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monocytes at diagnosis has been reported to be 
highly specific for the diagnosis of CMML.19 
With these two molecular tests, a conventional 
bone marrow aspirate and biopsy, and g-
banding cytogenetics, the diagnosis of CMML 
has gone from challenging and prolonged to 
relatively straightforward. Of course, care should 
be taken to ensure that blasts and promonocytes 
are below 20% in the bone marrow as this would 
define acute monocytic leukemia. Additionally, 
the common association with CMML and other 
hematologic malignancies such as systemic 
mastocytosis, multiple myeloma, and chronic 
lymphocytic leukemia, should prompt additional 
diagnostic tests that may be warranted in some 
CMML patients.  

These recently identified molecular 
diagnostic hallmarks of CMML have led some 
groups to re-evaluate the monocyte cut-off 
currently required for a WHO-defined diagnosis 
of CMML. The so-called ‘oligomonocytic’ 
subtype of CMML has been proposed and 
characterized by a monocyte count that 
constitute more than 10% of the differential but 
does not meet the 1000 cell cut off. Several 
groups have demonstrated that these patients 
have similar baseline clinical and genetic 
characteristics as WHO-defined CMML and 
often evolve to overt disease.20 Whether this 
subclassification should be widely incorporated 
is unclear, but because of the emerging 
availability of these molecular diagnostics, the 
diagnosis of CMML has now become straight 
forward if considered in the differential 
diagnosis of unexplained monocytosis.  

PROGNOSIS AND HOW TO USE IT 
IN YOUR PRACTICE 

One of the most clinically challenging 
aspects of CMML management is 
prognostication. There exist several CMML 
specific prognostic models as well as several 
MDS models that incorporated subsets of 
CMML in their development.8-14 Although there 
is no evidence that one model is superior to 
others, all CMML-specific models have modest 
predictive capacity that is enhanced with the 
incorporation of molecular data.15 Which 
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told that I have a myelodysplastic syndrome and 
a myeloproliferative neoplasm.” or (2) 
“Thankfully, I was told that my disease was 
chronic and not acute. Does this mean that my 
disease is benign?” When discussing potential 
CMML clinical studies with pharmaceutical 
companies the disease is often characterized as: 
(1) “An ultra-rare disease with very few 
patients” and (2) “A disease that is difficult to 
identify and diagnose.” In truth, several clinical 
and translational developments have been 
instrumental in fully characterizing CMML and 
beginning to unravel its therapeutic 
vulnerabilities. Below we will discuss these 
updates as it relates to diagnosis, prognostic 
classification, and treatment. 

DIAGNOSING CMML 
As has been the case since its initial 

classification by the WHO, the diagnosis of 
CMML requires the presence of peripheral 
monocytosis defined at a level of 1000 cells/dL 
that constitutes greater than 10 percent of the 
white blood cell count. Although bone marrow 
dysplasia is often seen during pathology review, 
it is not required for the diagnosis.5 Because 
cytogenetic abnormalities are only identified in 
only 25% of cases, the diagnosis of CMML was 
historically delayed by the need to observe a 
consistent elevation in monocyte count and the 
exclusion of underlying reactive disorders. These 
challenges have all but disappeared as a result 
of two advances in the diagnosis of this disease. 
The first is the wide-spread adoption of next 
generation sequencing (NGS) at diagnosis. 
CMML is more genomically homogenous 
compared to MDS in that sequencing only seven 
genes can identify a clonal event in over 90% of 
CMML patients.17 When a patient has a 
persistent monocytosis on multiple readings and 
the presence of a somatic mutation by NGS is 
identified, the diagnosis of CMML should be 
highly suspected. The second advance has been 
the observation that the monocytosis in CMML is 
restricted to classical monocytes. Classical 
monocytes are inflammatory monocytes 
characterized by the presence of CD14 and 
absence of CD16.18 The presence of classical 

Since its initial description by Smith and 
Colleges in 1937 and its classification by the 
French American British group (FAB) in 1976, 
CMML has evolved from anecdote, to subtype 
of myelodysplasia, to bona fide disease entity 
recognized by the World Health Organization 
(WHO).1-5 This evolution has resulted in a wide 
range of classification strategies and prognostic 
tools. Some of these classifications include the 
FAB system that bifurcates CMML into a 
dysplastic subtype (MDS-CMML) and a 
proliferative subtype (MPN-CMML) based on 
total leukocyte count as well as the WHO 
classification system that now trifurcates CMML 
into CMML-0, CMML-1, and CMML-2 based 
on bone marrow and peripheral blood 
myeloblast and promonocyte percentage.2-5 

There exist at least 10 prognostication systems 
that each incorporate a unique subset of clinical, 
cytogenetic, and/or genetic variables that have 
been demonstrated to have comparable, but 
modest, prognostic capacity.6-15 

The incidence of CMML is estimated to be 
0.4 per 100,000 which constitutes 
approximately 30,000 new diagnoses per year 
worldwide.16 The rarity of CMML, its 
aforementioned historically abstruse classifi-
cation, and the recent advances in management 
of this disease have made the clinical 
evaluation, classification, and treatment 
challenging for both patients, their physicians, 
and pharmaceutical industry partners. When 
evaluating a CMML patient in consultation I am 
often asked: (1) “Do I have two diseases? I was 
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molecular data to incorporate is still under 
investigation but all models agree that ASXL1 
mutations appear to be the most reproducible 
prognostic genetic alteration in CMML. We and 
others have initiated an international 
collaboration, sponsored by the MDS 
Foundation, to tackle this important question. 
Over 20 institutions worldwide have 
collaborated with the goal of centrally 
sequencing 750 diagnostic CMML samples 
utilizing a 285 targeted gene panel. Once this 
genetic and clinical dataset is complete our goal 
will be to: (1) perform a comparative study of 
existing models in hopes of identifying a clearly 
superior prognostic model for CMML and (2) if 
no existing prognostic model is superior, we will 
utilize this dataset to establish and validate a 
novel prognostic for CMML. Therefore, at this 
time, we cannot recommend a specific CMML 
model to utilize. However, we routinely employ 
CMML-specific models that incorporate ASXL1 
mutation such as the Mayo molecular and CPSS 
models in our practice.12-14  

Ultimately, the most important question is 
how to utilize the prognostic information that 
these models provide. At present, there is no 
disease modifying CMML therapy and therefore 
treatment is generally symptom, and not risk, 
directed. The most widely used application for 
prognostic information is when considering 
allogeneic stem cell transplantation. The 
consensus among most experts is that patients 
with higher risk, by a CMML-specific model such 
as CPSS, should consider allogeneic 
transplant.21 While the overall survival of 
CMML patients is estimated to be 32 months, 
there does exist a subgroup of lower risk patients 
that can be observed for a significant period of 
time.15 This consensus is based on retrospective 
transplant studies and extrapolation of MDS 
statistical modeling that suggests that some 
higher risk patients undergoing this procedure 
may enjoy long durable remission with 
acceptable quality of life.22 However, once a 
unified CMML model such as the R-IPSS for 
MDS is established, there will be a clear need 
for studies to definitively determine the subset of 
patients that will benefit from transplant.23 

FUTURE TREATMENT OPTIONS 
Because of its perceived rarity and diagnostic 

challenges, few CMML specific studies have been 

performed. In fact, only a single randomized 
phase 3 study has been completed which 
occurred over 20 years ago.24 In the United 
States, the hypomethylating agents 5-azacitidine 
and decitabine are approved by the Food and 
Drug Administration (FDA) and clearly have 
objective response rates in CMML, their 
approval was based on pivotal studies that 
focused on Myelodysplastic Syndromes (MDS) 
rather than CMML.25-28 In fact, only 12 CMML 
patients were included in the randomized clinical 
trial that led to the approval of 5-azacitidine 
across MDS and CMML subtypes.29 Approval 
for the oral formulation of decitabine has also 
been granted by the FDA, in large part, due to 
bioequivalences studies that demonstrated similar 
activity to the intravenous formulation. Although 
these agents have demonstrated clear activity in 
single arm studies, there exists no prospective, 
randomized, evidence that establishes 
hypomethylating agents as disease modifying.27 

Despite the historical paucity of studies, 
several ongoing studies and preclinical 
discoveries have led to an increase in clinical 
trials for CMML. For example, the second ever 
phase 3 clinical trial is currently ongoing testing 
the combination of decitabine and hydrea 
versus hydrea alone in myeloproliferative 
CMML. This is a critically important study as it 
may identify disease-modifying capacity for 
decitabine in this subgroup of patients that 
currently have a median survival of less than 2 
years. It will also set the bar for response rates in 
a hydrea control arm, something that is currently 
unknown in the modern era. This data will 
enhance future proliferative CMML studies. 
Other clinical trials have leveraged therapeutic 
vulnerabilities that have been recently 
discovered in CMML. For example, our group 
has identified the GM-CSF signaling pathway 
as a therapeutic target in CMML.30 This has led 
to two clinical trials testing ruxolitinib, a JAK1/2 
inhibitor, and lenzulimab, a GM-CSF 
neutralizing antibody. Because JAK2 is required 
for GM-CSF signaling, we hypothesized that 
ruxolitinib may be a viable therapeutic in 
CMML. We have tested this in 50 patients in a 
phase 1 and 2 clinical study and presented the 
results in abstract form.31 Although we believe 
that this therapy is most beneficial in patients 
with proliferative CMML, broad based activity 
was identified to include hematologic responses. 

A phase 1 study with lenzulimab has similarly 
identified modest activity, especially in RAS 
pathway mutated cases.32 A second example is 
the recent observation that a subset of CMML 
patients have a bone marrow infiltration of 
clonal plasmacytoid dendritic cells that express 
CD123 at high levels.33 This has led to an 
exploratory study in CMML which identified 
spleen responses in a subset of patients.34 These 
and other studies suggest that an increase in the 
CMML armamentarium is on the horizon. 

Our current algorithm for clinical management 
centers on symptom directed therapy. If our 
patients’ predominant symptoms are proliferative 
in nature we prefer enrollment in our ruxolitinib 
clinical trial or cytoreduction with hydrea. This can 
often lead to dramatic improvements in quality of 
life that we now routinely measure utilizing the 
MPN symptom assessment form as recommended 
by the MDS/MPN International Working Group 
response criteria.35 Proliferative symptoms in 
CMML are quite similar to that seen in classical 
myeloproliferative diseases to include B-
symptoms, bone pain, and intractable pruritis. If 
patients are predominantly cytopenic we favor 
hypomethylating agents as single arm studies 
have demonstrating response rates that approach 
40%.27 If patients have both proliferative 
symptoms and clinically meaningful cytopenias, 
we favor decitabine as it is more cytoreductive in 
our hands. While there is some evidence that 
suggests that observation for some asymptomatic 
groups may promote disease progression and 
end organ damage, more evidence is needed 
before recommending treatment in this group. We 
anticipate that answers to this and other relevant 
questions in CMML will be further addressed in 
the near future. 
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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, Italy, Greece, Scotland, Germany, and Denmark. The 16th International Congress will be held in 
Toronto, Canada on September 23-26, 2021.  

A major MDS Foundation
Excellence, contact names for available clinical trials, sharing of new with referrals to Centers of Excellence, contact names for available  

with referrals to Centers of 
 

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.

Did You Know?

Learn more about 
The Myelodysplastic Syndromes Foundation, Inc.

  
 

www.mds-foundation.org
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ACTIVITY OVERVIEW 
Dr. Bejar will examine current challenges in MDS diagnosis, including the use of molecular profiling and the diagnosis of clonal 
cytopenia of undetermined significance (CCUS). Dr. DeZern will describe her recent experience in managing MDS in the wake 
of a global pandemic. Dr. Götze will explore the potential of venetoclax in the treatment of higher-risk MDS. Dr. Gill will discuss 
the role of CAR-T cells in myeloid malignancies, focusing on what we learned from their use in lymphoid malignancies. Finally, 
Dr. de Botton will illustrate current perspectives in the use of targeted therapies in MDS patients, focusing on drugs that have 
already been approved for treatment of AML (enasidenib, ivosidenib) or that are currently in clinical trials on MDS (APR-246). 

LEARNING OBJECTIVES 
l      Describe molecular profiling in diagnostic and prognostic evaluation of MDS. 
l      Evaluate the impact of COVID-19 on management of MDS patients. 
l      Utilize venetoclax in higher-risk MDS patients. 
l      Identify the prospects of adoptive cellular immunotherapy modalities and novel transplant-related approaches in MDS. 
l      Describe targeted therapies in MDS.

REGISTER 
ONLINE

5

SAVE THE DATE AND VISIT THE MDS FOUNDATION VIRTUAL BOOTH DECEMBER 5-8, 2020.

AGENDA 
7:00 – 7:05 am     Welcome –  

                            About the MDS Foundation, Inc. 
                                Stephen Nimer, MD (MDSF Chairman) 

                            Miami, Florida, USA 

7:05 – 7:15 am     Program Overview and Objectives 
                            Mario Cazzola, MD, Pavia, Italy 

7:15 – 7:45 am     Challenges in MDS Diagnosis 
                            Rafael Bejar, MD, PhD 
                            San Diego, California, USA 

7:45 – 8:15 am     Managing MDS in the Wake 
                            of a Global Pandemic 
                            Amy DeZern, MD 
                            Baltimore, Maryland, USA

8:15 – 8:45 am     Venetoclax in Higher-Risk MDS/AML 
                            Katharina S. Götze, MD 
                            Munich, Germany 

8:45 – 9:15 am     Role of CAR-T Cells in Myeloid Malignancies: 
                             Lessons Learned from Lymphoid Malignancies 
                            Saar Gill, MD, PhD 
                            Philadelphia, Pennsylvania, USA 

9:15 – 9:45 am     Targeted Therapies 
                            (enasidenib, ivosidenib, APR-246) 
                            Stéphane de Botton, MD, PhD 
                            Villejuif Cedex, France 

9:45 – 10:00 am   Conclusions & Perspectives 
                            Jane Churpek, MD 

                                Madison, Wisconsin, USA
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2ND REGIONAL MDS SYMPOSIUM • TEL AVIV, ISRAEL

IF YOU MISSED OUT ON OUR TEL AVIV SYMPOSIUM OR WISH TO REVISIT IT,  
NOT TO WORRY, YOU CAN VIEW THE PRESENTATIONS ON OUR WEBSITE  

https://www.mds-foundation.org/professional-learning-center/#2ndregionalsymposium

PERSONAL HIGHLIGHTS 
FROM OUR RECENT 2ND 
REGIONAL SYMPOSIUM 
ON MDS HELD IN  
TEL AVIV, ISRAEL 

DR. MOSHE MITTELMAN 
Professor of Medicine  
and Hematology 
Past Chairman, Dept. of Medicine 
Tel Aviv Sourasky Medical Center 
President,  
Israel Society of Hematology 

The second regional MDS symposium took 
part in Tel Aviv on March 5-6, 2020, in the 
Dan-Panorama hotel, on the beach. This 
initiative was a joint project organized by The 
MDS Foundation, Inc. (Mrs. Tracey Iraca, Ms. 
Lea Harrison), The Israel Society of 
Hematology and Transfusion Medicine, The 
Israel MDS Working Group (led by Dr. Drorit 
Merkel, also the co-chairman) and the Kenes 
Company (Mr. Perry Gil-Ran).  

The COVID pandemic that reached Europe 
and the US in February significantly affected 
the preparations. We could not predict the 
events in the coming days, nor whether or not 
people, both attendees and faculty, would be 
able to attend. Somehow, we completed the 
preparations, and most speakers arrived, while 
others provided their talk by video.  

Despite the corona pandemic, this 
happened to be a summit of world renowned 
experts. About 200 participants, local and 
several dozens of guests from many countries 
around the globe, attended the meeting. The 
scientific program combined educational 
sessions, updated and cutting-edge information 
from leading experts, and several stimulating 
discussions on real-world patients and the 
problems they presented.  

According to the tradition, the MDS 
Foundation (Mrs. Audrey Hassan), together 

with the MDS Israel Alliance (Mrs. Iris Yahal), 
organized a separate session devoted to 
patients and families. Invited lectures on the 
disease were followed by open discussions on 
practical problems that patients and families 
face in daily life. More than 100 people 
attended that session and provided excellent 
feedback.  

The scientific program covered the genetics, 
epidemiology, pathogenesis, and other 
biological aspects of the disease, while most of 
the second day focused on treatment strategies. 
Sessions of patient discussion were in between. 
Many of the presentations are available to 
view on the MDS Foundation website.  

Dr. Stephen Nimer, Chair of the MDS 
Foundation, opened the meeting with 
greetings. He then described the activities of the 
foundation. I provided a short review of the 
history of myelodysplastic syndromes (MDS), 
going over the stages with development of the 
concept of the disease, the classifications and 
terminology.  

Dr. Rafael Bejar from San Diego, CA 
reviewed the rapidly evolving field of 
molecular genetics in MDS, in which he is one 
of the pioneers. He described MDS as a clonal 
disease but explained why today clonality only 
is not enough to understand the disease 
biology. By giving credits to T. Haferlach, B. 
Ebert, E.Papaemmanuil, D.Steensma and 
others, in addition to his own work, Rafael 
summarized the long list of somatic mutations 

associated with MDS: TET2, SF3B1, ASXL1, 
SRSF2, DNMT3A, RUNX1, U2AF1, ZRSR2, 
STAG2, TP53, EZH2, CBL and others. The 
mutations can be classified according to the 
genetic function: Tyrosine kinase pathway, 
transcription factors, epigenetics, splicing 
factors, and others. None of these genetic 
signatures is MDS-specific, but some are more 
typical than in other myeloid disorders. Finally, 
Dr. Bejar described the recent reports on gene-
gene interaction, correlating mutations with 
certain clinical phenotypes, and the 
international project IWG-PM correlating 
genetics with MDS prognosis and risk 
stratification. Dr. David Steensma from Boston, 
MA, went into details, describing the recently 
recognized biological discovery, age-related 
clonal hematopoiesis (ARCH), detected in 
“healthy” individuals, making the story more 
complex, as the boundaries between disease 
and normal state are not that clear.  

Dr. Alan List from Tampa, FL has 
investigated MDS pathogenesis, focusing on 
the recently recognized inflammasome. In a 
very elegant lecture, he described the relations 
between inflammatory processes and MDS 
pathogenesis. He explained the role of the 
innate immunity, myeloid-derived suppressor 
cells, and S100A8/9-TLR signaling in the 
pathogenesis of MDS. He also described the 
pyroptosis process, a caspase-1 dependent 
inflammatory cell death. Some of the proteins 
involved can serve as therapeutic targets, and 
Alan provided several candidates and 
examples.  

Dr. Drorit Merkel, one of the local experts, 
provided some insights into the etiology and 
epidemiology of MDS with some recent 
information. Dr. Inga Mandac Rogulj from 
Croatia presented her group’s interesting 
approach using peripheral blood micro-RNA 
in the diagnosis, and predicting response to 
treatment. Micro-RNA 21, for instance, can 
help in the diagnosis of the disease. Dr. 
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Howard Oster from Tel Aviv presented a novel 
non-invasive diagnostic model. Together with 
the European MDS group, he and Dr. 
Mittelman compared data from 502 MDS 
patients to 502 controls. Using machine 
learning, with the assistance of the York team 
(Drs. Alex Smith and Simon Crouch), they 
developed a simple model and a web 
application. Introducing 10 simple clinical and 
lab parameters in the app, it enables inclusion 
or exclusion of an MDS diagnosis, skipping a 
bone marrow examination, with high accuracy. 
Dr. Yishai Ofran from Haifa talked about acute 
myeloid leukemia following MDS, focusing on 
the biological process.  

Dr. Theo deWitte from the Netherlands, the 
founder of the European MDS group more than 
a decade ago, shared with the audience some 
lessons from the excellent pan-European LR-
MDS registration. This real-world project started 
in 2008 and includes today about 3000 MDS 
registered patients from 18 countries. A double-
digit number of first line journal papers have 
been published and several dozens of abstracts 
have been presented in international meetings, 
based on the data and conclusions from the 
registry. Among the interesting pieces of 
information, Theo described the role of erythroid 
stimulating agents (ESAs) in delaying the need 
for transfusions, with a tendency towards longer 
survival in treated patients; the documentation of 
impaired quality of life in MDS; the impact of 
RBC transfusion density on the course and 
prognosis of the disease; and some insights into 
iron chelating in MDS. The project is ongoing, 
with several ongoing substudies, for which we 
look forward.  

Dr. Akiko Shimamura, from Boston MA, in 
an excellent review citing her and others 
findings, reminded that in some cases of MDS 
genetic predisposition is a key player. 
Moreover, such families and patients can open 
new horizons on the way to better understand 
the complicated biology of the disease.  

Dr. Argiris Symeonidis, from Greece, talked 
about a relatively neglected topic so far, 
despite its importance — the impact of 
comorbidities in MDS. He provided some clues, 
in addition to the already known and studied 

disease-related parameters, and how to 
incorporate patient-related factors into clinical 
practice. Argiris also summarized the role of 
infections on the course of MDS.  

Dr. Peter Greenberg, from Stanford, CA, the 
leader of MDS prognostic classifications 
lectured by video. He described so nicely the 
considerations and the major points of both IPSS 
and IPSS-R, including some recent information 
that may lead to future modifications.  

In the treatment session for low-risk MDS, 
Dr. Rena Buckstein from Canada, reviewed her 
experience as well as the currently available 
literature dealing with supportive treatment in 
lower-risk MDS, especially RBC and platelet 
transfusions. She also provided some 
recommendations on how to optimize the 
therapeutic approach. Prof. Uwe Platzbecker 
from Germany was asked to cover the 
treatment of anemia in Lower-risk MDS. In an 
excellent video talk, he reviewed the 
information on erythroid stimulating agents 
(ESAs), the new aranesp trial(s), and the 
recently published MEDALIST trial with 
encouraging data on the new activin (TGF-
beta)-agent luspatercept. He also touched on 
the novel studied agents, such as roxadustat, 
imetelstsat and others. Uwe concluded his talk 
by describing the status of treatment of 
thrombocytopenia, with the current information 
on the two available agents, romiplostim and 
eltrombopag, and the associated delays in the 
development programs. Prof. Valeria Santini 
from Florence, Italy, another MDS pioneer, 

talked about additional therapeutic options in 
LR-MDS, especially lenalidomide (revlimid), in 
patients with del(5q), and patients with non-
del(5q). Valeria was the leading author in the 
MDS-005 lenalidomide trial.  

In the session of treatment for higher-risk 
MDS, Prof. Pierre Fenaux from Paris, France, the 
founder and leader of the very active GFM 
group, by video, elegantly described the role of 
hypomethylating agents (HMAs), in MDS, 
especially in the higher-risk groups. Pierre, the 
leading author in the pivotal AZA-001 trial, 
which made azacitidine the first line standard 
agent for HR-MDS, reviewed old and new data, 
focusing on practical aspects of both available 
HMAs, as well as potential solutions for the 
problems raised over a decade of use. Dr. 
Mikkael Sekeres from Cleveland Clinic, OH 
continued with the treatment of HR-MDS, 
describing HMA-based combinations with 
potential “pick the winner” agents. Summarizing 
his group’s data, studies that he led and others, 
Mikkael gave some clues for possible future 
combination therapies. Dr. Lewis Silverman from 
Mt Sinai, NY gave a fantastic transatlantic review 
on the new agents that are currently studied. He 
provided data on novel agents, including 
Rigosertib (recently presented by his group at 
ASH), pevonedistat, glasdegib, venetoclax and 
others. Dr. Guillermo Garcia-Manero from 
Houston, TX completed that session by 
providing some encouraging “hot” data on 
current clinical trials, phase 1 and 2, conducted 
in his center, MD Anderson Cancer Center.  

2ND REGIONAL MDS SYMPOSIUM • TEL AVIV, ISRAEL
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Prof. Theo de Witte reminded us that in 
2020, stem cell transplant is still the only curative 
approach, although with a high price. Theo, one 
of the leaders in the field, reviewed the current 
open questions and provided data with possible 
answers. We can find his summary as a review 
with practical recommendations of the European 
group in Blood (2017).  

Dr. Stephen Nimer from Miami, FL gave a 
stimulating talk, with a combination of currently 
available data, accumulating information, and 
potential future studies, especially from the 
genetic field, and how all can be introduced in 
tailoring an individualized therapeutic 
approach on the way to precision medicine.  

During the 2-day conference, we had two 
high-level company-sponsored satellite symposia. 
In a Novartis-sponsored satellite symposium, Prof. 
Emanuelle Angelucci from Italy (by video) 
nicely covered the topic of iron chelation. After 
describing the role of iron toxicity, he focused on 

the recently published TELESTO trial, probably the 
only prospective randomized trial testing the effect 
of iron chelation. The iron chelation study indeed 
showed clinical benefit and prolonged event-free-
survival. Prof. Uwe Platzbecker from Germany 
discussed potential targets for future treatments 
in MDS. The Bristol-Myers Squibb (Celgene)-
sponsored symposium was devoted for 
erythropoiesis and treatment of anemia. I 
reviewed the process of normal bone marrow 
erythroid production, dyserythropoiesis in stem 
cell disorders, and finally our experience and data 
with ESAs. Prof. Valeria Santini from Italy superbly 
reviewed the TGF-beta pathway and described 

the MEDALIST luspatercept trial, in which she 
served as one of the leading investigators and 
was recently published in the NEJM.  

In summary, we enjoyed two days of social 
and cultural events, together with an excellent 
scientific conference. Let’s hope that soon we 
can reorganize such meetings again.  

