine led to a
67% composite complete response rate in
RARA-positive patients with low blast count
AML, which is close to HR-MDS on the disease
continuum. Additionally, the combination of
SY-1425 and azacitidine has been well
tolerated to date, with no evidence of
increased  toxicity, including  myelo-
suppression, relative to either drug alone.
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SY-1425 is also in clinical development for
RARA-positive newly diagnosed AML patients
who are not suitable candidates for standard
intensive chemotherapy. Syros plans to initiate
a Phase 2 trial in the second half of 2021 in
that patient population to evaluate SY-1425 in
combination with venetoclax and azacitidine.

To learn more about SY-1425 and Syros'
clinical development efforts in MDS and AML,
visit www.syros.com or follow Syros on
LinkedIn and Twitter (@SyrosPharma).

ABOUT SYROS PHARMACEUTICALS

Syros is redefining the power of small
molecules to control the expression of genes.
Based on its unique ability to elucidate
regulatory regions of the genome, Syros aims
to develop medicines that provide a profound
benefit for patients with diseases that have
eluded other genomics-based approaches.
Syros is advancing a robust clinical-stage
pipeline, including: SY-1425, a first-in-class
oral selective RARX agonist in RARA-positive
patients with higher-risk myelodysplastic
syndrome and acute myeloid leukemia; SY-
2101, a novel oral form of arsenic trioxide in
patients with acute promyelocytic leukemia;
and SY-5609, a highly selective and potent
oral CDK7 inhibitor in patients with select
solid tumors. Syros also has multiple
preclinical and discovery programs in
oncology and monogenic diseases.

;‘ Matterhorn

DO YOU HAVE MDS
WITH ANEMIA?

If you have been diagnosed with
myelodysplastic syndrome (MDS)
with anemia, the Matterhorn
clinical trial is a research study
investigating a potential treatment
to help treat your anemia and
potentially reduce your need
for blood transfusions.

- FibroGen
Learn more at ClinicalTrials.gov
NCT03263091




MDS COMMUNITY

ART WORKS - VISIONS OF LIFE WITH MDS GALLERY

All of the artworks exhibited here have been created by members of the MDS community, as part of
MDS World Awareness Day on October 25th, 2020. They have been created to help the world understand
the challenges of living with MDS, while also celebrating personal stories of love, hope and strength.
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PREPARE TO BE MOVED AND INSPIRED

“Please know that what you are doing is
crucial for the whole person. The arts help the
patient identity past being lab rat, data point
and guinea pig. When my MDS morphed into
AML with 40% blasts, | was hospitalized at the
University of Washington. | called in the art
therapist, music therapist and every supportive
care resource person available info my room.
The music therapist brought in a keyboard so |
could make music and sing. With the art
therapist support, | wrote songs about my
circumstance so | could explore my emotions.
With the help of the art therapist and the art
materials she supplied, | made huge wall
murals — one, a full body picture of me,
another mural of leaves and branches
overtaking the wall surrounding the window. |
rearranged the furniture in my hospital room, so
my bed faced the window. | hung prayer
ribbons from the hoist on the ceiling which hung
over my bed in case of emergency. The ceiling
hoist transformed from a medical device info a
go-to place of calm, hope and promise. | made
a prayer/ meditation station in the room and a
writing table to encourage me to get out of
bed. Each time a chemo dose was successfully
administered, | brought out my rubber chicken
(gifted to me from a friend) which was stored in
the room underneath the bed pan (renamed
"The Coop") and squeezed the toy fo make a
sound to signify the sun coming up to the new
day and the accomplishment of making it
through another chemo injection/drip.”

VALERIE FONS

“Thank you for what you
are doing as you remind the
world of the essential
ingredients for health.”

NOW

We are thrilled to announce the MDS Art
Works Book. This album was compiled to
celebrate “Art Works: Visions of Life with
MDS,"” the initiative our joint team of MDS
Foundation and Acceleron developed to
mark MDS World Awareness Day on
October 25, 2020. You can now flip
through the book at your leisure, to take in
the art and the stories shared by members
of the MDS community.

ORDER YOUR FREE COPY ONLINE

https:/ / www.mds-foundation.org/
art-works-visions-of-life-with-mds/

“Arts are essential for
well-being, survival, and life.”

“Art in a hospital room
is like a cave drawing —
expression and documentation
of being alive.”
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“As you make your continued invitation
for people to participate in your project,
please consider that the book is more than a
documentation of patients but an invitation
for those coming along and after in the
medical process to engage their whole
person in the journey through the valley of the
shadow of death into the light.”
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THE HEALING POWER
OF MUSIC

DEREK CAINE
Halifax, Nova Scotia, Canada

| am a 78-year-old man, born in
England. At the age of 14, my family
emigrated to Canada. | lived here until |
turned 21, at which time | embarked on what
| planned would be a one year trip to see the
world. That turned into a new life. | stayed
for six months in New Zealand and another
twelve months in Australia. After that, | spent
six months touring Europe and two years
living in Nassau, Bahamas. That is where, 53
years ago, | met and married my guardian
angel, June. She accompanied me back to
Australia, where we lived for 12 years in
Sydney then another 20 years in Perth. We
returned to Canada in 1999 and have lived
in Halifax since then.

| was originally diagnosed with Chronic
Lymphocytic Leukemia (CLL) in 2004 and
received Fludarabine + Cyclophosphamide
+ Rituximab (FCR) treatment, 2nd line, in
2006. What followed was an amazing 14-
year remission. In February of 2020, | was
diagnosed with MDS and was told that this
aggressive bone marrow cancer was the
result of the FCR treatment | had back in
2006.

Looking back at how | arrived at this
point, | recall how in 2006 | responded to a
number of options. Due to a less than stellar
prognosis, we sold our business. We also
sold our house and moved into a waterfront
apartment. The big, life-changing decision |
made, however, was getting involved in
music. | had owned an old blues harmonica

AFTER MY DIAGNOSIS...
| DESPERATELY NEEDED
SOMETHING TO EASE

THE STRESS OF LIVING
WITH CANCER.

but | really had no idea how to play it. Up
until that time, | really had little appreciation
of anything related to music. Until my
original diagnosis, my whole life had been
taken up with family and business, both of
which were challenging and amazing.

After my diagnosis, however, | desperately
needed something to ease the stress of living
with cancer. | had friends who were into music,
and over the years, had met a few blues
musicians. A few of those artists would invite
me periodically, to sit in on their sessions,
where | would create some amateurish sounds
on my blues harp. Over the next few weeks
and months, as | slowly learned the basics, |
fell in love with music! Pretty soon, through
perseverance, | was able to contribute
something meaningful to a performance.

On what would turn out to be another
life-changing day, a friend who managed
musicians approached me with the idea of
recording a CD. | told him he was crazy! |
felt that my skill level was not that impressive.
However, with his encouragement, | asked
myself, “What do | have to lose?” With his
generous help, we put together an amazing
band of top musicians. We were blessed
when Charlie A’Court, an extremely talented
singer/guitar player, agreed to be our
‘frontman’. We called our band ‘Little Derek
and the Haemo Blues Band'. Our first venue
was a live concert, which was recorded and
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le Derek and the Haemo

than

became the first of what would eventually be
three CDs.

So there | was with my first ever CD.
What was | supposed to do with it2 A
lightbulb moment happened inside my ‘brain
box" and | requested a meeting with the
CEO of the fundraising arm of our hospital
here in Halifax. In the weeks ahead, we
worked out a way for me to create my own
fund through the QE2 Foundation. The
money raised would go towards helping
haematology patients who were having
financial challenges during treatment. From
my own experience, | knew full well about
the stress of going through treatment and
how even small issues could get blown out of
proportion. Of course, that just added to the
stress. The fund was not created to pay for
drugs or treatment but was there to help with
day to day financial challenges faced by my
fellow patients. It was managed by a social
worker in the hematology department, and
she was the only person with access to the
funds. The decision on how to use the fund
and who to help was 100% at her discretion.

For each of our three CDs, | wrote a song.
For the first recording, | wrote ‘Haemo
Blues’. On the second, | penned ‘Healing
Power of Music’ and for the third, ‘You Don't
Understand’. | have attached a link for "You
Don't Understand’. | hope you will see that
this was the most meaningful recording for me.
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Litle Derek and the Haemo Blues Band
never ‘gigged’, but a couple of times a year
we would put on a fundraising concert. Part
of that process included recording two more
live CDs. | always took pride in advertising
that 100% of ticket sales for the concerts and
100% of CD sales went straight into The Little
Derek Leukemia Fund. That meant that all
costs incurred in staging the concerts, as well
as recording and manufacturing the CDs
needed to be covered. | managed that
through sponsorships and donations. A lot of
my time and energy went into making those
events happen. Over 6 years, my band and
| contributed $200,000 to the needs of
patients, to try and assist in their time of crisis.
To me, the effort | put into that project was
more than worth it. In the year | turned 75
years old, the group disbanded, and |
decided to put all my energy into my family.

Although we no longer performed as a
band, that did not mean | did not play
regularly. Whenever | got a chance, | would
sit in for a set with my musician friends. My
music took me to Cuba where, for many
years, | would perform at a resort. That new
phase of my life started while on vacation
there. The experience led me to become an
agent and taking musicians from Nova
Scotia there to play. Of course, | always
played on stage with them. It was during that

MY ABSOLUTE BELIEF IN
MYSELF (WHICH | HAVE
ALWAYS HAD) AND THE FACT
THAT | AM MY NUMBER ONE
ADVOCATE IN ALL MATTERS

OF LIFE, ESPECIALLY MY
HEALTH CHALLENGES,
HELPS ME IMMENSELY IN
FACING THE CHALLENGING
SCENARIO OF MDS.

period when | first got the courage to sing
before an audience and have been doing so
ever since.

Over the past 16 years, my life has been
amazing! | believe that my new attitude,
combined with a healthy lifestyle made the
original CLL diagnosis of six years continue
on for many more years. Finding that
‘something’ to take my mind off my health
challenges, was invaluable in my previous
remission. Music was the best medicine ever!
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| have included links to two of my songs.
| hope you enjoy them and they inspire you.
https:/ /youtu.be/PVe2_QSBJmw
“You Don’t Understand”

hitps:/ /youtu.be/3vxRksB39gE

“Haemo Blues”

Fas

Now | face a new challenge... MDS is
much tougher than my CLL. With COVID and
my compromised immune system, it is difficult
to get out and play. | will need to find other
ways to keep my mind and body active.

I will leave you with this. My absolute
belief in myself (which | have always had)
and the fact that | am my number one
advocate in all matters of life, especially my
health challenges, helps me immensely in
facing the challenging scenario of MDS.
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Received the book.

It was inspirational and
encouraging to never
lose hope no matter how
hard the sufferings of an
MDS patient. Thank you
so much for this book!
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Agnes L.
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OUT OF SHAPE
A PATIENT STORY

ORDER A FREE COPY!

