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Myelodysplastic Syndrome —
Incidence, Outcomes, Clinical
Picture and Treatment

Myelodysplastic syndrome (MDS)
represents the group of malignant
hematologic disorders with dysplasia of
one or more blood-forming cells in the
bone marrow (Brunning et al., 2008). It is
clinically reflected in one or several
cytopenias and with the tendency of
transformation into acute myeloid
leukemia (AML). According to the
American register SEER, incidence of
MDS is 3.4 cases in 100,000 inhabitants
with the increase of incidence depending
on the age, with the aging median of 76
years during the diagnosis (Ma et al.,
2007). It is expected that every year more
than 10,000 cases of MDS are diagnosed,
which makes it the most frequent
hematologic neoplasm in elderly people.
Prognosis of these patients is serious, i.e.
the possibility that the patient can live up to
three more years is only 35%. The most
frequent cause of death in these patients is
transformation into AML (46.6%),
infections (27%) and bleeding (9.8%)
(Nachtkamp et al., 2016).

Myelodysplastic syndrome
(MDS) represents the
group of malignant

hematologic disorders

with dysplasia of one or

more blood-forming cells

in the bone marrow.

Diagnosis of MDS is established on the
basis of cytological puncture, i.e. the
biopsy of bone marrow by defining the
sub-type according to the World Health
classification (Brunning et al., 2008). The
key medical test is the karyogram due to
the frequency of chromosome anomalies in
MDS, and later on due to risk stratification.
At the time of diagnosis, the patients are
split into groups according to the risk for
leukemic transformation. The oldest and
the most frequent prognostic index is IPSS
(Greenberg et al., 1997). The mentioned
index uses the number of cytopenias,
cytogenetic group and number of bone
marrow blasts. It groups the patients in 4
special categories with regards to survival:
“low” (survival median 5.7 years), “INT-1”
(survival median 3.5 years), “INT-2” (1.2
years) and “high” (survival median 0.4
years). Further importance of this index is
based on the fact that patients are treated
differently according to the risk group.
Recently, the mentioned index is revised in
R-IPSS which uses the following variables:
hemoglobin, number of neutrophils,
number of thrombocytes, 5 cytogenetic
groups, and number of bone marrow blasts
(Greenberg et al., 2012). This index splits
the patients in 5 different groups according
to survival from the “very low” group with

a survival median of 8.8 years, to the “very
high” group with a survival median of only
0.8 years. According to characteristics, this
index is better than IPSS and it is expected
that it will be introduced in standard
clinical practice.

One curative option in these patients is
the allogeneic transplantation of bone
marrow. However, due to their age, the
majority of the patients are not considered
as candidates for this procedure due to the
high mortality rate related to the
transplantation procedure itself (Koenecke
et al., 2015). The patients are treated with
regards to risk stratification. The treatment
option for patients in the “high” and
“INT-2” group is hypomethylating agent
5-azacytidine which showed better survival
(with survival median of 24.5 months)
when compared to the conventional
therapy (with survival median of 15
months) (Fenaux et al., 2009).

On the basis of this study, 5-azacytidine
has been approved by the European
Medicines Agency (EMA). It also
represents the gold standard in treating the
high-risk patients in Croatia.

The low-risk patients are most
frequently treated by compensations of
blood derivatives. Anemia is the most
frequent cytopenia and may be treated
successfully with erythropoietic stimu-
lating agents (ESAs). Decision about the
group of patients who should respond to
ESAs is made after analyzing the IPSS-R,
endogenous erythropoietin levels, and
transfusion independence. If ESA
treatment fails, the available options may
include lenalidomide, hypomethylating
agents, and clinical trials.

Thrombocytopenia has been treated in
experimental  clinical  trials  with
thrombomimetic agents that have shown
good efficacy, but still not approved in
clinical practice due to some safety
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concern. Neutropenia in low-risk MDS is
taken care of by growth factor support,
while the immunosuppressive treatments
are indicated mainly for pancytopenic,
hypoplastic lower-risk MDS. The only
currative option is stem cell transplant, and
should be chosen for fit and younger MDS
patients after detailed evaluation of possible
risks and benefits (Santini, 2016).

(Epi)genetic pathogenesis
of MDS

Two studies have tried to define
molecular pathogenesis of MDS. The first
study included 738 patients with MDS,
sequencing 111 genes from peripheral
blood or bone marrow (Papaemmanuil et
al., 2013). 74% of patients have had at least
one oncogenic mutation, 43% of patients
have had two or more, while 10% of
patients have had more than three
oncogenic mutations. The frequency of
certain mutations depended on the time
function. SFRB1 mutation was an early
event which preceded the occurrence of
TET2 mutation (the most
mutation at MDS) with consequential

frequent

occurrence of other specific mutations.
This scientific discovery has led to
hypothesis that clonal or consequential
sub-clonal mutations influence the
outcomes of MDS in the same manner. The
second hypothesis was that the number of
gained mutations itself during the disease
influences the outcome. The patients with a
larger number of gained “driver” mutations
have had worse outcomes in the light of
total survival or survival without leukemia
transformation.

On the basis of this study, we may
conclude that MDS by its very nature is a
time function of the clonal or sub-clonal
mutations, which reflects its dynamic
pathogenic flow. The other study
determined through the molecular
proliferation of the frequency of 111 genes
in 941 patients with MDS (Haferlach et al.,

2014). After multi-variant analysis, 14

On the basis of this study
we may conclude that
MDS by its very nature

is a time function of

the clonal or sub-clonal
mutations, which

reflects its dynamic

pathogenic flow.

genes are included in the model which
could have anticipated the outcomes
independently from the existing scores
with genes, which vary from modification
of chromatin to histonic modification.
To conclude, the mutations of genes
which take part in oncogenesis of MDS
may be split into the following groups:
RNA modification, DNA methylation,
transcription, modification of chromatin,
kinases, Cohesin route, RAS route and
DNA recovery.

However, with regards to the partly
disappointing scope of human genome, the
focus of scientific circles has moved to
epigenome. MDS is a disorder
characterized by aberrant hypomethylation
of CpG islands, which is connected to
mutation of the TET2 gene responsible for
regulation of methylation (Ko et al., 2010).
Furthermore, aberrant mutilation differs
with regards to the type of MDS, i.e. it is
more expressed in high-risk forms (Jiang et
al., 2009). Zhao et al. (2014) have
identified the model of 6 aberrant mutilated
genes linked to a worse outcome of the
patients with MDS. The mentioned data
indicate the rationale of the activity of 5-
azacytidine in MDS. On the other hand,
EZH2, the gene which encodes the histone
methyltransferase, is often mutated in
MDS and is connected to worse outcomes
by implicating the alternated histonic

modification as one of the events in
pathogenesis of MDS (Nikoloski et al.,
2010). To conclude, in addition to genetic
mutations, epigenetic mutations have a
significant role in the appearance of
malignant clone and transformation of
MDS to AML. This makes it, according to
certain authors and in our opinion, the
prototype of epigenetic disorder (Issa et al.,
2013, Milunovi¢ et al., 2016).

MicroRNA:
History and Function

Pivotal study of microRNA (miRNA)
comes from Lee et al. (1993) on the model
of C. elegans. The authors have shown that
lin14 of the gene does not encode protein,
but two small molecules of RNA are made,
of the size 22 and 61 bases. The smaller
molecule links to 3’UTR region of mRNA
lin14 gene and inhibits its translation. This
finding has been welcomed with doubts
from the scientists side, up to the isolation
of miRNA gene let7, which linked to
3’UTR region of 4 different genes to C.
elegans with consequential inhibition and
influence on physiological development of
this model (Reinhart et al., 2000). In
human conditions, miRNA has firstly been
analyzed in chronic lymphocytic leukemia
(Calin et al., 2002). In patients with
mutation 13ql14, decreased levels of
miRNA1S and 16 has been found. These
studies brought miRNA in focus of epi-
genomics with rapid growth of discovering
new miRNA in different diseases; so far,
3,786 miRNA are known with 22,563
targeted genes and 366,181 interactions
(Lu et al., 2008, Chou et al., 2016).