Note: The symposium became possible with 
the generous unrestricted assistance of several 
pharmaceutical companies to whom we are 
very grateful (Abbvie, Neopharm Israel, 
Novartis, Bristol-Myers Squibb, FibroGen, 
Acceleron, Gamida Cell, Takeda, Astex, and 
Onconova Therapeutics). 
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LATEST NEWS REGARDING 
THE MOLECULAR 
MUTATION PROJECT  
OF THE IWG-PM 

IWGPM/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 marrow or blood samples from a 
representative cohort of 3,324 peri-diagnosis 
MDS patients on a next generation sequencing 
(NGS) panel along with a validation cohort 
from a Japanese MDS sample compendium.1 

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 favorable disease than 
multi-hit TP53 mutated patients. These findings 
indicated that TP53 status is a critical candidate 
for incorporation into molecularly informed risk 
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 (IPSS-
R/Molecular). This issue was discussed at the 
MDS Foundation Symposium at ASH 2019.2 

SF3B1 MUTATED MDS AS  
A DISTINCT DISEASE SUBTYPE 
PROJECT 

A large body of evidence indicates that in 
MDS, the SF3B1 mutation is closely associated 
with ring sideroblasts and ineffective 
erythropoiesis and is characterized by less 
aggressive clinical course. The available 
evidence supports recognition of SF3B1-
mutant MDS as a 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 

MDS FOUNDATION INTERNATIONAL WORKING GROUP FOR PROGNOSIS IN MDS

IWGPM:  
THERAPYRELATED 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 (t-MPN) into 
one subgroup (t-MN) independent of 
morphological or prognostic features. Drs 
Kuendgen, Nomdedue, Tuechler and 
colleagues have assembled a database 
including 2087 t-MDS patients from different 
international MDS groups to evaluate current 
classification and prognostic tools.4,5 They 
analyzed and compared 1245 t-MDS patients 
to 4593 primary MDS (p-MDS) patients 
represented in the IWG-PM database. These 
data demonstrated that the IPSS-R and WPSS-R 
separated t-MDS patients into differing risk 
groups effectively and indicated that all 
established prognostic risk factors for p-MDS 
maintained relevance for t-MDS, with 
cytogenetic features having enhanced 
predictive power. Poorer clinical outcomes 
occurred in each t-MDS compared to those 
from p-MDS subgroups. Despite t-MDS being 
considered as having a uniformly poor 
prognosis these data demonstrated differing 
outcomes for each 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 classified t-
myeloid neoplasms (t-MNs). Application of this 
terminology would enable more reasonable 
treatment decisions and facilitate the inclusion of 
t-MDS patients into clinical studies. 
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The first investigator driven, multi-national 
MDS/MPN-specific trial in the world is led by 
the MDS/MPN IWG and is set to commence!  
ABNL MARRO – A Basket Trial of NoveL 

therapy combinations in untreated MDS/MPN 
And Relapsed/Refractory Overlap Syndromes 
(ABNL-MARRO) – is an international study 
designed to quickly test new compounds and 
combinations of therapy at referral centers 
within the MDS/MPN IWG which see 
MDS/MPN patients, study the biology and 
pathophysiology of the diseases, and have 
multilateral expertise in this area. 

 ABNL MARRO-001 is the first MDS/ MPN 
IWG study and has been approved by the FDA 
awaiting enrollment by end of the year in the 
US, and then in EU countries shortly after. 
ABNL MARRO-001 uses an oral DNA 
methyltransferase inhibitor (DNMTi), 
ASTX727, as a backbone with combination 
therapy targeting JAK1. The JAK1/DNMTi 
combination has been evaluated in phase 1 
safety studies, and will form the first arm in 
ABNL MARRO-001. With ABNL MARRO-
001, the MDS/MPN IWG aims to validate the 
proposed criteria for response in MDS/MPN, 
test QOL tools in patients with MDS/MPN, 
develop new biomarkers for response to 

therapy, and augment efforts of large scale 
prospective genotyping efforts in MDS/MPN.  
This infrastructure will allow for ABNL-MARRO-
002, -003, and so on, to quickly offer new 
therapies to patients with MDS/MPN.  New 
proposals are currently under review.
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BREAKING NEWS FROM THE MDS FOUNDATION
PRESS RELEASE

LARGE INTERNATIONAL 
STUDY PINPOINTS IMPACT 
OF TP53 MUTATIONS ON 
BLOOD CANCER SEVERITY 
YARDVILLE, NJ, AUGUST 25, 2020 
(Newswire.com) — The MDS Foundation 
announces that a large international study led by 
researchers at Memorial Sloan Kettering finds that 
having two mutated copies of the TP53 gene, as 
opposed to a single mutated copy, is associated 
with worse outcomes in myelodysplastic syndrome 
and acute myeloid leukemia. The findings have 
immediate clinical relevance for risk assessment 
and treatment of people with myelodysplastic 
syndrome. 

Considered the “guardian of the genome,” 
TP53 is the most commonly mutated gene in 
cancer. TP53’s normal function is to detect DNA 
damage and prevent cells from passing this 
damage on to daughter cells. When TP53 is 
mutated, the protein made from this gene (called 
p53) can no longer perform this protective 
function, which can result in cancer. Across 
many cancer types, mutations in TP53 are 
associated with much worse outcomes, like 
disease recurrence and shorter survival. 

As with all genes, there are two copies of 
TP53 in our cells. One copy we get from our 
mothers, the other we get from our fathers. Until 
now, it was unclear whether a mutation in one 
copy of TP53 TP53 was enough to cause worse 
outcomes, or if mutations in both copies were 
necessary. A new study led by researchers at 
Memorial Sloan Kettering definitively answers 
this question for a blood cancer called 
myelodysplastic syndrome (MDS), a precursor 
to acute myeloid leukemia. 

“Our study is the first to assess the impact of 
having one versus two dysfunctional copies of 
TP53 on cancer outcomes,” says molecular 
geneticist Dr. Elli Papaemmanuil, a member of 
the Epidemiology and Biostatistics Department 
at MSK and the lead scientist on the study, 
whose results were published August 3 in the 
journal Nature Medicine. “From our results, it’s 
clear that you need to lose function of both 
copies to see evidence of genome instability and 
a high-risk clinical phenotype in MDS.” 

“The consequences for cancer diagnosis and 
treatment are immediate and profound,” she says. 
 

A LARGE, MULTICENTER STUDY 
The study analyzed genetic and clinical data 

from 4,444 patients with MDS who were being 
treated at hospitals all over the world. 
Researchers from 25 centers in 12 countries 
were involved in the study, which was 

conducted under the aegis in collaboration with 
investigators in the International Working Group 
for Prognosis in MDS (IWG-PM) whose goal is 
to develop new international guidelines for the 
treatment of this disease. Findings were 
independently validated using data from the 
Japanese MDS working group led by Dr. Seishi 
Ogawa’s group at Kyoto University. 

“Currently, the existing guidelines do not 
consider genomic data, like TP53 and other 
acquired mutations, when assessing a person’s 
prognosis or determining appropriate treatment 
for this disease,” says Dr. Peter Greenberg, 
Director of Stanford University’s MDS Center, 
Chair of the National Comprehensive Cancer 
Network Practice Guidelines Panel for MDS, 
and a participant in the study. “Studies are 
ongoing reflecting this need for change.” 

Tracey Iraca, MDS Foundation Executive 
Director stated, “This study is important in updating 
the IPSS-R to include molecule information in 
light of the more personalized treatments now 
being explored for MDS patients.” 

Using new computational methods and the 
database and collaborative input of the IWG-
PM, the investigators found that about one-third 
of MDS patients had only one mutated copy of 
TP53. These patients had similar outcomes as 
patients who did not have a TP53 mutation — 
that is, good response to treatment, low rates of 
disease progression, and better survival. Two-
thirds of patients, on the other hand, had two 
mutated copies of TP53. These patients had much 
worse outcomes — including treatment-resistant 
disease, rapid disease progression, and low 
overall survival. In fact, the researchers found that 
TP53 mutation status — either 0/1 or 2 mutated 
copies of the gene — was the most important 
variable when predicting outcomes. 

“Our findings are of immediate clinical 
relevance to MDS patients,” Dr. Papaemmanuil 
says. “Going forward, all MDS patients should 
have their TP53 status assessed at diagnosis.” – 
Dr. Elli Papaemmanuil Molecular Geneticist, 
Memorial Sloan Kettering 

“Our findings are of immediate clinical 
relevance to MDS patients,” Dr. Papaemmanuil 
says. “Going forward, all MDS patients should 
have their TP53 status assessed at diagnosis.” 

As for why it takes two “hits” to TP53 to see 
an effect on cancer outcomes, Dr. Elsa Bernard, 
a postdoctoral scientist in the Papaemmanuil lab 
and the study’s first author, speculates that having 
one normal copy is enough to provide adequate 
protection against DNA damage. This would 
explain why having only one mutated copy was 
not associated with genome instability or any 
worse survival over having two normal copies. 

Given the frequency of TP53 mutations in 
cancer, these results argue for examining the 
impact of one versus two mutations in other 
cancers as well. They also reveal the need for 
clinical trials designed specifically with these 
molecular differences in mind. 

“With the increasing adoption of molecular 
profiling at the time of cancer diagnosis, we need 
large evidence-based studies to inform how to 
translate these molecular findings into optimal 
treatment strategies,” Dr. Papaemmanuil says. 

PARTICIPATING MDS FOUNDATION 
CENTERS OF EXCELLENCE: 
Karolinska Institute (Sweden), University of Pavia (Italy), La 
Fe University Hospital (Spain), Radboudumc Medical 
Center Nijmegen (The Netherlands), Amsterdam UMC 
(The Netherlands), Cochin Hospital (France), Chang 
Gung Memorial Hospital (Taiwan), Medical University of 
Vienna (Austria), Hannover Medical School (Germany), 
University Hospital Dresden (Germany), Federal 
University of Ceara (Brazil), University of Oxford (United 
Kingdom), Institute of Hematology and Blood Transfusion 
(Czech Republic), University Medicine Göttingen 
(Germany), Saint-Louis Hospital (France), Saint James’s 
University Hospital (United Kingdom), Chulalongkorn 
University (Thailand), Nagasaki University (Japan), Kyoto 
University (Japan), Chugoku Central Hospital (Japan), 
Tokyo Medical University (Japan), Massachusetts 
General Hospital, Vanderbilt-Ingram Cancer Center, 
University of Rochester Medical Center, Dana-Farber 
Cancer Institute, UC San Diego Moores Cancer Center, 
Stanford University Cancer Institute, Memorial Sloan 
Kettering Cancer Center (United States). 

ADDITIONAL PARTICIPATING CENTERS: 
Düsseldorf MDS Registry (Germany), Gruppo Romano 
Laziale MDS (Italy), University of Bologna (Italy), Institut 
Josep Carreras (Spain), Aou Careggi Hospital (Italy), 
Democritus University of Thrace (Greece), Hospital 
Israelita Albert Einstein (Brazil), Rete Ematologica 
Lombarda (Italy), Japanese Data Center for 
Hematopoietic Cell Transplantation (Japan), Tsukuba 
University (Japan), Gifu Municipal Hospital (Japan), Kobe 
City Medical Center General Hospital (Japan), Gifu 
University (Japan), NTT Medical Center Tokyo (Japan), 
Osaka Red Cross Hospital (Japan), Kurashiki Central 
Hospital (Japan), Sasebo City General Hospital (Japan). 

FUNDING:  
This study was supported in part by the Celgene 
Corporation, the MDS Foundation, Inc., Bloodwise, 
Austrian Science Fund, Italian MIUR-PRIN grants, 
Associazione Italiana per la Ricerca sul Cancro, 5×1000 
project, the Francois Wallace Monahan Fellowship, the 
Josie Robertson Foundation, the European Hematology 
Association, American Society of Hematology, 
Gabrielle’s Angels Foundation, V Foundation, Damon 
Runyon-Rachleff, the Geoffrey Beene Foundation, the 
Japan Agency for Medical Research and Development, 
Japan Society for the Promotion of Science, and the 
Japanese Ministry of Education, Culture, Sports, Science 
and Technology. Dr. Papaemmanuil is a Josie Robertson-
funded investigator at MSK. Drs. Papaemmanuil and 
Bernard have received research funding from Celgene.
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FROM THE FOUNDATION

THE MDS FOUNDATION 
ALL MASKED UP AND 
WORKING HARD FOR YOU! 

During these unprecedented times, while the 
MDS Foundation office remains closed, we 
have remained fully operational remotely from 
home. We know the spread of the coronavirus 
has created a very stressful environment for all 
of us, and especially for those living with MDS. 
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. 

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. 

IN THE FACE OF A CRISIS LIKE THIS, YOU CAN COUNT ON US!

WE ALL HAVE UNIQUE RELATIONSHIPS WITH MDS, BUT NO MATTER THE CIRCUMSTANCES OR STIPULATIONS, WE WILL ALWAYS BE HERE FOR YOU. 
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life’s ingredients

PHARMACEUTICAL COMPANIES OF

WE THANK OUR WALK TO SPREAD MDS AWARENESS SPONSORS

MDS AWARENESS WALK – A VIRTUAL EVENT WITH A PURPOSE

A HEARTFELT THANKS TO ALL OF OUR WALKERS, 
VOLUNTEERS AND SPONSORS FOR 

MAKING OUR WALKS A HUGE SUCCESS!
the myelodysplastic syndromes foundation, inc. 

Dear Friends of the MDS Foundation, 

The highest priority of the MDS Foundation, at this time, and always, is the health and safety of our community. With this in mind, we 
hosted five virtual MDS Awareness Walks in New York City, Chicago, Nashville, Boston, and Global. Although we couldn’t come 
together as a community in person, that didn’t mean we couldn’t make a difference individually. It was so exciting to safely have our 
run/walks by going virtual!  

Although great strides have been made, more work needs to be done in MDS and to better understand the needs of patients. Inspired by 
those impacted by MDS, our hope with our first-ever virtual run/walks is to start a movement with helping to further spread awareness 
and bring attention to this disease among the general public as well as the healthcare professional community. 
Our mission was to: 
• Elevate the conversation globally on the unmet needs of those living with MDS. 
• Bring together the MDS and rare disease community and create new connections. 
• Reinforce our commitment, along with our partner organizations, to help improve the lives of MDS patients and those who care for them. 
• Establish the need and momentum for future MDS walks globally. 

A heartfelt thanks to all of our walkers, and sponsors for making our virtual walks a huge success! 
We appreciate your continued support! 

Best wishes during this difficult time. 
Tracey Iraca, Executive Director

MDS AWARENESS
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THANK YOU for making  
our virtual MDS Awareness Walk such  
an important part of our Foundation’s  
history and future.
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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. Siddon AJ and Hasserjian RP. How I 

diagnose low-grade myelodysplastic 
syndromes. Am J Clin Pathol. 2020;154(1): 
5-14. (10.1093/ajcp/aqaa046)   

This expert pathologist’s perspective 
discusses diagnostic challenge for 
differential diagnosis of low grade MDS 
from other causes of peripheral blood 
cytopenia by integrating cytogenetics and 
next generation sequencing data along with 
morphologic dysplasia. The review also 
discusses how important it is to include the 
emerging knowledge of clonal hemato-
poiesis of indeterminate potential. The 
review provides a diagnostic algorithm and 
discusses illustrative cases.  

2. Winter S, et al. Integrating the “Immunome” 
in the stratification of myelodysplastic 
syndromes and future clinical trial design. J 
Clin Oncol. 2020;38(15):1723-1735. 
(10.1200/JCO.19.01823) 

MDS risk stratification currently does not 
account for patient’s immune status or 
molecular abnormalities. The review 
discusses immune monitoring strategies for 
refinement of patient stratification to enable 
predicting for response to treatment in MDS. 
The review also provides a proposal for a 
multicenter study to test their hypotheses.  

Clinical Management During SARS-CoV-2 
Pandemic:  
1. Patnaik MM, et al. Special considerations 

in the management of patients with 
myelodysplastic syndrome/myeloproliferative 
neoplasm overlap syndromes during the 
SARS-CoV-2 Pandemic. Am J Hematol. 

2020;95(8):E203-E208.(10.1002/ 
ajh.25853)   

This letter to editor highlights the shared risks 
of the MDS/MPN overlap patients with 
SARS-CoV-2 infection, stemming from the 
increased proinflammatory milieu in these 
patients. The letter also provides a list of 
cytokine signaling directed ongoing clinical 
trials in SAR-CoV-2 patients. In addition, the 
authors share a best practice of forming a 
special emergency response expert panel at 
their institute to handle COVID-19 in 
MDS/MPN patients.  

2. Raza A, et al. Rewriting the rules for care of 
MDS and AML patients in the time of 
COVID-19. Leuk Res Rep.2020;13: 
100201. (10.1016/j.lrr.2020.100201) 

The report discusses the major changes 
occurring in the medical care of MDS and 
AML patients in the epicenter of pandemic 
with increasing remote management to save 
the patients from overly exposure to 
infection risk, and the unique challenges/ 
management of transfusion and transplant. 
The report also throws light on challenges 
faced by the research laboratories working 
with precious patient specimens.  

3. Paul S, et al. Targeting leukemia in the time 
of COVID-19. Acta Haematol. 2020: May 
11 [Online ahead of print]. (10.1159/ 
000508199) 

The report focuses on evaluating alternatives 
to reduce clinic visits and hospitalizations 
while enabling critical systemic therapies 
for leukemias to continue uninterrupted and 
makes recommendations on how to 

manage leukemia amidst the SARS-CoV-2 
pandemic. 

4. Boyd K, Parcell B and Tauro S. Immuno-
suppression in hematological cancer patients 
with Covid-19-uncomplicated infections 
but delayed viral clearance? Leuk Res. 
2020;96:106407. (10.1016/j.leukres. 
2020.106407)  

This report discusses leukemia cases that 
tested positive for COVID-19. The report 
discusses their immune status and kinetics of 
viral clearance over a period of time. 

 5. Willan J, et al. Assessing the impact of 
lockdown: fresh challenges for the care of 
haematology patients in the COVID-19 
pandemic. Br J Haematol. 2020;189(6): 
e224-e227. (10.1111/bjh.16782)  

The report provides a quantitative estimation 
of a reduction in the frequencies of routine 
hematology-oncology diagnoses, blood 
transfusions and a variety of other services 
during a transition period and while in the 
lockdown phase versus the time prior to 
COVID-19.    

TREATMENT:  
RBC Transfusion and Growth Factors: 
1. Vicente A, et al. Eltrombopag monotherapy 

can improve hematopoiesis in patients with 
low to intermediate risk-1 myelodysplastic 
syndromes. Haematologica. 2020; May 21 
[Online ahead of print]. (10.3324/ 
haematol.2020.249995) 

A phase 2 dose escalation study in Low/int-
1 risk MDS patients assessed eltrombopag 
(EPAG) at 50 mg/day to a maximum of 

MDS RESOURCES
LITERATURE HIGHLIGHTS



weeks) vs placebo in patients with very-low, 
low or intermediated risk MDS patients with 
ringed sideroblasts and who were 
transfusion dependent (N=229; 2:1: 
luspatercept: placebo).Primary end-point 
was transfusion independence for ≥8 weeks 
in first 24 weeks of treatment which was 
seen in 38% on luspatercept versus 13% 
with placebo (p<0.001). The most common 
adverse events were fatigue, diarrhea, 
asthenia, nausea, and dizziness. 

2. Stein EM et al. Enasidenib in patients with 
IDH2 myelodysplastic syndromes: a phase 
1 subgroup analysis of the multicenter, 
AG221-C-001 trial. Lancet Haematol. 
2020;7(4):e309-e319. (https://doi.org/ 
10.1016/s2352-3026(19)30284-4)  

Seventeen previously treated patients with 
IDH2 mutation received a median 3 cycles 
of Enasidenib, an IDH2 inhibitor; 5 with ≥12 
cycles (60-300 mg QD PO in 28 day 
cycle). After median follow up of 11mo no 
dose limiting toxicities were observed. The 
most common grade 3–4 treatment 
emergent adverse events were indirect 
hyperbilirubinaemia (35%), pneumonia 
(29%) and thrombocytopenia (24%), and 
no treatment related deaths. The overall 
response was seen in 9/17 (53%) patients 
with median duration of response of 9.2 mo 
and median overall survival was 16.9 mo. 

3. Navada SC, et al. Rigosertib in combination 
with azacytidine in patients with 
myelodysplastic syndromes or acute 
myeloid leukemia: Results of a phase 1 
study. Leuk Res. 2020;94:106369 
(10.1016/j.leukres.2020.106369) 

The phase 1 part of this phase 1/2 study 
involved 9MDS, 1CMML and 8AML 
patients. An oral Ras-inhibitor, rigosertib 
was given twice daily at 140 mg or 280 mg 
or 560 mg morning + 280 mg evening 
doses for 3 weeks of the 4week cycle. A 
standard dose azacytidine was given in the 
second week of the cycle. No dose limiting 
toxicities were noted and hence no 
maximum tolerated dose could be 
determined. The most frequent adverse 
events were diarrhea, constipation, fatigue, 

response. Forty five patients receiving a 
median 3 cycles showed one CR and 7 
marrow CR with a median overall survival of 
5.7 mo in previous HMA failure or 5.6 mo in 
previous stable disease on HMA. Grade ≥3 
adverse events were seen in 84% patients 
with 33% discontinuing treatment. The study 
concluded with the need to optimize the 
dose of pracinostat.  

2. Cai L, et al. Role of TP53 mutations in 
predicting the clinical efficacy of 
hypomethylating therapy in patients with 
myelodysplastic syndrome and related 
neoplasms: a systematic review and meta-
analysis. Clin Exp Med. 2020;20(3):361-
371 (10.1007/s10238-020-00641-4)   

This systematic review and meta-analysis 
report on 22 original studies demonstrates 
that while MDS patients with TP53 mutations 
respond to hypomethylating agents well, 
their overall survival may still be poor 
regardless of their response. 

Immunosuppressive Therapies: 

1. Stahl M, et al. Use of immunosuppressive 
therapy for management of myelodysplastic 
syndromes: a systematic review and meta-
analysis. Haematologica. 2020;105(1): 
102-111.(10.3324/haematol.2019. 
219345)  

A systematic literature review identified nine 
prospective cohort studies and 12 clinical 
trials using immunosuppressive therapy, 
mostly anti-thymocyte globulin ± cyclosporin 
A. The overall response rate was 42.5% 
with 12.5% CR and RBC transfusion 
independence rate of 33.4%. The leukemic 
transformation rate was 8.6% per patient 
year. The review highlights the immuno-
suppressive therapy as a therapeutic option 
to low-risk MDS patients.  

Novel Therapies: 

1. Fenaux P et al. Luspatercept in patients with 
lower risk myelodysplastic syndrome. N Engl 
J Med. 2020;382(2):140-151. (https:// 
doi.org/10.1056/nejmoa1908892)    

This double blind placebo controlled ph 3 
study assessed luspatercept (1 mg up to 
1.75 mg per Kg body weight sc every 3 
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150mg/day over 16 weeks. Eleven of 
twenty five patients (44%) had hematologic 
response; 5 had uni-lineage and 6 bi-
lineage. Presence of PNH clone, marrow 
hypocellularity, thrombocytopenia ± other 
cytopenia and elevated plasma 
thrombopoietin predicted response. The 
safety profile was consistent with previous 
experience of EPAG. Ten patients 
discontinued after med time on treatment of 
16 months and having a response. Four of 
them restarted EPAG later and had a robust 
second response.  

2. Duong Vu H, et al. A sequential two-stage 
dose escalation study of eltrombopag in 
patients with myelodysplastic syndrome and 
thrombocytopenia after hypomethylating 
agent failure. Leuk Lymphoma. 2020; 
61(8):1901-1907.(10.1080/10428194. 
2020.1751841) 

Thrombocytopenia is seen often in MDS 
patients and this study conducted a trial of 
eltrombopag in MDS and MPN or AML 
patients after hypomethylating agent failure. 
They had a mean baseline platelet count 
<50 x 109 /L. The dose was upped from 
50 mg to 200 mg daily. The maximally 
tolerated dose was determined with 37 
patients, but it was not reached. In 9 patients 
(24%), 2 achieved marrow CR with hemato-
logic improvement, 1 marrow CR without 
HI, and 6 HI. The median overall survival for 
these patients was 7.5 months and 
eltrombopag yielded modest results for 
mostly high-risk MDS patients post HMA 
failure. 

Hypomethylating Agents: 
1. Yalniz FF, et al. A phase II study of addition 

of pracinostat to a hypomethylating agent in 
patients with myelodysplastic syndromes 
who have not responded to previous 
hypomethylating agent therapy. Br J 
Haematol. 2020;188(3):404-412. (https:// 
doi.org/10.1111/bjh.16173)  

This phase II study assessed the addition of 
pracinostat to hypomethylating agent 
(HMA) in MDS patients who showed 
primary or secondary failure on HMA or 
had stable disease without a clinical 

LITERATURE HIGHLIGHTS
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nausea, pneumonia and back pain. The 
majority of responses were in MDS/CMML 
patients (7/9) with only 2/7 responses 
in AML.  

4. Taylor J, et al. Safety and activity of 
selinexor in patients with myelodysplastic 
syndromes or oligoblastic acute myeloid 
leukemia refractory to hypomethylating 
agents: a single-center, single arm, phase 2 
trial. Lancet Haematol. 2020;7(8):e566-
e574. (10.1016/S2352-3026(20)30209-X) 

There is no current therapy for MDS 
refractory to hypomethylating agents under 
6 months. This study aimed safety and 
activity of selinexor in MDS patients or 
oligoblastic acute myeloid leukemia (OAML). 
A phase 2 trial (18 y/o or older up to 30% 
MDS/OAML) received a 3-week long 
cycle of selinexor (60mg twice/week for 2 
weeks, 1 week off). From the 23 patients 
evaluated, overall response rate was 26% 
(95% Cl 10–48) in 6 patients with marrow 
complete remission and 12 patients (52%, 
95% Cl 31–73) had stable disease.  