Bergit speaks very openly about her fears, the chaos of emotions that the
illness caused in her and the uncertainty about what is to come... She lets
MDS patients and their relatives share her knowledge about the disease
and her perception of MDS. In my opinion, this is a very valuable addition
to the medical perspective, which can help patients to better cope with

the disease.
Prof. Dr. Detlef Haase

Clinics for Hematology and Medical Oncology
University Medical Center, Géttingen, Germany

MEET BERGIT
KORSCHAN-KUHLE

MDS Patient. MDS Advocate...
and now the author of a new book
outlining her life since 2006 when
she was first diagnosed.

At the age of 49, Bergit fell ill with the still incurable malignant blood disease, myelodysplastic
syndromes (MDS). She had to take early retirement in 2011 because of this disease. In 2007, Bergit
started to contact other patients and patient organisations via the Internet. Over the years, her growing
number of contacts, her German, European and international networking, as well as her attendance
at patient events and specialist congresses, have increased her desire and opportunities to become
more professionally involved in patient representation. Today, Bergit is on the Board of Directors of
the LHRM, a patient organisation for leukaemic patients and their carers (the German Leuk&miehilfe
Rhein-Main e.V.), and is the contact person of the German MDS-PAT-IG (www.mds-patienten-ig.org).

hitps:/ / www.mds-foundation.org/out-of-shape-a-patient-story

The German translated version can be ordered from LHRM-MDS
Patienten-Interessen Gemeinschaft by emailing buero@LHRM.de.

| just received the copies of
Out of Shape that you so
generously provided. Thank you
so very much! This has changed
our lives so dramatically and
with your help, we should be
able to face each day with more
knowledge and confidence.

Thank you so much for the book. | can’t
put It down — it is as if it is our story. You
are so right on with everything. I’m in awe
of your details, analogies, and honesty.
Thank you so much your book is a gift |
will be sharing with our entire family, so
they better understand what dad is going
through. Many thanks for your great book!

Dixie L. Connie M.
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MDS IN THE TIME
OF COVID-19

ANNA STEEGMANN
New York, New York

PREFACE

In 2011, my husband of 25 years died
shortly after surgery for a brain tumor. In the
years after his death, | experienced waves of
intense grief over this deep loss. Over the next
four years, | lost my mother, my youngest
brother and two lifelong friends, one to
suicide.

Eventually | found joy in living again. | was
teaching two writing classes per semester at
The City College of New York and loved
working with students from the most diverse
backgrounds in the country. | did not intend to
retire anytime soon. As a staff writer for the
New York City Jazz Record, | attended
concerts, interviewed musicians and reviewed
new releases. | had joined a writers’ collective
named “Writers with Attitude”: | was one of
only two white members, and at 65, the
eldest, in the group. After years of mourning,
New York felt once again like an exciting city
to me: | went to museums, gallery openings,
concerts, and plays. | had great friends. To
start off the new decade the right way, |
treated myself to a week in Jamaica in

February of 2020.
THE WHOOSHING

Around that time, | noticed a whooshing
sound in my ears. During the day, | could
distract myself but at night, | could not sleep
without the fan going to drown out the
mysterious sound. A hearing test found
nothing wrong with my ears. Yearly stress tests
had shown that | was in excellent physical
shape despite my mitral valve prolapse and a
family history of coronary arferial disease.
Typically, | could keep up with people half my
age at the YMCA's spinning classes, now |
could barely make it to the end. When the
elevator in my building was out of order, | had
a hard time climbing the six floors to my
apartment. | made an appointment with my
cardiologist. She thought the whooshing

sound might be related to my heart and
ordered a spectral Doppler analysis — it
revealed no abnormalities, and neither did the
trans-thoracic echocardiogram. A blood fest
showed that | was anemic. She wanted to take
more blood for more tests. | saw her on
Thursday, March 5th, and | was scheduled to
call her on Monday for the results. But she
called the next day, reaching me at my
accountant's office: “Drop whatever you're
doing, get into a cab immediately and meet
me at my office.”

A SINKING FEELING

| took the subway. On the platform, a man
was playing Eric Clapton’s “Tears in Heaven”
on his steel drum. | was 65; my husband died
when he was 65. The song seemed like an
omen that my time, too, was very limited.
Would | be reunited with my husband soon?

My cardiologist explained that | was
deficient in all three cellular components of
my blood: the red and white cells as well as
the platelets. This was called pancytopenia.
She then called an oncologist and @
hematologist and read them the results of my
blood test. | sat next to her, as they
communicated  about me in an
incomprehensible language. Her colleagues
recommended that | go to the emergency
room right away. The blood work indicated
that | might have leukemia.

FOUR DAYS IN THE HOSPITAL

| had not been hospitalized since my
appendectomy when | was ten. On the TV in
the emergency room at Lenox Hill Hospital,
the anchor reported forty-four corona virus
cases in New York State. New York City
residents were rapidly emptying the
supermarket shelves. The man in the bed next
to me could not stop coughing — was he more
dangerous to me than my blood?

During my four nights at Lenox Hill, |
barely slept because my roommate blasted
her TV without interruption. The whooshing
continued. | tested negative for hepatitis C,
HIV, and herpes. My cardiologist visited me
every day. All the nurses and doctors were

wearing masks. | once fainted on the floor of
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Anna and Oskar in Central Park, NYC
the bathroom. On my last day, | underwent a
bone marrow biopsy. When | left the hospital,
I had to hold on to my friend Claudia who had
picked me up. At home, | experienced severe

diarrhea. Once | even had an accident in the
elevator. The whooshing continued.

THE DIAGNOSIS

My cardiologist called me with good
news: “You don't have lymphoma or
leukemia.” On Friday the 13th, | was going to
get the results of my bone marrow biopsy. |
wasn't worried.

“Your final diagnosis is myelodysplastic
syndrome,” the hematologist said. “You have
a bone marrow production problem. Your
white, red blood cells and your platelets
under-produce.” She then handed me a
Xeroxed paper with more information about
the disease. | was in shock. My knowledge
about bone marrow was limited to
MarkklsBchensuppe, a delicious soup made
with beef bone marrow dumplings. My
mother made it throughout my childhood and
youth in Germany.

“Some people with MDS are treated with
medication and blood transfusions,” she said,
“but your only hope for a cure is to have a
bone marrow transplant. Only 30-35% of all
patients make it.”

I was told to call the bone marrow

transplant center at Mount Sinai immediately:
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“You're in the high risk category,” she said
calmly. “You're already 65 and they don't
usually do bone marrow transplants for
people over 65. “

| was stunned by this turn of events and the
hematologist’s lack of empathy.

“I' will be on vacation for three weeks.
Make an appointment with my receptionist for
the beginning of April. If you're feeling bad
this weekend, get yourself to an emergency
room and ask for a blood transfusion.”

That, for a few weeks, was the last thing
she said.

TRYING TO FIND THE BEST
POSSIBLE CARE

As Covid-19 was raging cross the city, |
did not go to an emergency room and ask for
a blood transfusion. At home, | read up on
MDS online. | learned that it was a rare
cancer, frequently caused by exposure to
toxic industrial chemicals such as lead,
benzene, pesticides, heavy metals as well as
tobacco. | had been a heavy smoker for 20
years. | grew up in Europe's largest industrial
region. Our air and rivers were polluted from
the mines and steel factories. On my way to
school on my bike, | always rode past the
chemical plant. One summer there was an
accident in the plant and the entire fown was
covered with a white substance that looked
like snow. Everyone was coughing, covering
his or her mouths with a scarf. Did this cause
my MDS?2

When | saw the doctor in person on April
13th after a TeleMed visit the week before, she
was wearing a mask and a face shield. Ever
more remote behind her armor, she
announced infusions of Vidaza the following
day for five days each month without
mentioning the word chemotherapy. Injections
with Neulasta were to follow. She sent me off
with two Xeroxed papers explaining the
purpose and side effects of both.

New York City meanwhile had become
the epicenter of the pandemic. Governor
Cuomo declared a state of emergency on
March 7th. My college switched to online
instruction. On March 20, Mayor De Blasio

issued stay-at-home orders and established
curfews. Hospitals and nursing homes
experienced a shortage of protective gear
and ventilators. | used my time to learn how to
teach online and to learn more about MDS

including the stages of dying from MDS.
The MDS site of the Berlin hospital Charité
listed @ whooshing sound in the ears as one of
the symptoms of MDS, an indication of
anemia. At last, | had found an explanation
for that torment — on my own.

| contacted hospitals and doctors that the
MDS  Foundation
Excellence. No one answered my phone calls

deemed Centers of

and emails. No one admitted new patients.
The whooshing continued.

My  friend Elizabeth had been
successfully treated for lymphoma and
breast cancer at Memorial Sloan-Kettering
Cancer Center. She called, emailed and
possibly harassed the head of the leukemia
department and her assistant. She pleaded
my case until the oncologist gave in. She
was not allowed to take me on as a patient
now but she would consult with my
hematologist. Ultimately, | might be able to
transfer to Memorial Sloan-Kettering.

Shortly after, | received a call from the
bone marrow transplant center of Memorial
Sloan-Kettering. All fransplants were on hold.
The hospital had to keep their beds free for
Covid-19 patients. But they were going to
send me an HLA kit (human leukocyte antigen
test o determine fissue compatibility for organ
transplantation) to begin the donor search. |
was warned how difficult and dangerous the
procedure was, and how low the success rate.
I would have to be in the hospital for at least a
month and afterward | would have to live with
a caretaker for six months, possibly longer.

CHEMO

The first two rounds of chemotherapy
followed by the Neulasta shots were brutal.
The Neulasta caused the most aching bone
pain imaginable. | asked my friend to go to
the pharmacy for me to get me Tylenol. Rite
Aid and CVS were all out of Tylenol. People
had been stocking up on over-the-counter
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medicines. Luckily a friend who lived in the
neighborhood had a bottle at home and
shared some pills with me.

One day, | collapsed in the street as | was
walking my dog. Sitting on the stairs of an
apartment building, an older man looked at
me and asked, “Dialysis2” “Chemo,” |
answered. He sat down next to me until | felt
stronger and then walked me home. “I live in
apartment 4D, “he said. “Ring my bell anytime
you're feeling bad.” My friends and neighbors
came to my rescue by walking my dog,
bringing me food, and driving me to the clinic.

EXPLORATION

My diagnosis was MDS -EB 2, which
stood for excess blasts. | was given a life
expectancy of one to three years. My friend
Drunell connected me to a cancer doctor in
Boston. “Most important for you is to click with
your oncologist,” he said. “Memorial Sloan-
Kettering is an excellent place but it's a busy
factory. You might never get 30 minutes with
your doctor.”

| tried to find out everything | could about
MDS from a patient's perspective. | read
Robin Roberts Every Body's Got Something; |
joined the MDS Facebook group and spoke
to people on the phone who had undergone
bone marrow transplants. Linda from San
Francisco said, “You can write off one year of
your life but after that you'll be fine.” Julie had
been treated at Memorial Sloan- Kettering.
Her transplant failed and she developed
Multiple Myeloma: she was hoping for a
second transplant. It was scary to learn about
all that could go wrong.