The canonical linkage of miRNA linked
to AGO proteins and Dicer within “RNA
induced silencing” complex (RISC) for
mRNA represents 3’UTR region mRNA
(Ha et al. 2014, Milunovi¢ et al., 2016).
Primary function is the inhibition of
translation in its initiation during the
recognition 5' CAP side of mRNA. RISC
with the help of its numerous proteins also
leads to inhibition of translation so that it
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disables 60S ribosome unit in creating
translation complex and inhibits 80S
complex. The other way of inhibiting
translation through miRNA is deadenylation
with the help of RISC complex. The first
phase is deadenylation, while the second
phase is shortening of poliA tail mRNA.
The stated mRNA is stored as inactive in
cytoplasm, but its dissipation with
intracellular exonucleases is also possible.

Circulating MicroRNA

Classic paradigm microRNA (miRNA)
was that they are linked to a cell, i.e. the
tissue by the occurrence of two pivotal
theses in 2008 (Chim et al., 2008, Lawrie et
al., 2008). In the first thesis of Chim et al.
(2008), miRNA specific for placenta
maternal plasma were found. In the second
thesis it was shown that three miRNA are
specific for diffusion B giant-cell
lymphoma increased in the serum of the
patients as opposed to healthy controls and
their prognostic importance is also shown.
The authors have claimed that the
circulating miRNA could represent new
non-invasive biomarker at diseases. These
studies have posed questions on the origin
and function of the circulating miRNA
(Turchinovich et al., 2012).

In order to avoid degradation from
serum RNA-s, the circulating miRNA in
RISC complex may be exported from the
cell in the form of micro-vesicles,
exosomes and apoptotic bodies (Hunter et
al., 2008, Valadi et al. 2007, Zernecke et
al.,, 2009). Surprisingly, the fourth most
frequent mechanism is independent of
vesicles and is prevalent in circulating
miRNA; it is also linked to AGO2 proteins
(Turchinovich et al., 2011). It should be
mentioned that for majority of these
transports the mechanism of regulation is
not known, while miRNA-AGO2 complex
is most probably the consequence of cell
death, i.e. they are spontaneously released
in circulation. Circulating miRNA has
more functions than inter-cellular
communication, from immune-modulation

to proliferation and “knockout” cancer
suppressor (Pegtel et al., 2010, Mittelbrunn
et al., 2011, Skog et al., 2008, Oshima et
al., 2010). Function of the largest part of
circulating miRNA linked to AGO2 protein
is not known. Certain authors make a
hypothesis that it does mnot have
physiologic function with regards to stable
kinetics and detection throughout a longer
period of time (Kosaka et al., 2010). This
implicates that the majority of circulating
miRNA actually reflects the tissue from
which it was released, which makes it a
potential candidate for
biomarker. We have chosen the circulating
miRNA as a starting point for the proposed
project.

non-invasive

MicroRNA in Oncogenesis

MiRNA in oncogenesis may be split
into two groups: cancer suppressors and
oncogenes (Berindan-Neagoe et al., 2014).
One of most frequently studied miRNA,
miRNA21, in the mouse model leads to
pre-oncologic B cell phenotype which
makes this miRNA to be oncogene (Medina
et al., 2010). On the other side, deletion of
13ql4 locus in chronic lymphocyte
leukemia leads to deletion of LEU2/miR-
15a/16-1 group and B clonal proliferation,
which indicates miRNA may also be a
cancer suppressor (Klein et al., 2010).

In spite of huge progress
in the research of miRNA,

we are at the very

beginning of

understanding its real

role in oncogenesis.

It should be stressed here that miRNA
takes part in almost all characteristics of
the malignancy from replicative potential
to angiogenesis (Berindan-Neagoe et al.,

2014). For example, as a reaction to
hypoxia, the induction of transcription of
the range of miRNA occurs, with
consequential activation of angiogenesis
(Kulshreshtha et al., 2008). In proliferation,
miRNA 29 and 30 directly inhibit
oncogene B myb leading to the senescence
of the cell (Martinez et al., 2011). In
invasion and metastatic potential on the
model of lung cancer, miRNA 31 leads to
migration, invasion and proliferation
(Meng et al., 2013). However, several
potential hypotheses on regulation and role
of miRNA in oncogenesis should be
mentioned (Milunovi¢ et al., 2016,
Berindan-Neagoe et al., 2014 ). As opposed
to normal tissues, miRNA is in malignant
tissue suppressed, which is attributed to
gene mutations which encode proteins in
its biogenesis. This leads to loss of its
inhibiting role to targeted genes and to
oncogenes, facilitating thereby the
malignant growth.

In spite of huge progress in the research
of miRNA (number of articles at Medline
database according to MESH abbreviations
“microRNA“ and “cancer” amounts to
15,121 including 2,649 of reviews), we are
at the very beginning of understanding its
real role in oncogenesis.

Micro-RNA in
Myelodysplastic Syndrome

On the contrary to other malignant
hematologic diseases, the research of
miRNA in MDS is in its early phase.

Expression of miRNA in MDS

One of the pivotal papers in this area
included 25 samples of the bone marrow of
patients with MDS (Pons et al., 2009). 12
enhanced expressed miRNA have been
identified in bone marrow and 6 in
peripheral blood. The majority of these
miRNA belonged to the miRNA-17-92
group, the function of which is implicated
by deregulation of proliferation and
antiapoptotic mechanism, which may
provide explanation for the disordered
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proliferation of hematopoietic cells in
MDS. In the further analysis, 6 miRNA
were expressed and in the samples of
peripheral ~ blood implicating that
peripheral blood may reflect the
compartment of the bone marrow (Pons et
al., 2009), 3 miRNA (miRNA 181a, 222
and 155) were intensively expressed in
MDS of high risk as opposed to their low
expression in MDS of low risk. In other
research, as well as in other neoplasms,
smaller expression of miRNA in MDS
samples has been noticed, but the miRNA-
I/miRNA-133a group was intensively
expressed in all samples (Hussein et al.,
2010). With regards to chromosome
anomalies, only MDS del5q had a different
miRNA profile; however, due to its
specifics and different biology of MDS
del5q, this is not an expected finding and
we will not refer to this disorder any
longer. Dostalova et al. (2011) have
identified 13 intensively expressed miRNA
and 9 decreasingly expressed miRNA. In
the further analysis the patients were split
into RAEB 1 (MDS of low risk), RAEB 2
(MDS of high risk) and AML. Profile of
RAEB 1 was similar to healthy controls;
RAEB 2 was similar to AML. The authors
have separated two miRNA; miRNA 10-a
and 34-a. MiRNA 10-a was linked to
leukemia transformation in RAEB 2 sub-
type, while miRNA34-a was linked to
alteration of hematopoiesis. This is also the
first study which showed pathogenetic
mechanism of miRNA in MDS. Erdogan
et al. (2011) have analyzed 44,519
miRNA probes in low-risk MDS. 5
miRNA  remained significantly in
validation group with constructed
algorithm of even 50 targeted genes which
varied from transcription regulation to
RNA translation, showing that a small
number of miRNA may target multiple
mRNA of targeted genes. Choi et al.
(2015) conducted a research on the
influence of trisomy 8 and 1q, of frequent
chromosome abnormalities in MDS, to the
expression of miRNA. Significant

elevation of miRNA-194-5p and miRNA-
320a has been found in these patients with
possible prognostic implication for miRNA-
194-5p. In Pons et al., 25 patients with MDS
identified the intensified expression of 12
miRNA in bone marrow55. Furthermore, 6
of these miRNA were also expressed in
peripheral blood.