5. Kubasch AS, et al. Single agent 
talacotuzumab demonstrates limited 
efficacy but considerable toxicity in elderly 
high-risk MDS or AML patients failing 
hypomethylating agents. Leukemia. 2020; 
34(4):1182-1186. (10.1038/s41375-
019-0645-z) 

SAMBA study assessing anti-CD123 
therapeutic monoclonal called talacotuzumab 
in 19AML and 5 High-Risk MDS patients 
was terminated as a part of discontinuation 
of the drug development program by the 
manufacturer. 16/24 patients were resistant 
including 8/24 patients who relapsed after 
initial response to prior HMA therapy. The 
treatment related toxicity was significant 
including 2 deaths with pneumonia possibly 
related to treatment. The eight-week mortality 
was 25% and overall response rate was 
8.3% including one complete remission. The 
benefit/risk ratio for talacotuzumab was 
determined to be unfavorable and hence 
the study was terminated. 

LITERATURE HIGHLIGHTS

PATIENT REPORTED OUTCOMES: 

1. Stauder R, et al. Patient-reported outcome 
measures in studies of myelodysplastic 
syndromes and acute myeloid leukemia: 
Literature review and landscape analysis. 
Eur J Haematol. 2020;104(5):476-487. 
(10.1111/ejh.13389)  

This extensive review noted that across 
studies in MDS and AML, the most 
frequently used patient reported outcome 
measures (PROMs) were generic like SF-36 
or EQ-5D or cancer specific like EORTC 
QLQ-C30, and FACT-An. However, MDS 
specific PROMS like QUALMS or QOL-E 
and AML specific PROMS like FACT-Leu or 
EORTC QLQ-Leu were used only in a 
minority of studies. The review underscores 
the need to use MDS/AML specific PROMS 
in future studies.   

PATHOBIOLOGY: 

1. Van Zeventer IA, et al. Mutational spectrum 
and dynamics of clonal hematopoiesis in 
anemia of older individuals. Blood. 
2020;135(14):1161-1170. (https:// 
doi.org/10.1182/blood.2019004362)  

From a population-based Lifeline cohort, a 
group of individuals ≥60 yr age with anemia 
(n=676) was selected with 1:1 matched 
control participants. Peripheral blood 
analysis at variant allele frequency (VAF) of 
1% for 27 driver genes was undertaken to 
evaluate clonal hematopoiesis (CH). The 
results showed higher frequency of 
individuals with CH in the group with 
anemia versus the matched controls (46.6% 
vs 39.1% respectively, p<0.007). 
Subsequent analyses revealed waxing and 
waning of CH over a subsequent 44mo 
period regardless of anemia. Also, it was 
noted that while VAF <5% did not impact 
overall survival, that >5% showed increased 
risk of death.  

2. Wouters HJCM, et al. Association of anemia 
with health-related quality of life and 
survival: a large population-based cohort 
study. Haematologica. 2019; 104(3): 468-
476. (https://doi.org/10.3324/haematol. 
2018 .195552)  

The assessment of anemia and health 
related quality of life (HRQOL) measured by 
RAND-36 questionnaire in a population-
based cohort demonstrated that anemia in 
individuals over 60 years of age has impact 
on their overall survival as well as HRQOL. 
While subjects younger that 60 years did 
not show similar correlation. Also, based on 
the impact on HRQOL and survival, the 
report identifies a need for considering the 
threshold of hemoglobin below 13g/dL in 
women 60 yrs or older as anemic.  

3. Oh YJ, et al. Mutation of ten-eleven 
translocation-2 is associated with increased 
risk of autoimmune disease in patients with 
myelodysplastic syndrome. Korean J Intern 
Med. 2020;35(2):457-464. (10.3904/ 
kjim.2018.247 ) 

This study explored if genetic mutations are 
linked with autoimmune disorders in MDS 
patients. Eighty-eight mutations were 
sequenced for 73 MDS patients (median 
age 70 y/o, 67.1% male). Autoimmune 
disorders (AID) were found in 16 (21.9%) 
patients and mutations were detected in 57 
(78.1%) of patients. MDS patients with or 
without AID did not differ in percentage 
(68.8% vs. 80.7%) or mean number of 
mutations (1.8 ± 1.6 vs. 2.2 ± 1.8) with 
significance. Ten-eleven translocation-2 
(TET2) mutation however was significantly 
higher in patients with AID vs without 
(31.3% vs. 5.3%). Thus, TET2 mutations in 
MDS patients may be linked to increased 
AID risk.  
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REVIEWS, PERSPECTIVES  
& GUIDELINES: 
The following articles provide significant review 
of literature and/or innovative perspective on 
the state-of-the-art in MDS or discuss 
therapeutic management guide-lines and 
identify need for additional prospective studies. 

1. Garcia JS. Prospects for Venetoclax in 
myelodysplastic syndromes. Hematol Oncol 
Clin North Am. 2020; 34(2):441-448. 
(https://doi.org/10.1111/bjh.16206)  

2. Hunter AM and Sallman DA. Targeting 
TP53 mutations in myelodysplastic 
syndromes. Hematol Oncol Clin North Am. 
2020;34(2):421-440.  (https://doi.org/ 
10.1016/j.hoc.2019.11.004)     

3. McCullough KB and Patnaik MM. Myelo-
dysplastic syndrome/myeloproliferative 
neoplasm overlap syndromes-Advances in 

treatment. Best Pract Res Clin Haematol. 
2020;33(2):101130. (https:// doi.org/ 
10.1016/j.beha.2019.101130)   

25. Hellström-Lindberg E, Tobiasson M and 
Greenberg P. Myelodysplastic syndromes: 
Moving towards personalized manage-
ment. Haematologica. 2020;105(7): 
1765-1779. (https://doi.org/10.3324/ 
haematol.2020.248955)    

26. Komrokji R. Luspatercept in myelodys-
plastic syndromes: Who and When? 
Hematol Oncol Clin North Am. 
2020;34(2):393-400. (https://doi.org/ 
10.1016/j.hoc.2019.10.004)  

27. Park S et al., The prognostic value of serum 
erythropoietin in patients with lower-risk 
myelodysplastic syndromes: a review of the 
literature and expert opinion. Ann Hematol. 
2020;9(1) :7-19. (h t tps ://doi .org/ 
10.1007/s00277-019-03799-4) 

28. Bewersdorf JP and Zeidan AM. Following 
in the footsteps of acute myeloid leukemia: 
are we witnessing the start of a therapeutic 
revolution for higher risk myelodysplastic 
syndromes? Leuk Lymphoma. 2020;61 
(10):2295-2312.(10.1080/10428194. 
2020.1761968)  

29. Mittelman M. Balanced translocations in 
myelodysplastic syndromes (MDS) – an 
unrecognized MDS patient subgroup? 
Br J Haematol. 2020;190(2):141-142. 
(10.1111/bjh.16641) 

A special thanks to Suneel  
and Rhea Mundle for their  
great efforts in monitoring 

these important MDS  
peer-review publications. 
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Easily transform everyday shopping.
GREAT DEALS. GOOD DEEDS.
Transform every online purchase into a donation  
for the Myelodysplastic Syndromes Foundation

https://givingassistant.org/np# 
myelodysplastic-syndromes-foundation 
Use Giving Assistant to save money and support the 
Myelodysplastic Syndromes (MDS) Foundation, Inc. It’s 
free to help the MDS Foundation when you sign up for 
Giving Assistant and shop at Bed Bath & Beyond, 
Aliexpress, and ULTA! Sign up today and get donating! 

https://smile.amazon.com 
CHARITY: Myelodysplastic Syndromes Foundation 
To shop at AmazonSmile simply go to smile.amazon.com on 
your web browser or activate AmazonSmile on your Amazon 
Shopping app on your iOS or Android phone (found under 
settings on your app). AmazonSmile will donate 0.5% of 
your eligible purchases to the MDS Foundation.

STAY CONNECTED
www.facebook.com/ 
MDSFoundation

twitter.com/ 
MDSFoundation

www.youtube.comchannel/ 
UCEEIKR0jqKT6g27ZZadV9Ng

www.instagram.com/ 
mdsfoundation/

www.linkedin.com/ 
company/mds-foundation-inc



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

■ An established university  
(or equivalent) program 

■ Recognized morphologic expertise in MDS 

To be recognized as a Center of Excellence, an institution must have the following:
■ Available cytogenetics and/or molecular genetics 
■ Ongoing research, including Institutional Review Board–

approved clinical trials 

■ Documentation of peer-reviewed 
publications in the field

Would you like your treatment center to become part of the referral system 
for MDS patients and be designated as a Center of Excellence?

Our MDS Centers of Excellence are institutions that meet the highest standards for diagnosis, treatment and patient care. These 
centers help patients seeking first or second opinions and/or additional treatment options from experts in MDS. We currently 
have 76 Centers in the United States and 116 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 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. 
■ MDSF CoEs have full access to MDSF educational resources for distribution to your patients. 
■ In addition, along with your $500 CoE renewal payment, your annual MDSF Professional Membership dues are waived. 

MDSF Professional Members are also listed, by name, on our website and in our printed newsletters.  
■ 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 trials, research projects, etc. 

UNITED STATES

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 
Aurora, 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 

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 

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

ILLINOIS 
Loyola University Chicago 
Cardinal Bernardin Cancer Center 
Maywood, Illinois 
Scott E. Smith, MD, PhD 

Robert H. Lurie Comprehensive  
Cancer Center of Northwestern University  
Feinberg School of Medicine 
Chicago, Illinois 
Olga Frankfurt, MD 

Rush University Medical Center 
Chicago, Illinois 
Jamile Shammo, MD 

University of Chicago Medical Center 
Chicago, Illinois 
Richard A. Larson, MD

 
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/Lisa Sproat, 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/Peter Curtin, MD 

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 
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INDIANA 
Indiana University Simon Cancer Center 
Indianapolis, Indiana 
Larry Cripe, MD/Hamid Sayar, MD, MS 

IOWA 
The University of Iowa Hospitals  
and Clinics, Holden Cancer Center 
Iowa City, Iowa 
Carlos E. Vigil-Gonzales, 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 
Virginia M. Klimek, 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 

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 

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

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



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, III, 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. 
Charles S. Hesdorffer, MD 

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 

Universidade Federal de Ceará 
Ceará, Brazil 
Silvia Maria M. Magalhães, MD, PhD 

Universidade Federal de São Paulo 
São 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 
Tianjin, 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 Cermák, MD, PhD 

DENMARK 
Odense University Hospital 
The University of Southern Denmark 
Odense, Denmark 
Klas Raaschou-Jensen, MD/Claus Marcher, MD 

OUTSIDE THE UNITED STATES 

ARGENTINA 
Sanatorio Sagrado del Corazón 
Buenos Aires, Argentina 
Marcelo Iastrebner, 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 Pfeilstöcker, 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 
São Paulo, Brazil 
Luiz Fernando Lopes, MD, PhD 

Hospital das clínicas da Faculdade de Medicina da 
Universidade de São Paulo 
São Paulo, Brazil  
Elvira D. Rodrigues Pereira Velloso, MD, PhD 
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Rigshospitalet National University Hospital 
Copenhagen, Denmark 
Kirsten Grønbaek, 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 Hôpital 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 

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

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

Hôpital Saint Louis/University Paris VII 
Paris, France 
Pierre Fenaux, MD, PhD 
Christine Chomienne, MD, PhD 

Hôpital Saint-Vincent de Paul (Lille) 
Lille, France 
Christian Rose, MD 

Institut Paoli-Calmettes 
Marseille, France 
Norbert Vey, MD 

Service des Maladies du Sang 
Hôpital Claude Huriez 
Lille, France 
Bruno Quesnel, MD 

GERMANY 
Georg-August-Universität Göttingen 
Göttingen, Germany 
Detlef Haase, MD, PhD 

Hannover Medical School 
Medizinische Hochschule Hannover 
Hannover, Germany 
Arnold Ganser, MD 

Heinrich-Heine Universität Düsseldorf 
University Hospital 
Düsseldorf, Germany 
Ulrich Germing, MD 
Johannes Gutenberg University  
Medical Center Mainz 
Mainz, Germany 
Markus Radsak, MD, PhD 
Johann Wolfgang Goethe Universität 
Frankfurt Main, Germany 
Gesine Bug, MD 
Klinikum Rechts der Isar 
Technical University of Munich 
Munich, Germany 
Katharina Götze, MD 
MLL Münchner Leukämielabor  
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 Universität  
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-Universität Freiburg 
Freiburg, Germany 
Michael Lübbert, MD, PhD 

Universität Hamburg 
Hamburg, Germany 
Nicolaus Kröger, MD, PhD 

Universitätsklinikum 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 

University General Hospital Attikon 
Athens, Greece 
Vassiliki Pappa, MD 

HUNGARY 
Semmelweis University School of Medicine 
Budapest, Hungary 
Judit Várkonyi, 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, Italy 
Matteo G. Della Porta, MD  

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

Istituto di Ematologia 
Universita’ Cattolica Sacro Cuore 
Rome, Italy 
Giuseppe Leone, MD 

Policlinico Tor Vergata 
Rome, Italy 
Sergio Amadori, MD/Maria Teresa Voso, MD 

S. Eugenio Hospital Tor Vergata University 
Rome, Italy 
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 
Pavia, Italy 
Mario Cazzola, MD 

JAPAN 
Kyoto University Hospital 
Kyoto, Japan 
Akifumi Takaori, MD 
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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 Nutrición 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 
Kraków, 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 Valcárcel, MD, PhD 

SWEDEN 
Karolinska Institute at 
Karolinska University Hospital Huddinge 
Stockholm, Sweden 
Eva Hellström-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 

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
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PATIENT RESOURCES

DO YOU KNOW YOUR MDS SUBTYPE AND IPSSR SCORE? 
MDS treatment is individualized based on a patient’s subtype and IPSS-R score. 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 were designed to help you understand how 
your subtype and IPSS-R score are determined. This information will help facilitate discussions with your healthcare provider 
on what this information means for you personally. 

Knowing your subtype and IPSS-R score can help guide discussions with your doctor.

KNOW YOUR SUBTYPE

KNOWLEDGE IS POWER

KNOW YOUR SCORE

CATEGORIES & SCORES
Very Low ..................................................................  ≤1.5
Low ......................................................................>1.5 - 3
Intermediate ..........................................................>3 - 4.5
High .....................................................................>4.5 - 6
Very High .................................................................... >6

MDS is classified into several 
different subtypes based on  
the following features:

• Blood cell counts

•   Percentage of blasts  
in the bone marrow

• Cytogenetics

The IPSS-R is a classification system used by doctors to help predict a 
person’s risk of developing AML and overall survival without treatment.

More detailed information on IPSS-R scores and subtype can be found online in our Building Blocks of Hope resource. 

WHO CLASSIFICATION SUBTYPES*

MDS with single lineage dysplasia

MDS with ring sideroblasts (MDS-RS)

MDS-RS and single lineage dysplasia

MDS-RS and multilineage dysplasia

MDS with multilineage dysplasia

MDS with excess blasts

MDS with isolated del(5q)

MDS, unclassifiable

Provisional entity:  
Refractory cytopenia of childhood

*The subtypes are based on the 2018 WHO Classification System. 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:

www.mds-foundation.org

ASK YOUR HEALTHCARE TEAM...
Knowing your IPSS-R score and  
MDS subtype can guide discussions 
with your healthcare team about the 
best treatment options for you!

2008 Classification 2018 Classification
RA MDS

RCUD MDS-SLD
RARS MDS-SLD with ring sideroblasts
RCMD MDS-MLD

RCMD-RS MDS-MLD with ring sideroblasts
RAEB-1 MDS-EB1
RAEB-2 MDS-EB2

5q- (5q minus) Syndrome MDS with isolated del(5q)
Unclassified MDS MDS-U (MDS, unclassifiable)
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WHO MDS CLASSIFICATION SUBTYPES*

KNOWLEDGE IS POWER www.mds-foundation.org

MDS WITH SINGLE LINEAGE 
DYSPLASIA (MDS-SLD)

MDS WITH EXCESS BLASTS 
(MDS-EB)

PROVISIONAL ENTITY:  
REFRACTORY CYTOPENIA 
OF CHILDHOOD (RCC)

MDS WITH RING  
SIDEROBLASTS (MDS-RS)

MDS 
UNCLASSIFIABLE (MDS-U)

MDS WITH MULTILINEAGE 
DYSPLASIA (MDS-MLD)

MDS WITH ISOLATED DEL(5Q) 

Is a low number of one to two types of blood cells 
in the bloodstream and one type of blood cell looks 
abnormal (dysplasia) in the bone marrow. For the 
affected cell type, at least 10% of the cells look 
abnormal (dysplasia). Less than 5% of cells in the 
bone marrow are blast (immature) cells with no 
blasts in the bloodstream.

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

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.

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 

Is when the features of the blood and bone marrow 
don’t fit any of the other subtypes. One or more 
types of blood cells are low in the bloodstream, but 
less than 10% of that cell type may look abnormal 
in the bone marrow. Very few or no blast (immature) 

Is a low number of one or more types of blood cells 
in the bloodstream 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.

Is identified when part of chromosome 5 is 
missing (deleted), this change is called del (5q). 
One additional chromosome abnormality is also 
permitted as long as it does not involve chromosome 
7. There is a low number of red blood cells in the 
bloodstream and the number of platelets is normal 

gene). Less than 5% of cells in the bone marrow are blast cells.  
There are 2 types with:  
MDS-RS and Single Lineage Dysplasia (MDS-RS-SLD): same characteristics 
as MDS-SLD but with ring sideroblasts 
MDS-RS and Multilineage Dysplasia (MDS-RS-MLD): same characteristics as 
MDS-MLD but with ring sideroblasts

MDS-EB1: less than 5% of cells in the bloodstream are blasts.  
In the bone marrow, 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.

cells are found in the bloodstream on at least 2 occasions 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 chromosome abnormality 
that is linked with MDS.

or high. There is dysplasia in at least one cell type in the bone marrow 
and less than 5% of the cells are blast (immature) cells.

*The subtypes are based on the 2018 WHO Classification System. 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 MDS-MLD

RCMD-RS MDS-MLD with ring sideroblasts
RAEB-1 MDS-EB1
RAEB-2 MDS-EB2

5q- (5q minus) Syndrome MDS with isolated del(5q)
Unclassified MDS MDS-U (MDS, unclassifiable)

KNOWLEDGE IS POWER

GENE MUTATION INFO TO FOLLOW
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CYTOGENETICS

PLATELETS

BONE MARROW BLASTS

HEMOGLOBIN

ABSOLUTE NEUTROPHIL COUNT

Cytogenetics is the study of the structure and function 
of the chromosomes. Long strings of DNA are coiled 
up with proteins to form the chromosomes. Cytogenetic 
testing is viewing chromosomes under a microscope to 
determine if there are any changes in the chromosomes 
(chromosomal abnormalities).

Platelets (Plts) are tiny blood cells that help your body 
form clots to stop bleeding.

Blasts are immature blood cells that do not function 
properly.

Hemoglobin (Hgb) is a large iron-containing protein in 
red blood cells that gives blood its red color and carries 
oxygen from the lungs to all body tissues.

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

The Revised International 

Prognostic Scoring System 

(IPSS-R) is used to estimate life 

expectancy for a patient newly 

diagnosed with MDS without 

treatment and to estimate 

the risk of developing acute 

myelogenous leukemia (AML).  

A bone marrow biopsy and 

aspirate, cytogenetics and 

peripheral blood counts are 

used to determine your risk 

category (Very Low, Low, 

Intermediate, High, Very High).

IPSS-R PROGNOSIS VALUES

www.mds-foundation.orgKNOWLEDGE IS POWER

KNOWLEDGE IS POWER

WEBSITE COMING SOON!
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You and MDS  
An Animated Patient’s Guide to  
Myelodysplastic Syndromes 

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 treatment. Easy-to-understand animations 
with audio narration, expert video explanations, patient 
interviews, illustrated slide shows, and educational 
downloads are available to you. You are invited to provide 
feedback to help direct future content as this site becomes 
part of your personal information resource on MDS. We 
welcome you to this online community resource to improve 
your quality of life and health outcomes. 

Learn more at www.YouAndMDS.com.

WHY DONATE TO THE MDS FOUNDATION?   
Why do I donate? To be inspired... To Inspire...To encourage... To be encouraged...  

To help... Get help... Give help  
These are the automatic thoughts that flowed through my mind as I reflected on the query why I donate to the MDS Foundation.   
The French verb donner means to give which is an act of openness, an act from the heart.  “Give and get back”, the saying goes. 
What motivates me to give to the MDS Foundation?  And what do I get back from giving? 
Giving to the MDS Foundation is a 360° act.  By giving, I inspire, my gift nudges others to do so too.  By giving, I inspire those 
who are connected to the MDS Foundation to pursue their goals, to discover the cure, to continue their outreach efforts.  By 
giving, I personally feel inspired. 
By giving, I am encouraging those connected to the MDS Foundation to go forth with courage, to go in strength, to persist.  For 
the MDS patient, my donation encourages her to persist in living a full life, knowing that there is hope for a future cure.  For those 
responsible for the Foundation, my gift encourages them to further develop their programming, to extend their outreach network, 
to persist in their belief that what they do every day is worthy and valuable and needed.  For the medical component of the 
Foundation, my gift encourages their work, their research, their pursuit of a deeper understanding of the disease. 
By giving, I am providing  help for those who need help, the MDS patients and their families, the Foundation itself.  By giving, I am 
asking for help; I am asking the MDS Foundation to help find a cure, to help the MDS patients find the strength to go another day, to 
help the scientists, doctors, nurse practitioners do more to discover and create medical interventions.  
 

I give to the MDS Foundation with openness, I give from the heart.  In my heart, I know that I give because the 
MDS Foundation inspires me to help and to encourage MDS patients and their families.  By giving, I am saying 
thank you for all that you do. Rochelle Ostroff-Weinberg

COMING SOON! 
SPANISH LANGUAGE 

MDS PATIENT EDUCATION RESOURCE 
“Guía animada para pacientes con síndromes 

mielodisplásicos” (You and MDS: Animated 
Patient’s Guide to Myelodysplastic Syndromes)



BECOME A MEMBER OF THE MDS FOUNDATION COMMUNITY

WE ARE HERE FOR YOU…

COMING TOGETHER

FOR A CURE
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GET ACCESS TO PATIENT ADVOCACY SERVICES AND SUPPORT THE MISSION OF 
IMPROVING THE LIVES OF PATIENTS WITH MYELODYSPLASTIC SYNDROMES.

the myelodysplastic syndromes foundation, inc. 

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.

JOIN US TO PROMOTE 

MDS AWARENESS & ADVOCACY

AT YOUR TIME OF

DIAGNOSIS
WITH SPECIALIST

REFERRALS
THROUGHOUT

YOUR CARE

SUPPORT YOUR

LOVED ONES
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the myelodysplastic syndromes foundation, inc. 

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.

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.

Information on the latest clinical trials to potentially share or participate in.

Access to MDS awareness materials to share with family, friends and your primary care physician.

Opportunities to participate in or host support group events with your friends and community.

Receive an MDSF Membership Packet including printed educational resources, 

MDSF masks and wristbands.

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 MISSION
The MDS Foundation, Inc. is an international non-profit advocacy organization whose mission is to support 

and educate patients and healthcare providers with innovative research into the fields of MDS, Acute Myeloid 

Leukemia (AML) and related myeloid neoplasms in order to accelerate progress leading to the diagnosis, 

control and cure of these diseases.

Together we are a Community Resource of Hope 

for those LIVING with MDS.

•

•

•
•
•
•

HOW DOES YOUR MEMBERSHIP HELP?

Join The Community (includes benefits listed above)

Share Hope

Also includes a membership scholarship for a patient or caregiver in need.

Change the Future of MDS 

Also includes member names listed on the MDSF website.

Create the Path Towards a Cure

In addition, 20% of your membership dues will be dedicated to MDS research.

$35
$70

$250

$500

THE MDS FOUNDATION, INC.
4573 South Broad St., Suite 150, Yardville, NJ 08620

800-MDS-0839/609-298-1035

https://www.mds-foundation.org

The MDS Foundation, Inc. is a 501c3 tax exempt organization.
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THINKING OF JOINING THE MDS FOUNDATION AS A PROFESSIONAL MEMBER OR 
CHANGE THE FUTURE OF MDS 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.