THE HEIGHT OF THE PANDEMIC

During full lockdown in March and April,
an eerie silence took hold of New York City,
interrupted by boisterous birdsong at @
previously unheard volume as well as the
constant wailing of ambulance sirens. There
were hardly any cars on the street and almost
no planes in the sky. Every night at 7:00 p.m.
cars would start honking; people in the street
would stop and applaud, whistle and yell;
those at home would open their windows and
bang on pots and pans — to thank the heroic



OUR PATIENT STORIES

health care workers. The parents of two of my
students died. When their parents lost their
jobs, many of my students had to help put food
on the table and pay the rent. Often, they took
on dangerous work in food delivery. | worried
about them. April saw a record high of newly
diagnosed cases and 29,000 more deaths
than during the same month a year before.

TURN-AROUND

By May, less people were dying from
Covid-19. In June, | started daily Vidaza
injections at Memorial Sloan-Kettering, without
the dreaded Neulasta that had caused me so
much pain. My cancer turned into a fulltime job.
Often, | was in the clinic for five hours — waiting
for labs, then waiting for the results of the labs,
while reading the New York Times and listening
to my Lit Me Up playlist. When the blood
finally arrived, | would always look at the
names of the places on the bags and say
quietly, “Thank you, donor from Rockford,
lllinois.” The transfusions diminished the
whooshing and elevated my energy level
tremendously, but they could not prevent
bruising, a symptom of my low platelet levels.
My stomach was so black and blue from all the
injections that that the nurses could barely find
a spot for the needle. At least my mouth sores
disappeared when | gargled with a
combination of baking soda, salt and water.

The head of the leukemia department
became my oncologist. Even if we were on
the same hospital floor, | would only ever see
her via TeleMed. Terrible acoustics and
frequent tech problems sometimes forced us to
speak on the phone instead. We didn't
establish a personal relationship, but | felt that
| was in good hands.

Memorial Sloan-Kettering Cancer Center
was indeed a factory, albeit a luxurious one.
Walking into the building at 530 E. 74th St., |
felt I was entering the Hilton Hotel. In the
waiting area, patients had a view of the East
River, Roosevelt Island and Queens. The walls
were covered with expensive art works.
Patients had their own treatment rooms with
reclining chairs and TVs. They could help
themselves to cappuccino and order food

from the cafeteria. At the previous clinic, | sat
with all the chemo patients in one tight room
— | never felt safe. But no matter your
diagnosis, or the severity of your illness, in
both clinics you could only enter alone.

Some members of my MDS Facebook
group had become experts on their disease; |
did not read all my lab or bone marrow
biopsy reports — it was just too labor-intensive
to Google all the terms. “Just tell me what |
need to know,” | told the nurse practitioner.
Daily meditation helped keep my anxiety at
bay. An agnostic since age 10, | nevertheless
was grateful that my pen pal in jail as well as
my super, my neighbors and friends were
praying for me.

After six months of chemo, my cancer was
in remission. My BMT was scheduled for
October. My oncologist and her assistant said
good-bye to me via TeleMed.

“So | won't see you again2” | asked.

“Not unless your cancer comes back.”

“In that case, thank you for all you did for
me. You're both very nice women but I'd
rather not have to see you again,” | said.

The following week, | had a TeleMed visit
with the transplant doctor. A suitable donor
had been found, and on October 16, | would
be admitted to the hospital. | would have to
undergo many exams before admission, see
the dentist, gynecologist, have an echo-
cardiogram, a mammogram, an EKG, an

The day of my bone marrow transplant
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endoscopy and a colonoscopy, a pulmonary
function test and, last but not least, another
bone marrow biopsy.

FRUSTRATION EXPLODES

Following the death of George Floyd,
protests erupted all over the city. There were
daily rallies, vigils, demonstrations. | watched
the protests on 125th Street from my living
room window for twelve consecutive days.
MDS and the pandemic limited me to the
spectator role: | could not risk being around
hundreds of people.

The angry illegal fireworks started in the
first half of June and lasted for weeks — not
pops of firecrackers but real explosives,
starting in the afternoon and continuing
throughout the night, often until 5:00 a.m. The
thunderous booms made me feel as if | was
living in a war zone. No one could sleep. Dogs
went crazy. The police were slow fo react.

SETBACK

My ideal donor could not get an
appointment to have his bone marrow
harvested: all appointments had been delayed
because of Covid-19. The following month, my
ideal donor was no longer available. A second
candidate backed out. But the third, a 34-year-
old woman living in a foreign country, was sfill
available. My hospital admission was moved
to November. | would have to undergo another
round of chemo.
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My doctor advised me to give up teaching.
This was the hardest decision | had to make.

CARPE DIEM

At the beginning of summer, many
pandemic restrictions were lifted in New York:
the mood rose, irrepressibly. | visited the
Botanical Garden, attended a press opening
at the Guggenheim museum, met friends at
outdoor restaurants, and spent many hours in
Central Park. My Access-A-Ride driver, a
much younger man from Georgia, the former
Soviet Union, named Vakho, pursued and
distracted me. My cancer did not deter him.
“You'll be fine,

conviction. We sent sexy text messages and

| know it,” he said with

made plans to meet. Soon the temperature
rose to 98 degrees, and without any air-
conditioned spaces for a rendezvous, our
budding romance wilted.

HOPE FOR A NEW BEGINNING

On November 7, a radiant autumn day, |
was waiting outside the vet's office for my dog
— in this ninth month of the pandemic, owners
were sfill not allowed to accompany their pets
inside. Suddenly the young woman with the
adorable pug shouted, “Biden won! Biden

|”

won!” People on the sidewalk started
screaming, dancing, and singing: “Hit the
road, Don, and never come back, no more, no
more..." Others poured out of their buildings
with banners and musical instruments; drivers
madly honked their horns — all of Malcolm X.
Blvd. erupted in wild noise, full of joy and hope
after a very long, dark time. | took it as a good
omen for my own new chance.

My brother and several old girlfriends had
volunteered to come from Germany and take
care of me at home after my hospital stay, but
because of the pandemic, they could not
travel. | felt so lucky when my friend Marla, a
retired nurse who had been able to diagnose
her own Polycythemia Vera, a rare blood
cancer, offered to stay with me until | had
made it safely to Day 100.

On November 12th, the day before my
admission to Memorial Sloan-Kettering, |
spent an entire day signing documents,

undergoing lab tests, talking to the nurse
the BMT
finally, my doctor. She

practitioner, the pharmacist,
educator and,
informed me that my donor was far from a
good match: Not even the anticipated 10 out
of the optimal 12, but only a 9, the lowest
acceptable number, meaning a higher risk of
graft-versus-host disease. | had no choice but
to proceed anyway.

“Are you getting nervous2” my doctor
asked.

“Not as long as I'm busy during the day,”
| said. “But at night my fears come out in my
dreams.”

I had been present at the hospital when my
husband died suddenly a decade ago, and @
few nights ago, | had relived that scene with
undiminished intensity. Telling the doctor my
dream, | started to cry.

That evening, my friends Erika and
Michael came to pick up my dog. Oskar
would live with them and their two dogs for as
long as | had to stay in the hospital. Oskar
and | had never been separated for so long.

TRANSPLANT AND BEYOND

On Friday, November 13th, | entered the
hospital. After the catheter was placed, | went
to my room, unpacked my suitcase, put up
photos of friends and family and the places |
intended to visit again — Berlin, Vienng,
Venice, the Baltic Sea and Morocco. |
arranged my collection of lucky charms on my
nightstand, my mother's rosary among them.
The next day | started intense chemotherapy
with Flurabine for a week, followed by a day

of rest, and then the transplant. My donor’s

Y A

The lucky charms | placed on my nightstand
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stem cells entered my bloodstream through my
catheter — it was pain-free and lasted about
an hour. But the following two weeks were pure
misery with frequent diarrhea and vomiting,
often at the same time. On some days, | had to
change my underwear five times.

Food was repulsive; all | could tolerate were
small portions of mashed potatoes with gravy. |
have never felt so crummy in my entire life. Butin
spite of my wiped-out immune system | was
allowed one visitor per day. These visits made
me feel loved and supported. One condition for
leaving the hospital was that | could walk by
myself. Whenever diarrhea didn't keep me
close to the bathroom, | made my rounds
through the hallways, rolling along my IV pole.

Before being admitted to the hospital | had
been rather ambitious: | was going to get a lot
of reading done, brush up on my French, write
long letters to friends. None of that happened.
| managed to write brief group emails to my
friends and to send text messages to my MDS
pen pal Kirk who was undergoing his second
transplant at a hospital in Ohio. Compared to
him, | felt fortunate: he was not allowed any
visitors; not even his wife was permitted to
enter the hospital.

“Take it one day at a time,” | was told, but
an entire day of misery was too much fo face.
So | divided the day into three-hour segments.
At 9:00 a.m., | said to myself, | have to make
it to noon. At noon, | said, | have to make it to
3:00 p.m. My strategy helped a lot.

On December 16, | was released. A nurse
put me into a wheelchair. On the way to the
elevator a cheering group of nurses and
doctors were lined up on both sides, like an
honor guard. Coumba, my favorite nurse’s
aid from Senegal, handed me a golden pair
of scissors to cut a green ribbon. Then she
ribbon
Everybody applauded.

THE FIRST 100 DAYS

Marla was waiting for me at home. | had

placed the around my neck.

lost 15 pounds in the hospital and now
weighed just 111 pounds. | felt weak and
shaky but in good spirits. | was thrilled to be
back home and to be reunited with Oskar.
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Not all doctors would allow their patients to
live with their dog so soon after a transplant. |
was grateful that my doctor recognized the
emotional benefits of having my dog with me
over the medical risks. He was not allowed to
sleep in my bed or lick my face, and | could
not pick up his poop — Marla came to the
rescue. She also made delicious chicken soup
for me every day.

For six weeks, | had to return several times
each eek to MSK's Red Team, the post-
transplant care unit. | was severely deficient in
magnesium and needed frequent transfusions
of blood, platelets and magnesium,
administered painlessly through my catheter. |
had to take an enormous amount of pills every
day — some were for my GVHD, others were
experimental drugs to prevent the rejection of
my donor’s stem cells.

My doctor was pleased with my progress.
“You're doing better than expected,” she kept
saying. Twice | had severe diarrhea, once |
collapsed on the kitchen floor. My appetite,

helped by steroids, came back. Every day | felt
a litlle stronger; every day | could walk a litle
longer. | was proud of myself when | made the
hour and a half walk to Central Park and back.

Walking — sometimes with a friend — was
my only diversion from spending all my time at
home or MSKCC. After six weeks | was
released from the Red Team to the regular
clinic — a huge step forward. As Day 100
approached, my doctor told me that | could
live alone again and even go shopping
during off hours — another big step.

On Day 126 dfter the transplant, my doctor
expressed concerns about the results of my
latest BMB and my GVHD. She took me off
the medications that suppress my immune system.
She also told me that | might have to go back to
chemo, this time not seven days a week, only five.
I'm trying fo stay calm. My neighbors and friends,
my super and pen pal in jail will have to pray for
me, the non-believer, once again. As always,
their prayers are very much appreciated.

The mission of Angel Flight East is to
provide free air transportation to
qualified patients and their families by
arranging flights to distant medical
facilities, delivering supplies to
disaster areas, and reuniting families
during desperate times.

angelflighteast.org - 215-358-1900

QOEHE

53



OUR PATIENT STORIES

THE DAY MY LIFE
CHANGED

FIONA MCWHIRTER
Queensland, Australia

My name is Fiona, | am 48 and live in
regional Queensland Australia. My hometown
is 650 km away from our capital city.