miRNA-mRNA interactions
in MDS

As it is presented, the expression of
miRNA is aberrantly changed in MDS, but
to understand the real pathogenesis
miRNA-mRNA interaction should be
understood. Only several studies assessed
this role in MDS. Inefficient erythropoiesis
is linked to miRNA21 in MDS through
SMAD?7 inhibition, i.e. activation of TGF-
2 route (Bhagat et al., 2013). The other
study tested the relation of miRNA22 and
TET2 genes, frequently mutated in MDS
on the mouse model (Song et al., 2013).
In miRNA22 transgenic mice a low
concentration of 5-hmC was recorded,
implicating a disordered methylation and
aberrant hematopoesa (self-regeneration,
displasion) developing into MDS or AML.
As a targeted gene, TET2 cancer
suppressor gene appeared, implicating that
contrary to previous papers where its
mutation was significant, the inhibition
may be a lot more subtle at epigenetic level
(Papaemmanuil et al., 2013, Haferlach et
al., 2014). Arabanian et al. (2014) has
shown that miRNA-23a is directly linked
to 3'UTR region of CXCLI2 mRNA,
leading to inhibition of the activation of
TGFB1 and proliferation of
hematopoietic cells on the model of the cell
cultures and human cells.

route

Prognostic Meaning of miRNA
in MDS

So far in this bibliographical review, we
have shown that miRNA and its role are
disturbed in MDS; however, due to the
small number of studies, the exact function
of miRNA remains relatively unknown in

In this bibliographical
review, we have shown
that miRNA and its role
are disturbed in MDS,
However, due to the
small number of studies
the exact function of
miRNA remains

relatively unknown in

its pathogenesis.

its pathogenesis. Furthermore, a question
arises whether miRNA has any kind of
clinical meaning in this context. Sokol et al.
(2011) have managed in the sample of 44
MDS patients to find the miRNA profile,
which included 10 different miRNA. This
profile could have split the patients per
IPSS scoring system to high-risk and low-
risk patients. MicroRNA181B was more
expressed in high-risk group; but the study
was particularly interesting because its
intensified expression in the low-risk group
was linked to the worse survival (3.5
versus 9.3 years). Sokol et al suggested that
analysis of the microRNA expression
profile offers diagnostic utility, and
provides pathogenetic and prognostic
discrimination in MDS.

The previously described study by Song
et al. (2013) on interaction of TET2 cancer
suppressor and miRNA22 also included the
group of 107 patients. MiRNA22 showed a
strong correlation with decrease of
expression of TET2 which indirectly had
an influence on the total survival. The first
study, which used the circulating miRNA
(let 7a and miRNA 16) in the plasm of 50
MDS patients found the bi-modal
distribution of expression of these
biomarkers (Zuo et al., 2011). In the further
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analysis, the authors have split the patients
into two groups with regards to the level of
expression. High levels of these biomarkers
were linked to the worse outcome in the
light of total survival and survival without
leukemia transformation, while let 7a in
multi-variant analysis was an independent
factor. The largest study in this area used
800 probes of human circulating miRNA
on 72 patients with MDS with normal
karyogram (Zuo et al., 2015). The profile
of 7 miRNA has been found (let 7a,
miRNA 144, 16, 25, 451, 651 and 655)
which could have split the patients with
regards to the outcome into two groups
with the risk to death totaling 6.54%.
Furthermore, this profile could have
anticipated the outcome with higher
precision (75%) of the IPSS scoring system
itself (50%). According to this biblio-
graphical overview, we have found only
one study which used miRNA as a
prognostic factor for treatment with
hypomethylating agents 5-azacytidine and
decitabine. The study included 58 patients
with primary outcome of the total response
(Kim et al., 2014). The patients were
stratified according to the expression of
circulating miRNA21 into two groups. The
group with high expression had a
significantly lower rate of responses (41.2%)
in comparison to the group with low
expression (73.2%) with sensitivity of
83.3% and specificity of 45.8% for the
stated biomarker. There is no significant
difference in total survival, but the time

The field of microRNA
research seems to be
very complex, but may
also open new horizons
in pathophysiology,

diagnostic and therapeutic

options in MDS.

without leukemia transformation was
significantly longer in the group with low
expression of miRNA 21 (44.5 versus 14
months).

The field of microRNA research seems
to be very complex, but may also open new
horizons in pathophysiology, diagnostic
and therapeutic options in MDS.
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MEETING HIGHLIGHTS AND ANNOUNCEMENTS

On behalf of the MDS Foundation and our Board of Directors, THANK YOU for joining our Breakfast
Satellite Symposium!

Another great MDSF Symposium #ASH16!

We just can't stop reliving our amazing symposium turn out at the American Society of
Hematology's 58th Annual Meeting! Crowd of 800+ hematologists participated in our sponsored
satellite symposium.

It’s so great to see such a full house when there is so
much progress to be made in the field of MDS A special THANK YOU to our Board of Directors for their continued support and excellent
research! efforts in MDS!

PRESENTATIONS AVAILABLE

MDS Foundation Website: http://www.mds-foundation.org/ash-breakfast-2016/




INTERNATIONAL WORKING GROUPS

Latest News Regarding
the Molecular Mutation
Project of the IWG-PM

Mutations Predict Prognosis
Independent of the IPSS-R: Overview
The International Prognostic Scoring
System (IPSS) and IPSS-R were developed
by the International Working Group for
Prognosis in MDS (IWG-PM) under the
aegis of the MDS Foundation and have
become the dominant clinical tools for
predicting prognosis in patients with
myelodysplastic syndromes (MDS).l A
prognostic scoring system that integrates
gene mutations into the known critical
clinical features would have great additive
utility for improved determination of
prognosis in patients with MDS and has the
potential for widespread clinical use. The
ongoing project of the IWG-PM Molecular
Committee (IWG-PM-M) has shown, with
the IPSS-R and other scoring systems, using
larger molecularly characterized datasets,
that mutations are independent predictors
of patients’ overall survival. This finding
justifies a prognostic scoring system that
will integrate clinical and genetic features.

Prognostic Impact of TP53
Mutations

A central aim of the IWG-PM
Molecular project is to develop a large
database of MDS patients with deep
clinical annotation and genetic sequencing
data for clinical, biologic and possibly
therapeutic purposes. In addition to the
analysis of previous samples, sequencing
additional MDS cases will be performed to
further develop the database.

As a first project for the IWG-PM
molecular database, the impact of TP53
mutations in MDS demonstrated that this
status divides MDS patients with complex
karyotypes into distinct prognostic risk
groups, with those carrying the mutation
having poorer prognoses. Despite their
strong associations with adverse clinical and
cytogenetic abnormalities that are already
incorporated into existing prognostic
scoring systems, TP53 mutations carry
significant independent prognostic value for
decreased survival for patients with MDS.

This work was presented by Dr. Rafael
Bejar at the 2014 American Society of
Hematology Meeting? with updating at the
2015 13th International MDS Foundation
Symposium held in Washington, D.C.