2014 RARE DISEASE DAYJOIN THE MDS FOUNDATION

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

OUTSIDE OF THE UNITED STATES: Sergio Amadori, MD • Stefan Balabanov, MD • Indira Barbosa, BMA • Marielle Beckers, MD, PhD • 
Ann-Charlotte Björklund • Nicolas Bonadies, MD • Gesine Bug, MD • Jaroslav Čermák, MD, PhD • Suning Chen, MD, PhD • June-Won 
Cheong, MD • Michel Delforge, MD, PhD • Matteo G. Della Porta, MD • Maria Diez-Campelo, MD, PhD • Kalman Filanovsky, MD • Arnold 
Ganser, MD • Ulrich Germing, MD • Katharina Götze, MD, PhD • Sofia Grille, MD, PhD • Kirsten Grønbaek, Professor, MD • Emmanuel 
Gyan, MD, PhD • Detlef Haase, MD, PhD • Torsten Haferlach, MD • Rosemary Harrup, MD • Stefan Heinrichs, PhD • Eva Hellström-Lindberg, 
MD, PhD • Irachmiel Huber, MD • Monika Jansson • Jonathan Kell, MD • Melita Kenealy, MD • Australia Wolfgang Kern, MD, Professor • 
Anjum Khan, MD • Sally Killick, MD • Lars Kjeldsen, MD, PhD • Nicolaus Kroeger, MD, PhD • Saskia M.C. Langemeijer, MD, PhD • Heather 
Leitch, MD, PhD • Xiao Li, MD, PhD • Krzysztof Madry, MD, PhD • Tomoya Maeda, MD, PhD • Ulrich Mahlknecht, MD, PhD • Inga Mandac 
Rogulj, MD • Markus G. Manz, MD • Claus Marcher, MD • Yasushi Miyazaki, MD • Teresa Mortera Blanco, PhD • Charlotte Niemeyer, MD • 
Kiyoyuki Ogata, MD, FACP • Stefani Parmentier, MD • Michael Pfeilstöcker, MD • Uwe Platzbecker, MD • Bruno Quesnel, MD • Klas 
Raaschou-Jensen, MD • Markus Radsak, MD • Fernando Ramos, MD, PhD, MPH • Kevin Rouault-Pierre, PhD • Alicia Rovo, MD • Aleksandar 
Savic, Professor MD • Mary Lynn Savoie, MD • John F. Seymour, MD • Lee-Yung Shih, MD • Jake Shortt, MD • Katja Sockel, MD • Reinhard 
Stauder, MD • Argiris S. Symeonidis, MD • Akifumi Takaori-Kondo, MD, PhD • Hwei-Fiang Tien, MD • Hongyan Tong, MD • David Valcárcel, 
MD, PhD • Norbert Vey, MD • Athina Nora Viniou, MD • Despoina Violidaki, MD • Sara von Bahr Grebäck, PhD • 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 • Mariëlle Beckers, MD, PhD • Robert Bills • David Carden • Philip Calcott • Victor Chang, MD, FACP • Cheryl Coleman 
• Renee Conrad • Joseph Costa • Mark and Martha De Noble • James and Josephine Diedrich • Sally Ferguson • Lewis Flock • Steven 
Fruchtman, MD • Roman Suarez Garcia • David Galli • Stuart L. Goldberg, MD • Janice Gottlieb • Lee Harris • Theron and Brooke Hatch 
• Dorri Hawkes • Robert J. Heiss • Michael Hollander • Dr. Gang Huang Lou and Kathy Jerge • Ishmael Jaiyesimi, MD • Mark B. Juckett, 
MD • Lars Kjeldsen, MD, PhD • Jeffery Klco, MD • Marilee Korsinen • Kenneth Langolf • Marti Lawrence-Grant • Connie Lee • Charles 
Lenore •  Frederic and Kathleen Leverenz • James Lewin • G Malcolm Louden • Gene Lynes • Susan Malmgren • Robert McElveen • Julia 
McGuire Milt •  Miller Lynn Minnis • Yumi (Yamamoto) Ogata, BA • Uwe Platzbecker, MD • Katherine Radosh • Roy Rawlings • Azra Raza, 
MD • Larry Rea • Brandi Reeves, MD • Harvey P. Root • Lorne Ruby • Joseph Scarpaci • John Soper, PhD, DABCC • John Stasenko • 
Richard Sturm • Sandra Swantek, MD • Sachdev Thomas, MD • Swapna Thota, MD • Theresa Tintor • Lisa Tomcykoski • Susan Tusa • 
Janet B. Warfield • Stephen Francis Weber • Calvin West • Leon Weiss • Lindsay Wilde, MD • Leonard Yool 

CREATE THE PATH TOWARDS A CURE MEMBERS: David Carden • Chris Holiday • Roy Rawlings
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UPCOMING PATIENT WEBINARS

the myelodysplastic syndromes foundation, inc. 

WE ARE
VIRTUAL!

MDS WEBINARS 
ON DEMAND

ON DEMAND
WEBINARS

https://www.mds-foundation.org/upcoming-2020-webinars-for-mds-patients-caregivers

VIEW PREVIOUS LIVE WEBINARS AT A TIME THAT IS CONVENIENT FOR YOU!!

LOOK FOR OUR

2021 WEBINARS
COMING SOON!

Given the growing concerns surrounding COVID-19 and for the 

safety of our attendees, the MDS Foundation hosted a series of 

webinars in place of our in-person patient forums.

We collaborated with renowned hematology professionals who 

addressed key topics and questions using easy to understand 

language in a 90-minute format that included live Q&A 

opportunities for all participants. 

FIND THE TRUSTED RESOURCES YOU NEED...

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/

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 LIVE with MDS?  
Dealing with MDS can be very difficult,  
but it helps to have helpful resources that  
are reliable and that you can trust. 

MDS GLOSSARY
COMMONLY USED

BONE MARROW FAILURE TERMS

the myelodysplastic syndromes foundation, inc. 

You or someone you know has been diagnosed with MDS 
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EUROPEAN COMMISSION 
APPROVES REBLOZYL 
(LUSPATERCEPT) FOR THE 
TREATMENT OF 
TRANSFUSION-DEPENDENT 
ANEMIA IN ADULT PATIENTS 
WITH MYELODYSPLASTIC 
SYNDROMES OR BETA 
THALASSEMIA 
European Commission Approves Reblozyl 
(luspatercept) for the Treatment of 
Transfusion-Dependent Anemia in Adult 
Patients with Myelodysplastic Syndromes 
or Beta Thalassemia 
Reblozyl regulates late-stage red blood 
cell (RBC) maturation to potentially 
reduce or eliminate the need for regular 
RBC transfusions 
Reblozyl is the first and only erythroid 
maturation agent to be approved in the 
European Union, representing a new class 
of therapy 

PRINCETON, N.J. AND CAMBRIDGE, 
MASS., JUNE 26, 2020 — Bristol Myers 
Squibb (NYSE: BMY) and Acceleron Pharma 
Inc. (NASDAQ: XLRN) today announced that 
the European Commission (EC) has approved 
Reblozyl (luspatercept) for the treatment of: 

l        Adult patients with transfusion-dependent 
anemia due to very low-, low- and 
intermediate-risk myelodysplastic syndromes 
(MDS) with ring sideroblasts, who had an 
unsatisfactory response or are ineligible for 
erythropoietin-based therapy. 

l        Adult patients with transfusion-dependent 
anemia associated with beta thalassemia.  
“Dependence on blood transfusions caused 

by anemia in hematologic malignancies like MDS 
can often mean frequent and lengthy hospital 
visits, which can pose additional health risks and 
affect patients’ quality of life,” said Uwe 
Platzbecker, M.D., lead investigator of the 
MEDALIST study, Head of Clinic and Policlinic for 
Hematology and Cell Therapy, Leipzig University 
Hospital. “Today’s approval of Reblozyl provides 
healthcare professionals with a new therapy that 

IN THE NEWS
PRESS RELEASES

APPROVAL

has been shown to significantly reduce the 
number of red blood cell transfusions needed by 
MDS patients and, in some cases, helped them to 
achieve transfusion independence.” 

“While beta thalassemia remains an orphan 
disease, the lifelong blood transfusions often 
needed by patients can have a significant impact 
on the limited blood supply in their communities, 
and there are few treatment alter¬¬natives,” said 
Maria Domenica Cappellini, M.D., lead 
investigator of the BELIEVE study, Professor of 
Medicine, University of Milan, Fondazione 
IRCCS Ca Granda. “The European Commission’s 
approval of Reblozyl provides eligible adult 
patients with beta thalassemia a new, much 
needed treatment option for their anemia, and 
with it, the possibility of becoming less dependent 
on red blood cell transfusions.”  

Reblozyl is the first and only erythroid 
maturation agent approved in the European 
Union, representing a new class of therapy for 
eligible patients. This approval is based on data 
from the pivotal Phase 3 MEDALIST and BELIEVE 
studies, evaluating the ability of Reblozyl to 
effectively address anemia associated with MDS 
and beta thalassemia, respectively.  

“Across the EU, 25 million blood transfusions 
occur every year, some of which are needed by 
patients with anemia due to hematologic 
diseases like MDS and beta thalassemia,” said 
Diane McDowell, M.D., vice president, 
Hematology Global Medical Affairs, Bristol 
Myers Squibb. “Reblozyl has the potential to 
address the ineffective erythropoiesis associated 
with MDS and beta thalassemia, decrease 
patients’ dependence on red blood cell 
transfusions and impact the underlying 
consequences of the high burden of anemia for 
these patients. Alongside our partners at 

Acceleron, we recognize the continuing need in 
disease-related anemias and are committed to 
working collaboratively with European health 
authorities to make Reblozyl available to these 
patients as quickly as possible.”  

ABOUT BELIEVE 

BELIEVE is a Phase 3, randomized, double-
blind, placebo-controlled multi-center study 
comparing Reblozyl plus BSC versus placebo 
plus BSC in adults who require regular RBC 
transfusions (6-20 RBC units per 24 weeks with 
no transfusion-free period greater than 35 days 
during that period) due to beta thalassemia.  

The trial showed a statistically significant 
improvement in RBC transfusion burden during 
weeks 13 to 24 compared to the baseline 12-
week interval prior to randomization (21.4% 
Reblozyl versus 4.5% placebo), meeting the 
study’s primary endpoint. The trial also met the 
secondary endpoint of transfusion burden 
reduction of at least 33% (with a reduction of at 
least two units) during weeks 37 to 48, which 
was achieved in a significantly greater 
proportion of patients receiving Reblozyl versus 
placebo. The trial also met an exploratory 
endpoint, with 70.5% of patients treated with 
Reblozyl achieving at least a 33% reduction in 
RBC transfusion burden of at least two units for 
any 12 consecutive weeks compared to the 12-
week interval prior to treatment, compared to 
29.5% of patients on placebo.  

The majority of TEAEs were Grade 1-2. 
Discontinuation due to an adverse reaction 
(Grades 1-4) occurred in 5.4% of patients who 
received Reblozyl. The most common adverse 
reactions (>10%) were headache, bone pain, 
arthralgia, fatigue, cough, abdominal pain, 
diarrhea and dizziness.  
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Results of the BELIEVE trial were first 
presented at the ASH Annual Meeting in 
December 2018 and selected for the Best of 
ASH. The New England Journal of Medicine 
published the BELIEVE trial results in March 2020. 

ABOUT BETA THALASSEMIA 

Beta thalassemia is an inherited blood 
disorder caused by a genetic defect in 
hemoglobin. The disease is associated with 
ineffective erythropoiesis, which results in the 
production of fewer and less healthy RBCs, often 
leading to severe anemia—a condition that can 
be debilitating and can lead to other 
complications for patients—as well as other 
serious health issues. Treatment options for 
anemia associated with beta thalassemia are 
limited, consisting mainly of frequent RBC 
transfusions that have the potential to contribute to 
iron overload, which can cause serious 
complications such as organ damage. Across the 
United States, Germany, France, Italy, Spain and 
the United Kingdom, there are approximately 
17,000 patients with beta thalassemia. 

ABOUT REBLOZYL® 

Reblozyl (luspatercept-aamt), a first-in-class 
erythroid maturation agent, promotes late-stage 
red blood cell maturation in animal models. 
Bristol Myers Squibb and Acceleron are jointly 
developing Reblozyl as part of a global 
collaboration. Reblozyl is currently approved in 
the U.S. for the treatment of: 

l        anemia in adult patients with beta 
thalassemia who require regular red blood 
cell transfusions, and 

l        anemia failing an erythropoiesis stimulating 
agent and requiring 2 or more red blood cell 
units over 8 weeks in adult patients with very 
low- to intermediate-risk myelodysplastic 
syndromes with ring sideroblasts (MDS-RS) 
or with myelodysplastic/myeloproliferative 
neoplasm with ring sideroblasts and 
thrombocytosis (MDS/MPN-RS-T). 

Reblozyl is not indicated for use as a substitute 
for red blood cell transfusions in patients who 
require immediate correction of anemia. 

ABOUT BRISTOL MYERS SQUIBB 

Bristol Myers Squibb is a global 
biopharmaceutical company whose mission is to 
discover, develop and deliver innovative 
medicines that help patients prevail over serious 
diseases. For more information about Bristol 
Myers Squibb, visit us at BMS.com or follow us 
on LinkedIn, Twitter, YouTube, Facebook and 
Instagram.  

Celgene and Juno Therapeutics are wholly 
owned subsidiaries of Bristol-Myers Squibb 
Company. In certain countries outside the U.S., 
due to local laws, Celgene and Juno 
Therapeutics are referred to as, Celgene, a 
Bristol Myers Squibb company and Juno 
Therapeutics, a Bristol Myers Squibb company. 

ABOUT ACCELERON 

Acceleron is a biopharmaceutical company 
dedicated to the discovery, development, and 
commercialization of therapeutics to treat serious 
and rare diseases. Acceleron’s leadership in the 
understanding of TGF-beta superfamily biology 
and protein engineering generates innovative 
compounds that engage the body’s ability to 
regulate cellular growth and repair.  

Acceleron focuses its commercialization, 
research, and development efforts in hematologic 
and pulmonary diseases. In hematology, 
Acceleron and its global collaboration partner, 
Bristol Myers Squibb, are co-promoting 
REBLOZYL® (luspatercept-aamt), the first and only 
approved erythroid maturation agent, in the 
United States for the treatment of anemia in 
certain blood disorders. The Companies are also 
developing luspatercept for the treatment of 
chronic anemia in patient populations of MDS, 
beta-thalassemia, and myelofibrosis. In 
pulmonary, Acceleron is developing sotatercept 
for the treatment of pulmonary arterial 
hypertension, having recently reported positive 
topline results of the Phase 2 PULSAR trial.  

 

ASTEX PHARMACEUTICALS, 
TAIHO ONCOLOGY, AND 
OTSUKA PHARMACEUTICAL 
ANNOUNCE FDA AND 
HEALTH CANADA APPROVAL 
OF INQOVI® (DECITABINE 
AND CEDAZURIDINE) TABLETS, 
ORAL HYPOMETHYLATING 
AGENT (HMA) THERAPY  
FOR INTERMEDIATE AND  
HIGH-RISK MDS AND CMML 
NQOVI is the first orally administered 
hypomethylating agent approved by the 
FDA and Health Canada 

INQOVI is a fixed-dose combination of the 
hypomethylating agent decitabine and the 
cytidine deaminase inhibitor cedazuridine, 
which prevents degradation of decitabine 
in the gastrointestinal tract and liver and 
enables its absorption via oral dosing 

Approval is based on the ASCERTAIN 
phase 3 and other supporting studies 
that compared systemic exposure to 
decitabine from oral INQOVI with 
exposure from IV decitabine and 
assessed safety and efficacy of INQOVI 

INQOVI delivers an option for 
intermediate and high-risk MDS and 
CMML patients to potentially reduce the 
number of office visits and to take their 
medication from the convenience and 
comfort of their homes 

PLEASANTON, CA, PRINCETON, NJ, 
AND TOKYO, JULY 7, 2020 — Astex 
Pharmaceuticals, Inc.; Taiho Oncology, Inc.; 
and Otsuka Pharmaceutical Co., Ltd. today 
announce that the U.S. Food and Drug 
Administration (FDA) and Health Canada have 
approved INQOVI® (decitabine and 
cedazuridine) tablets. The three companies are 
all part of the Otsuka group of companies. 

INQOVI is the first and only orally administered 
hypomethylating agent for the treatment for 
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Life Before MDS... 
People are living in Blissful 
ignorance — looking  
forward to their golden  
years. Initial signs and 
symptoms are easily  
dismissed as trivial, 
inhibiting early suspicions  
and delaying HCP involvement.

Losing Their Footing
For some, the mounting 
concern that “something 
doesn’t feel right” is 
downplayed as a minor 
health hiccup, while 
others are blindsided by 
an unrelated check-up or 
procedure, leaving them 
emotionally unprepared 
for what is to come.

Emotional Paralysis 
Patients first hear of 
MDS at the time of 
diagnosis,* and bleak, 
long-term prognosis 
and uncertainty are 
emotionally and 
cognitively paralyzing.

Reconciling Emotions 
Patients grapple with a 
mixture of emotions. 
Some may begin to seek 
information, which may 
hold up acceptance of 
their diagnosis and delay 
the initiation of treatment.
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The Alternate World of Higher-Risk Myelodysplastic Synd
Higher-Risk Myelodysplastic Syndrome (HR MDS) can surface at a time when people are looking forward to their golden years. Whether
hopes and dreams for this next stage of life are shattered by their HR MDS diagnosis. What you see below is the alternate world of HR M
expected to live, while the lower portion captures the emotional highs and lows of what patients and caregivers experience while living
is like walking in a fog, because what lies ahead is unseen, and it makes me feel like I have no control over my own fate.” The alternate w

*The initial journey may differ for patients transitioning from lower-risk to 
higher-risk MDS as they have typically been prepared for this possibility.

Novartis Pharma AG
CH-4002 Basel Switzerland
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NOVARTIS HAS CAPTURED THIS COMPLICATED JOURNEY VERY WELL

ing on to a Plan
ts realize there is 
uch room to 
se a choice given 
d options, and 
ccept the 

ment plan set by 
healthcare 
sionals, feeling 
less as they do so.

Mourning a Loss 
Initiation of treatment 
wreaks havoc on a 
patient’s sense of time, 
body, and space. 
Patients feel isolated 
and robbed of who 
they once were and 
the life they thought 
they’d be living. 

Imprisoned by Routine
Treatments become 
routinized and bring 
with it an emotional 
and physical price tag 
that severely impacts 
patients’ quality of life. 

Standing at the Crossroads
Patients reach a juncture 
where they re-assess their 
options. Some may choose to 
continue treatment and cycle 
through previous phases, 
while others may explore 
different treatment options.

Embracing the Present
While moments of 
despair and uncertainty 
can’t be avoided, some 
patients begin to shift 
their focus from the 
future and try to live 
with a sense of calm 
and purpose as best 
they can.

drome
r it’s retirement or the newfound freedom of more time to relax, their 
MDS. The upper part of the visual shows the life patients and caregivers 

 with HR MDS. As one patient described, “living with Higher-Risk MDS 
world of Higher-Risk MDS may be a journey with many unknowns.

 Novartis Pharmaceuticals Corporation
G-MBG-1233692 East Hanover, New Jersey 07936-1080
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adults with intermediate and high-risk 
myelodysplastic syndromes (MDS) including 
chronic myelomonocytic leukemia (CMML),1 
two blood malignancies. 

Approval was based on data from the 
ASCERTAIN phase 3 study and supporting 
phase 1 and 2 clinical studies. The ASCERTAIN 
phase 3 study evaluated the five-day, 
decitabine exposure equivalence between oral 
INQOVI and intravenous decitabine. The safety 
and efficacy of INQOVI was also assessed in 
the clinical studies. 

The review and approval of INQOVI was 
conducted under the ORBIS initiative from the 
FDA Oncology Center of Excellence (OCE) with 
simultaneous submission and regulatory review 
in the U.S., Canada, and Australia. The FDA 
also reviewed the NDA under Priority Review 
status. INQOVI is not currently approved in 
Australia. INQOVI was formerly named 
ASTX727, its experimental compound code. 

“Intravenous or subcutaneous administered 
hypomethylating agents have been the 
cornerstone for the treatment of patients with 
MDS and CMML since the mid-2000s,” said 
Guillermo Garcia-Manero, MD, Professor and 
Chief of Section of Myelodysplastic Syndromes, 
Department of Leukemia at The University of 
Texas MD Anderson Cancer Center, Houston, 
Texas, and Principal Investigator of the 
ASCERTAIN clinical study. “The FDA’s approval 
of INQOVI builds on the proven therapeutic 
utility of hypomethylating agents in these 
diseases and offers a new orally administered 
option that offers patients an alternative to five 
consecutive days of IV infusions every month 
during a treatment period that can extend to 
several months.” 

“Until now, patients with intermediate and high-
risk MDS and CMML have not had an 
approved, orally administered hypomethylating 
agent option for treatment of their disease,” said 
Mohammad Azab, MD, president and chief 
medical officer of Astex Pharmaceuticals, Inc. 
“The INQOVI clinical program was designed to 
deliver an oral alternative to IV decitabine based 
on comparative decitabine exposure data in the 
clinical trials, and to assess INQOVI’s safety and 
efficacy profile. As part of the ORBIS project 
initiative of FDA and Health Canada we were 

able to share and address information requests 
simultaneously with both agencies resulting in a 
more efficient review and completion of 
assessment in a timely manner. The outcome is 
expedited availability of this important oral 
alternative to patients in both countries” added 
Dr. Azab. “We greatly appreciate the FDA’s 
priority review and Health Canada’s review of 
the INQOVI NDA/NDS under Project ORBIS 
and the approval of a new therapeutic option for 
patients with these diseases.” 

INQOVI is an orally administered, fixed-dose 
combination of the approved anti-cancer DNA 
hypomethylating agent, decitabine, together 
with cedazuridine, an inhibitor of cytidine 
deaminase. By inhibiting cytidine deaminase in 
the gut and the liver, INQOVI is designed to 
allow for oral delivery of decitabine over five 
days in a given cycle to achieve comparable 
systemic exposure to IV decitabine (geometric 
mean ratio of the 5-day cumulative decitabine 
area-under-the-curve following 5 consecutive 
once daily doses of INQOVI compared to that 
of intravenous decitabine was 99% (90% CI: 
93, 106). The phase 1 and phase 2 clinical 
study results have been published in Lancet 
Haematology4 and Blood, respectively. The 
phase 3 ASCERTAIN study data was presented 
at the American Society of Hematology (ASH) 
Meeting in Orlando, Florida, in December 
2019 by Dr. Garcia-Manero. 

Astex’s parent company, Otsuka Pharmaceutical 
Co., Ltd., and Taiho Pharmaceutical Co., Ltd. 
previously announced that, subject to regulatory 
approvals, commercialization of oral INQOVI in 
the U.S. and Canada will be conducted by Taiho 
Oncology, Inc. and Taiho Pharma Canada, Inc. 
respectively. 

“Our partnership with Astex is a demonstration 
of the commitment that Taiho Oncology has to 
bringing new therapeutic options to patients with 
cancer,” said Tim Whitten, president and chief 
executive officer of Taiho Oncology, Inc. “The 
approval of INQOVI makes the possibility of at-
home hypomethylating agent treatment of 
intermediate and high-risk MDS and CMML a 
reality, enabling patients to take their medication 
from the convenience and comfort of their home. 
This is especially significant during the COVID-
19 pandemic, allowing patients to potentially 

reduce the number of office visits needed for 
current IV treatment administration. We look 
forward to working with all healthcare 
professionals to help deliver the first new oral 
HMA treatment alternative for patients with 
intermediate and high-risk MDS and CMML in 
nearly fifteen years.” 

ABOUT INQOVI 

INQOVI is indicated for treatment of adult 
patients with myelodysplastic syndromes (MDS), 
including previously treated and untreated, de 
novo and secondary MDS with the following 
French-American-British subtypes (refractory 
anemia, refractory anemia with ringed 
sideroblasts, refractory anemia with excess 
blasts, and chronic myelomonocytic leukemia 
[CMML]) and intermediate-1, intermediate-2, 
and high-risk International Prognostic Scoring 
System groups. 

ABOUT ASTEX, TAIHO, AND OTSUKA 

Astex is a leader in innovative drug discovery 
and development, committed to the fight against 
cancer. Astex is developing a proprietary 
pipeline of novel therapies and has multiple 
partnered products in development under 
collaborations with leading pharmaceutical 
companies. Astex is a wholly owned subsidiary 
of Otsuka Pharmaceutical Co. Ltd., based in 
Tokyo, Japan. 

Taiho Oncology, Inc., is a subsidiary of Taiho 
Pharmaceutical Co., Ltd. and an indirect 
subsidiary of Otsuka Holdings Co., Ltd. Taiho 
has established a world-class clinical 
development organization that works urgently to 
develop innovative cancer treatments and has 
built a commercial business in the U.S. 

Taiho has an oral oncology pipeline consisting 
of both novel antimetabolic agents and 
selectively targeted agents. 

Otsuka Pharmaceutical is a global healthcare 
company with the corporate philosophy: 
“Otsuka–people creating new products for 
better health worldwide.” Otsuka researches, 
develops, manufactures and markets innovative 
and original products, with a focus on 
pharmaceutical products for the treatment of 
diseases and nutraceutical products for the 
maintenance of everyday health. 
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GAMIDA CELL ANNOUNCES 
POSITIVE TOPLINE DATA  
ON SECONDARY ENDPOINTS 
FROM PHASE 3 CLINICAL 
STUDY OF OMIDUBICEL  
IN PATIENTS WITH 
HEMATOLOGIC 
MALIGNANCIES 
Study met secondary endpoints related to 
platelet engraftment, infections and 
hospitalizations, key clinical measures in 
bone marrow transplant 
Omidubicel represents potential trans-
formative treatment option for patients in 
need of a bone marrow transplant 
Company anticipates initiating BLA 
submission in fourth quarter of 2020 

BOSTON, MA, OCTOBER 6, 2020 
(BUSINESS WIRE) — Gamida Cell Ltd. 
(Nasdaq: GMDA), an advanced cell therapy 
company committed to cures for blood cancers 
and serious blood diseases, today announced 
that the Phase 3 study of omidubicel, an 
investigational advanced cell therapy in 
development as a potential life-saving treatment 
option for patients in need of bone marrow 
transplant, met all three of its secondary 
endpoints. Omidubicel is the first bone marrow 
transplant product to receive Breakthrough 
Therapy Designation from the U.S. Food and 
Drug Administration and has the potential to be 
the first FDA-approved engineered bone 
marrow transplant graft. 