My story starts with irregular blood tests
over many years indicating thrombo-
cytopenia, leukopenia and neutropenia.
Particularly prominent during my pregnancies.

In 2019, my current GP did a series of
bloods; it was after it was confirmed there
were no other abnormalities found in any of
the screenings that | was referred to the
Haematology Department. The wait between
the referral in November 2019 and the
appointment in Feb 2020 was excruciating. |
told no one my fears. | am a nurse, so | had
ALL of the potential scenarios going through
my head.

At my appointment it was suggested | have
a bone marrow biopsy to rule out any
underlying issues. The specialist was not
concerned as | was asymptomatic aside from
fatigue. I had been putting the fatigue down to
being a mum to 5 busy boys (let's face it that's
A LOT of food!) and living a 35 minute drive
from town.

During the lead up to my bone marrow
biopsy, | recalled all the BMB | had seen or
attended to and became quite unsettled.
Again, | told no one my fears or anxieties. |
had local anaesthetic to the site of the
procedure and away we went.

Now as a nurse | need to know everything
about everything. My poor haematologist
was grilled with so many questions and
thankfully the BMB was not as bad as | had
anticipated.

Then another wait. For results. The
anticipatory anxiety got a bit overwhelming at
times. Again, | didn't share my feelings with
anyone so as not fo cause concern in case the
results were not clear.

The results took longer than expected as
the pandemic we know as COVID 19 hit the
world and our laboratories  were
overwhelmed with their workload.

Also turns out the results were not clear.
COVID meant the cancer care clinics were
doing mostly phone consultations. SO in May
2020 | was given the diagnosis of
Myelodysplasia Syndrome over the phone.
Cytogenetics were not yet available so more
waiting.

The haematologist told me not to google it
and to only read the information he would
provide until we had the big picture. For once

| did as | was told.

MY HOPE IS TO BUILD
COMMUNITY AWARENESS
THAT HAVING A RARE DISEASE
CAN BE SO ISOLATING WHEN

SO MANY DO NOT HAVE A
LEVEL OF AWARENESS OR
UNDERSTANDING.
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The big picture was MDS-MLD low risk. In
all my years of nursing | had never heard of
MDS. So | began researching and joining
groups for information and support. The
amount of different information can be very
overwhelming and at times when you read
that someone has died it still is overwhelming.

How do you fell your family you have
cancer? Five children aged from 22 to 10. We
felt it required a systematic approach of age
appropriate information. The younger boys
were very upset. To them the word cancer
equates fo death. We reinforced living with
cancer is very different to dying from it.

We also involved an organisation known
as CanTeen who provide support for young
people with family members with cancer or
themselves living with cancer. They have been
amazing. It helps the kids feel less alone and
isolated.

My husband atftends the appointments
with me which | appreciate so very much. | try
not to share my negative feelings very much
as | don't want to be a burden. | understand
how difficult it is to ride the roller coaster of
MDS so putting extra worries onto him is not
something | choose to do.

In October 2020, | participated in the
event “Light the Night” which raises money for
the Leukemia Foundation in Australia. This
organisation has given me my own support
person to answer questions, get resources
from and support through the confusion and
overwhelming feelings. It also provides
accommodation, transport and  other
assistance to families having to travel
distances for treatment. A resource | am so
grateful for.

Later the same month, my family and
friends participated in the MDS Foundation
Global Walk. | did television, radio and
newspaper interviews to raise awareness
about MDS. We were the only team
registered in Australia. My hope is to build
community awareness that having a rare
disease can be so isolating when so many do
not have a level of awareness or
understanding.
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The Australia team walking in the MDS Foundational Global Walk

| went to Brisbane for a second opinion
and had another BMB and other fests. The
findings were similar except for identifying the
KRAS mutation. No one is clear on how that
affects my prognosis or treatment as there has
not been enough clinical studies done. (I only
discovered this information in March 2021.)

To date, | am lucky. My platelets, WBC
and neutrophils remain quite low but not low
enough to require transfusions, nor have |
needed to commence treatment. | am
currently known as ‘wait and watch'.

| hate the stress this disease causes my
family with its uncertainty, unpredictability and
symptoms no one can see or understand. | do
not show the depth of my worries and fears to
my family. | do get frightened and | do get
anxious about the future and my family’s
future. But mostly the diagnosis has taught me
meditation, yoga, mindfulness and being in
the moment is the best gift | can give my self
and my family. Nothing else is guaranteed.

In May | am participating in the "World's
Greatest Shave’ to raise funds for the
Leukemia Foundation. | am shaving my head
as is my husband. Our 5 kids are colouring
their hair to raise money for CanTeen.

October 2020 — “Light the Night” Walk raising money for the Leukemia Foundation

I try to live life as loudly and with purpose
as much as my aches and fatigue allows. |
have reduced my work hours as my job is
stressful, and both the Haematologist and GP
had indication that for my ongoing health |
needed to reduce stress levels.

Thank you for taking the time to read my
story to date. To all of those with MDS | see
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you, you are not alone, and | thank you all for
sharing your stories and information on the
groups | have joined. For those supporting
and caring for those with MDS, THANK YOU
for all you do. Nobody understands the roller
coaster that is MDS as much as us and | know
| appreciate the support more than the
provider will ever know.
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THE POWER OF
TOGETHERNESS —
FINDING THE LIGHT FROM
WITHIN THE DARKNESS...

ALISSA METGE AND
GERALD BRODSKY (MY DAD)
Las Vegas, Nevada

In March of 2017, my dad was
diagnosed with MDS (RARS) that was
discovered after a routine colonoscopy
incident that led to a bleeding episode
requiring a three-day hospital stay, a couple
of transfusions, and then a “watch and wait”
period until we finally got the answer we
needed from a local oncologist.

My initial feelings were absolute shock
and devastation that my lifetime hero and
best friend had an incurable rare disease,
and there was nothing | could do about it.
That's where | was wrong... there was a lot |
could do, and it was just a matter of
“changing gears” from negative to positive.
After almost a year of trying to find answers
as to what was wrong with him, and why he
wasn’t bouncing back from the colonoscopy
issue that was the catalyst for his severe
anemia and iron binding issues, it became
very clear that my new mission in life would
become advocacy. | am a big believer that
you have to be your own best advocate not
only in matters of health, but life in general.
My dad is a very trusting person and just
followed the guidance and direction of his
long time, trusted primary care physician. |
knew that something bigger was going on
and it was just a matter of being persistent
and asking the right questions of the right
people. Questioning physicians and their
decisions is like walking on a thin sheet of
ice, but luckily | had the right treading.

This experience gave me the opportunity
to use my medical background and passion
to dig into the science aspect of this rare
disease and use my human relation skills to
make the journey as tolerable as possible for

my dad, mom, self, and family. Everyone
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wants to trust their doctors and medical team
professionals and hope for answers and
solutions. Through this experience it became
crystal clear that if you don't fall into the
exact right hands or have a black and white
issue, you are really on your own to change
the course of the rest of your life.

Having a 20+ year background in
medical IT, | was able to understand the
magnitude of this diagnosis and navigate
through all the resources available to learn
as much as we could and make the best
decisions. My dad is pretty good with using
his computer, but being 83 at the time of his

MY NEW ROLE AS DAUGHTER
ADVOCATE INCLUDED
GOING TO EVERY DOCTOR
VISIT TOGETHER AND

MAKING SURE HIS CARE TEAM
KNEW HE HAD A STRONG
SUPPORT NETWORK.
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diagnosis, finding information and resources
was easier for me to get quickly and | would
send everything relevant | could find for him
to read and absorb.

It gave us an opportunity for an even
deeper bonding experience, though the
subject matter was/is grim. My dad and |
are from the same mold, and fortunately our
DNA helped us stay positive as we
journeyed into the unknown. It gave us many
more opportunities to spend time together
and certainly different things to talk about
and learn together.

My new role as daughter advocate
included going to every doctor visit together
and making sure his care team knew he had
a strong support network. | believe this was
critical during all of his transfusions, bone
marrow biopsies and follow up visits. There
is safety in numbers and very often two
heads are better than one. There were times
when roadblocks were present, and being
the bulldozer that | am at times, we were
able to plow ourselves through to reach the
best solutions for the issues we were
struggling with. The one big obstacle | can't
change right now is how the pandemic has
changed everything. I'm no longer able to

be in the infusion room with him during his
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transfusions (which were great opportunities
to have a few hours of one-on-one time),
though | have been granted special
clearance to be present during doctor
visits/procedures. Thankfully, this past
summer my dad was able to get on
Luspatercept therapy shortly after it received
its FDA approval... that has helped reduce
the frequency of his transfusions and almost
cut them in half of what he was doing prior.
We do miss many of the things we used to do
together and with family, and our “fun” trips
are pretfty much all but gone, but we do the
best we can to make the most of each day.

We are big believers in teamwork,
collaboration, and partnerships, and
because of that, we have met some amazing
people along the way that have made this
miserable diagnosis easier to cope with.
Very often when you encounter any serious
health issue, being or feeling alone is
sometimes the worst part of it. We are
grateful for the wonderful people out there
that care about helping others and have
been so helpful in providing resources and
activities to make the best of this awful
disease and all that comes with it. Another
wonderful part of the journey is that | have
found some unique volunteer opportunities
that involve helping raise awareness for
MDS and the rare diseases.

As a caregiver and advocate | know how
hard it is to be in that role, especially for
someone you love so much. | also know that
having people you can trust and rely on is
critical in keeping your spirits up. When |
have my dark days, and there have been
many, | try and find something | can do to
help someone else instead of feeling sorry
for myself — that in itself has been life
changing for me as | cope with this disease,
and what the future holds for my hero. It also
helps when my dad tells me that he couldn’t
imagine a better caregiver and advocate
than me, and | am truly honored to be able
to be by his side through it all.

| don’t know what the future holds or how

much time/quality of life my dad has left, but
| know that the “power of together” makes
the world a better place and | am grateful

for every day that we have. | am also
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grateful for the wonderful people we've met
along the way because of this disease, and
all of YOU that have shared “their story” and
inspired me to share ours.
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AML RESOURCES ‘l [\’IHS
YOU AND AML: &

AN ANIMATED PATIENT’S GUIDE TO ACUTE MYELOID LEUKEMIA

This resource is intended for patients with acute myeloid leukemia (AML). You will find expert advice about AML, AML with myelodysplasia-
related changes (AML-MRC) and treatment-related AML (tAML) to help you discuss key issues with your healthcare provider and make important
decisions related to management and treatment.

“YOU AND AML” CONTAINS 4 LEARNING MODULES:
* Understanding AML
¢ Understanding AML-MRC and tAML

Each module contains easy-to-understand animations with audio narration, video explanations by AML experts, patient interviews, and illustrated
slide shows.