Recent Molecular Results

Recently, molecular and clinical data on
3392 MDS patients gathered by members
of the IWG-PM-Molecular Committee
were combined and analysed and the
abstract describing these findings was
presented for oral presentation at the 2015
ASH Annual Meeting in Orlando.3
Survival data were available for 3200
patients. The 27 genes sequenced in at least
half of the cohort and mutated in >1.5% of
samples were included for analysis.
Mutations in 12 genes were strongly
associated with shorter overall survival in
univariate analyses. The large size of the
cohort allowed for more precise estimates
of survival in the less frequently mutated
genes. IPSS-R risk groups could be
determined for 2173 patients and were
strongly associated with survival. Adjusting
the hazard ratio of death for IPSS-R risk
groups identified several mutated genes
with independent prognostic significance.
Patients without mutations in any of the
major adverse genes represented over half
of the fully sequenced cohort and had a
longer median survival than patients with
adverse mutations even after correction for
IPSS-R risk groups. A mutation score
based on survival risk will be proposed and
internally validated. The impact of somatic
mutations in patients traditionally
considered lower risk will also be explored.

Current Project Status, Plans for
Sequencing of New Samples

In addition to the above assessment of
previous samples, led by Dr Elli
Papaemmanuil, the project is sequencing
additional large numbers of MDS cases to
further develop our database and
mutational evaluations. An automated
sample management system was recently
implemented that links sample reception to
library preparation and sequencing
submission. The results of these analyses
will serve as the template with which to build
an integrated molecular risk model for MDS.

intlsfoundation
[ oo o]

DOWNLOAD
OUR FREE APP

IPSS-R Calculators
(Basic and Advanced)
Available Online and at the App Store
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The MDS/MPN International Working Group

Myelodysplastic syndromes represent a
heterogeneous group of disease entities
with diverse clinical features, genetic
composition, natural history, and response
to therapy. Mounting evidence has suggested
that several MDS ‘subtypes’ are distinct
enough that they should be considered
unique disease entities. To this end, in 2008
the World Health Organization designated
four clinical entities to be recognized as
bona fide diseases with overlapping
dysplastic and proliferative features. These
include Chronic Myelomonocytic Leukemia
(CMML), atypical CML (aCML), Juvenile
Myelomonocytic Leukemia (JMML), and
Myelodysplastic/Myeloproliferative
Neoplasms Unclassifiable (MDS/MPN-U).
Since this reclassification, many investi-
gations have confirmed the unique molecular
underpinnings and clinical trajectories of
each of these diseases. However, this
stratification has resulted in rare diseases that
require collaborative efforts to make
transformative changes in patient care.

The MDS/MPN International Working
Group (MDS/MPN IWG) was originally
developed in 2012. The work of this initial
group resulted in the first two peer-
reviewed publications. By the end of 2013,
membership was expanded to include a
CMML multi center project, and the group
enlisted the support of the MDS Foundation.
The overarching goal of this group is to
identify key knowledge gaps in the area of
MDS/MPNs and facilitate international,
collaborative, translational science geared to
rapidly improve our understanding of these
fatal neoplasms. The current membership
includes 32 investigators, from 20 centers,
across 7 countries.

Work from collaborations within this
group has resulted in several peer-reviewed
publications:

B A consensus recommendation for
response criteria that sets the foundation
for a common endpoint across many
MDS/MPN clinical trials.2

B A consensus review on the biology and
clinical presentation of MDS/MPNs.2

B The development of an international
CMML dataset that includes clinical and
molecular data.?

Ongoing collaborations underway include:

B Expansion and prospective molecular
sequencing of the international CMML
data set.

® Exploring the consequence of an
MDS/MPN diagnosis on quality of life.

B Identify/Generating a consensus CMML
prognostic model.

® Exploring the role of transplant in
molecularly defined CMML subtypes.

B Implementing international clinical
trials on both sides of the Atlantic.
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LAUNCHING THE INITIAL GROUP CLINICAL STUDY IN 2018

MDS/MPN Committee Develops NL-MARRO:
A Study of Novel Therapies in MDS/MPN

The MDS/MPN IWG, founded in 2012, is focused on understanding MDS/MPN and
developing new therapy to improve the survival and reduce morbidity in these diseases.
The MDS Foundation MDS/MPN Committee has supported the IWG's mission and after
publishing proposed response criteria in the treatment of MDS/MPN in 2015 (Savona, et
al. Blood 2015), now is poised to launch the initial group clinical study in 2018. Novel
therapy combinations in untreated MDS/MPN And Relapsed/Refractory Overlap Syndromes
(NL-MARROQ) is a a Phase Il Basket Trial of Novel Combination Therapies in MDS/MPN
patients naive to therapy or who fail primary therapy with DNMTi (DNA methyltransferase
inhibitors). This is first study testing the MDS/MPN IWG response criteria for all MDS/MPN,
with goals:

1. To test new therapies in MDS/MPN

2. To validate/update the MDS/MPN Response Criteria
3. To develop biomarkers for response to therapy in MDS/MPN
4. To improve understanding of MDS/MPN

The MDSF MDS/MPN Subcommittee on Clinical Trials, led by Michael Savona, Vanderhbilt
University Medical Center, is building the infrastructure to conduct clinical trials in MDS/MPN
at clinical sites that have developed local expertise diagnosing and treating MDS/MPN. This
will allow MDSF clinical investigators in the US and Europe to cooperatively test promising
therapies in a multi-institutional platform. Novel compounds which have completed safety
assessment and dose finding experiments, typically with early efficacy signals in other
myeloid disease, will be considered by the Subcommittee for NL-MARRO. Investigators are
dedicated to data compliance for development of risk prognostication and stratification,
enrollment of patients per WHO criteria, refine pathology/response criteria/treatment for
MDS/MPN (eg central path), and refinement via regularly scheduled MDSF-sanctioned
planning meetings. All interested investigators are welcome.
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MDS RESOURCES

LITERATURE HIGHLIGHTS

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. Bennett JM. Changes in the updated

2016: WHO classification of the
myelodysplastic syndromes and related
myeloid neoplasms. Clin Lymphoma
Myeloma Leuk. 2016;16(11):607-6009.
(https://www.ncbi.nlm.nih.gov/pubmed/2
7693133)
This article highlights diagnostic
dilemmas in the 2008 WHO classification
and the changes made in 2016 update
to resolve them. In MDS, dysplasias
and cytopenias in individual lineages
involved are not always concordant. The
2016 classification uses general term
MDS with single or multiple lineage
dysplasias to create diagnostic categories.
In addition, for higher risk MDS, the
disease with excess blasts is categorized
as MDSEB 1 or MDSEB 2.

2. Strupp C et al. New proposals of the WHO
working group (2016) for the diagnosis of
myelodysplastic syndromes (MDS): char-
acteristics of refined MDS types. Leu
Res. 2017;57:78-84. (https:// www.
ncbi.nlm.nih.gov/pubmed/28324772)
A validation of the new 2016 WHO
classification of MDS was conducted with
centrally diagnosed 3528 patients in the
Diisseldorf registry, showing MDS single
lineage dysplasia (MDS SLD) in 7.3%,
multilineage dysplasia (MDS MLD) in
27.7%, MDS RS SLD in 6.4%, MDS RS

MLD in 9.1%, Del(5q) in 4.5%, MDS
with excess blasts 1 (MDSEB 1) in 13.6%
and MDSEB 2 in 17.6% patients. The
overall survival and AML transformation
were also in line with the risk
categorization. When compared to WHO
2008 classification, a major shift was
observed in approx. 17% non-blastic
patients from RCMD (2008) to MDS RS
MLD or MDS Del(5q) (2016). Survival
was higher in SLD and Del(5q) patients
than MLD or EBI1/2 patients. For AML
progression rate, as compared to SLD,
MLD and del(5q) categories, EBI
showed nearly 2x higher and EB2 had 3x
higher rates.