The international, multi-center, randomized 
Phase 3 study was designed to evaluate the 
safety and efficacy of omidubicel in patients with 
hematologic malignancies undergoing a bone 
marrow transplant compared to a comparator 
group of patients who received a standard 
umbilical cord blood transplant. In May, 
Gamida Cell reported that omidubicel achieved 
its primary endpoint, demonstrating a highly 
statistically significant reduction in time to 
neutrophil engraftment, a key milestone in 
recovery from a bone marrow transplant. The 
prespecified secondary endpoints of the study, 
analyzed in all randomized patients (intent-to-
treat), were the proportion of patients who 

achieved platelet engraftment by day 42, the 
proportion of patients with Grade 2 or Grade 3 
bacterial or invasive fungal infections in the first 
100 days following transplant, and the number 
of days alive and out of the hospital in the first 
100 days following transplant. All three 
secondary endpoints demonstrated a 
statistically significant improvement among 
patients who received omidubicel compared to 
the comparator group. The company anticipates 
reporting the full data set at a medical meeting in 
the fourth quarter of 2020. 

“These data, obtained in a global, randomized, 
multi-institutional setting could represent an 
important step forward in the field. In addition to 
more rapid platelet engraftment, a key step 
toward recovery, reducing infections and 
hospitalizations are considered meaningful 
patient outcomes and have the potential to 
provide substantial value for patients, their 
families and the healthcare system,” said 
Mitchell Horwitz, M.D., principal investigator 
and professor of medicine at the Duke Cancer 
Institute. “The totality of these data strengthen my 
belief that omidubicel has the potential to be a 
graft source for any patient who does not have 
access to a matched related donor and could 
help make stem cell transplantation more 
accessible and more successful for patients with 
lethal blood cancers.” 

“These additional data reinforce the potential of 
omidubicel and move us another step closer 
toward bringing potentially curative therapies to 
patients. We look forward to presenting data at 
a future medical meeting, and we are continuing 
our work to enable the submission of our 
biologics license application for omidubicel to 
the FDA on a rolling basis, both expected in the 
fourth quarter,” stated Julian Adams, Ph.D., chief 
executive officer of Gamida Cell. “We deeply 
appreciate the patients who participated in this 
study, the incredible encouragement from their 
caregivers and the support we have received 
from investigators and their teams.” 

Despite the curative potential of bone marrow 
transplant, it is estimated that more than 40 
percent of eligible patients in the United States 
do not receive a transplant for various reasons, 
including the lack of a matched donor. Even for 
patients who do receive a transplant, treatment 

is not always effective and can lead to serious 
complications that can dramatically affect their 
quality of life. Omidubicel is intended to address 
the current limitations of bone marrow transplant 
by providing a therapeutic dose of stem cells 
while preserving the cells’ functional therapeutic 
characteristics. 

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 a 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 evaluated by 
the U.S. Food and Drug Administration 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 
harness our cell expansion platform to create 
therapies with the potential to redefine standards 
of care in areas of serious medical need.  
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STANFORD STUDY FINDS 
THAT NOTABLE’S DRUG 
SENSITIVITY SCREENING 
PLATFORM CAN IDENTIFY 
POTENTIALLY USEFUL DRUGS 
FOR MDS PATIENTS 
REFRACTORY TO STANDARD 
THERAPIES 
First peer-reviewed publication 
highlighting Notable’s platform 
published today in Blood Advances 

FOSTER CITY, CA, JUNE 23, 2020 — 
Notable, which is redefining cancer treatment 
by taking a functional approach to precision 
oncology in hematological cancers, announced 
today that the results of a Stanford study using its 
drug sensitivity screening platform have been 
published in Blood Advances (June 23, 2020; 
Volume 4, Issue 12). 

This study was designed to evaluate Notable’s 
drug sensitivity screening platform in patients 
with myelodysplastic syndrome (MDS) and 
related myeloid neoplasms. After piloting the 
platform in 33 patients, the authors conducted a 
prospective feasibility study, enrolling 21 MDS 
patients refractory to standard therapies: 
azacitidine (Vidaza) or decitabine (Dacogen). 
The primary endpoint of the study was to 
determine if the drug sensitivity results could be 
returned to a Tumor Board within a clinically 
actionable timeframe (<30 days) to inform 
personalized treatment recommendations. The 
study met its primary endpoint with drug 
sensitivity data provided to the Tumor Board at a 
median turnaround time of 15 days, and these 
data helped identify potentially useful drugs and 
drug combinations for MDS patients refractory 
to standard therapies. Among 21 patients who 
received a therapy that was tested in Notable’s 
platform, the authors demonstrated a positive 
predictive value of 92%, negative predictive 
value of 82%, and overall accuracy of 85% of 
the platform in predicting clinical responses. 
Additional key details of the study are listed 
below: 
l        54 patients were enrolled at Stanford 

University Medical Center between Sept-
ember 2016 and March 2019 and had a 

diagnosis of MDS, MDS/myeloproliferative 
neoplasm (MPN), or acute myeloid 
leukemia (AML). 

l        Blood samples and bone marrow aspirate 
samples were provided to Notable Labs, 
and ex vivo drug sensitivity screening was 
performed using Notable’s fully automated 
high-throughput platform, evaluating 
sensitivity to a panel of 74 individuals drugs 
and 36 drug combinations. 

l        Notable’s platform identified three groups of 
patients with distinct drug sensitivity patterns. 

l        Correlations were observed between 
genotype and phenotype, with specific gene 
mutations associated with distinct drug 
sensitivity patterns. 

Notable and Stanford are currently enrolling a 
second cohort of patients to validate the initial 
data set. 
“We set out to explore whether this platform 
could produce accurate results in a timely 
manner, and the answer is yes,” said Peter 
Greenberg, MD, Professor of Medicine 
(Hematology) and Director, Stanford MDS 
Center at Stanford University Cancer Center. 
“These data demonstrate the utility of this 
approach for identifying potentially useful and 
often novel therapeutic drugs for patients with 
myeloid neoplasms refractory to standard 
therapies.” 
“This peer-viewed research is a substantial 
clinical milestone for Notable and for precision 
medicine in oncology,” said Laurie Heilmann, 
CEO of Notable. “One significant aspect of this 
research is the dataset Notable is amassing. Our 
bioinformatics and machine learning models are 
generating vast datasets that will help inform 
future drug development. These data are critical 
for biotech and pharma companies who want to 
accelerate their go-to-market. We look forward 
to working closely with Stanford to continue this 
important research.” 

In Jan. 2020, Notable announced the launch of 
its new observational clinical trial. The trial is 
being conducted at multiple sites across the 
country and will focus on hematologic 
malignancies (blood cancers). The primary 
objective is to establish a tumor registry with 
annotated clinical outcomes. Exploratory 
objectives will include correlation of ex vivo 

drug screening results with clinical outcomes as 
well as identification of potential biomarkers that 
correlate clinical responses with genotype 
and/or phenotype. More details on Notable’s 
Institutional Review Board-approved clinical 
trial is available at https://clinicaltrials. 
gov/ct2/show/NCT04014764. 

ABOUT NOTABLE 

Notable is redefining cancer treatment with a 
clinically validated AI platform that rapidly 
advances cancer drug development at a 
fraction of traditional costs. Notable’s approach 
combines AI with an automated lab to determine 
which drugs or combination of drugs will be 
most effective for specific types of cancers, 
enabling drug companies to recruit the right 
patients into clinical trials. The resulting high 
response rates in those trials can accelerate the 
process, eliminating much of the time and cost in 
later-stage trials, and helping to get drugs to 
market years faster at a lower cost to patients. 
Learn more at https://notablelabs.com/ or 
follow @notablelabs. 

 

GERON REPORTS FOUR 
IMETELSTAT DATA 
PRESENTATIONS AT VIRTUAL 
EDITION OF THE EUROPEAN 
HEMATOLOGY ASSOCIATION 
(EHA) ANNUAL CONGRESS 

MENLO PARK, CA, JUNE 12, 2020 
(GLOBE NEWSWIRE) — Geron 
Corporation (Nasdaq: GERN), a late-stage 
clinical biopharmaceutical company, today 
announced that an oral presentation and three 
poster presentations of new clinical data and 
analyses related to imetelstat, the Company’s 
first-in-class telomerase inhibitor, are now 
available on Geron’s website as well as to 
participants of the Virtual Edition of the 25th 
Annual EHA Annual Congress. 

UPDATED EFFICACY AND SAFETY 
DATA FROM THE IMERGE PHASE 2 
CLINICAL TRIAL 

“The EHA presentation reports encouraging 
continued durability data from the IMerge Phase 
2 clinical trial, including a median duration of 
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8-week transfusion independence of 20 months, 
which is the longest duration we have reported 
to date in this trial, and that 29% of patients were 
transfusion free for more than one year,” said 
Aleksandra Rizo, M.D., Ph.D., Geron’s Chief 
Medical Officer. “We expect these data to drive 
further interest of investigators, which will 
promote enrollment for the ongoing IMerge 
Phase 3 clinical trial in lower risk MDS.” 

TITLE: Treatment with Imetelstat Provides 
Durable Transfusion Independence (TI) in 
Heavily Transfused Non-del(5q) Lower Risk 
MDS (LR-MDS) Relapsed/Refractory (R/R) to 
Erythropoiesis Stimulating Agents (ESAs) 
(Abstract #S183) 

The oral presentation reports long-term efficacy 
and safety 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. IMerge is a two-part Phase 2/3 
clinical trial evaluating imetelstat in transfusion 
dependent patients with Low or Intermediate-1 
risk myelodysplastic syndromes (lower risk 
MDS), who are relapsed after or refractory to 
prior treatment with ESAs. The first part of 
IMerge was designed as a Phase 2, open label, 
single arm study to assess the efficacy and safety 
of imetelstat. The primary efficacy endpoint is 8-
week TI rate, which is defined as the proportion 
of patients achieving red blood cell transfusion 
independence during any consecutive eight 
weeks since entry into the trial. Secondary 
endpoints include rate of hematologic 
improvement-erythroid (HI-E) and duration of TI. 
Several patients remain on treatment in the 
IMerge Phase 2 clinical trial. 

The conclusions of the oral presentation are as 
follows: 
l        Meaningful and durable transfusion 

independence (TI): 

– High rates of TI and HI-E: 42% 8-week TI 
rate and 68% HI-E rate 

– Durable TI and HI-E: Median duration of 
TI is 20 months and median duration of 
HI-E is 21 months 

– TI across multiple patient subtypes: ringed 
sideroblast positive (RS+) and RS-, high 
and very high transfusion burden 

l        Potential disease-modifying activity: 
– 29% of patients transfusion free for more 

than 1 year 
– 75% of 8-week TI responders had a 

hemoglobin rise of >3g/dL from pretreat-
ment level 

– Reduction in variant allele frequency 
(VAF) of SF3B1 mutation correlated with 
shorter time to TI and duration of TI 

l        No new safety signal identified: 
– Reversible cytopenias, without significant 

clinical consequences were most frequent 
adverse events 

The slide presentation is available on Geron’s 
website at www.geron.com/r-d/publications. 

Ongoing IMerge Phase 3 Clinical Trial 
The IMerge Phase 3 clinical trial is a double-
blind, randomized, placebo-controlled clinical 
trial with registration intent. The trial is designed 
to enroll approximately 170 patients with lower 
risk transfusion dependent MDS who are 
relapsed or refractory to an ESA, have not 
received prior treatment with either a 
hypomethylating agent (HMA) or lenalidomide 
and who are non-del(5q). The trial was opened 
for screening and enrollment in August 2019. As 
of the end of April 2020, approximately 68% of 
planned clinical sites for the IMerge Phase 3 trial 
were open for enrollment. Geron expects to 
complete patient enrollment by the end of the 
first quarter of 2021. Under current assumptions, 
the Company expects top-line results to be 
available in the second half of 2022. 

NEW ANALYSES OF DATA  
FROM IMBARK PHASE 2 CLINICAL 
TRIAL IN INTERMEDIATE2 OR HIGH
RISK MYELOFIBROSIS 

“Taken together, we believe the three EHA poster 
presentations reporting new analyses of IMbark 
Phase 2 data substantiate the OS outcome 
observed in IMbark and indicate potential 
disease-modifying activity of imetelstat in yet 
another hematologic indication,” said Aleksandra 
Rizo, M.D., Ph.D., Geron’s Chief Medical Officer. 
“These analyses also provide further support for 
our planned Phase 3 clinical trial in refractory MF, 
which is expected to open for enrollment in the 
first quarter of 2021.” 

IMbark was designed as a Phase 2 clinical trial to 
evaluate two dosing regimens of imetelstat (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 proportion 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. 

TITLE: Telomerase Activity, Telomere Length 
and hTERT Expression Correlate with Clinical 
Outcomes in Higher-Risk Myelofibrosis (MF) 
Relapsed/Refractory (R/R) to Janus Kinase 
Inhibitor Treated with Imetelstat (Abstract 
#EP1098) 

The conclusions of the poster are as follows: 
l        Imetelstat achieved dose- and exposure-

dependent reduction of telomerase activity 
and human reverse transcriptase (hTERT) 
expression level, demonstrating on-target 
mechanism of action. 

l        Achieving optimal pharmacodynamic (PD) 
effect in patients treated with imetelstat is 
correlated with longer OS, as well spleen 
and symptom response. 

l        Significant dose-dependent reduction in VAF 
of JAK2, CALR and MPL mutations were 
observed, indicating that imetelstat has 
disease-modifying activity by targeting the 
underlying MF malignant clones. 

l        Treatment with 9.4mg/kg of imetelstat 
improved clinical outcomes in patients with 
short telomeres or high hTERT expression level 
at baseline. The results are consistent with 
telomere biology in cancer cells and provide 
evidence for on-target mechanism of action of 
imetelstat through telomerase inhibition.  

l        This is the first clinical report to systematically 
evaluate the mechanism of action based PD 
effect of imetelstat, and its relationship to 
exposure and clinical benefits. 

The poster presentation is available on Geron’s 
website at www.geron.com/r-d/publications. 
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TITLE: 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 #1101) 

The overall conclusion of the poster is that triple 
negative (TN) patients who are relapsed/ 
refractory to JAKi and treated with 9.4 mg/kg of 
imetelstat had better clinical outcomes and 
prolonged overall survival (OS) compared to 
non-TN patients, suggesting that imetelstat may 
improve the poor outcomes expected for TN 
patients. Additional highlights from the poster 
include: 
l        With 9.4 mg/kg of imetelstat treatment, 

clinical response rates were higher in TN vs 
non-TN pts: spleen response rate was 
18.8% in TN vs 7.3% in non-TN; and 
symptom response was 50.0% in TN vs 
24.4% in non-TN patients. 

l        Imetelstat treatment at 9.4 mg/kg resulted in 
significantly longer median OS of 35.9 
months for TN patients compared to 24.6 
months for non-TN patients. 

l        A majority (94%) of the TN patients enrolled 
on the study had grade three fibrosis. Higher 
rate of bone marrow fibrosis improvement 
was noted in the TN (50%) vs non-TN 
(39.1%) patients. 

l        TN patients enrolled on the study had short 
telomere length and high hTERT expression 
level at baseline, representing a suitable 
target population for imetelstat, a first-in-
class telomerase inhibitor. 

The poster presentation is available on Geron’s 
website at www.geron.com/r-d/publications. 

TITLE: 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 #1107) 
The poster reports new analyses of data from 
all 107 patients in both arms (59 patients in the 
9.4 mg/kg arm and 48 patients in the 4.7 
mg/kg arm) of the IMbark Phase 2 clinical trial 
with a data cut-off date of February 19, 2020 
and a median follow-up of 41.7 months. As of 
the data cut-off date, median OS was 28.1 
months in the 9.4 mg/kg arm and 19.9 months 
in the 4.7 mg/kg arm. 

The overall conclusion of the poster was that 
imetelstat showed dose-related improvement in 
OS in patients who are R/R to JAKi. The survival 
benefit observed with imetelstat was supported 
by the trend of correlation with other clinical 
benefits. Additional highlights from the poster 
include: 
l        Among 57 patients across both treatment arms 

that had matching bone marrow samples, 
20 patients (35%) had ≥1 degree of bone 
marrow fibrosis improvement while on study 
and had a significantly longer OS than those 
who had worsening bone marrow fibrosis. A 
similar trend was seen in 29 patients (51%) 
with stable vs. worsening fibrosis. 

l        Patients who achieved symptom and spleen 
response at week 24 showed a trend of 
longer OS compared to patients who did not 
achieve response. 

l        Transfusion dependency, response to last 
JAKi, higher baseline neutrophils, lower 
baseline hemoglobin and platelet values 
correlated with increased risk of death. 

The poster presentation is available on Geron’s 
website at www.geron.com/r-d/publications. 

Planned Phase 3 Clinical Trial in 
Refractory MF 
The planned Phase 3 clinical trial in refractory 
MF is designed to be an open label 2:1 
randomized, controlled trial with registration 
intent to evaluate imetelstat (9.4 mg/kg 
administered by intravenous infusion every three 
weeks) in approximately 320 patients with 
Intermediate-2 or High-risk MF. Patients eligible 
for the trial will be required to be refractory to a 
JAK inhibitor, an inclusion criterion that is 
planned to be defined as having an inadequate 
spleen response or symptom response after 
treatment with a JAK inhibitor for at least six 
months, including an optimal dose of a JAK 
inhibitor for at least two months. The control arm 
is planned to be best available therapy (BAT), 
excluding JAK inhibitors. The primary efficacy 
endpoint for the trial is planned to be overall 
survival (OS). Planned key secondary endpoints 
include symptom response, spleen response, 
progression free survival, complete response, 
partial response, clinical improvement, duration 
of response, safety, pharmacokinetics, and 
patient reported outcomes. Under current 

assumptions, the Company expects to complete 
patient enrollment in the second half of 2022, to 
conduct an interim analysis in the first half of 
2023 and to conduct a final analysis in the first 
half of 2024. The final analysis for OS is planned 
to be conducted after more than 50% of the 
patients planned to be enrolled in the trial have 
died. An interim analysis of OS is planned to be 
conducted after approximately 70% of the total 
projected number of events for the final analysis 
have occurred. Both the planned interim and final 
analyses are event driven and could occur on 
different timelines than currently expected. 

ABOUT IMETELSTAT 
Imetelstat is a novel, first-in-class telomerase 
inhibitor exclusively owned by Geron and being 
developed in hematologic myeloid malig-
nancies. Early clinical data suggest imetelstat 
may have disease-modifying activity through the 
apoptosis of malignant stem and progenitor 
cells, which allows potential recovery of normal 
hematopoiesis. Clinical studies of imetelstat 
sponsored by Geron include IMerge, a Phase 
2/3 trial in lower risk myelodysplastic 
syndromes (MDS), and IMbark, a Phase 2 trial 
in Intermediate-2 or High-risk 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 treatment. 

ABOUT GERON 
Geron is a late-stage clinical biopharmaceutical 
company focused on the development and 
potential commercialization of a first-in-class 
telomerase inhibitor, imetelstat, in hematologic 
myeloid malignancies. For more information 
about Geron, visit www.geron.com.  
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AGIOS RECEIVES FDA 
BREAKTHROUGH THERAPY 
DESIGNATION FOR TIBSOVO® 
(IVOSIDENIB) FOR THE 
TREATMENT OF ADULT 
PATIENTS WITH RELAPSED  
OR REFRACTORY 
MYELODYSPLASTIC SYNDROME 
WITH AN IDH1 MUTATION 

CAMBRIDGE, MA, DEC 16, 2019 — 
Agios Pharmaceuticals, Inc. (NASDAQ:AGIO), 
a leader in the field of cellular metabolism to 
treat cancer and rare genetic diseases, today 
announced that the U.S. Food and Drug 
Administration (FDA) has granted Breakthrough 
Therapy designation for TIBSOVO® (ivosidenib) 
for the treatment of adult patients with relapsed 
or refractory myelodysplastic syndrome (MDS) 
with a susceptible IDH1 mutation as detected by 
an FDA-approved test. MDS is a group of bone 
marrow disorders that can cause severe 
complications, such as infections and uncontrolled 
bleeding, and can lead to the development of 
acute myelogenous leukemia (AML). 

“There is a significant need for new targeted 
therapeutic approaches for individuals with MDS 
whose disease continues to progress despite 
treatment with standard of care,” said Chris 
Bowden, M.D., chief medical officer at Agios. “The 
Breakthrough Therapy designation is based on 
results from the initial 12 patients in the MDS arm 
of our Phase 1 study in advanced hematologic 
malignancies with an IDH1 mutation and 
recognizes the potential for single-agent treatment 
with TIBSOVO® to make an impact on these 
patients. We recently re-opened the MDS arm of 
this study with the goal of generating sufficient data 
to pursue a regulatory filing in this indication.” 

The FDA’s Breakthrough Therapy designation is 
intended to expedite the development and review 
of a drug candidate that is under investigation to 
treat a serious or life-threatening disease or 
condition when preliminary clinical evidence 
indicates that the drug may demonstrate 
substantial improvement over available therapies 
on one or more clinically significant endpoints. 

Results from the MDS arm of the ongoing 
TIBSOVO® Phase 1 dose-escalation and 
expansion study in hematologic malignancies 

were presented at the 7th Society of Hematologic 
Oncology Annual Meeting, held September 11-
14, 2019, in Houston, Texas. These demonstrate 
that TIBSOVO® administered as a monotherapy 
was well tolerated and associated with durable 
remissions as well as the achievement and 
maintenance of transfusion independence in 
patients with relapsed or refractory MDS with an 
IDH1 mutation. Among the 12 patients who 
received 500 mg of oral TIBSOVO® daily, the 
median treatment duration was 11.4 months. The 
median age was 72.5 years, and 42% of patients 
were age 75 or older. As of the November 2, 
2018 data cut-off, 75% (9/12) of patients had a 
response and 42% (5/12) had a complete 
response (CR). The median duration of CR had 
not been reached (95% CI, 2.8 months, NE). Of 
the patients who had a CR, 60% remained 
relapse-free at 12 months. In addition, 9 (75%) 
patients were transfusion-independent for 56 
days or longer during study treatment. The most 
common adverse events (AEs) of any grade were 
back pain, diarrhea, fatigue and rash. Grade 2 
IDH differentiation syndrome was observed in 1 
of 12 patients. No AEs resulted in permanent 
discontinuation of treatment.  

TIBSOVO® CLINICAL DEVELOPMENT IN MDS 
The MDS arm of the Phase 1 dose-escalation 
and expansion study evaluating TIBSOVO® 
(ivosidenib) in adults with advanced hematologic 
malignancies with IDH1 mutations is assessing 
the clinical activity, safety, tolerability, 
pharmacokinetics and pharmaco-dynamics of 
TIBSOVO® in adult patients with relapsed or 
refractory MDS with a susceptible IDH1 
mutation. The arm was re-opened in October 
2019 and will enroll up to 25 total patients with 
the goal of generating sufficient data to pursue a 
potential regulatory filing in this indication. Study 
recruitment is ongoing across 22 sites in the U.S. 
and France. 

TIBSOVO® is not approved in any country for 
the treatment of patients with MDS. 

ABOUT TIBSOVO® (IVOSIDENIB) 
TIBSOVO® (ivosidenib) is an isocitrate 
dehydrogenase-1 (IDH1) inhibitor indicated for 
the treatment of adult patients with relapsed or 
refractory acute myeloid leukemia (AML) with a 
susceptible IDH1 mutation as detected by an 
FDA-approved test. For more information, visit 
TIBSOVO.com. 

A PHASE 3 RANDOMIZED 
DOUBLE-BLIND PLACEBO-
CONTROLLED STUDY 
INVESTIGATING THE 
EFFICACY AND SAFETY OF 
ROXADUSTAT (FG-4592) FOR 
TREATMENT OF ANEMIA IN 
PATIENTS WITH LOWER RISK 
MYELODYSPLASTIC 
SYNDROME (MDS) WITH  
LOW RED BLOOD CELL (RBC) 
TRANSFUSION BURDEN (LTB) 
FibroGen has been conducting together with 
Astra Zeneca and Astellas a global Phase-3 
study to assess the efficacy and safety of 
Roxadustat for treatment of anemia in patients 
with lower risk Myelodysplastic Syndrome 
(MDS) with low red blood cell (RBC) transfusion 
burden (LTB). The study has been enrolling 
patients at approximately 70 global sites 
(Australia, Belgium, Germany, Israel, Italy, 
Russia, Korea, Spain, UK and USA). The first 
patient was randomized in April 2019. We 
hope that upon study completion we will be able 
to provide MDS patients with Roxadustat, an 
effective and safe, oral drug to treat anemia. 
Since this is a double-blind study, we do not 
know what the efficacy of Roxadustat is until all 
the data has been collected, and analyzed in an 
unblinded fashion.  

Our drug, Roxadustat is a potent and reversible 
orally bioavailable small-molecule inhibitor of 
HIF-PH enzymes.  By inhibiting HIF-PH, 
roxadustat stimulates erythropoiesis via the HIF 
pathway in a manner consistent with the 
physiologic response to hypoxia.  Its ability to 
stimulate erythropoiesis makes it a candidate for 
the treatment of anemia associated with many 
diseases such as MDS, chronic kidney disease 
(CKD) in nondialysis dependent chronic kidney 
disease (NDD-CKD) and dialysis-dependent 
chronic kidney disease (DD CKD) patients, as 
well as non-myeloid malignancies under 
chemotherapy.  We are also testing Roxadustat 
to treat anemia in patients who undergo 
chemotherapy due to different malignancies, 
such as lung-, pancreatic- and ovarian cancers.  
As of 07 September 2019, 13132 subjects 
(943 healthy subjects, 12120 CKD patients, 68 
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MDS patients, and 1 CIA patient) have received 
study drug in the roxadustat clinical program, of 
which an estimated >7,000 subjects have 
received roxadustat.  

The pharmacodynamics and efficacy of 
roxadustat can be summarized by the following: 
l        Roxadustat produces more than dose 

proportional increases in endogenous 
plasma EPO levels, with peak increases at 8 
to 12 hours post-dose. 

l        Roxadustat increases hemoglobin (Hb) in a 
dose-dependent manner, regardless of 
baseline iron status or dependence on IV 
iron supplementation during treatment. 

l        Roxadustat increases reticulocytes in healthy 
subjects and subjects with CKD. 

l        Decreases in cholesterol were observed in 
healthy subjects and in subjects with NDD 
CKD and DD-CKD treated with roxadustat. 

l        No differences in pharmacology and efficacy 
were observed across different ethnicities. 