" You and AML

An Animated Patient's Guide to Acute Myeloid Leukemia
www.YouAndAML.com

-

BUILDING BLOCKS OF HOPE

You or someone you know has been diagnosed

\\V/

AML Edition .
Building Blocks of Hope. with AML.
—————— Hearing the words Acute Myeloid Leukemia or AML can be
_ Strategies for frightening. The diagnosis of AML is often unexpected and filled
Patients & Careghiers with both immediate and long-term challenges. You probably
At Myooid Lekemia (AML) Ediion have many questions. Allow yourself time to adjust to the

by Sandra Kurtin

diagnosis of AML. Take time to explore the Building Blocks of

Hope®, it is designed to help get you the information that you are
looking for and take an active part in your AML journey. This is a
great way to share this information with family and friends. The
s sfoundofion AML BBoH contains four chapters and a glossary of terms:

’ Chapter 1: Understanding Acute Myeloid Leukemia

Chapter 2: Seeking Treatment

Chapter 3: General Resources for Living with AML
Chapter 4: The MDS Foundation
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JAZZ PHARMACEUTICALS
ANNOUNCES FDA APPROVAL
OF ADDITIONAL INDICATION
FOR VYXEOS®
(DAUNORUBICIN AND
CYTARABINE) FOR THE
TREATMENT OF SECONDARY
ACUTE MYELOID LEUKEMIA
IN PEDIATRIC PATIENTS

DUBLIN, MARCH 30, 2021 — Jazz
Pharmaceuticals plc (Nasdaq: JAZZ) today
announced that the U.S. Food and Drug
Administration (FDA) approved a revised
label for Vyxeos® (daunorubicin and
cytarabine) to include a new indication to
treat newly-diagnosed therapy-related acute
myeloid leukemia (--AML) or AML with
myelodysplasia-related changes (AML-MRC)
in pediatric patients aged one year and older.
The approval of Vyxeos for this indication is
supported by safety data from two single-arm
trials: AAML1421, conducted by the
Children's Oncology Group (COG) and CPX-
MA-1201, conducted by Cincinnati
Children's Hospital (CCH) and evidence of
effectiveness from an adequate and well-
controlled study in adults.

“At Jazz Pharmaceuticals, we believe dll
patients living with complex conditions
deserve solutions, and work diligently to
expand the science behind our therapies to
ensure the greatest number of patients can
benefit from our medicines,” said Robert
lannone, M.D., M.S.C.E., executive vice
president, research and development and
chief medical officer of Jazz Pharmaceuticals.
“While pediatric

relatively small percentage of total AML

patients represent a
patients, there is a critical need for more
effective therapies in this setting. With the
expansion of the Vyxeos label to include the
pediatric population, Jazz demonstrates our
continved commitment to broadening our
cancer research and focusing on the people
for whom we can have the greatest impact.”

Safety and pharmacokinetics of Vyxeos in
children and young adults were established in
two clinical studies that enrolled patients with

APPROVAL

AML or relapsed/refractory hematologic
malignancies. Thirty-eight pediatric patients
aged one to 21 years of age with AML in first
relapse were enrolled in the Phase 1/2
AAML1421 study conducted by COG, and
27 patients aged one to 19 years with
relapsed/refractory hematologic malignancies
were enrolled in the Phase 1 CPX-MA-1201
study conducted by CCH. Both studies found
no differences in the safety profile based on
age. 1 The use of Vyxeos for this indication is
supported by evidence of effectiveness from
study CPX351-301 in adult patients.

Vyxeos has a Boxed Warning as it cannot be
substituted with other daunorubicin and/or
cytarabine-containing products. In the Phase
3 study, the most common adverse reactions
(incidence 225%) were bleeding events,
fever, rash, swelling, nausea, sores in the
mouth or throat, diarrhea, constipation,
muscle pain, tiredness, stomach pain, difficulty
breathing, headache, cough, decreased
appetite, irregular heartbeat, pneumonig,
blood infection, chills, sleep disorders and
vomiting.

“The expansion of the Vyxeos label to include
children is a welcome and necessary
advancement in support of some of our most
vulnerable patients,” said Dr. Edward Anders
Kolb, M.D., director of the Center for Cancer
and Blood Disorders at Nemours/Alfred |.
DuPont Hospital for Children and chair of
myeloid disease committee at COG. “Jazz
has been a wonderful partner in pediatric
drug development and we are grateful for the
continued work being done to provide safe
and effective therapies for children.”
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About Vyxeos®
(daunorubicin and cytarabine)

Vyxeos is a liposomal combination of
daunorubicin, an anthracycline fopoisomerase
inhibitor, and cytarabine, a nucleoside
metabolic inhibitor, that is indicated for the
treatment of newly-diagnosed therapy-
related acute myeloid leukemia (--AML) or
AML with myelodysplasia-related changes
(AML-MRC) in adults and pediatric patients 1
year and older. For more information about
Vyxeos in the United States, please visit
https:/ /vyxeos.com.

About Jazz Pharmaceuticals

Jazz Pharmaceuticals plc (Nasdaq: JAZZ) is a
global  biopharmaceutical ~ company
dedicated to developing life-changing
medicines for people with serious diseases —
often with limited or no options. We have a
diverse portfolio of marketed medicines and
novel product candidates, from early- to late-
stage development, in key therapeutic areas.
Our focus is in neuroscience, including sleep
medicine and movement disorders, and in
oncology, including hematologic
malignancies and solid tumors. We actively
explore new options for patients including
novel  compounds,
advancements, biologics and innovative
delivery technologies. Jazz is headquartered
in Dublin, Ireland and has employees around
the globe, serving patients in more than 90
countries. For more information, please visit

small  molecule

www.jazzpharmaceuticals.com and follow
@JazzPharma on Twitter.



Do you or a loved one have
myelodysplastic syndromes
or secondary acute myeloid

leukemia and are looking for
resources or ways to connect
with others on your journey?

Navigating Secondary
Acute Myeloid Leukemia

People affected by myelodysplastic syndromes
(MDS) or secondary acute myeloid leukemia (sAML)
often face many uncertainties on how these diseases
develop and progress, what available treatment
options there are and the impact they may have on
everyday life.

Vi

Educate on the science

behind MDS and sAML

About AML

» AMLis an aggressive (fast-growing) disease in
which too many myeloblasts (immature white
blood cells) are found in the bone marrow and
blood."? sAML is one type of AML that may be
linked to specific preexisting conditions, like
MDS, or to prior treatment for a malignant or
non-malignant disease.>

Hik 0%

Visit FindTheRightFit-sAML.com to learn mq bout sSAML subt; | options.

Find the Right Fit is a program from Jazz Pharmaceuticals,

developed with consultation from the Myelodysplastic Syndromes
Foundation, Inc. and the Cancer Support Community.
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Offer information regarding
treatment options and
coping strategies

For those in search of answers, Find the Right

Fit can provide information and educational
resources for people living with MDS or sAML, as
well as their loved ones who often take on the role
of caregiver.

A cancer diagnosis can be overwhelming, but knowledge is power. To help navigate each person’sindividual
journey, Find the Right Fit provides a collection of tools including articles, videos, patient stories and more that:

Connect patients and
their loved ones with the
appropriate resources to

manage an MDS or sAML

diagnosis with confidence

Visit FindTheRightFit-sAML.com.

About MDS

MDS, aform of blood cancer, are an often unrecognized,
under-diagnosed, rare group of bone marrow failure
disorders where the body can no longer make enough
healthy, normal blood cells in the bone marrow. 4

The cause of MDS is unknown, but potential triggers
include radiation and chemotherapy for cancer, as well
as long-term exposure to certain environmental or
industrial chemicals, such as benzene.*

Visit FindTheRightFit-sAML.com to learn how MDS can progress to sAML.
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CONTRIBUTIONS TO THE MDS FOUNDATION

The MDS Foundation relies on gifts to further its work. We would like to
acknowledge the generosity of the following individuals and organizations

that have recently provided gifts to the Foundation:

Todd Aaron
William Abernethy
Gregory Adams
Laurie Adams

Lisa Albrighton
Tracy Baroni Allmon
Robert Allred
Tracy Althouse
Kristin Ancell
Howard Anderson
Judith Anderson
Leslie Anderson
Pepper Anderson
Jesse Anderson
Christine Anderson
Brian Anderson
Sarah Anderson
Nancy Hughes Anthony
Nikki Apitz

Maria Arrate

Jane Arthurs

Kali Aselton
Thomas Aselton
Karen Ash

Alana Ash

Austin Ash

Russell Ash

Jean Atkinson
Kimberly Bacon
Kristi Balicki
Oxana Bartholomew
Barbara Bartlett
Jamie Barton
Laura Baum
Regina Beals
Pamela Bechtel
Eileen Bedell
Josiah Beech
Esther Beile
Antonia Bellanca
Sarah Bennett
John M. Bennett, MD

Sasha Benov

P. Bruce and Sylvia Benzler

Stephen John Berger, Sr.
Marvin Berlin

Carlos Bernal

Robert Bernhard

Beth Blaze

Suzanne Bloom
Richard Blumel

Clarice Boehmer
Angie Boettcher
Stephanie Bohannan
Tara Boyer

Zay and Cinnamon Bradley
Russell Bramwell
Adelaide Branchini
Katie Brandow
Douglas Brandt

David Bremm

Barbara Brewer

Laura Brindley

Yvette Brissett

Belinda and Rob Brock
Bill Bruffey

Andrew M. Brunner
Claudia Buckley

Rena Buckstein

J Kelly Buis

Julie Burden

Keith Burgess

Richard and Ann Burgy
Alison Burke

Terry Burke

Jennifer Burks

Angela Bursua

Susan Butler

Michael and Nathalie Byrne
Catherine Cahill

Anne Cahn

Edillberto Caicdeo
Teresa Caicedo

Erica Cameron

Giles Campion
Alexandra Canmann
Joyce Capaldo

Patti and Alan Caplan
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Catherine Carbonaro
Debbie Carver

Vikki Castellano
Nancy Cestare

Bob Chagnon

Kristen Chandler

Sam Chiu

Alice Christofersen
SooSung Chun
Marymae and John Cioffi
Peggy and Ken Cirillo
Branko Cirovic
Richard Clark

Sandy A. Clausen
Emmy Clausing

Lori Clemons

Michael Collins
Michael Colton

Hope Comer

Greg Conforti

Jason and Leslie Beth Magee

Congdon

Jane Connelly

Mimi Conrad

Megan Conrad

Ron and Janice Cook
Brian Cormier
Nicole Costantino
Ann Brody Cove
Clay and Chris Cox

Diane and David Crabtree

Brian and Mary Crathern
Quincy Crawford
Denise Crawford
Vanessa Criswell
Shannon Crittenden
Cheryl Croci