. Xavier AC et al. Incidence and outcomes

of paediatric myelodysplastic syndrome
in the United States. Br J Haematol.
2017; Feb 27 [Epub ahead of print]
(https://www.ncbi.nlm.nih.gov/pubmed/2
8240841)

The analysis of SEER database records
between 2001 and 2011 revealed an
incidence of pediatric MDS at 1.16
cases/million population/vear. Further-
more, similar to adult MDS, the 5-year
survival of therapy-related pediatric
MDS (41.2%) was significantly poorer as
compared to de novo pediatric MDS
(71.3%, p=0.004).

TREATMENT:
Hypomethylating Agents:
1. Drusbosky L et al. Computational drug

treatment simulations on projections of
dysregulated protein networks derived
from the myelodysplastic mutanome
match clinical response in patients.
Leuk Res. 2017;52:1-7. (https://www.
ncbi. nlm.nih.gov/pubmed/27855285)

Drug response was simulated for
lenalidomide or hypomethylating agents
(HMA) or for HMA+Lenalidomide.
Using computational biology of genomic
abnormalities in each patient intra-
cellular pathway map was computed for
individual patients. The computational
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model matched clinical responses in 80%
MDS patients treated with lenalidomide
(37/46) or HMAs (12/15) while the
matching was 100% (10/10) in patients
treated with HMA + Lenalidomide.

ESAs and Growth Factors
1.Park S et al. Outcome of lower-risk

patients with myelodysplastic syndromes
without 5q deletion after failure of
erythropoiesis-stimulating agents. J Clin
Oncol. 201, Mar 28 [Epub ahead of print]
(https://www.ncbi.nlm.nih.gov/pubmed/2
8350519)

Using an international retrospective
cohort of 1698 patients with non-del(5q)
lower risk MDS treated with ESA, the
effect of second line treatment subsequent
to ESAs was assessed. The HI-E in
frontline with ESA treatment was 61.5%
with a median response duration of 17
months. Patients without any response to
ESAs had a higher rate of AML
transformation than those who initially
responded to ESA and then relapsed.
Nearly 40% patients received second line
therapy after ESA failure including
Hypomethylating agents, and lenalidomide,
while approx. 60% patients received RBC
transfusion only. The HMA and
Lenalidomide treated patients had higher
propensity for AML transformation and
lower Syear survival rates as compared
to those receiving transfusions only or
treatment with other agents.

.Oliva EN et al. Eltrombopag versus

placebo for low-risk myelodysplastic
syndromes  with  thrombocytopenia
(EQoL-MDS): phase 1 results of a single
blind, randomized controlled phase 2
superiority trial. Lancet Haematol. 2017
4(3):e127-e136. (https://www.ncbi.nlm.
nih.gov/pubmed/28162984)

Eltrombopag (50mg to 300 mg) treatment
for at least 24 weeks and until disease
progression versus placebo, showed
platelet response (HI-plt) in 47% (24/59)
patients as compared to 3% of the total
31 patients on placebo arm. Nearly 42%
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of the placebo patients had bleeding
events versus 14% with eltrombopag
treated patients (p=0.0025). The AML
transformation and disease progression
rates were comparable in the two groups.

. Garelius HK et al. Erythropoiesis-
stimulating agents significantly delay the
onset of a regular transfusion need in
non-transfused patients with lower-risk
myelodysplastic syndrome. J Intern Med.
2017;28(3):284-299. (https://www.ncbi.
nlm.nih.gov/pubmed/27926979)

The clinical impact of ESA use was
evaluated among 1696  subjects
registered in EUMDS registry between
2008 and 2014. Nearly 46% patients
received ESAs for a median duration of
27.5 months. When compared with non-

ESA patients, those treated with ESAs
showed a trend of survival benefit
(HR=0.82, p=0.09) with the best results
in patients not needing transfusions prior
to ESA treatment. Among the latter group
of patients, post-ESA treatment, first
transfusion was needed after a median of
23.3 months (p<0.0001), while in those
with prior transfusions, the time to post-
ESA first transfusion was significantly
shorter (median 6.1 month). Additionally,
the  responding  patients
significantly lower risk of death
(HR=0.065, p=0.018).

showed

. Deshet-Unger N et al. Erythropoietin
administration is associated with
improved T-cell properties in patients
with myelodysplastic syndromes. Leuk
Res. 2017;52:20-27 (https://www.ncbi.
nlm.nih.gov/pubmed/27870945)

In this study, MDS patients treated with
ESA were compared to non-ESA treated
MDS patients or healthy donors. At
baseline, all MDS patients showed
reduced number and function of CD4+ T
cells and elevated CD8+ T cell
number/activity. Post ESA, the CD4+
CD25+ cell counts were normalized in
the periphery. Also, in vitro activation of
both T cell populations, CD4+ and

CD8+ with phytohemagglutinin as
measured by CDG69 expression, nearly
doubled after ESA treatment compared to
non-ESA treated patients.

Hypomethylating Agents:
1.Zhang Z et al. Decitabine treatment

sensitizes tumor cells to T-cell mediated
cytotoxicity in patients with myelo-
dysplastic syndromes. Am J Transl Res.
2017;9(2):454-465. (https://www.ncbi.
nlm.nih.gov/pubmed/28337274)
Decitabine treatment of MDS-derived
cell lines significantly improved surface
expression of cancer-testis antigens
(CTAs) and also led to incremental
recognition of CTA expressing MDS
derived cells by cytotoxic T cells. There
was increased HLA and ICAM-
lexpression specific to cytotoxic T cells.
These data may support a role of
decitabine in active adaptive immunity in
MDS.

.Apuri S et al. Evidence for selective

benefit of sequential treatment with
hypomethylating agents in patients
with myelodysplastic syndrome. Clin
Lymphoma Myeloma Leuk. 2017 Jan 10
[Epub ahead of print] (https:/www.
ncbi.nlm.nih.gov/pubmed/28185797)

A single institution study evaluated
effectiveness of sequencing the two
hypomethylating agents with each other.
In the first line HI rates were comparable
with both agents 63% with Azacytidine
and 50% with decitabine. In the second
line though, decitabine post azacitidine
showed 19% HI as the best response
compared to 40% with azacitidine post-
decitabine. In line with these results,
AML transformation was lower with the
latter (29% vs 20% respectively). The
median survival from the initiation of
second line however was comparable
(17.8 mo vs 22 mo).

. Garcia-Manero G et al. Phase 2,

randomized, double-blind study of
pracinostat in  combination  with
azacitidine in patients with untreated,
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higher risk myelodysplastic syndromes.
Cancer. 2017;123(6):994-1002. (https:/
www.ncbi.nlm.nih.gov/pubmed/28094841)
Int-2/high-risk MDS patients (n=102)
were randomized 1:1 between azacitidine
+ pracinostat vs azacitidine + placebo.
Respectively in the two groups, the CR
rate by cycle 6 was 18% vs 33%
(p=0.07), median overall survival of 16
and 19 months, and progression free
survival of 11 and 9 months.

. Welch IS et al. TP53 and decitabine in

acute myeloid leukemia and myelo-
dysplastic syndromes. N Engl J Med.
2016;375(21):2023-2036. (https:// www.
ncbi.nlm.nih.gov/pubmed/27959731)

This single institution trial enrolled a
total of 116 subjects with AML or MDS
with 46% patients clearing marrow blasts
to <5% level. The wunfavorable
cytogenetic profile patients had better
response (67%) with 20 mg/ m2 x 10 days
administration of decitabine than those
with  intermediate  or  favorable
cytogenetics (34%, p<0.001). Moreover,
specifically in patients with TP53
mutations the response was 100% (21/21
patients) vs. 41% in wild type TP53
patients (p<0.001).