Anemia is the most common clinical presentation 
in lower risk MDS, which results in prolonged 
transfusion requirements and risks related to RBC 
transfusion itself (Gupta, 1999), iron overload 
(Jabbour, 2008; Rose, 2001), and significant 
impairment of the quality of life (QoL) (Pinchon, 
2009) in affected patients. The pathophysiology 
of anemia in MDS is complex, and involves 
ineffective erythropoiesis, dysregulated cytokine 
signaling, dysplastic features of hematopoietic 
progenitors and increased apoptosis of erythroid 
precursors, among other factors (Sekeres, 
2007). The erythroid dysfunction in MDS often 

presents with fatigue and low Hb level. Anemia in 
MDS becomes more symptomatic with poorer 
clinical outcomes at lower Hb level (i.e., below 9 
g/L) (Malcovati, 2011). As erythroid function 
continues to decline, RBC transfusion may 
become necessary as supportive treatment. 
Dependency on RBC transfusion has been 
associated with shorter life expectancy in patients 
with MDS (Malcovati, 2005).  
The disease burden of anemia in MDS is high. 
Severe anemia interferes with patients’ QoL and 
ability to work, and it negatively impacts the 
function other organ systems due to insufficient 
oxygen delivery (Cogle, 2015).  When RBC 
transfusions become necessary to sustain bodily 
functions, not only are the frequent trips to the 
hospital burdensome to the patient, but the risk 
of transfusion-related infections can further 
threaten MDS patients. A fraction of MDS 
patients may also have a primary neutropenia 
due to bone marrow dysfunction or secondary 
neutropenia associated with medications for the 
treatment of MDS. Thus infection is the number 
one cause of death in MDS patients (Dayyani, 
2010).  Additional risks of transfusion include 
transfusion reactions (risk accumulates with 
exposure to more antigens through transfusions) 
and the iron overload from cumulative 
transfusions may lead to additional organ 
complications, particularly in heart, liver and 
endocrine organs (Dasararaju, 2015). 
There is no FDA or EMA approved effective and 
safe pharmacologic treatment to treat anemia in 
lower risk MDS patients who are not suitable for 
lenalidomide or hypomethylating agents. ESAs 

are at times used off-label despite these agents 
not being approved by global health authorities 
for the treatment of MDS. With the recent 
addition of some new international sites in 
(Canada, France, Netherlands, Sweden, 
Denmark, Norway, Turkey, Poland, Serbia and 
India), we hope that we will be able to show the 
efficacy and safety of Roxadustat to treat 
anemia in MDS patients upon completion of this 
study. Please contact us, if you are interested in 
more details on the study itself or our published 
findings on Roxadustat in anemia patients. You 
can find the general information about this study 
on https://clinicaltrials.gov. You can also 
contact the Sponsor’s medical study lead 
directly at kmodelska@fibrogen.com 
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Clinical Studies – Research – Education
PLEASE HELP US CONTINUE TO INSPIRE 

AND ENCOURAGE MORE! 
 

Every membership counts! 
 

Please help the MDS Foundation share 
and promote these efforts! 

 

Please join today! 
www.mds-foundation.org/membership

TOGETHER, WE ARE COMMUNITY RESOURCE OF HOPE FOR THOSE LIVING WITH MDS.

 
 

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. 

 

 
Learn more at ClinicalTrials.gov 

NCT03263091
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MY 20 YEAR JOURNEY...  
FRAN BOYLE 
Glen Mills, Pennsylvania 

My MDS Journey started in 2000, when my 
family doctor noticed that my Hgb was going 
down slightly during my yearly physical. After 
this occurred three years in a row, he referred 
me to a local hematologist in 2003 who told 
me he didn’t know what to make of it, so I 
would return to him yearly until he decided to 
do a bone marrow biopsy. That was in 2006. I 
was 56. 

Results showed that I had RARS. Refractory 
anemia with ringed sideroblasts. At that time, my 
Hgb was around 10-11. 

The hematologist didn’t give me any 
information, he just told me not to look it up on 
the internet as I could have this for years without 
needing any treatment. It was only after surfing 
the web that I found out that what I had was 
considered a blood cancer. Apparently, some 
hematologists don’t know much about the 
disease! I eventually found the MDS Foundation 
while searching the web and realized that I 
needed to go to an MDS Center of Excellence. 

I consulted with Dr. Porter at the University of 
Pennsylvania where I had my second bone 
marrow biopsy with pretty much the same result 
– RARS. It was suggested that two of my four 
brothers (two of them were over 70 and were 
considered too old) get tested to see if either of 
them might be a match for a bone marrow 
transplant. Up until then I was reluctant to tell my 
daughter, family members, and friends about my 
diagnosis because I didn’t have any idea what 
direction my MDS would take.  

Neither of my brothers was a match but I was 
put in the bone marrow database, just in case 
my MDS got worse. It was suggested that I was 
not a good candidate for a bone marrow 
transplant at the time, since my MDS was in the 
low risk range. 

I then saw a specialist at Thomas Jefferson, 
Dr. Emanuel Besa, whom I had met at an MDS 
Foundation seminar. Dr. Besa was conducting 
his own trial with a drug called Accutane which 
is basically high doses of Vitamin E. He had 
achieved some positive results that showed that 
Accutane could delay the need for transfusions. 
And so, I started Accutane, which I had to buy 
from Canada since it was not approved for the 
treatment of MDS in the US. I took that for about 
a year, but then began to need regular 
transfusions in September 2009. Dr. Besa then 
referred me to Dr. Erev Tubb at Crozer Hospital. 

Under Dr. Tubb, I was tried on Procrit, then 
Aranesp then both together, which did not work. 

I was then started on Revlimid. As part of the 
protocol, it was required that I have bone 
marrow biopsies before treatment began and 
after it failed. (I’ve had 6 biopsies and found that 
some doctors are much better at performing 
them than others)!  

Revlimid — 3/25/2010 – 9/12/2010 – 
Was transfusion independent for 143 days, then 
stopped working. 

Tried again 10/25/2010 – 12/14/2010 
– No response. 

Vidaza — 2/14/2011 – 7/19/2011 – 
Was transfusion independent 33 days and 42 
days, then no response. 

And so, after Vidaza failed, I thought for sure 
that I was a goner!  

I wish someone had told me that blood 
transfusions are no big deal. They have kept me 
going now for over 10 years. I’ve never had a 
bad reaction. I have been able to work full time 
and most of the time I feel almost normal. The 
nurses at Crozer were terrific. 

My biggest issue with transfusions is that 
some Doctors don’t want to transfuse until the 
Hgb iis under 8. 

This was the policy at Crozer. On my last visit 
there in 2011, my Hgb was 8 but was told to 
come back in 3 days.  

I argued that my Hgb would most suredly go 
down in one day, but they would not order the 
blood. When I returned 3 days later, they 
agreed to order a transfusion but discovered I 
had developed an antibody. It then took 3 more 
days to get the blood and by the time I was 
transfused, my Hgb was below 7. 

As you can imagine, I decided that practice 
was not for me and consulted the Message 
Board on the MDS Foundation website and 
through that met Bob Weinberg. Bob also had 

OUR PATIENT STORIES

PATIENT STORIES

I WISH SOMEONE 

HAD TOLD ME THAT BLOOD 

TRANSFUSIONS ARE NO 

BIG DEAL. THEY HAVE 

KEPT ME GOING NOW 

FOR OVER 10 YEARS. 



46

MDS, diagnosed in his late 40’s. He was on the 
Board of Directors of the MDS Foundation and 
was very helpful and changed my life by 
recommending I go to Lankenau to see Dr. Cliff 
Pemberton. 

On my first appointment with Dr. Pemberton, 
my Hgb was mid 6’s and I was not doing well at 
all. He immediately ordered 2 units and another a 
few days later and then I finally felt alive again.  

Eight years later, I have many antibodies but 
the blood bank always comes through! Exjade 
(Now Jadenu or Desferasirox) since 
8/13/2011 keeps my Ferritin in the low 3,000 
range. I am fortunate that side effects are 
minimal — diarrhea, some dry skin issues. 

I continue to consult with the hematologists at 
the University of Pennsylvania as they are listed 
as a Center of Excellence by the MDS 
Foundation. They clearly know a lot more about 
MDS than local hematologists. I guess because 
it is considered a rare disease. 

Through them, I found out about 
Luspatercept or Reblozyl as it is now marketed. 
After waiting for two years, I finally got my first 
shot in late April of this year. I was considered a 
good candidate as I have RARS along with the 
mutated gene SF3B1. 

Since then, I have had 7 injections. My white 
count which was always a little low has returned 
to normal. My platelets also went up. 

Still waiting on the red count to change.  

Side effects for me are stomachache, fatigue, 
dizziness when standing, diarrhea, some 
occasional pains in my arms and legs but 
nothing I haven’t been able to handle. Side 
effects seem to diminish over time. 

My current doctor at Main Line Oncology is 
Zonera Ali as Dr. Pemberton has retired. They 
have an excellent practice, nurses are great, 
hardly ever have to wait and they do their best 
to accommodate my needs. 

I am encouraged by the new drugs coming 
out and the ongoing research being done. 
Newly diagnosed patients now have a better 
chance of having treatments designed for their 
specific MDS diagnosis rather than guessing 
what might work. 

At present, I am 70 years old. Although 
being transfusion dependent for the past 11 
years has been inconvenient, I am thankful that 
the blood has been available. At the beginning 
of Covid, when there was a blood shortage, I 
sometimes could only get one unit. That was kind 
of scary for me — at times, my Hgb went down 
to below 7 and when that happens, my quality 
of life suffers. I need my husband to drive me to 
the hospital and it becomes difficult for me to 
walk the distance to the infusion room. 

Things are a little better now with the blood 
shortage and as long as my Hgb stays in the 8’s, 
I can take care of myself, although I do sleep a 
lot and nap a lot also.  

I was laid off from my full-time job in April so 
it’s been less stressful for me to manage all the 
doctor’s visits. I can relax now and get to know 
my neighbors and see my friends more, although 
Covid has limited that to some extent. 

One of my biggest concerns about retiring 
was insurance. I had a great plan where I 
worked and rarely had to pay anything other 
than my deductible and co-insurance. When I 
was laid off, I contacted a Medicare Advisor 
who got me set up on Medicare in two days. 
Fortunately, Medicare and the supplemental 
insurance have paid for the Luspatercept shots 
with my only out of pocket expense being the 
annual deductible. That was a big relief since 
each shot costs around $15,000! 

So, today I’m in a good place, even after 
having MDS for 14 years! The hardest thing 
about MDS is the fear of the unknown and the 
worry that it causes my husband and daughter. I 
worry it will get worse but try not to dwell on that.  

If Luspatercept (Reblozyl) doesn’t work for 
me, I will be disappointed but won’t hesitate to 
get involved in the next clinical trial. As long as I 
have the help and support of my family, doctor 
and nurses, I’m good!  
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Bergit Korschan-Kuhle was born in 1957, and is the mother of two sons. She studied Geosciences, History, German Language and Literature in 
Darmstadt and Braunschweig, graduating with a Master’s degree in Geosciences and passing the 1st and 2nd state examinations for grammar 
schools. Her career has led her into several professions, all of which were related to education, training, communication and editing. For the last 15 
years of her active professional life, she worked as a coordinator at management level at a grammar school in Lower Saxony/Germany. 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 Leukämiehilfe Rhein-Main e.V.), and is the contact person of the German 
MDS-PAT-IG (www.mds-patienten-ig.org). Bergit is a blogger, article writer and guest speaker on topics such as blood cancer diseases from the 
patient perspective and patient participation. She is a Steering Committee and Founding Member of the MDS-Alliance, the global network of MDS 
patient organizations. The EUPATI (European Patients’ Academy of Therapeutic Innovations) training course 2015/16 turned her perspective on 
drug research and development from head to toe and broadened her horizons, particularly with regard to the circumstances of rare and chronic 
diseases. This enabled her to systematically organize the experience and knowledge she had accumulated over the years from her own involvement 
and from her grassroots work with patients. In 2017, a well-connected MDS Facebook group was created from her commitment, which successfully 
promotes the exchange between patients and relatives, and passes on serious information about the disease

OUT OF SHAPE  
A PATIENT STORY

For your copy, email dmurray@mds-foundation.org or call the office at 1-800-637-0839.  
The German translated version can be ordered from LHRM-MDS Patienten-Interessen 

Gemeinschaft by emailing buero@LHRM.de.  

NOW AVAILABLE!
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, Göttingen, Germany 

MEET BERGIT KORSCHANKUHLE 
MDS Patient. MDS Advocate... and now the author of a new book 

outlining her life since 2006 when she was first diagnosed. 
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WATCH, WAIT AND PRAY 
CONNIE E. CONNELY 
Tulsa, Oklahoma 

“Your doctor thinks you have cancer!” my 
mother exclaimed. “I have some of the signs of 
multiple myeloma, so we are ruling out the 
possibility“, I explained. “The office will call to 
set up the bone marrow biopsy”. They x-rayed 
my full body. I can now tell people that I’ve had 
my head x-rayed! I also had to collect my urine 
for a full day. Yes, we were able to rule out 
multiple myeloma. It turns out that I had 
something else. 

I had my bone marrow biopsy on May 17, 
2017. Waiting for test results is always hard. 
June 2, 2017, my oncologist pulled up her chair 
next to my mother and me and said, “I was 
surprised by the results.” Oh, no! What’s wrong? 
I thought. I learned a new word, myelodysplastic 
syndromes. Doesn’t that sound like something 
written for a Star Trek episode, maybe 
something Mr. Spock would acquire? I had to 
learn how to pronounce it, spell it, and explain it. 

“It’s a good thing you retired from teaching,” 
my mother said. I had planned to teach for forty 
years. I made it thirty-nine years, so that’s still an 
accomplishment. Fall 2016, I felt like fatigue hit 
me like a ton of bricks. I would wake up tired in 
the mornings. The stress of state-mandated 
achievement testing for my third graders with 
learning disabilities affected my health, so I 
knew it was time to leave the profession. 

June 2017, started a new chapter of my life. 
My oncologist gave me a list of trusted websites 
about MDS, so I immediately contacted the 
MDS Foundation. They sent a packet of 
information within a few days, and I even 
received a phone call from them! Learning 
makes you hopeful. 

I feel like I have been studying all my life. I 
did a ton of homework from elementary school 
through college. As a teacher, I was always 
learning about my students’ medical conditions 
or learning styles. Now, I feel like I”m studying to 
save my life. 

 

Fall 2017, I made a trip to MD Anderson in 
Houston, Texas, for a second bone marrow 
biopsy. Not awful, but not a walk in the park 
either. Luckily, my MDS is considered low risk. I 
learned about blasts in my bloodstream. These 
are immature cells causing my blood counts to 
be lower than preferred. I have 5q deletion 
MDS. I am glad that I obtained a second 
opinion because I would be in denial if I hadn’t. 
If the percentage of these blasts gets too high, I 
will begin a cycle of Revlimid. Presently, I am on 
Watch and Wait. Come on, all you brilliant 
people! We don’t need any more apps for our 
phones. What we need is a cure for cancer or at 
least some new treatment options. Invent that! 

Shortly after my trip to MD Anderson, my 
cousin Scott called and said, “I’ve been reading 
about what you have. If I’m a match, I will 
donate bone marrow for you.” Tears came to 
my eyes. The same cousin that I gave a black 
eye to when I was eight years old had just 
offered me bone marrow as nonchalantly as if 
he were letting me borrow his lawn chairs for the 
weekend. I knew our grandparents would have 
been proud of him. 

Scott’s older brother, Richard, has also been 
sweet to me. Despite his health issues, he has 
been kind to visit my mother and me when he is 
in the Tulsa area. I lost contact with these cousins 
after my father passed away in 1983. We 
reconnected through their mother in 2010. I 
think God had a plan for us to get back together. 

Most days, I feel fine, but I have to pace 
myself and get plenty of sleep. When I retired 
from teaching, my friend Linda said, “People 
think a retired teacher is capable and has a lot 
of time on her hands, so you will have to learn to 
say no when asked to do too much.” Linda was 
right. I have to advocate for myself. I can help 
with Meals on Wheels, but don’t expect me to 
come running when someone cancels at the last 
minute. The low red blood counts cause 
dizziness when I try to hurry. 

I like to keep busy. I have traced my ancestry 
back to the Revolutionary War, so I am a 
member of the Daughters of the American 
Revolution (DAR). My state of Oklahoma 
honors those citizens who reach the age of 100, 
Centenarians of Oklahoma. They put me in 
charge of mailing out birthday and Christmas 
cards. I like to help with Meals on Wheels when 
it’s my turn, but I remind them that I can’t hurry. 

OUR PATIENT STORIES
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My favorite volunteer job is reading aloud to 
second graders in Catoosa, Oklahoma. 

As a teacher, I submitted articles to teacher 
magazines and had a few things published. I 
also took some writing classes during the 
summers. In 2019, I contributed two stories to 
the website Blood-Cancer. I received lovely 
comments about both pieces. January 2020, I 
started writing for them monthly. They say when 
life gives you lemons, make lemonade. I say, 
when life gives you blood cancer, start writing. 

I have always believed that a positive 
attitude helps us achieve. In the classroom, I saw 
students who grew up in challenging homes still 
thrive. Perseverance is a great word to use. I will 
be proactive, not obsessive about my health. I 
will read a lot, but I won’t trust Dr. Google. 
Someday, I will throw darts at those life-
expectancy charts. I plan to live for many more 
years. MDS is along for the ride.

OUR PATIENT STORIES

PERSEVERANCE IS A 

GREAT WORD TO USE. 

I WILL BE PROACTIVE, NOT 

OBSESSIVE ABOUT MY HEALTH. 

I WILL READ A LOT, BUT I 

WON’T TRUST DR. GOOGLE. 

FOLLOW YOUR HEART 
SUE NICKERSON 
Ocala, Florida 

Back in 2003, the singer Jewel released a 
song titled “Intuition”. Catchy tune, easy to sing 
and one of those choruses that gets stuck in your 
head. At least for awhile. Then one day - poof - 
it’s replaced by the next toe-tapper. 

Fast forward 17 years and that chorus and 
those lyrics have come back to swirl around in 
my head. They have never been more true. 

Follow your heart. 

Your intuition. 

It will lead you in the right direction. 

After living a somewhat symptom-free life 
with a Myeloproliferative Neoplasm called 
Essential Thrombocythemia JAK2+ for 18 years, 
there was a change in my normal labs. Blasts 
showed up and a bone marrow biopsy was 
done to check for Leukemia. I was relieved to 
find out that Leukemia had been ruled out but 
there were some questionable results that I did 
not understand. But I’m not a Dr. so I accepted 

the advice that was given. Watch and wait. 
What was I waiting for? As it turned out, if my 
blasts continued to go higher, my disease would 
likely turn into Leukemia, AML to be exact. 

I’ve always had higher than normal platelets. 
At diagnosis, in the year 2000, my platelets 
were nearing a million. I was put on 
Hydroxyurea for 13 years. Because I was stable 
and there had been no major changes or issues, 
my Hematologist and I decided to see how I 
would do without Hydroxyurea, and for five 
years, things were good. Then out of the clear 
blue, came the blasts.  

Having access to my 1st bone marrow biopsy 
report was very helpful but also very confusing. I 
Googled a lot of different letters and numbers to 
try and find out what was going on and when I 
asked questions, I was still being told I had a 
Myeloproliferative Neoplasm with a complex 
karyotype and we had to wait and see what the 
disease decided to do. I was also told the 
medication regularly used to treat my issues would 
not help me because of two Tp53 mutations. That 
made me nervous but these were cancer 
specialists (I had seen three different Hem/Oncs) 
so I tried to have faith. With my white count and 
blasts on the rise, there was one sequence that I 
couldn’t stop thinking about; del (5q).  
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Everything I read about it pointed to 
Myelodysplasia Syndrome. My oncologist 
mentioned MDS along with AML and MF, as 
possible outcomes of my progressing disease 
but no one could explain why I had del (5q) with 
“just” a Myeloproliferative Neoplasm. I have 
since learned that it is absolutely possible! 

My intuition pushed me and I decided it was 
time to look for a specialist in myeloid disorders. 
I was fortunate to find a doctor at Moffitt Cancer 
Center in Tampa, FL who was interested in 
exactly what was happening to me. He firmly 
believes he can help me.  

The second bone marrow biopsy seemed 
more extensive although they were almost exact 
— except for the first time — myelodysplastic 

syndrome was thrown into the vocabulary mix. 
Literally. 

FINAL SYNOPTIC DIAGNOSIS:  
Mixed MDS/MPN features following a 

known chronic myeloproliferative neoplasm, 
(progressive/transformed disease).  

My intuition had known I had MDS, even 
before the doctor told me. I was well versed on 
the subject by the time I met with the specialist. I 
am now considered high risk and was put on 
400 mgs of Venclexta a day (since February) 
and Vidaza infusions since January. The hope 
was to knock my counts down into remission and 
I just received the results of my biopsy. I have 
responded very well to treatment and I will go 
forward with a transplant on August 1st. My 

testing started on the 22nd of June and will 
continue until July 31st. I’ll continue on 
Venclexta until 1 week before I am hospitalized. 
Vidaza treatment stopped on July 3rd. As I write 
this, we are seeking shelter for the 90 days post-
transplant housing that the hospital requires from 
us and I am officially two weeks from my 
transplant. As scary as all of this is, I am so very 
grateful for my unknown 22-year-old donor and 
that I got that second opinion!
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REMEMBER . . . FOLLOW 
YOUR HEART. YOUR INTUITION. 

IT WILL LEAD YOU IN THE 
RIGHT DIRECTION  JEWEL

DEFY AND GIVE MDS 
A FIGHT FOR WELLNESS!

IN DEFIANCE OF 
MYELODYSPLASTIC 
SYNDROME 
DALE R. SKOGMAN 
Michigan 

In September of 2004 I was diagnosed with 
MDS and it was indicated that I might live two to 
five years with the disease. Sixteen years later 
I’m still alive! I will be 81 in October. 

At the onset of the disease I had a very 
thorough family doctor who was suspicious of 
my low red & white blood counts. He referred 
me to the Mayo Clinic in Rochester, MN where 
a world famous physician confirmed that I had 
MDS. He also indicated that the onset was 
caught early and that I might anticipate living 
two to five years. The diagnosis was a shock and 
with trepidation my wife and I shared the news 
with family and friends. We also proceeded to 
get our worldly affairs in order. 

We live in rural northern Michigan which has 
a lack of doctors, with frequent turnover and 
during the past sixteen years I have been 
exposed to a revolving door of hematologist/ 
oncologists. This resulted in a lack of continuity 
in my care. My great blessing is that my wife, 
Josephine (Jo), is a retired geriatric nurse who 
kept meticulous records of my treatment. On 
many occasions, she would correct a doctor’s 

assumptions and provide continuity to my 
treatment protocol. 

Starting in October 2016 as my red blood 
counts were monitored, I would be administered 
the drug Procrit if my red count would go below 
10. At the time of this writing I haven’t had a 
Procrit shot for the last nine months as my red 
counts have remained above 10. On seven 
occasions when my red count went low, I have 
received a blood transfusion. 

Since I am a retired bishop who has served 
congregations in Northern Michigan and 

Wisconsin I have had contact with numerous 
people. As I have been open about my MDS, I 
have had many other MDS patients contact me 
to discuss our illness. The mutual support and 
analysis of our illness has proved to be helpful. I 
regret that all but one of the other MDS patients 
have died of the disease. 

In addition to MDS, I struggle with numerous 
other health issues, seventeen in number! I have 
had surgery for: Kidney stones, prostate cancer, 
appendicitis, knee replacement and esophageal 
strictures. I also struggle with ankylosing 
spondylitis, arthritis, sinusitis, allergies, colitis, 
gout, ring worm, gingivitis, high blood pressure, 
macular degeneration, diverticulosis and 
hemorrhoids! 

Recently, I had surgery for squamous cell 
skin cancer on my head followed by thirty-three 
grueling and excruciating radiation treatments. I 
have been declared cancer free except for my 
MDS! 

A realist, I have no desire to prolong my life 
when its quality makes living no longer 
enjoyable and have been open in discussing 
end of life wishes with my doctors! 

THE FINAL WORD: A diagnosis of MDS is 
not necessarily an immediate death sentence! 
Keep the faith! Reach out to others! Keep 
meticulous records and partner with your medical 
providers! Defy and give MDS a fight for 
wellness! 
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WILLIAM “BILL” STEWART: 
DEVOTED TO ALL. 
PARAGON OF GOODNESS  
ROCHELLE OSTROFFWEINBERG 
Wynnewood, Pennsylvania 

This tribute to Bill holds up his memory as an 
exemplar of devotion and kindheartedness. 
Devoted to his son, Edward, and family, devoted 
to his companion, Juanita, devoted to his friends. 
A role model as a good person who conveyed 
optimism in spite of living with and under the 
dark cloud of MDS.  

Bill became my friend through my MDS 
Family: Coping and Caring Program. He and 
Juanita first came to the July 2014 gathering 
and returned to future events regularly, either at 
the White Dog Café where he always sat at the 
end of the table; it became his place, or at the 
Baltimore event in 2017. Loquacious, informed 
and upbeat, Bill brought a special presence to 
each gathering.  

 He charmed everyone! 