Jerry and Libba Crook
Neil and Ruth Cuadra
Emily Cunha

Kimberly Cushman
Corey Cutler

Carrie Dandy
Raymond P. Daniels

W. Kirby and Ann Archer Davis
Nancy Davis

Trevor Davis

Mark and Martha De Noble
John Dean

Diann DeAngelis

Ben Debelak

Nilton DeJesus

Laine Delaney

Joe and Barbara Demali
Molly Desrosiers

Judy DiBattiste

Barbara DiPasquale
Lisa Dittemore

Anthony Ditty

Shereen Docktor

Amy Doherty

Rebecca Dolin

Dixon Dorand

Stan Dorf

Theodore Dorf

Lea Dottke

Jane Dougkas

Dittman Duffer

Kestrel Dunn

Katie Dunn

Steve Dunning

Patrick Dwyer

John Dyson

Sarah Eberhard

Barry Eberhardt

Lael and Mark Edelstein
Nancy Egan

Lora Ehrhart

Walter R. Eisenhaver
Jean Ellis

Gayle Ellis

Linnea Elrington

Lisa Essig

Sarah Ann Ezzell
Stephen and Mary Fabina
Patrice Fallon

Patterson Family

DiMiceli Family



CONTRIBUTIONS TO THE MDS FOUNDATION

Nienke Feenstra
Jonathan Feld

Stuart and Karen Feldman
Jenny Feltz

Andrew Fendler

Judi Feniger

Brent Ferrell

Joshua Ferrin

Josh Ferrin

Amy Ferrone

Andrew O. Feuerstein
Ryan Field

Donna Field

Betty Fimbel

Melissa Fischer

Dave Fisher

Stacy Fishman

Sherry Fixler

Patricia Fletcher
Carole Flores

Mavis Flowers

Eric Floyd

Kevin Flynn

Bonnie Flynn

Lindsey Folio

Martha Fonseca

Ivan Forero

Diana Forero

Ivan Forero

Aura Forero-Dejesus
Aura-Ciristina Forero-Delesus
Stanrose Foundation
AmazonSmile Foundation
Aileen Fox

Sonya Serota Frazin
Ellen Fredman
Valerie Fristrom
Nancy Gabriel

Kathy Gaffney
Megan Gaffney
Laura Gagnon

Tori Gaines

Inma Galan

Dennis and Tamy Galfo
Anne Marie Galfo
Kelsey Galfo

Drake Galfo

llene Galinsky

Dale Ganser

Pallavi Garg

William Garrard
Margaret Gavin

Amy Giannico-Schuster
Michael Gibson

Jill Gilbert

Catherine McCall Ginsberg
Simona Giovando

John Glavin

Jennifer Glenn

Naomi Glickfeld

Paul Glickman

Trisha Goben

Tava Golden

Lewis and Sylvia Gollub
Hayden Gomes
Marsha Gonda
Matthew Gonzales
Stacey Goodman
Stuart Gordon

Suzanne Gosselin
Patrick and Marta Gould
Barbara Grande
Belinda Grant-Chadwell
Emma Green

Jennifer Green

Peter L. Greenberg, MD
Kristin Greenough
Catherine Gregor
Matthew Grenier

Bob Grenier

Rocio Grenier

Elizabeth Gretton

Brian Grieb

Dwight Griesman
Danny Guerra

Lisa Hafley

Stacie Hale

Karen Hampton

Brian Hampton

Paula Hanley

Mary Harper

Lee Harris

Megan Harris

Jean Harrison

Megan Harrison
Amber Hart

Stephanie Shors Hart
Page and Rodes Hart
Roger and Carole Hartmann
Nina Haskett
Maureen Hawe
Jolene Hawkes

Dorri Hawkes

Ruth Hayes

Vanessa Hazzard
Craig Healy

Olaf Henderson
Christine Miller Hendrix
Jose Hernandez
Yamile Hernandez
Sylvia Herskowitz
Ronne and Donald Hess
Patricia Hibbits

Jacob Hickey

Cindy Hicks

Jeanne Hill

Jeannine Hines

Mary Hoag

Yolanda Rueda Hock
Laura Hoffman
Michael Hollander
Carol Holman

Junshik Hong

Kwangik Hong

James Hrisho

Carolyn and Joel Hunt
Craig Hurley

Paula Hurley

Melissa Hylton

Tracey Iraca

Chuck and Cathy Isaacs
Heidi Israel

Zenon Ivanonko

Rod Jacobs

Barry Jacobs

Daniel Jacobs

Hyung Soo Jang

John Jarnis

Michelle Jenkins
Christine Jensen
Lucy Jeong-Adler
Louis and Kathy Jerge
Joyce Johnson
Susan Johnson
Gregg Joly

Henry Joseph
Ricky Joshi

Allen Kadish

Keith Kailer

Brian Kailer
Minsung Kang
Diane Kaufman
Leah Keenan
Christie Kehoe
Vasken Kelerchian
Ginger Kelly
Brian Kemper
Gmoe and Jen Kerwin
Phillip Kerwin
Sejin Kim

Jae and Young Kim
Joohwan Kim

Tae Kon Kim

Neil King

Eric King

Janet Klagholz
Mary Kleinofen
Serena Klosa
Teresa Knoop
Mary Pat Kollitz
Adriana Koziol
Jeremy Kraff
Leslie Kraus
Barbara Kraus
Carol Kraus
Sandra Kurtin
Sharon Kurzynski
Kelli Kuzdrall
Howie Labow

Jan and Larry Landry
Kenneth Langolf
Ashley Lapointe
Jen LaPorte

Stephen and Kathryn Larkin
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Marc Larochelle
Richard Larson
Lori Lauersdorf
Joyce Law

Kevin Lawlor
Joanne Lazzaro
Christine Le

Jerry Leber
Connie Lee
Douglas Lee
Caia Lee

Priscilla Lee
Jamie Lee
Patricia LeHoullier
Joseph Levin
Michael Levin
Loz Lewis

Pearl Lewis
Jennifer Lewis
Tiffany Lewis
Patricia Licurse
Nancy limas

Ruth Limas

Ariel Limas
Omar Limas
Oswaldo Limas
Shelby Lind
Marie Wikstrom Lindholm
Robert Lindsley
Coleman Lindsley
Metaplan, LLC
Justin Lo

Bora Lockhart
Courtney Lovely
Benjamin Lozare
Angela Luper
Marlise Luskin
Kathleen Lynch
Gene Lynes
George F. Mackey, Esq.
Amy Maclean
Kelli Maharaj
Michael J. Maher
Tracy Maksud
Sean Mallon

Susan Malmgren

Allan Malvicino

Julie Manas

Phyllis Mandell

Dina Mansour

Gaye Margiatto
David Marson
Charles Martin
Jeremy and Caroline Martinez
Kate Masuch

David Matik

Thomas Matkins

Go Matsumura

Erin Mattes

Sharon Mau

Kelly McArdle

Rosa McCabe

James R. McCloud
Brittany McCoy
Randy McCoy
Michelle McDermott
Kris McFeely

Julia McGuire

Jeff McHugh-Robbins
Marie Mclilton
Nicole Mdclilton
Marguerite McKenna
Rebecca McKinnon
Susan McVicker
Fiona McWhirter
Michael Medway
Andrew Medway
Torey and Matt Melia
Raul R. Mena

Kyle Mendelson
Peter Mendoza
Theresa Mercier

Amy and Chris Merrow
Alissa Metge

James Meyers

Rob Miller

Betty Jane Mincemoyer
D. Mitchell

Michele Modica
Sanjay Mohan, MD
Paul and Doreen Moll

Sherree and Dominic Monaco

Amanda Montgomery
Larry Montgomery
Nathaniel Montgomery
Nikil Moodabagil
Paul Moots

Yury Morales
Catherine Moran
David Morgan

Cindy Moriarty

Jim and Kathy Morris
Hope and Sean Morrison
Kalyn Morse

Colleen Morton
Judith Morvay

Pat Mosley

Matthew Mucci

Keri Mucci

Ann Mullally

Newton J. (Newt) Munson
Linda Murdock
Samuel Murphy
Simon Mzaouakk
Donna Nachtway
Harriet Nash

Chelsea Neely

Curtis Nelson

Keri Nelson

Linda Newman

Adam Nichols
Michael Nicholson
Stephen D. Nimer, MD
Ronna Nitzky

Katie Nivens

Brenda Nocella
Alycia Noeth

Gary Nolan

Ashley Northcutt
Edmund Oasa
William O'Brien
Juliana O'Bryan
Stephen Ochs

James O'Gorman
Maureen Oleary
Mary Jane Olivarez
Cleyde Oliveira

Evan Olson

Susan Olson
Radiation Oncology
Sophie Opdyke
Cheryl Optie
Familia Ortiz-Zapata
Brian Ostrum

Ari Osur

Ashley Otero
Yasna Ouwerkerk
JoAnne Overman
Jessica Pacey

Julia Pack

Linda Packard
Kelly Page

Andrea Pagnotta
Andrew Painter
Lindsey Palmer
Debbie Panitch
Zoe Pappas

Hye Jin Park

Ben Park

Jennifer Parker
Michelle Parrish
Danelle Pastana
Elizabeth Patterson
Michael Patton
Ana Pechenik
Caitlin Peirce
Lorenzo and Joan Sharon Pelosi
Elan Peretz

Lily Perez

Jennifer Perez
Catherine Perisin
Juliana Perisin
Madeline Perseghin
Laura Perseghin
William Pesek

Lois Pesman
Gerard Petrone
Marissa Pettenuzzo
Douglas Pettinga
Constance Pfeiffer
Tracey Pham

Skip and Nancy Phipps
Gina Marie Pitti

Julie Platanias
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Joanne Poor
Darren Port
Gabrielle Port

Jill and Darren Port
Florence Portell
Michelle Portnoff
Susan Potter

Joan Powell

Lena DiCaro Powers

Susan Price
Adriana Prio
Leslie Purvis
Robert Quinn
Maribel Quinones
Kris Radermacher
Haley Ramsey
Kimryn Rathmell
Susan Rearick
Nishitha Reddy
Dianna Renault
Terrel Reubert
Jessica Reynolds
Sam Ridgway
Dotti Riley
Michele Riley
Rita Rimrodt
Sharon Rivera
Josh Rizika
Grace Roberts
Patricia Robertson
Virginia Robinson
Francis Roche
Callie Rogorzenski
Kate Roosevelt
Lainie Rosenberg
Mark Rothera
Saskia Rueda
Jonathan Rueda
Barbara Ruskin
Judy Russi
Michael Sabloff
Sari Sagat

Karen Sager
Irma K. Evans
and Amy Sakowitz

Ricardo Sanchez

Talia Sanchez

Nelson Sanchez

Maritza Sanchez

Brian and Susan Sanders
Jim and Judith Sandler
Linda Sapin

Rosalia Sargeant

Bipin Savani

Mary Ann and Bob Savard
Kathleen Savard
Andelina Savard

Chad Saward

Charles Scaief

Joseph Scarpaci

J. Thomas Williams, Jr.
and Nancy R. Schaver

Maria Schawiak

Loriann Schenking

Linda Schickler

Lynda Schilke-Halvorson
Sydney Schneider

Cheri Schraufnagel

Jenn Schuster

Teri Schwegman

George and JoAnn Scimanico
Fatima Scipione

Curtis Scribner

Oh Sehyun

Kenneth and Kim Marie Selig
Susan Selph

Concetta Serio

Patricia Seyller

Abhay Shah

Jamile M. Shammo

Nancy Shanahan

Ann Sharon

Rebecca Shattuck-Brandt
Magaret Shepard

Jennifer Sheppard

Jennifer Sherak

Stephen Shin

Hyundong Shin

Stephanie Shockley

Marion and William Shulevitz
John Shuta

Joseph Sideri

Philomena Sidle
Angelica Silva
Casey Silva

Alex Silver

Duane Silvestri
Robert Simanowicz
Elaine Simonson
Sharon Sims

Jean Sims

Diane J. Skelton
Barry S. Skikne
Claire-Elizabeth Sloan
Marc and Barbara Slutsky
Martin Smid