. Pappa V et al. A retrospective study of

azacitidine treatment in patients with
intermediate-2 or high risk myelo-
dysplastic syndromes in a real-world
clinical setting in Greece. Int J Hematol.
2017;105(2):184-195. (https://www.ncbi.
nlm.nih.gov/pubmed/27815858)

A single country, multicenter, retro-
spective chart review study (RETRO-
AZA-MDS-001) conducted between Feb—
Nov 2012 assessed clinical benefit/risk
profile of azacitidine in routine practice
in int-2/high risk MDS. A total of 88
patients with a median of 6.6 month
treatment duration showed ORR- approx.
38%, HI rate of 33%, AML transfor-
mation in 6.8%, transfusion independence
in 7.3% among transfusion-dependent
patients, and serious adverse events in
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42%. Patients with no prior ESA were
nearly 8 times more likely to achieve a

compared to reduced-intensity regimen
(40% vs 31%, p=0.1).

patients with advanced hematologic
malignancies: results from a phase 1

clinical ~ response with azacitidine
(p=0.012).

study. Leuk Res. 2016;50:123-131. (https:
/Fwww.ncbi.nlm.nih.gov/pubmed/?term=
Sword+RT+and+EphA3)

An anti-Ephrin receptor tyrosine kinase

RBC Transfusions:

1. Lin Y et al. Prophylactic RhCE and Kell
antigen matching; impact on alloimmuni-
zation in transfusion-dependent patients

IMiDs:
1. Prebet T et al. Outcome of patients

treated for myelodysplastic syndromes
without deletion 5q after failure of
lenalidomide therapy. Oncotarget. 2017,
Feb 8 [Epub ahead of print] (https://
www.ncbi.nlm.nih.gov/pubmed/28184031)
An international retrospective study
assessed lenalidomide treated lower risk
non-del(5q) MDS patients (n=384).
Among these patients, 55% were treated
with ESAs and 23% with hypomethylating
agents (HMA) before lenalidomide
treatment. The response to lenalidomide
was seen in 17% patients with amedian
lenalidomide treatment duration of 15
mo. Conversely, for the 64% who did not
respond to lenalidomide, the median
duration of treatment was only 4 mo.
When HMA were used after lenalidomide,
the overall survival was 51 mo vs. 31 mo
with the best supportive care after
lenalidomide (p=0.01).

Allogeneic Bone Marrow Transplant:

1. Martino R et al. Long-term follow-up of a
retrospective comparison of reduced-
intensity conditioning and conventional
high-dose conditioning for allogeneic
transplantation from matched related
donors in myelodysplastic syndromes.
Bone Marrow Transplant. 2017; Mar 20
[Epub ahead of print] (https://www.
ncbi.nlm.nih.gov/pubmed/28319072)

A multicenter  retrospective  study
involving 843 MDS patients received
allogeneic marrow transplant from HLA-
matched sibling donor. This study showed
that a 13 year relapse rate was
significantly  higher after reduced
conditioning regimen (48%) vs standard
myeloablative regimen (31%, p=0.04),
without any impact on overall survival.
However, non-relapse mortality was
higher in myeloablation group as

with myelodysplastic syndromes. Vox
Sang. 2017;112(1):79-86. (https://www.
ncbi.nlm.nih.gov/pubmed/28097704)

A study of 176 transfusion dependent
MDS patients reveals importance of an
institutional policy for prophylactic
antigen matching for RhCE and Kell
antigens. Overall, 17% of the patients
developed alloantibodies, with the
majority showing at least one anti-RhCE
or Kell antigens. When assessed for the
prophylactic matching policy before
transfusion, the rate was significantly
lower (11%) vs. when no policy was
applied (23%).

Novel Therapies:
1. Wermke M et al. Mammalian-target of

rapamycin inhibition with temsirolimus
in myelodysplastic syndromes (MDS)
patients is associated with considerable
toxicity: results of the temsirolimus pilot
trial by the german MDS study group
(D-MDS). Br J Haematol. 2016;175(5):
917-924. (https://www.ncbi.nlm.nih.gov/
pubmed/27714772)

A prospective study enrolled lower risk
MDS patients with transfusion dependent
anemia and/or neutropenia and higher
risk patients relapsed/refractory to 5-
azacitidine. A total of 20 patients (9
lower- and 11 higher-risk) were treated
with a weekly 25mg dose of Temsirolimus.
Only four patients showed stable disease
without HI after four months. The
remaining patients discontinued early due
to adverse events. A significant decline in
marrow vascularization was seen with
treatment without impact on the balance
of peripheral blood T-cell populations.

. Swords RT et al. KB004, a first-in-class

monoclonal antibody targeting the
receptor tyrosine kinase EphA3 in
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monoclonal antibody was tested in a
phase 1 study with multiple hematologic
malignancies including MDS and AML.
The most common toxicities were grade
1/2 infusion reactions in approx. 80%
treated patients becoming dose limiting
beyond 250 mg. The weekly schedule of
the drug was found to be well tolerated
with clinical responses noted in all the
hematologic conditions tested.

PATHOBIOLOGY:

1. Hlavackova A et al. Enhanced plasma

protein carbonylation in patients with
myelodysplastic syndromes. Free Radic
Biol Med. 2017 Mar 12 [Epub ahead of
print] (https://www.ncbi.nlm.nih.gov/
pubmed/28300669)

A total of 32 patients with MDS (RARS,
RCMD, RAEB 1, or RAEB 2) were
examined for protein carbonylation,
indicative of reactive oxygen radical
activity. These MDS patients and, in
particular, the RARS category, showed
elevated protein carbonylation as
compared to healthy controls. Addition-
ally, using tandem mass spectrometry, 27
uniquely carbonylated proteins were
identified in RARS patients, the
pathobiologic significance of which
needs further exploration.

. Diamantopoulos P et al. Poly(ADP-

ribose) polymerase-1 mRNA levels
strongly correlate with the prognosis of
myelodysplastic syndromes. Blood
Cancer J. 2017;7(2):¢533. (https://www.
ncbi.nlm.nih.gov/pubmed/28212373)

The median PARP1 mRNA levels correlated
with advanced disease among WHO
2008/2016 categories as well as among
IPSS/IPSS-R categories. Moreover, the
median overall survival and 5-yr survival



LITERATURE HIGHLIGHTS

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-

W

rates were worse in patients with high vs.
low PARPI mRNA levels (OS- 37.4 mo vs
not reached, p=0.0001, and 29.8% vs
88.9% respectively).

. Makishima H et al. Dynamics of clonal

evolution in myelodysplastic syndromes.
Nat Genet. 2017;49(2):204-212. (https://
www.ncbi.nlm.nih.gov/pubmed/27992
414)

Clonal dynamics were studied using whole
exome and/or targeted sequencing of 699
patients (122/699 studied longi-tudinally).
The number of mutations, their diversity
and clone size increased at progression. A
set of mutations including FLT3, PTPNII,
WTI, IDHI/2, NPM1 and N-RAS grouped
as Type 1, were found to be newly acquired
at AML transformation, related to faster
progression and poorer survival. On the
other hand, another set of mutations
enriched in higher risk MDS like TP53,
GATA2, KRAS, RUNXI, ASXLI, ZRSF2,
STAG2, and TET2 (Type2) did not correlate
with AML progression or survival.