I am fortunate to have spent a lovely 
afternoon with Bill and Juanita at a French bistro 
in Philly this January. We shared lunch, chatted, 
laughed. We simply enjoyed being alive, being 
together. I will treasure the memory of that 
afternoon, happy to have a photo of a great 
moment with a beautiful human being. 
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THE DAUGHTER OF A 
CHERISHED MOTHER 
DEBORAH PEIRCE 
Concord, Massachusetts 

One of the first signs we noticed something 
was not right with my mother, Patricia Ewing 
Jackson (1935-2007), came 10 years before 
her passing during a trip she and my father took 
to the Galapagos Islands where she was biking 
around the Island with a travel group. She fell off 
her bike, unfortunately, and soon after, her body 
was covered in bruises. Enormously large and 
ghastly bruises, ones which I’ve never seen the 
likes of...  

I’m the daughter of an MDS patient, and my 
story is about the transformative influence my 
mother’s MDS continues to have on me.  

You’ll perhaps need to re-adjust your 
expectations of “how to take care” of a deeply 
cherished mother who was diagnosed with an 
unknown, life-threatening, rare blood disease---
which MDS was to my family and me at the time 
of her diagnosis. You see, my mother married an 
adventurer-my father, already was a licensed 
pilot, became a sailor after deciding to build a 
41-foot sailboat with three other men and sail it 
from Hong Kong to Miami, FL (26,000-mile 
journey of high seas). As captured in the book, 
the Voyage of the Suzy Wong, the crew moored 
at many foreign ports during their two-year 
adventure (1960-62), including a very important 
stop near the end of their trip in Barbados, where 
my father met my mother who was on the beach 
in a yellow swimsuit, one of the few colors my 
father could see given his color blindness. Their 
wedding day occurred one year later, and I was 
born two years after that. 

My parents volunteered together during their 
retirement years in Nanjing, China (1994-
1999). My mother taught English, and my father 
taught business at Nanjing, University. My 
mother, a poly-sci graduate from Northwestern 
University, became an ESL teacher in the public 
schools in the Chicago area after raising me and 
my brother.  

While living in China, my mother first was 
diagnosed with pancytopenia with bruising 
(1997-98), even though her blast cells already 
were high (20-25%). The first mention of MDS 
came to us in 1999, when she had her first bone 
marrow aspirate and she was diagnosed with 
Refractory Anemia with Excess Blasts (RAEB, a 
subtype of MDS). She just had become a 
grandmother with the birth of our firstborn 
daughter, Morgan. My mother’s MDS started to 
accelerate in 2000-02 when several referring 
hematologist saw “features of AML” when her 

ANC went to 200/mm3; in fact, she was 
diagnosed with hypocellular AML. During this 
time, she consulted with four University Hospitals 
in Chicago whom all advised induction 
chemotherapy with possible allogeneic bone 
marrow transplantation once in remission. She 
was 67 years old and grandmother to four 
children by 2002. 

In 2003, she began to rapidly decline with 
progressive thrombocytopenia. Her platelets 
dropped lower every month that passed (173K, 
89K, 59K, 38K). She was on Aranesp to 
increase her red blood cell production. She had 
frequent fevers and was diagnosed with a 
serious fungal lung infection, blastomycosis. The 
doctors warned us that unless she responded to 
the antibiotics, her life would end. It’s during this 
diagnosis period when events took on a 
transformative quality in my life. I was offered a 
three-year expatriate assignment to work in 
Beijing, China thus putting me in a position to 
make a decision to move from Chicago with our 
two daughters. How could I leave my mother at 
the time she needed me the most, and take far 
away from her two grand-daughters who were 
the lights of her life?  

We think patients have nothing to give as they 
struggle to hold onto their own life as we care and 
support them. My mother told me to go to China; 
and I did, not knowing what would happen to her, 
and fearing the worst with her blastomycosis.  



53

The crisis moment in 2003 was not the end of 
my mother’s life, fortunately; even though her 
platelet count was at 28K. She went on 
Azacitidine (FDA approved in 2004), but was 
in-and-out of the hospital constantly to treat low-
grade fevers, ear infections, and pneumonia. In 
2005, she was diagnosed with AML and 
neutropenia after a “5-year history of MDS”. 
Her fourth bone marrow aspirate revealed 31% 
blasts. And, ANC of 200 and platelets of 
26,000. She was receiving monthly blood 
transfusions. She was living on nothing except 
her faith, her spirit, and…waiting for my return 
home to Chicago.  

My mother managed to overcome her fevers 
and infections each time; but, she lived life in 
much isolation for fear of catching a cold, or 
other infections. She fought hard to stay alive 
until I returned home from my assignment 
abroad. 

My mother gave me the gift of life as her own 
was coming to an end. She continued to support 
and be generous, actually generative, to my 
daughters and me until the very end. Her 
generativity fueled a desire in me to be an 
advocate for all patients, and a supporter of 
MDS patients specifically. Soon after my 
expatriate assignment in Beijing ended, I left the 
high-tech industry after 12 years and applied 
my expertise in Human Resources to the 
healthcare industry. I eventually took on a new 

role in the area of advocacy for a biotech 
company focused on rare diseases. This new 
role brought me to Cambridge, MA in 2016 
where I worked directly with oncology-focused 
patient organizations. Today, I am privileged to 
sit on the Development Board for the MDS 
Foundation where we are focused on 
fundraising to support the MDSF mission. 

Despite my departure to China in 2003, my 
daughter and I were remarkably at my mother’s 
bedside when she passed away in May 2007. 
We had almost a full year together in Chicago, 
and I was able to support her during the last 
months of her life-sitting by her side during her 
monthly (and then, bi-weekly) blood 
transfusions; taking her to her doctor 
appointments, accompanying her for the bone 
marrow extractions. 

During the heightened moments before her 
passing, the words that sprung from my lips 
were, “Thank you, Mom. You have given me all 
that I need to stand on my own.” After I 
whispered these words, she took her last 
breathe. 

OUR CAREGIVER STORIES

MY MOTHER GAVE ME THE GIFT 

OF LIFE AS HER OWN WAS 

COMING TO AN END. 

SHE CONTINUED TO SUPPORT 

AND BE GENEROUS, 

ACTUALLY GENERATIVE, 

TO MY DAUGHTERS AND ME 

UNTIL THE VERY END. 
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AML CORNER

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.

AML RESOURCES

• Diagnosing AML, AML-MRC and tAML 

• Treatment of AML



U.S. FOOD AND DRUG 
ADMINISTRATION APPROVES 
ONUREG® (AZACITIDINE 
TABLETS), A NEW ORAL 
THERAPY, AS CONTINUED 
TREATMENT FOR ADULTS IN 
FIRST REMISSION WITH 
ACUTE MYELOID LEUKEMIA 
In the QUAZAR® AML-001 study, Onureg 
significantly improved overall survival by nearly 
10 months compared to placebo (24.7 months 
[95% CI: 18.7 to 30.5] vs. 14.8 months [95% CI: 
11.7 to 17.6]) in patients with acute myeloid 
leukemia in first remission 

PRINCETON, N.J., SEPTEMBER 1, 2020 — 
Bristol Myers Squibb (NYSE: BMY) today 
announced that the U.S. Food and Drug 
Administration (FDA) has approved Onureg® 

(azacitidine 300 mg tablets, CC-486) for the 
continued treatment of adult patients with acute 
myeloid leukemia (AML) who achieved first 
complete remission (CR) or CR with incomplete 
blood count recovery (CRi) following intensive 
induction chemotherapy and who are not able to 
complete intensive curative therapy. AML is one of 
the most common acute leukemias in adults. 
The approval is based on results from the pivotal 
Phase 3 QUAZAR® AML-001 study in which 
treatment with Onureg resulted in a statistically 
significant and clinically meaningful improvement in 
overall survival (OS), the study’s primary endpoint, 
of nearly 10 months compared to placebo. Median 
OS from time of randomization was greater than 
two years (24.7 months; 95% Confidence Interval 
[CI]: 18.7 to 30.5) among patients who received 
Onureg compared to 14.8 months (95% CI: 11.7 
to 17.6) among patients receiving placebo 
(Hazard Ratio [HR]: 0.69, 95% CI: 0.55 to 0.86; 
p=0.0009). Onureg was continued until disease 
progression or unacceptable toxicity. Onureg has 
warnings and precautions for risks of substitution 
with other azacitidine products, myelosuppression, 
increased early mortality in patients with 
myelodysplastic syndromes (MDS) and embryo-
fetal toxicity. Due to substantial differences in the 
pharmacokinetic parameters, Onureg should not be 
substituted for intravenous or subcutaneous 
azacitidine as it may result in a fatal adverse 
reaction. New or worsening Grade 3 or 4 
neutropenia and thrombocytopenia occurred in 
49% and 22% of patients who received Onureg, 
respectively. Febrile neutropenia occurred in 12% 
of patients. Complete blood counts should be 
monitored, dosing should be modified as 
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Results showed continued treatment with Onureg 
significantly improved OS in patients with AML in 
remission compared to placebo, establishing Onureg 
as a new continued therapy option for patients who 
are not able to complete intensive curative therapy, 
including HSCT. Median OS, the primary endpoint, 
from time of randomization was greater than two 
years (24.7 months; 95% CI: 18.7 to 30.5) in the 
Onureg arm compared to 14.8 months for placebo 
(HR: 0.69, 95% CI: 0.55 to 0.86; p=0.0009). A 
subgroup analysis showed consistency in the OS 
benefit for patients in either CR or CRi. The median 
duration of treatment was 12 cycles (1 to 82) for 
Onureg and 6 cycles with placebo (1 to 76). 
Serious adverse reactions occurred in 15% of 
patients who received Onureg. Serious adverse 
reactions in ≥2% of patients who received Onureg 
included pneumonia (8%) and febrile neutropenia 
(7%). One fatal adverse reaction (sepsis) occurred in 
a patient who received Onureg. The most common 
adverse reactions with Onureg versus placebo were 
nausea (65%, 24%), vomiting (60%, 10%), diarrhea 
(50%, 21%), fatigue/asthenia (44%, 25%), 
constipation (39%, 24%), pneumonia (27%, 17%), 
abdominal pain (22%, 13%) arthralgia (14%, 10%), 
decreased appetite (13%, 6%), febrile neutropenia 
(12%, 8%), dizziness (11%, 9%) and pain in 
extremity (11%, 5%). Of patients who received 
Onureg, permanent discontinuation due to an 
adverse reaction occurred in 8% of patients. 
Results from the QUAZAR® AML-001 trial were 
first presented at the American Society of Hema-
tology (ASH) Annual Meeting in December 2019. 

ABOUT ONUREG® 
Onureg, the first and only FDA-approved 
continued AML therapy for patients in remission, is 
an oral hypomethylating agent that incorporates 
into DNA and RNA. The main mechanism of action 
is thought to be hypomethylation of DNA, as well 
as direct cytotoxicity to abnormal hematopoietic 
cells in the bone marrow. Hypomethylation may 
restore normal function to genes that are critical for 
cell differentiation and proliferation. 

recommended and standard supportive care should 
be provided if myelosuppression occurs. Enrollment 
was discontinued early in the study AZA-MDS-003 
due to a higher incidence of early fatal and/or 
serious adverse reactions in the Onureg arm 
compared with the placebo arm. Treatment of MDS 
with Onureg is not recommended outside of 
controlled trials. Onureg can cause fetal harm when 
administered to a pregnant woman. 

“Continued treatment with Onureg demonstrated an 
overall survival benefit in adults with AML who had 
achieved first complete remission in the QUAZAR® 

AML-001 study and, notably, it has the potential to 
do this in a convenient manner, given its once daily 
oral formulation,”1 said Andrew Wei, MBBS, Ph.D., 
QUAZAR® AML-001 lead investigator, Alfred 
Hospital and Monash University, Melbourne, 
Australia. “This approval should help establish 
continued treatment with Onureg as a standard 
component of AML therapy for adults who achieved 
first complete remission following chemotherapy and 
who cannot proceed to intensive curative therapy, 
like hematopoietic stem cell transplant.” 

“The FDA approval of Onureg is the culmination of 
over a decade of research and 13 pre-clinical and 
clinical trials. We are grateful to the patients, families 
and caregivers who participated in and supported 
these trials, and who ultimately made today’s 
advancement possible,” said Giovanni Caforio, 
M.D., chairman and chief executive officer, Bristol 
Myers Squibb. “This milestone is representative of our 
commitment to helping patients with hard-to-treat 
cancers live longer, and the approval of Onureg as 
an oral therapy option for patients is more relevant 
now than ever as the world continues to navigate the 
COVID-19 pandemic.” 

The New Drug Application was granted Priority 
Review Designation by the FDA, and a Marketing 
Authorization Application (MAA) for this indication 
was validated by the European Medicines Agency 
in May 2020. 

QUAZAR® AML001  
PIVOTAL TRIAL RESULTS 
The FDA approval of Onureg is based on data from 
QUAZAR® AML-001, a Phase 3, international, 
randomized, double-blind study.1 Eligible patients 
were ages 55 years or older, had AML, were within 
four months of achieving first CR or CRi following 
intensive induction chemotherapy with or without 
consolidation treatment (per investigator preference 
prior to study entry), and were not candidates for 
hematopoietic stem cell transplant (HSCT) at the time 
of screening. The study enrolled 472 patients, 
randomized 1:1 to receive either Onureg 300 mg 
(n=238) or placebo (n=234) orally, once daily, for 
14 days of a 28-day cycle, plus best supportive care. 
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VENCLEXTA® (VENETOCLAX) 
RECEIVES FDA FULL 
APPROVAL FOR ACUTE 
MYELOID LEUKEMIA (AML) 
The FDA approval of VENCLEXTA for newly-
diagnosed AML patients who are ineligible for 
intensive chemotherapy is supported by data from 
a series of trials including two Phase 3 trials – 
VIALE-A (M15-656) and VIALE-C (M16-043) 
The Phase 3 VIALE-A trial showed that 
significantly more patients treated with 
VENCLEXTA in combination with azacitidine 
achieved complete remission and lived longer 
versus patients treated with azacitidine alone 
AML is one of the most aggressive and difficult-to-
treat blood cancers with a very low survival rate 
The National Comprehensive Cancer Network 
(NCCN) guidelines recommend the VENCLEXTA 
and azacitidine combination as a Category 1 
Preferred AML treatment regimen for patients 
ineligible for intensive chemotherapy 

NORTH CHICAGO, Ill., OCT 16, 2020 
/PRNewswire/ — AbbVie (NYSE: ABBV) today 
announced that the U.S. Food and Drug 
Administration (FDA) has provided full approval to 
VENCLEXTA® (venetoclax) in combination with 
azacitidine, or decitabine, or low-dose cytarabine 
(LDAC) for the treatment of newly-diagnosed acute 
myeloid leukemia (AML) in adults who are age 75 
years or older, or who have comorbidities that 
preclude the use of intensive induction chemotherapy. 
The approval is supported by data from the Phase 3 
VIALE-A (M15-656) and VIALE-C (M16-043) 
studies and updated data from the Phase 1b M14-
358 and the Phase 1/2 M14-387 studies. The FDA 
previously granted accelerated approval to 
VENCLEXTA for this indication in 2018. 

"AML is a complex and challenging disease with 
generally low survival rates. This approval is 
significant because data from our VIALE-A trial has 
shown that newly-diagnosed patients, who cannot 
undergo intensive chemotherapy, lived longer when 
treated with VENCLEXTA plus azacitidine than those 
treated with azacitidine alone," said Mohamed Zaki, 
M.D., Ph.D., vice president and global head of 
oncology development, AbbVie. "This trial also 
provides physicians more information for managing 
patients – from treatment initiation, to assessing 
response and management post disease remission." 

Positive overall survival (OS) data seen at an 
interim analysis of the VIALE-A trial led to an early 
submission supporting the FDA approval of 
VENCLEXTA in AML. The trial showed patients on the 
active regimen of VENCLEXTA plus azacitidine 
achieved a 34% reduction in the risk of death 

compared to azacitidine in combination with 
placebo (Hazard Ratio [HR]=0.66 [95% CI: 0.52-
0.85], p<0.001). The median OS for patients in the 
VENCLEXTA arm was 14.7 months (95% CI: 11.9, 
18.7) versus 9.6 months in the placebo arm (95% CI: 
7.4, 12.7). Additionally, patients in the VENCLEXTA 
plus azacitidine arm achieved a complete remission 
(CR) rate of 37% (95% CI: 31%, 43%) with a median 
duration of CR of 18.0 months (95% CI: 15.3, -) 
compared with patients in the placebo plus 
azacitidine arm with a CR rate of 18% (95% CI: 
12%, 25%) with a median duration of CR of 13.4 
months (95% CI: 8.7, 17.6). The observed safety 
profile was generally consistent with the known safety 
profile of VENCLEXTA in combination with 
azacitidine. For patients taking VENCLEXTA in 
combination with azacitidine, the most frequent 
serious adverse reactions (ARs; ≥5%) at first use were 
febrile neutropenia (30%), pneumonia (22%), sepsis 
(excluding fungal; 19%) and hemorrhage (6%). 

Data from VIALE-A was presented for the first 
time as a late-breaking abstract at the 25th 
European Hematology Association (EHA) Annual 
Congress in June 2020 and recently published in 
the New England Journal of Medicine. 

"For far too long, people with AML had very 
few treatment options, aside from very intense 
chemotherapy. Today's news continues the 
progress of bringing more treatment options to 
patients with this devastating disease," said Lee 
Greenberger, Ph.D., chief scientific officer of The 
Leukemia & Lymphoma Society. 

Data from the VIALE-C trial was presented at both 
the 2020 American Society of Clinical Oncology 
(ASCO) Annual Meeting and the EHA Annual 
Congress and previously published in Blood. The 
median OS for VENCLEXTA in combination with 
LDAC was 7.2 months (95% CI: 5.6, 10.1) and 4.1 
months for LDAC in combination with placebo (95% 
CI: 3.1, 8.8). The HR for the primary endpoint of OS 
was 0.75 (95% CI: 0.52-1.07; p=0.114). The trial 
did not meet its primary endpoint of statistically 
significant improvement of OS for patients with AML 
who are ineligible for intensive chemotherapy at the 
time of the planned analysis. Efficacy was based on 
the rate of CR and duration of CR with supportive 
evidence of rate of CR + complete remission with 
partial hematologic recovery (CR+CRh), duration of 
CR+CRh, and the rate of conversion from transfusion 
dependence to transfusion independence. In the 
VENCLEXTA arm, the most frequent serious ARs were 
(≥10%) pneumonia (17%), febrile neutropenia 
(16%) and sepsis (excluding fungal; 12%). 

AML is an aggressive and difficult-to-treat 
blood cancer with a low survival rate. Despite recent 
advances in available therapies, the five-year 
survival rate for patients diagnosed with AML 
remains approximately 29%. AML typically 

worsens quickly, and due to age or comorbidities, 
not all patients are eligible to receive intensive 
chemotherapy.  

The FDA reviewed the clinical data under the 
FDA's Real-Time Oncology Review (RTOR) pilot 
program and Project Orbis initiative, which led to 
approval in the U.S. in October 2020. Project 
Orbis provides a framework for concurrent 
submission and review of oncology drugs among 
international partners. The U.S. FDA, the Australian 
Therapeutic Goods Administration, Swissmedic, 
Health Canada and ANVISA (Agência Nacional 
de Vigilância Sanitária) collaborated on this 
review based on the marketing applications 
submitted in their respective countries. 

Venetoclax is being developed by AbbVie and 
Roche. It is jointly commercialized by AbbVie and 
Genentech, a member of the Roche Group, in the 
U.S. and by AbbVie outside of the U.S. 

ABOUT THE VIALEA AND VIALEC 
CLINICAL TRIALS VIALEA (M15656) 
PHASE 3 TRIAL1,7  

A total of 431 patients were randomized in the 
double-blind, placebo-controlled, multicenter, 
Phase 3 VIALE-A trial, which evaluated the efficacy 
and safety of VENCLEXTA in combination with 
azacitidine (n=286) in patients with AML who are 
ineligible for standard induction therapy versus 
azacitidine in combination with placebo (n=145). 
The primary endpoint was OS. 

The VENCLEXTA plus azacitidine combination 
showed a median OS of 14.7 months (95% CI: 
11.9, 18.7) versus 9.6 months (95% CI: 7.4, 12.7) 
with azacitidine in combination with placebo. The 
study also met its secondary endpoints, with the 
VENCLEXTA combination arm resulting in a CR rate 
of 37% (95% CI: 31, 43) and a CR+CRh rate of 
65% (95% CI: 59, 70) compared to a CR rate of 
18% (95% CI: 12, 25) and a CR+CRh rate of 23% 
(95% CI: 16, 30) in the placebo arm. The median 
time to first response of CR or CRh was 1.0 months 
(range: 0.6 to 14.3 months) with VENCLEXTA in 
combination with azacitidine. The median duration 
of treatment was 7.6 months (range: <0.1 to 30.7 
months) in the VENCLEXTA arm. 

The most frequent ARs (≥30% with a difference 
between arms of ≥5%) for patients taking 
VENCLEXTA in combination with azacitidine were 
mostly hematologic and gastrointestinal in nature 
and consisted of, nausea (44%), diarrhea (43%), 
febrile neutropenia (42%), musculoskeletal pain 
(36%), fatigue (31%), and vomiting (30%). Serious 
adverse reactions were reported in 83% of patients 
in the VENCLEXTA arm, with the most frequent 
serious ARs (≥5%) being febrile neutropenia 
(30%), pneumonia (22%), sepsis (excluding 
fungal; 19%) and hemorrhage (6%). 
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VIALEC (M16043) PHASE 3 TRIAL  
A total of 211 patients were enrolled and 

treated in the randomized, double-blind, placebo-
controlled, multicenter, Phase 3 VIALE-C trial, which 
evaluated the efficacy and safety of VENCLEXTA in 
combination with LDAC (n=143) versus placebo 
with LDAC (n=68). The primary endpoint was OS. 

VENCLEXTA in combination with LDAC did not 
significantly improve OS versus placebo in 
combination with LDAC. The HR for OS was 0.75 
(95% CI: 0.52, 1.07); p-value 0.114. The median 
OS for VENCLEXTA in combination with LDAC arm 
was 7.2 months (95% CI: 5.6, 10.1) and for 
PBO+LDAC arm was 4.1 months (95% CI: 3.1, 8.8). 

Efficacy was based on the rate of CR and 
duration of CR with supportive evidence of rate of 
CR+CRh, duration of CR+CRh, and the rate of 
conversion from transfusion dependence to 
transfusion independence. The CR rate in the 
VENCLEXTA in combination with LDAC arm was 
27% (95% CI: 20%, 35%) with a median duration of 
CR of 11.1 months (95% CI: 6.1, -), and the CR rate 
in the placebo arm was 7.4% (95% CI: 2.4%, 16%) 
with a median duration of CR of 8.3 months (95% CI: 
3.1, -). The CR+CRh rate in the VENCLEXTA in 
combination with LDAC arm was 47% (95% CI: 
39%, 55%) and in the placebo arm was 15% (95% 
CI: 7.3%, 25%) with a median duration of CR+CRh of 
11.1 months with VENCLEXTA in combination with 
LDAC and 6.2 months with LDAC in combination with 
placebo. The median time to first response of CR or 
CRh was 1.0 month (range: 0.7 to 5.8 months) with 
VENCLEXTA in combination with LDAC. 

The most frequent AR (≥30% with a difference 
between arms of ≥5%) for patients taking 
VENCLEXTA in combination with LDAC was nausea 
(42%). Serious ARs were reported in 65% of patients 
in the VENCLEXTA arm, with the most frequent 
(≥10%) being pneumonia (17%), febrile neutropenia 
(16%), and sepsis (excluding fungal; 12%). 

ABOUT VENCLEXTA® (venetoclax)  
VENCLEXTA® (venetoclax) is a first-in-class 

medicine that selectively binds and inhibits the B-cell 
lymphoma-2 (BCL-2) protein. In some blood cancers, 
BCL-2 prevents cancer cells from undergoing their 
natural death or self-destruction process, called 
apoptosis. VENCLEXTA targets the BCL-2 protein 
and works to help restore the process of apoptosis. 

VENCLEXTA is being developed by AbbVie 
and Roche. It is jointly commercialized by AbbVie 
and Genentech, a member of the Roche Group, in 
the U.S. and by AbbVie outside of the U.S. 
Together, the companies are committed to BCL-2 
research and to studying venetoclax in clinical 
trials across several blood and other cancers. 
VENCLEXTA is approved in more than 50 
countries, including the U.S. 

ABOUT ABBVIE IN ONCOLOGY 
At AbbVie, we are committed to transforming 

standards of care for multiple blood cancers while 
advancing a dynamic pipeline of investigational 
therapies across a range of cancer types. Our 
dedicated and experienced team joins forces with 
innovative partners to accelerate the delivery of 
potentially breakthrough medicines. We are 
evaluating more than 20 investigational medicines 
in over 300 clinical trials across some of the 
world's most widespread and debilitating cancers. 
As we work to have a remarkable impact on 
people's lives, we are committed to exploring 
solutions to help patients obtain access to our 
cancer medicines. For more information, please 
visit http://www.abbvie.com/oncology. 