Tom Smith

Thomas Smith

Billy Smith

Greg Smith

Carly Smith
Brianna Smith
Mark Snyder

Carly Sommers
Pam Sparkman
Terry Sparks

Travis Spaulding
Kimberly Spenninck
Dominick Sperando
Joseph Sperando
Andrew Sperando
Patricia Sperando
Jeannette Spillane
Kellie Spinks

Diane Splettstoeszer
Mary Spruil
William Stanbach
Sandy Starkman
Richard Stecker
Bryan Sterling
Debbie Stevens
Sali Stewart

Shelby Stewart
Joan Stimmell
Richard Stone
Nancy Storck

John Strafford
Stephen Strickland
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Stephen Strickland, Il
Ellen Strot

Lia Sukin

Erin Sullivan

Song Sungjung
Sandra Swantek
Julia Walle Talbot
Julian Talbott

Beth Talerman
Viktoriya Taran
Ray and Wendy Tarantola
Feri Tate

Steven and Benay Taub
Marcia Jean Taub
Noel Tavarez
John Taylor
Cynthia Tello
Christy Tersolo
Michelle Tersolo
Mike Tersolo
Raylene Tetu
Marianne Thai
Pat Thompson
Terry Thompson
Leonard Tillem
Benjamin Tillman
Seamus Tingle
Theresa Tintor
Linda Titus
Zuzana Tothova
Bernadette Tramm
Maria Trinchese
Elizabeth Troester
Susan Tusa
Elizabeth Tuttle
Kevin Tynan
Barbara Tyrrell
[rvin Ungar

Terra Urban
Susan Urban
Keke Uzokwe
Daniel Valdes
Louis Valenti
Debra Vana
Anne VanBuskirk
Linda Vandegrift



John VanRenterghem
Mearia Vasilakis
Jennifer Vaughn
Amanda Venezia
Mark Villarroel
Debbie Vincent
Bonnie Vinci
Marcie Vinson
Josephine Visser
Jan Vogel

Val Waible
Jennifer Waits
Sam Walker
Mark Wallace
Janet Warfield

Catherine and Patrick
Warfield

Miles Warfield

Matthew and Sherry
Warshauer

Anne Washburn
Virginia Watson
Michele Watson
Whitney Weals
Gregory Wessels
JoEllen White
Pam Whitmore

Jill Whitney
Martina Wiedmayer
Mary Wilkie
Barbara Wilkie
Cathi Wilkie
Lysa Wilkins
Tracy Willis
Kelly Willis
Perrin Wilson
Chris Wilson
Shari Wilson
Laura Wilson
Boyd Winck
Eric Winer
Carolyn Wing
Edward Winn
Karen Witmer
Steven Wolf
Meredith Wolff
David Wolma
Randall Wong
Meghan Woods
Susan Woodward
Jamie Wright
Cindee Wright
Kelli Wright
Alissa Wyffels

Adam Yannuzzi
Naoim Yap
Marie Yeager
Carol Yeomans
Leonard Yool
Sally York

John Craig Young
Ashley Young
Lena Zaimis
Maggie Zeleny
Liying Zheng
Lauren Ziskind

William and
Rosemary Zumbiel

Always say Good Night
The Lee Ann Cervelli

Foundation

D.W.

Benevity Management

Fee Reimbursement

Heart of Florida United

Way, Inc.

Facebook Fundraisers:

Voz Advisors, Inc.

Salesforce Riding
the Wave Grant

Boston Common Asset

Management, LLC

Facebook Fundraisers (cont'd):
Silvio

Bakers

Silence Therapeutics Berlin
Joy (no last name given)

Robin (no last name given)
Ultimate Software Group, Inc.
Wilmette Girls Hockey Team

ROBERT JAY WEINBERG
MEMORIAL

DONATIONS HAVE BEEN MADE BY:

Rochelle Ostroff-Weinberg
Wynnewood, PA

THANK YOU TO OUR INDUSTRY PARTNERS FOR THEIR SUPPORT
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MEMORIAL FUNDS

THE MDS FOUNDATION’S WORK HELPS KEEP MEMORIES ALIVE

MEMORIAL DONATIONS HAVE BEEN RECEIVED IN THE NAME OF:

Joel Abraham ¢ Harvey Adler ® Robert W. Alexander ¢ Richard “Dick” Wayne Anderson ¢ Douglas Milo Anderson ¢ Pelham H.
Anderson, Il * Angel Andreev * Lynda Bailey ® James Barker  Gregory Lee Barton ¢ Billie Faye Bass © Fallis A. Beall * James C.
Bellamy © Frank Benvenuto ¢ Terry L. Billam ¢ Kenneth Lee Bledsoe * Joan L. Blonski ¢ John Anthony Boccio ® Joseph G.
Boczenowski ® Brenda J. Bourgeois ® Charles “Peanut’ Bowling, Sr. ¢ Jeanne Braam © Paul Brantley ® William Brewer ¢ Sol
Brizer © Alvin J. Brown, Jr. * Arthur Budd * Georgia Jean Bullard ® Richard Thomas Burgess ¢ Frederick W. Burns, Jr. ¢ David Thomas
Burtch  Stephen L. Byrd ® Todd Matthew Cade * Glenda Beverly Calhoun ¢ Leonard Camhi ¢ John P. Carroll ® Catherine
Castelo * John “Buddy” Centurino ® Beverly Chartrand © Anthony L. Cheatham © Darrell Christensen © Betty J. Chrysokos ¢ Thomas
Claussen ® Hanna Cohen ® Michael Cohen ¢ Karla Cole ¢ James S. Conlin ® John L. Conran © Kenneth J. Costelle © Julie
Costello © Radl Couret, Sr. © Jerry Cowan ¢ Stephen L. Crippen ® Thomas Edwin Criscitelli ¢ Candace “Candy” Crownover ® Barbara
Jean Curran ¢ Sally Anne Cushman ® Marvin J. Dahlhauser © William C. Dall * Joseph Davis ¢ John L. Dehnert ¢ Barbara L.
Demers © Helen Denton ¢ Rita Elaine Derrick ¢ Estrella deVeyra ¢ David DiSanto, Sr. * Craig Michael Dittrich ¢ Angelo
Dituri ® Theodore Ralph Dorf ¢ James E. Dowd, Sr. * Donald A. Dwenger ¢ Joyce Collier Earl * Lloyd Edwards ¢ Victoria “Vicki”
Emala e Arthur H. “Bushy” Epstein © Joseph E. Ernsteen ¢ Bruce David Everingham ¢ Roger Joseph Feulner ¢ Shirley Fines  Suzanne
Fleischman ® Paul Arthur Fleming * Andreas Fokas © Robert S. Fong ¢ Nancy C. Fox ® Susan Mary Frank © Joan Clarke Frejd ¢ Herbert
G. Frey * William G. Friedline © Sam Friedman © James T. Gaffney ® Raymond C. Galea ¢ Joseph Gangemi ® Fabiola
Garcia * Raymond Garcia ® Kraig S. Garland ¢ ErnestJames “Jimmy” Germelman, Jr. ® Patricia Glass © LeRoy Franklin Glenn ¢ Tereze
Gluck © Laine Gold ¢ Phyllis Rose Grebson © Neil Joseph Grenier ® Michael Grinell ® Victor A. Groner * Marc Gross * Deborah A.
Guenther ¢ Tony Guerra © Victor R. Gush © Richard Hanson ¢ Joseph Jefferson Hardee ¢ Bob Hartman ¢ Harold Stanley
Hauser ® Edna Hawkes © Martin Heiss ® James P. Hellenbrand ¢ Dan Edward Herrin © George Michael Herrmann ¢ Brenda
Heymann © June Hladky * John Alan Hoak ¢ Doreen Lewis Hoben ® Dennis Wayne Houde ¢ Kathleen Howden ¢ Mary Lou
Hribar ¢ Kenneth Edward Hunt * Dominic Vincent lzzo ¢ Patricia Jackson ¢ Barry Jacobs © Robert W. Jarrett , Sr. ¢ Patrick D.
Jeffries  Ellen J. Jenner ¢ Esther Jewler © Mary Catherine Johnson ¢ Gail E. Jolin ¢ Michael R. Jones ¢ Charlotte Joynt ¢ Kathryn
Karam ¢ Paul Kim © Joe Kirsch  Cindy Klein * Roger Kloepping ® Virginia C. Kornegay ¢ Joseph Kotelnicki, Sr. * Nancy J.
Kozma ¢ John Kuchta * Claudette Marie Latsko ® Henry W. Lawrence, Jr.  Lori Lee Lazenby ¢ James Wallace Leland ¢ Daniel
Lennon ¢ Lucille E. Lenzo ® Ronald “Ronnie” Lesher, Sr. ® Ron Letzler ¢ Jacqueline List © Grant Loavenbruck ¢ Thomas Eugene
Lovell ® Tommy Lucas © Stephen Sidney Lueptow * Dean Lusky * Dorothy Madden ® Raymond W. Malles ¢ Susan Malmgren ¢ Jose
Maloles © Bessie Mamolou  Richard Mancill ® Ben L. Manfre ¢ Jeffrey M. Markley ¢ Peter F. Marsiglia ® Peter “Pete” R.
Masiello © Frederick H. Matthys, Jr. ® Robert Dale Mattson ¢ Kenneth Wayne McAnally ® Donna McClung ¢ Leah McDermid ¢ Robert
“Bob” Gray McKelvey ¢ Sheila Bridget McKeon ¢ Mary F. McNally  Marian Grady McNeely ¢ Imogene L. Meers ¢ linda
Merkel ¢ Deborah Y. Messer ® Martin ' S. Meyerson ¢ Erika Michel ¢ Lee Miller ¢ Gary Elwood Miller ¢ Teddy “Ted” J.
Mitchell ¢ Michael Mitek ® Grace S. Miyawaki ® Monroe J. Mizel ® R. Howard Mobley, Sr. ¢ Michael Lamar Moody ¢ Joseph D.
Moos e Lillian Morris ® Patrick James Mucci ® David Mucci ® Darlene R. Muckley © Judith “Judy” Klein Murray ¢ Bennie Naijar,
Sr. @ Richard Nave ® Donna Ness ¢ Eric Nussbaum ¢ Oleg Obuhoff ¢ Arlene O'Donnell ¢ Judith Olsen ¢ Gloria Ostrowski © Virginia
Owen © John F. Papetti, Sr. ® Harlyn Paradis ® George Joseph Paterni ® Susan M. Patrick ® David Peckham ¢ Ann Pegg ® Paul E.
Pennie ® Henry Perez ¢ Consuelo Perez ¢ Nick J. Perisin, Sr. ® Tony Perla, Jr. ® Mary Christianson Pigott * Kieran Pillion ¢ David Alan
Pituch * Ronald F. Pouliot * Lorna Purvis * Edward Raica ¢ Clement B. Rancourt ® Thomas James Ray ¢ Susan L. Rehnberg ¢ Antoinette
“Toni” Reiner ® Marcia E. Resnik © Jon Arthur Reuscher ¢ Helyne Riegler ¢ Milton Dean Rodgers ¢ Abraham (Abe) Rosenthal * Donald
William Rupert ¢ Frank R. Rusignuolo * Richard Thomas Ruzzo ¢ Peter T. Rybicki ® Donald Joseph Sabec ® Sanford Elliot
Saidman * Rocco V. Salerno, Jr. © Allen Samson © Betty Schafer * Nelva Jane Schermerhorn ¢ Richard Lane Schickedanz ¢ Norma
Mae Schimpf ¢ Mildred M. Schuette * Jack (Ty) Schuler, Jr. * Merle Schwartz ¢ Eliseo B. Serina * Donald M. Shachat ® Marlene
Shervey ® Thomas H. Shuey ¢ Steven Siehr  Anthony Frank Simone © Ruthanne Simons ¢ Francis J. Sladicka ¢ Kathleen F.
Smith ¢ Ronald Solberg ¢ Leon A. Soltysiak, Jr. * Michael Sortino ¢ Delos Sparks * Marie “Tina” Spillone * Mary Ruth Stacy ¢ Claudia
“Snookie” E. Stanton ¢ Frank “Wally” Stine © Patricia Davey Struck ® Martha Elizabeth Sammons Swartzbaugh ¢ Joe E. Taylor ® Remo
Joseph Tersolo * Philip N. Thomas ¢ Milan P. Tomaska ¢ Diane Llisa Tomcykoski ¢ Jeannette Toth © Janis Townsend ¢ Larry Wayne
Traylor  Julia “Judy” Tucker © Jack G. Turner ¢ Maria Ujvari ® Carol A. Usher * Rosemarie “Bubbie” Vagnini ® Paul Valenzano ¢ John
J. Vignati ¢ Virginia Vnenchak ¢ Calvin A. Vobroucek © Rita B. Voit ¢ Ives J. Wahrman ¢ Eleanor “Missy” Walton ¢ Jim L.
Warren ¢ Robert Jay Weinberg ¢ Lavonne Welch © William H. Werben ¢ Patricia A. Werner ¢ Glenn W. Westerfield ¢ Sharon
Whatley  Marc L. Wiener © Neal Wingfield ¢ Joe Wolf ¢ Robert Jefferson Wolfe ¢ Daniel Wong ¢ Laurence Wood ¢ James Ray
Wroten ¢ Janis Wyman © Arturo “Art” Moncupa Ybafez  David Young * Walter Everett Young, Jr. ® Ruth E. Zager © Shelley
Zitron * Lawrence M. Zuber ¢ Harold Z. Zurek