. Westers TM et al. Immunophenotypic

analysis of erythroid dysplasia in
myelodysplastic syndromes. A report
from the IMDS Flow working group.
Haematologica. 2017;102(2):308-319.
(https://www.ncbi.nlm.nih.gov/pubmed/2
7758818)

This multicenter study of the IMDS Flow
working group attempted to define flow
parameters to distinguish MDS associated
dyserythropoiesis  from
cytopenias. In a multivariate analysis,
expression of CD36 and CD71, intensity
of CD71, and % CDI17+ erythroid
progenitors best discriminated MDS
from non-clonal cytopenias. The high
specificity (92%) of this marker set was
verified in a validation cohort.

non-clonal

.Cremers EM et al. Implementation of

erythroid lineage analysis by flow
cytometry in diagnostic models for
myelodysplastic syndromes. Haematologica.
2017;102(2):320-326. (https://www.ncbi.
nlm.nih.gov/pubmed/27658438)

We would like to thank
Suneel Mundle, a member
of the MDS Foundation,
and Rhea Mundle for

their assistance in

monitoring these

important peer-review

publications on MDS.

The study analyzed 167 bone marrow
aspirates (106 MDS and 61 cytopenic
controls).  The
correlation of the presence of erythroid
aberrancies with MDS diagnosis and the

results showed a

addition of erythroid aberrancies to two
different  flow  cytometric
increased sensitivity of detecting MDS.

models

QUALITY OF LIFE
1. Luskin MR et al. Self-reported sleep

disturbance and survival in myelo-
dysplastic syndromes. Br J Haematol.
2017 Mar 8 [Epub ahead of print]
(https://www.ncbi.nlm.nih.gov/pubmed/
28272741)

In a single institution study with MDS
patients, using the “European organi-
zation for research and treatment of
cancer quality of life questionnaire,”
multivariable models showed that anemia
sleep disturbance were both
associated with fatigue (p<0.001).
Additionally, sleep disturbance (p=0.002)
and fatigue (p=0.04) were individual
predictors of overall survival.

and
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lines and identify need for additional
prospective studies.

L.

Stahl M and Zeidan AM. Management of
lower-risk myelodysplastic syndromes
without del 5q; current approach and
future trends. Exp Rev Hematol. 2017;
10(4):345-364. (https://www.ncbi.nlm.
nih.gov/pubmed/2827785)

. Greenberg PL et al. Myelodysplastic

syndromes, version 2.2017, NCCN
clinical practice guidelines in oncology.
J Natl Compr Canc Netw. 2017;15(1):60-
87. (https://www.ncbi.nlm.nih.gov/pubmed/
28040720)

. Almeida A et al. Recent advances in the

treatment of lower-risk non del(5q)
myelodysplastic syndromes (MDS). Leuk
Res. 2017;52:50-57. (https://www.ncbi.
nlm.nih.gov/pubmed/27883945)

. Bejar R and Greenberg PL. The impact of

somatic and germline mutations in
myelodysplastic syndromes and related
disorders. J Natl Compr Canc Netw. 2017,
15(1):131-135. (https://www.ncbi.nlm.
nih.gov/pubmed/28040723)

.Bejar R. Implications of molecular

genetic diversity in myelodysplastic
syndromes. Curr Opin Hematol. 2017,
24(2):73-78. (https://www.ncbi.nlm. nih.
gov/pubmed/27875374)

. Wlodarski MW et al. Prevalence, clinical

characteristics, and prognosis of GATA2-
related myelodysplastic syndromes in
children and adolescents. Blood. 2016;
127(11):1387-1397. (https://www.ncbi.
nlm.nih.gov/pubmed/26702063)
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PhotoVoice for Patients
with Myelodysplastic
Syndromes -
Understanding the
Patients’ Stories

Petra Lindroos Kolqvist RN!, Hege
Garelius MD!, Anna Ringheim QM2
Malin Lindqvist RN1, Svante Lifvergren
MD, PhD?

ISahlgrenska University Hospital,
Goteborg, Sweden; *Regional Cancer
Centre West, Goteborg, Sweden; 3Centre
for Health Care Improvement, Chalmers
University of Technology, Sweden

Learning from patients’ experiences in
order to improve care services is a core
feature of the quality strategy at our clinic.
MDS is a malignant disease that is
associated with anemia, increased risk of
infections and bleeding tendency.
Approximately 30% of the patients develop
acute myeloid leukemia. Getting a
malignant diagnosis is always life
changing and living with a serious illness
can lead to increased anxiety and decreased
quality of life for the individual. Most
studies focus on medical aspects of the
disease. However, few qualitative studies
explore patients’ experiences of living with
MDS. The aim of the study was to learn
how MDS impacts patients’ daily lives,
bringing their lived experiences in focus
using ‘Photovoice’ — a participatory
research approach. The second aim was to
explore if the study could increase the
patient’s sense of empowerment.

Fourteen patients on active treatment
for MDS at the hematology clinic at
the Sahlgrenska University Hospital,
Goteborg, Sweden, were invited to
participate in the study. Four patients (two
women and two men) consented to
participate, age 65-79 years. The patients
had had the diagnosis for more than 3
months. The research team consisted of a
senior consultant in hematology, two
registered nurses specializing in
hematology nursing working in the
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outpatient clinic, one representative from
the Regional Cancer Centre specializing in
health care improvement, and the research
leader working at the Centre for Health
Care Improvement (CHI) at Chalmers. The
study was approved by the Regional
Ethical Board in Goteborg.

The research group

A Photovoice approach was used — the
patients used cameras to capture images of
events and experiences from their everyday
life that illustrated various perspectives on
living with the disease. Each patient
contributed approximately 25 pictures. The
patients then told their stories associated
with each picture in individual interviews.
The interviews were tape recorded and
transcribed verbatim. Compiled narratives
for each photo were then created by the
researchers and sent to the patients for
validation.

All pictures, together with the narratives,
were categorized in groups and subgroups
by the patients together with the
researchers in two consecutive half-day
dialogue sessions to jointly identify
common themes and sub-themes that
illustrated aspects of living with the
disease. Various strategies to cope with the
disease in everyday life were identified.
The photographs and narratives were
categorized into six groups:

1. Being an individual person — more
than a diagnosis.



2. Experiences of living with the
disease, e.g. anxiety, physical limitations
and the necessity of medications.

Life goes on out there anyway.
1t is a sign of loneliness which has been forced
upon you.

3. Experiences of meeting the
healthcare system. The healthcare system
is necessary for coping with the disease
while, at the same time, it disempowers
patients.

4. Different strategies for coping with
the disease, e.g. finding comfort in faith,
obtaining knowledge about the disease.
creating structures for reflection.

Music is positive, so of course, everything
that is positive keeps one happy and cheerful
and able to enjoy life.

5. Strategies for wellbeing despite the
disease, e.g. being in nature, physical
exercise.

6. Living here and now, accepting the
disease.

They are a part of the good things in life, so I
think that I will show a picture of this, it
means so much, for the wellbeing.

During dialogue sessions, as well as in
the follow up interviews, the patients
expressed feeling empowered by this
method of processing the diagnosis of
MDS together with other patients.

The patients also expressed that sharing
experiences with others is a powerful way
to encourage empowerment — it expands
ones own repertoire to handle everyday
aspects of living with a malignant disease.

The combination of the patients’
narratives and photos provides a rich
understanding of the patients’ experiences
living with MDS. These narratives
emphasize the importance of having health
care professionals taking the time to listen
to patient stories to learn about individual
patient experiences and perceptions
relative to living with MDS. This study
was a participatory process in which
patients and researchers worked side by
side during the entire project. Our
experience is that PhotoVoice is a valuable
participative approach to capture patient
experiences. It might also be used with
other patient groups, e.g. patients with
impaired cognitive function. The pictures
and narratives are currently being used as a
vehicle to inspire improvement efforts
from a patient’s perspective. The study has
been presented as a poster at the
International Forum on Quality and Safety
in Health Care in Singapore 2016 and will
be presented at the Quality Fair in Health
Care in Goteborg 2017.
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FROM THE FOUNDATION

NEWS FROM AROUND THE WORLD

GLAM ASH 2016

The Latin-American Group for
Myelodysplastic Syndromes (GLAM)
meeting was held on the 4th of December
at the Manchester Hyatt Hotel in San
Diego. Authorities from Latin-American
Hematology Societies, American Society
of Hematology, AA&MDS International
Foundation, the MDS International
Foundation and colleagues from Argentina,
Brazil, Bolivia, Chile, Colombia, Costa
Rica, Ecuador, Guatemala, Peru, Paraguay,
Uruguay and Venezuela attended this
meeting.