 

JAZZ PHARMACEUTICALS 
LAUNCHES INITIATIVE TO 
HELP EDUCATE PEOPLE 
LIVING WITH RARE FORM  
OF LEUKEMIA 
Program aims to empower patients and 
their loved ones living with secondary 
acute myeloid leukemia or myelodys-
plastic syndromes through powerful tools 
and real stories 
DUBLIN, SEPTEMBER 17, 2020 — Jazz 
Pharmaceuticals plc (Nasdaq: JAZZ) today 
announced the launch of Find the Right Fit 
(FindTheRightFit-sAML.com), a U.S. patient 
education program developed in consultation with 
the Myelodysplastic Syndromes (MDS) Foundation, 
Inc. and the Cancer Support Community focused 
on empowering people affected by secondary 
acute myeloid leukemia (sAML) and MDS. 
Within the hematology oncology community, 
certain patient groups face especially difficult 
odds. In particular, patients newly diagnosed with 
sAML and related blood disorders have few 
resources focused on disease education and 
managing daily life that are dedicated to this 
community. As a subtype of AML, which has the 
lowest survival rate of all leukemias, sAML has a 
particularly poor prognosis. 
“During Blood Cancer Awareness Month, we 
reflect on the unwavering strength of patients, 
caregivers, families and healthcare providers 
battling or impacted by blood cancer,” said Kim 
Sablich, executive vice president and general 
manager of North America at Jazz Pharma-
ceuticals. “Find the Right Fit was created with the 
understanding that an sAML diagnosis can be 
overwhelming, but that education can help inform 

optimal treatment plans that work best for each 
individual patient.” 
Find the Right Fit—Nagivating sAML offers patients 
and their caregivers a powerful collection of tools, 
including articles, videos, and patient stories, 
intended to educate on the science behind sAML, 
provide information on which subtypes patients 
should be tested for, and offer resources regarding 
treatment options and coping strategies. The 
program also shares the stories of patients, which 
are featured to help those impacted by sAML relate 
to the various experiences and perspectives that 
exist within the community. 
“In addition to the support available through the 
Cancer Support Community and the Myelodysplastic 
Syndrome Foundation, Inc., we are pleased that Find 
the Right Fit adds resources and information to help 
inform and inspire people during this critical point in 
time,” said Linda Bohannon, MSM, BSN, RN, 
president of the Cancer Support Community. 
Making up approximately 30 percent of AML cases, 
sAML can spread quickly and requires a specialized 
treatment approach, which is why it is important that 
patients know what to discuss with their doctors in 
order to pursue the route best suited for their unique 
needs. By listening to advocacy groups, patients and 
their care teams, Jazz hopes to continue evolving the 
Find the Right Fit program to better serve those living 
with an sAML or MDS diagnosis. 

“With 16 years of experience at the MDS 
Foundation, I understand how overwhelming a 
cancer diagnosis can be for a family,” said Tracey 
Iraca, executive director of the MDS Foundation, 
Inc. “The foundation is proud to partner with Jazz 
on the launch of Find the Right Fit – Navigating 
sAML, to help provide patients with vital 
information to navigate a rare disease diagnosis.” 

ABOUT JAZZ PHARMACEUTICALS 
Jazz Pharmaceuticals plc (Nasdaq: JAZZ) is a 
global biopharmaceutical company dedicated to 
developing and commercializing life-changing 
medicines that transform the lives of patients 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 and 
movement disorders, and in oncology, including 
hematologic malignancies and solid tumors. We 
actively explore new options for patients including 
novel compounds, small molecule 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 www.jazzpharmaceuticals.com and 
follow @JazzPharma on Twitter.
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Educate on the science  
behind MDS and sAML

Offer information regarding 
treatment options and 
coping strategies

Connect patients and 
their loved ones with the 
appropriate resources to 
manage an MDS or sAML 
diagnosis with confidence

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

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? 

About AML

Visit FindTheRightFit-sAML.com to learn how MDS can progress to sAML.

Visit FindTheRightFit-sAML.com.

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. 

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.

Find the Right Fit is a program from Jazz Pharmaceuticals, 
developed with consultation from the Myelodysplastic Syndromes 
Foundation, Inc. and the Cancer Support Community.  

About MDS

MDS, a form 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. 4
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AML is an aggressive (fast-growing) disease in 
which too many myeloblasts (immature white 
blood cells) are found in the bone marrow and 
blood.1,2  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.3

Visit FindTheRightFit-sAML.com to learn more about sAML subtypes and treatment options.
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Nicole Luscombe 

Lynn Luxich 

Bob Lynch 

Myrna Lyons 

Susheela Madhu 

David Madsen 

Marianna and Alan Magee 

Wendy Mahnoke 

Suzanne Mahoney 

Mark Maimone 

Pete Majer 

Dennis Malatek 

Joanne Malloy 

Joe Maloney 

Claire Michelstetter  
& Bob Mandel 

Joyce Mangels 

Daniel Mansell 

Lauri Mantooth 

Shelley March 

Carolyn Marchand 

Alfred and Margery Margolis 

Ann Margolis 

Paula R. Markowitz 

Lee M. Markowitz 

Sheldon Markowitz 

Wayne Marks 

Bobbie and Wayne Marr 

Lewis and Leatrice Marshak 

Joanne Martineau 

Maryanne C. Mascolo 

Fred Mason 

Alex Massey 

Kate Masur 

Thomas Matkins 

Amanda Maynard 

Judy McArdell 

Thomas & Michele McArthur 

Michael McCalley 

Amanda McCann 

Jodi McClaine 

James McCloskey 

James R. McCloud 

Anna (Nellie) McCollum 

Renee McCutcheon 

Cha McDaniel 

Dan and Donna McDaniel 

Brian McGibbon 

Carolyn and Mike McGillick 

Kathy Newman and Alicia 
McGlashin 

Colleen McGrath 

Eileen McGrath 

Mark McGuire 

Charles & Paulette McKenzie 

Elizabeth Pond-McPherson 

Teresa McPherson 

Bill Meier 

Leticia Melendez 

Sally Mendoza 

Richard and Kristie Mentch 

John Messer 

James Meyers 

MIke & Suzanne Milacnik 

Andrew Miller 

Bruce Miller 

DeAnn Miller 

D. Miller 

Konnie Miller 

William B. Mixon 

Diane Mizel 

Larraine Mohr 

John Moisan 

Cathy Mongeau 

Kenneth & Roxy Sovell Moon 

Brian Moore 

Angela Moorjani 

Jaclyn Morales 

Laura Morea 

Tom and Jan Morrier 

Joan Morris 

Steve Morrison 

Dawn Morton 

Ted and Jane Moser 

Joe Mothershead 

Sondra Mubarak 

Dan Muchin 

Christine Muhlbach 

Angela Muise 

Jonathan Muise 

Laura Mullen 

Jonathan Murphy 

Tommy Murphy 

Dotty Murray 

Julie Nagamoto 

Debra and Mark Narron 

Dale and Karen Nash 

Diane and Rick Nathan 

Shyamala Navada 

Liz Neary 

Caroline Nebhan 

KR Newcombe Nelson 

Kelsey Newberry 

Katie Nicholson 

Stephen Niemczyk 

Julia Niemeyer 

Janet Nirenberg 

Aline Noel 

Delaney Nold 

Dianne Norden 

Richard Noren 

Bob & Margaret Norris 

Jacque Salter-Norris 

Giselle North 

Amanda Northrup 

Dana Nosich 

Stephen Nosich 

Mitzi Nuzum 

Jamie O’Brien 

Stephen Ochs 

James O’Connell 

Arcelia O’Connor 

Rosalie Odchimar-Reissig 

James J. O’Donnell, III 

Linda Ogden 

Dennis & Jutta O’Keefe 

Steven & Becky Olinek 

Janet Olson 

Heather O’Neal 

Melinda Optie 

Michael Optie 

Nnamdi Oputa 

Dan Ordner 

Tina Orr 

Angela and Bob Ortenzio 

Gino Padula 

Marilyn Painter 

Perry Palan 

Cynthia Palermo 

Jacqueline Veivia-Panter 

Jennifer Parker 

Carol Socks-Parker 

Joann Suna & Wendy Parker 

John and Lorraine Pasciuto 

Lorraine Pasquali 

Susan Pechar 

Cindy Howell Pedrioli 

Thomas Pegg 

Deborah J. Peirce 

Grant Peirce 

Nancy Pelton 

Michelle Peterson 

Amy Petrica 

Kimm Phillips 

Linsey Phillips 

Loretta & Alan Phillips 

Edward & Nancy Pimentel 

Don Pine 

Amy Pittel 

Walter & Joanne Plajstek 

Barbara Plotner 

Trey Plowden 

Gail & Marvin Poll 

Margaret Pond 

Darren Port 

Gabrielle Port 

Laura Porterfield 

Lori Pottker 

Chris Powell 

H. Prabhakar 

Carol Prestiano 

Cheryl Koalska & Kenneth Price 

Allan Prigal 

S. Edward & Elizabeth Proko 

Jeremy Protas 

Linda Quigley 

Norman & Eilene Raiden 

Richard & Michelle Rancourt 

Mark Raphael 

Laura Ray 

Toby Recht 

Karen Reilly 

Reuben Reiner 

Frederick Reissig 

Robin Rhyne 

Sharon Ricco 

Richard & Kathy Ridenour 

Jean A. Ridgeway 

Shirley A. Rightmeyer 



Ashley Riley 

Joyce Riley 

Michele Riley 

Susan and Tom Risse 

Therese J. Riviezzo 

Kathy Roach 

Kathy Robbins 

Jennifer Robitaille 

Angela Rocca 

Renee Rochette 

Maria Rodgers 

Deb Roe 

Carol Roehr 

Stacey Rohan 

John Romankiewicz 

Arnie Rome 

Wende Romo 

Elyse and Rick Rosenberg 

Barbara Rosenstein 

Marc Roth 

Linda Rothstein 

Stuart and Fran Rothstein 

Stephen Rouleau 

Bianca Ruggiero 

Alison Rusignuolo 

Charles and Janet Russell 

Natalie Russell 

Donna Rust 

Deborah Rutigliano 

Jane Saarela 

Megan Heanue-Sachdev 

Sheldon & Donna Saidman 

Carol Salmers 

Menna Samaha 

Helen Sanchez 

Anthony Sansonetti 

Gordon Saperia 

Bob & Mary Ann Savard 

Michael R. Savona, MD 

Bryan Scanlon 

John Scannell 

Marlene C. Scatena 

Ron Schachtel 

Loriann Schenking 

June Schiller 

Cathy Schiro 

Jerry Schliemann 

Robin & Jack Schnapper 
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Marlene Scholsohn 

Linda Schramm 

Robert & Marilyn Schultz 

Donna Schulz 

Ron Schurman 

Gloria Schwartz 

Cornelia Scruggd 

Michele Scully 

Brenda Seaton 

Friends at Point Sebago 

Lindsey Seeskin 

Margie Segel 

Heidi Senick 

Marilyn Sensendorf 

Richard & Maria Serafin 

Michelle Severance 

Ronald & Deborah Sevigny 

Darshanie Sewah 

Patricia Seyller 

Janet Shabman 

Lorene Shaffer 

Julie Shappy 

Aditi Shastri 

Linda Shaw 

Herman & Elizabeth Shealy 

Chris Sheehan 

Katie Sheehan 

Margaret Sheehan 

Michael Sheehan 

Peggy Sheffield 

Maureen Shields 

David and Deborah Shifrin 

Julia Shiplett 

Heidi Shreck 

Doris Sickles 

Alex Silverman 

Gary Silverman 

Jeffrey Silverman 

Lewis R. Silverman, MD 

Amy Silverman 

Bridget Singleton 

Deborah Slade 

Claire-Elizabeth Sloan 

Kim Slota 

Annie Small 

Linda Smith 

Gertrud Smith 

Phyllis & Gregroy Smith 

Mark Smuckler 

Fran Franklin & Burt Snider 

Mark Snyder 

Adriana Solmson 

John and Gail Sopron 

Cathy Ellicott-Sornatale 

Gerald Sovell 

Nick Sovell 

Randy & Ruth Sovell 

Michelle Spaccapaniccia 

Pam Sparkman 

Cathi Spear 

David M. Spears 

Mary Spurrell 

Susan Stafford 

Sheryl Stansell 

Carl Starke 

Pamela Stefanczak 

Allan J. Carneol  
& Louis M. Stein 

Jill and Paul Stein 

Joni Stephens 

Marcie Stern 

Michelle Stern 

Joseph Stern 

Todd Sternberg 

Zara Steva 

Monika Stevens 

Merle Stewart 

Debra Stewart 

Beverly Stierna 

Emily Stine 

Katie Stinson & Family 

Jan & Bernie Stittleburg 

Michael & Christy Stock 

Allison Stollak 

Laura Stone 

Victoria Stornello 

The Stottler Family 

Michael Strickland 

Kate & Mark Stroble 

Wes and Jane Strotman 

Jena Suarez 

Bobby and Dolly Sucher 

Sarah Sugar 

Christine Sulkowski 

Lisa Sullivan 

Thomas & Susan Sullivan 

Jodie Surprenant 

Kathy Ferrell-Swann 

Sarah Swanson 

Frank Szantai 

Kenneth Szymanski 

Sheila Taitelman 

Ross Talbot 

Crystal Tandon 

Kathleen Tasch 

Jerome Taxy 

Ben Taylor 

Kenneth Taylor 

Richard P. Taylor 

Cynthia Tello 

Bruce Terzes 

Edward Thomas 

Angela & Vernell Thomas 

Deborah Thomson 

Sally Tibbitts 

Nathan & Jeanette Tieman 

DeeAnna Tinal 

Lauren Tobe 

Susan Tokuhama 

Jennifer Tolbert 

Joy Tolbert 

Denis Tontodonato 

Donald P. Toole 

Gary and Pat Trojak 

Mary Trottman 

Gary Truxton 

Patrick Tsai 

April Tse 

Kathy Tynan 

Katie Tynan 

Kelsey Tynan 

Kevin Tynan 

Melanie Tyrrell 

Randy Tyrrell 

Erin Uber 

Anna Ullrich 

Ernest Underwood 

Richa Upadhyay 

Keke Uzokwe 

Janine Vallee 

Carol Van Buskirk 

Anne VanBuskirk 

Paul Vanderpool 

Juliann Varga 

Kayla Varga 

Gilberto & Nancy Velez 

Joan Miller & Ron Vincent 

Marcie Vinson 

Lavon Wagner 

Sophia Waible 

Regina Walker 

William Walker 

Marlene Walkes 

Judith E. Wallace 

Judith M. Walsh 

Kellie Walsh 

Susan Walsh 

Jan Walstrom 

Roger Walter 

Janet Warfield 

Kathy Warren 

Virginia Watson 

Stuart & Debra Wayne 

Larry Weathers 

Robert Weber 

Penny Weiler 

Rochelle Ostroff-Weinberg 

Ira & Karen Weiss 

Rabbi Stephen & Naomi Weiss 

Corey Welke 

Carrie Wernick 

Carolyn West 

Debbie Westerman 

Birgit Whale 

Kristie Wheeler 

Beth Whipple 

Paul White 

Shelley White-Picott 

Veramae Whitlow 

Gary Whitmyre 

Ashley Whittaker 

Andrew Whitten 

Martina Wiedmayer 

Barbara Wilkie 

Cathi Wilkie 

Anna Larson Williams 

Greg Williams 

Kristine Williams 

Richard Williams 

Scott Williams 

Jean Wilson 

Page L. Wingfield 
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William Witt 

Chuck & Cyndi Wolff 

Vicki Womack 

Christine Wong 

Randall Wong 

Frank D. Wood 

Mary Linda Wood 

Brian Woods 

Eileen A. Woods 

Gregory Woods 

Tim Woods 

Leslie & Jerry Wortzman 

Kristen Wright 

Nancy & Jess Wriglesworth & Family 

Karen Painter-Wyffels 

Bruce and Ellen Wynn 

Michael & Katherine Wyzykowski 

Doug and Anna Marie Yates 

Lauren Yayesaki 

Elizabeth Yi 

Elizabeth Youth 

AnnMarie Zaccaro 

Nathalie Zayek 

Dave Zendzian 

Timothy and Sue Zich 

Marissa Zoladz 

William & Rosemary Zumbiel 

Michael Zwack 

ACME Give Back Where It Counts Program 

AmazonSmile Foundation 

Class of ‘61 Carolyn Jernigan 

Community Care Physicians, P.C. 

Conrail 

Dakota Distributing 

Dimond/Larose 

Facebook 

Fraternal Order of Eagles 

GBMC PACU 

Italian American Ladies Club of Walpole 

Jernigan-Warren Funeral Home Inc. 

Lakewood Catholic Academy 

Lynnhaven Bridge Club Hartung 

Mutual of Enumclaw Insurance Co. 

New Castle United Methodist Church 

NorthShore Patient Experience Department  
and the Patient and Family Advisor Council Members 

Parkway Baptist Church 

Parrish-Walker-Hilton Family 

PayPal Giving Fund 

Rare Patient Voice 

Sanders Family Charitable Fund 

Sandler Law Group and Asurity Mortgage Group 

The Center – Mary Anne Giacona 

life’s ingredients

The Henry and Marilyn Taub Foundation 

The New Friends Club of Frederick 

United States Air Force Academy Class of 1961 

Wake Technical Community College 

Wamberg Genomic Advisors  

West Branch Society of Friends 

WW Edina Saturday 7:30 AM Workshop 

Yvonne Kreutz – Swiss Club of Central Indiana 

THANK YOU TO OUR INDUSTRY PARTNERS FOR THEIR SUPPORT

ROBERT JAY WEINBERG MEMORIAL

DONATIONS HAVE BEEN MADE BY: 

Rochelle Ostroff-Weinberg 
Wynnewood, PA



THE MDS FOUNDATION’S WORK HELPS KEEP MEMORIES ALIVE

MEMORIAL FUNDS

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).

MEMORIAL DONATIONS HAVE BEEN RECEIVED IN THE NAME OF: 

Sheila Aaronson • Richard “Dick” Wayne Anderson • Ron Auret • Paul J. Baechler • Joan R. Barber • Jim Barker • Kenneth Lee 
Bledsoe • Rachel Boisvert • Paul Brantley • Kathy Burch • Richard Thomas Burgess • Daniel J. Burke • John S. Burke • Michael 
Byers • Bano and Bob Carlos • John P. Carroll • John Centurino • Richard Christadoro • Darrell Christensen • Pamela A. 
Ciancio • LaVonne Connor • Paula Jeanne Cooney • Raúl Couret, Sr. • R. Lynn Reed Demori • Rita Elaine Derrick • Thomas 
James Devers • Dennis D. Dillon • Suzanne B. Dorf • Linda Dougherty • Dan Duryea • Kathleen Dyson • Joyce Collier Earl • 
Franklin “Frank” Thurman Edwards • Victoria “Vicki” Emala • Jeanne Fiore • Bill Fisher • Cynthia “Cyndi” Lee Fisher • Richard S. 
Fitol • Joan Clarke Frejd • Donna Marie Gain • Glen Gordon • Robert J. Gourdeau • Joan Greenberg • George O. Hansen 
• Defford Dale Hardee, Sr. • Betsy Hartley • Hazel D. Henderson • John Denison Hewitt • John Alan Hoak • Robert Hoffman 
• Rick V. Hoover • Mary Alice Hudzik • Ken Hunt • Hugh B. James • Janice Loa Nelson Jarvis • Anthony G. Jett • Charles 
Edward Jordan • Bill Keffer • Earl Michael “Mike” Kennedy • Daniel Kenward • Christopher Masaaki Kimber • Michael G. 
Kizner • Stephen M. Knopick • Cecilia LaBella • Clare Vincent Lehman • Roy Lynn Leverett • Linda Lingerfelt • Rebecca Long 
• Tonny Lucas • Renee Magid • Wayne Magnan • William “Bill” Joseph Majer • Charles Malin • Elefterios Mantas • Jeffrey 
M. Markley • Rose Markowitz • Dr. Barry Marshall • Arlie Leon McCoy • James Andrew McDonald • Mary Melton • Deborah 
Y. Messer • Robert “Bob” Michalec • Luther McHan Morrison • John Chris Moser • Natalie Lee Muchin • Frank Muhlbach • 
Terry Murray • Jack Naughton • Donna Ness • Patricia Mary Davies Newcombe • Arlene O’Donnell • Robert J. O’Leary • 
Daniel C. Olmizzi • Gail Optie • Wayne Orner • Jane O’Shaughnessy • Harlyn Paradis • Barbara G. Park • George Joseph 
Paterni • Ann Pegg • David Alan Pituch • Forrest Allen Prather • Angie Price • Richard Alan Pulig • Carl Rigel • Larry Roberts 
• Jerry Roberts • Kenneth Jerome Rosenfield • Daniel Rudman • Donald William Rupert • Frank R. Rusignuolo • Sanford Elliot 
Saidman • Bonnie Salter • Queenie Victoria Sanders • Donald E. Sanders • Eileen J. Schutz • Irving Seidman • John H. Shaffer 
• William Paul Shulevitz • June Moore Smith • Robert E. Snyder • Mary Ruth Stacy • William “Bill” Stewart • Frank “Wally” 
Stine • William W. Stock • Werner Oscar Stolz • Ronnie Sumner • Martha Elizabrth Sammons Swartzbaugh • Henry Taub • 
Frank Thomas • Frank and Louis Thomas • Karen Thompson • Dennis Alvin Totty • Virginia Vnenchak • Joyce Voorhees • Vickie 
Wally • Timothy Walsh • William Walter • David Lee Waltersdorf • Christel Welton • Gus Wiebenga, Jr. • Dillon Claude 
Williams • Robert “Bob” Arthur Williams II • Robert J. Wolfe • Phyllis Josephine Wright • Shirley Young • Andrew Zaloga • 
Robert “Bob” J. Zamberlan • Shelley Zitron • Harold Z. Zurek

LIVING ENDOWMENTS

LIVING ENDOWMENT DONATIONS HAVE BEEN MADE IN HONOR OF: 

Mary Pat Kollitz 
Submitted by: Kelsey Zegar 

 
Patricia Herrmann 

Submitted by:  
John Herrmann. Jennifer Underwood 

 
Julia McGuire 

Submitted by: Campbell and Company 

Herb Chasman 
Submitted by: 

Rochelle Zagalsky 
 

Samira Molabecirovic 
Submitted by: 

Sanibel/Captiva Trust Company

Wyn Aubrey-Child 
Submitted by: Donald Child 

 
Dr. Bryan Davis 

Submitted by: Trevor Davis 
 

Brian Garcia 
Submitted by: Ben Steel 

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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MDS Phase 1b Study - Now Enrolling

Contact: Milosz Blyszczek milosz.blyszczek@innoventbio.comContact: Milosz Blyszczek milosz.blyszczek@innoventbio.com

you recently diagnosed with
high risk

* If
eligible *be

have been
MDS you may

you recently diagnosed with
high risk

* If
eligible *be

have been
MDS you may

Please check our study at clinicaltrials.gov
Identfer: NCT04511975

Please check our study at clinicaltrials.gov
Identfer: NCT04511975

SEARCH OPEN STUDIES AT THE MDS FOUNDATION 
Clinical trials are a final and crucial step on the path to developing better treatments for 
patients… and we now have the opportunity to participate in more clinical trials than ever, 
specifically for MDS.  

Historically, 85% of all clinical trials face delays and 30% never get off the ground because of 
lack of volunteers. 

The good news is that you now have the power to propel clinical research towards breakthroughs 
that MDS patients can feel in their everyday lives. 

Learn which studies are currently seeking participants at  
www.mds-foundation.org/clinical-trial-announcements.

ASK ME 

about

CLINICAL
TRIALS

HOW TO FIND OPEN MDS CLINICAL TRIALS

 
SEARCH A NATIONAL REGISTRY OF CLINICAL TRIALS 
Search the NIH registry of MDS clinical trials underway in the United States 
and beyond at www.clinicaltrials.gov.
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At Celgene Patient Support®, we care about 
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 fi nancial assistance 

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

Celgene Patient Support® is a registered trademark of Celgene Corporation.

© 2018 Celgene Corporation 08/18 US-CELG170308

A single source
for access support

Leah
Celgene Patient Support® Specialist

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

Call us at 1-800-931-8691, 
Monday – Thursday, 8 AM – 7 PM ET, 
and Friday, 8 AM – 6 PM ET 
(translation services available)

E-mail us at 
patientsupport@celgene.com

Enroll online at 
www.celgenepatientsupport.com
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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 ClinicalTrialCOMMANDS.com. 

ARE BLOOD TRANSFUSIONS  
HOLDING YOU BACK?

ACE-536-MDS-002_COMMANDS_V1_26FEB2019_US_ENG
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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. 

All trademarks are property of their respective owners. 
©2020 Millennium Pharmaceuticals, Inc., a wholly owned subsidiary of Takeda Pharmaceutical Company Limited.
All rights reserved.  09/20  USO-NON-0121

To learn more, visit www.takedaoncology.com

follow us @TakedaOncology

11439060_PEVO_MDS_Corporate_Ad_M2.indd   1 9/29/20   2:21 PM
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IVOSIDENIB (AG120) 

NEW CLINICAL TRIAL NOW ENROLLING

FOR ADDITIONAL INFORMATION ON THE TRIAL OR FOR SITES:

Please contact Agios Medical Information: 
E-mail: medinfo@agios.com

Phone: 833-228-8474.

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). 

Do You Have MDS with an IDH1 Mutation?
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LOWER-RISK MDS
CLINICAL STUDY NOW ENROLLING

FOR INFORMATION ON ENROLLMENT,
PLEASE EMAIL

MDS3001-INFO@GERON.COM.  

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
conducted at multiple hospitals and institutions globally.

For more information about this clinical study, please visit
www.clinicaltrials.gov (NCT02598661).  

IF YOU NEED BLOOD TRANSFUSIONS DUE TO
ANEMIA (LOW RED BLOOD CELL COUNTS),

THIS TRIAL MAY BENEFIT YOU.
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TWOTHREE
ONE

CALL 1-844-TAIHO-4U (1-844-824-4648)
FAX 1-844-287-2559
VISIT TaihoPatientSupport.com

Learn about our 
newly approved 

hematology product at 
TaihoOncology.com/US/

Helping patients 
obtain access to 

Taiho Oncology 
medicines

© TAIHO ONCOLOGY, INC. 09/2020 All rights reserved. TOI-PM-US-0274
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