Honor or memorialize your loved one at: www.mds.foundation.org/donate
or contact us at 800-MDS-0839 (within US), 609-298-1035 (Outside US).
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LIVING ENDOWMENTS

LIVING ENDOWMENT DONATIONS HAVE BEEN MADE IN HONOR OF:

Wyn Aubrey-Child
Submitted by: Donald Child

Rebecca Coulthard
Submitted by: Gary Galles

Barbara Unwin
Submitted by:
Wayne and Lorraine Zerfas

Joe Senna Jr.
Submitted by:
De Ron Senna

Sher Pollard

Lisa Pohle
Submitted by:
Marianne E. Pohle

Susan Malmgren
Submitted by: Schwab

Kristin Osgood Lamelas
Submitted by: Barbara Osgood

James Snyder
Submitted by: Judith Knapp

Mary Linda Wood
Submitted by: Frank Wood

Linda Solin
Submitted by: Schwab

Christine Atherton
Submitted by: Yvonne Trudell

Sue Nickerson
Submitted by: Catherine Biron

Patricia Herrmann
Submitted by: Paul Underwood

Laurie Masellis
Submitted by: Marcia Hesse

Kathy Tynan
Submitted by: Angela Muise

Doug Coley
Submitted by:
Gail Audibert

Michelle Parchman
Ron Franks
Gail Kaplan
Jim Crigler

Rick Rush
Jennifer Poloni

Diana Gazzolo

Michelle Parchman

Robert Bowerman

Brooke Ziolo

Bill Derrow
Submitted by: Richard Plasmati

Nathaniel Montgomery
Submitted by: Allen Kadish

Doug Hamasaki
Submitted by:
Gayle Hamasaki
Susan Tokuhama

Tony Pucci
Submitted by: Lynne Bertrams

Charles Costello
Submitted by:
Deborah Gregorian

Joseph LaGioia
Submitted by:
Avanti Engineering
Rocco Rubino

Taras Masnyk
Submitted by: Patricia Phelps

Marty Einhorn
Submitted by:
Dr. and Mrs. Bernard Einhorn

Lauren Liggett
Submitted by:
Lew and Bonnie Liggett

Paige Wallace
Submitted by:
Michael Wallace

Douglas J. Taylor
Submitted by: Kathleen Mullery

Betty Katz
Submitted by: Brian Katz

Lynda Walker
Submitted by: Richard Walker

Louis Costello
Submitted by: Sara Costello

Susan Rosenblatt
Submitted by:
Sharon and Bruce Dodkowitz

Andrea Phillips
Submitted by: Clarence Phillips

Teri Schwegman
Submitted by: Sheri Douglas

Theresa Tintor
Submitted by: Toni Spena

John M. Bennett
Submitted by:

Yumi (Yamamoto) Ogata
Kiyoyuki Ogata

Manvuel Fernandez
Submitted by:
Daniel Fernandez

Ashley Camara
Submitted by:
Herman B. Lustigman
Charitable Foundation

Joshua Ferrin
Submitted by:
Laura Penwell

MEMORY WALL

We are offering an opportunity to memorialize your loved one
(at no cost) on the MDS Foundation website.

If this is something you may wish to consider, please visit our Memory Wall.
www.mds-foundation.org/ memory-wall
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A Slﬂg|e SOUrce CELGENE

PATIENT
SUPPORT®

At Celgene Patient Support®, we care about I
making sure you get the help you need to start
your prescribed Celgene medicine. .

Our Specialists are ready to help you and your
family with:

Understanding your insurance plan
Learning about financial assistance

Obtaining information about organizations
that may assist you with travel costs to
and from your doctor’s office

Enrollment in Celgene Patient
Support® is simple—choose
the option that is best for you.

Enroll online at
www.celgenepatientsupport.com

Call us at 1-800-931-8691,
Monday — Thursday, 8 am — 7 pm ET,
and Friday, 8 av — 6 pum ET
(translation services available)

E-mail us at
patientsupport@celgene.com

© 2018 Celgene Corporation 08/18 US-CELG170308 Celgene Patient Support® Specialist

A R _
(@elgene Celgene Patient Support” is a registered trademark of Celgene Corporation.
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ARE BLOOD TRANSFUSIONS
HOLDING YOU BACK? .

If you've been diagnosed with myelodysplastic syndromes (MDS) with anemia,

the phase 3 COMMANDS Trial is a clinical research study investigating a potential
treatment option that may help reduce the number of blood cell transfusions you
need. To learn more, talk to your doctor and visit ClinicalTrial COMMANDS.com.

COMMANDS {h Bristol Myers Squibb®

Celgene Corporation, a wholly owned subsidiary
ACE-536-MDS-002_COMMANDS_V1_26FEB2019_US_ENG of Bristol Myers Squibb Company
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MDS is challenging.
We’re looking deeper with the aim
of taking patients further.

Patients with myelodysplastic syndromes (MDS) deserve additional options to improve outcomes.
As a leader in hematological malignancies, Takeda Oncology is committed to the development of
novel therapies for patients.

To learn more, visit www.takedaoncology.com

o 0 @ follow us @TakedaOncology
All trademarks are property of their respective owners. 7akm O N CO LO GY
©2020 Millennium Pharmaceuticals, Inc., a wholly owned subsidiary of Takeda Pharmaceutical Company Limited.

All rights reserved. 09/20 USO-NON-0121
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IVOSIDENIB (AG-120)

NEW CLINICAL TRIAL NOW ENROLLING

Do You Have MDS with an IDH1 Mutation?

If you have relapsed/refractory MDS with an isocitrate dehydrogenase-1 (IDH1) mutation,
you may be eligible for this trial.

For more information regarding this study, please visit www.clinicaltrials.gov
(NCT03503409).

'v SR

4 e

FOR ADDITIONAL INFORMATION ON THE TRIAL OR FOR SITES:

Please contact Agios Medical Information:
g E-mail: medinfo@agios.com
: —— Phone: 833-228-8474.

—= SERVIER
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LOWER-RISK MDS
CLINICAL STUDY NOW ENROLLING

IF YOU NEED BLOOD TRANSFUSIONS DUE TO
ANEMIA (LOW RED BLOOD CELL COUNTS),
THIS TRIAL MAY BENEFIT YOU.

People with low or intermediate-1 that is relapsed or is
refractory to Erythropoiesis-Stimulating Agents (ESAs)
treatment are to be enrolled in the study. This study is being
3 conducted at multiple hospitals and institutions globally.
: For more information about this clinical study, please visit

www.clinicaltrials.gov (NCT02598661).
1\. o

FOR INFORMATION ON ENROLLMENT,
[ PLEASE EMAIL
: ' MDS3001-INFO@GERON.COM.
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N Helping patients
: obtain access to
Taiho Oncology

\-* medicines

1

Learn about our

newly approved
hematology product at
TaihoOncology.com/US/

CALL 1-844-TAIHO-4U (1-844-824-4648)
FAX 1-844-287-2559

*“. VISIT TaihoPatientSupport.com

~———

@ TAI H O ONCO LOGY © TAIHO ONCOLOGY, INC. 09/2020 Al rights reserved. TOI-PM-US-0274
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Syndrome (MDS)?

Participants must meet
the following criteria:

18 years of age or older

Newly diagnosed with Intermediate,
High-Risk or Very High-Risk (Higher-Risk)
MDS

Have not received prior treatment for MDS

Are ineligible for a stem cell transplant OR
are eligible for a stem cell transplant, but
have not yet identified a donor or arranged
for the transplant

DO yOu Or someone you
know have newly diagnosed
Higher-Risk Myelodysplastic

If you meet these criteria and are interested
in participating, please contact your doctor to
discuss the VERONA study and your eligibility.

For more information, visit ClinicalTrials.gov
and search NCT04401748.

Venetoclax is an investigational drug that
is not approved by the FDA or other global
health authorities in MIDS. Safety and
efficacy have not been established in MDS.
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An expression makes a world of difference

To all the patients
participating in clinical trials
and to the families, nurses
and physicians who support
them, we thank you.

For you and with you, we are committed
to improving the lives of people with
MDS, AML and other serious diseases
by developing medicines that control
the expression of disease-driving genes.

To learn more about our Phase 3 clinical
trial in higher-risk MDS, please visit
clinicaltrials.gov and search by the trial
identification number NCT04797780.

WWW.Syros.com
[ @SyrosPharma
m Syros Pharmaceuticals
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