Main topics discussed:

MDS Survey

This survey aims to collect epidemio-
logical and state-of-the-art diagnostic and
therapeutic tools in the region. This data
will be updated and published every two
years. Results might be ready for the MDS
Foundation’s International Symposium in
Valencia, May 2017.

Training and Teaching

One of the most important projects of
GLAM is to organize scientific MDS
meetings, workshops, symposiums, etc.
in different Latin American countries.
Colleagues from Mexico have shown a
trailer from Chiapas City, a beautiful
place where the 6th Latin American
MDS Symposium is going to be celebrated
in 2018.

MDS Latin-American Common
Registry
It is extremely necessary to develop a

Latin American online common MDS
Registry. All the attendants agreed to share

a database with similar variables and a
centralized coordination. An Argentinean
platform has been chosen.

Investigation and Clinical Trials

We reconfirmed that GLAM is
determined to encourage investigation and
help to promote clinical trials in MDS
throughout Latin America.

Patients, Relatives and
Healthcaregivers Information
and Support

GLAM’s web page is under
construction and will be a useful tool to

N
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help Latin American groups of MDS
patients, relatives and healthcaregivers.

LATIN-AMERICAN GROUP FOR
MYELODYSPLASTIC SYNDROMES
The  Latin-American ~ Group  for
Myelodysplastic Syndromes (GLAM) is a
multi-disciplinary group integrated by
health  professionals from Argentina,
Bolivia, Brazil, Chile, Colombia, Costa
Rica, Dominican Republic, Ecuador, El
Salvador, Guatemala, Honduras, Mexico,
Panama, Paraguay, Peru, Uruguay and
Venezuela, with a common aim: study MDS

from pathogenesis through clinical and

therapeutic approaches.

GLAM
CONTACT INFORMATION
info@mds-la.o
Uruguayan Society of Hematology
(on behalf of GLAM)
COLONIA 1086 OF.404
Montevideo, Uruguay



NEWS FROM AROUND THE WORLD

our Center of Excellence
in Shanghai, China,

The Sixth Hospital Affiliated
to Shanghai Jiaotong
University, held lectures
for both healthcare

professionals and
patients with
their families.

In honor of
MDS WORLD
AWARNESS DAY,
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MDS IN FOCUS

MDS IN FOCUS

MDS Remains an
Incurable Disease For
the Majority of Patients

Myelodysplastic Syndromes
in Focus on World MDS
Awareness Day

Sandra Kurtin, RN, MS,
AOCN, ANP-C, PhDc¢
Nurse Practitioner

The University of Arizona
Cancer Center

Tracey Iraca
MDS Foundation, Inc.

Myelodysplastic syndromes (MDS)
represent a group of rare bone marrow
failure cancers most common in the older
adult population, with a median age of
onset of 73 years. Healthy bone marrow
produces immature blood cells — called
stem cells, progenitor cells or blasts — that
normally develop into mature, fully
functional red blood cells, white blood cells
and platelets. In MDS, these stem cells may
not mature and may accumulate in the bone
marrow or they may have a shortened
lifespan, resulting in fewer than normal
mature blood cells in the circulation. Low
blood cell counts are a hallmark feature of
MDS and are responsible for some of the
symptoms that MDS patients experience —
infection, anemia, spontaneous bleeding or
easy bruising.

MDS remains an incurable disease in
the absence of an allogeneic bone marrow
transplant, which is not an option for the
majority of MDS patients due to their age,
having other illnesses and/or not having a
caregiver that is able to provide complex
care daily for several months following the
transplant. There are only three FDA-
approved disease-modifying agents for the
treatment of these diseases, all of these
being developed through clinical trials.
Unfortunately, the estimated clinical trials
enrollment in the United States for cancer

patients is approximately 4 percent of the
total cancer patient population. When
considering the older adult and rare
diseases such as MDS, this number is
estimated to drop below 2.5 percent.

In addition, the majority of health care
is provided in the outpatient setting with
only brief episodes of health care provider
interaction. Caregivers, including partners/
spouses, other family members and friends,
are expected to assume a primary role in

providing medical and personal care and
support of the patient with little or no
formal training. Many patients and
caregivers may be overwhelmed and are at
increased risk for anxiety, depression,
fatigue and other physical and
psychological  distress. The MDS
Foundation, Inc. works to provide hope
with innovation in science, advocacy and
most importantly support of patients and
caregivers living with MDS.

SCLEON

— about —

CLINICAL
TRIALS

because of lack of volunteers.

at www.clinicaltrials.gov.

HOW TO FIND OPEN MDS CLINICAL TRIALS

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

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.

SEARCH A NATIONAL REGISTRY OF CLINICAL TRIALS
Search the NIH registry of MDS clinical trials underway in the United States and beyond
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SOCIAL SECURITY AND MDS

Qualifying for a
Compassionate
Allowance with MDS

Thankfully, for those diagnosed with
MDS, Social Security disability benefits
are an option. Both Social Security
Disability (SSDI) and
Supplemental Security Income (SSI)
were created to help people in need and
can provide financial assistance to those
with disabling conditions. In some severe
cases, MDS can even qualify for a
Compassionate Allowance, meaning
your claim could be approved in as little
as 10 days.

Insurance

Qualifying for Disability

First, it is important to understand what
qualifies for disability benefits. When
reviewing applications, the first thing a
Social Security agent looks to is your
diagnosis. Diagnoses are evaluated using
the “Blue Book” — a list of all disabilities
approved by the Social Security
Administration (SSA). Those with MDS
qualify under Section 7.10 of the Blue
Book: “Disorders of bone marrow failure.”
If you can show evidence of their MDS
diagnosis as well as records of three
hospital visits within a year due to your
illness, or blood transfusions every 6 weeks
or more, then the SSA will consider you
“disabled” and medically eligible for
benefits.

The other factor when determining
eligibility is income and past work history.
These will determine if you technically
qualify for benefits, as well as what type of
benefits you qualify for. To receive SSDI,
an applicant must have contributed a
certain amount of money (called “work
credits”) to the Social Security system in
their working years. The older an applicant
is, the more credits they must have
contributed in order to qualify. The good
news is that the vast majority of applicants
who had just part-time jobs will qualify for
SSDI benefits.

Thankfully, for those
diagnosed with MDS,
Social Security disability

benefits are an option.

If an applicant has not contributed
enough credits or is unemployed (a stay-at-
home mom, for example), he or she may
qualify for SSI instead. Qualification for SSI
is based strictly on income — if you are
deemed disabled and do not earn more than
the monthly cut-off, then you are eligible for
SSI benefits. Because SSI is needs based,
you will not be approved if you have a
spouse who’s earning a decent wage.

Qualifying for a Compassionate
Allowance

MDS can be an incredibly limiting
disorder, causing extreme physical,
mental, and financial strain for those
affected. Because of its severity, people
can occasionally qualify for a
Compassionate Allowance during their
disability application.

Compassionate ~ Allowances  are
expedited processes that provide financial
benefits to applicants far sooner than other
normal disability applicants. Terminal
cancers and severe genetic disorders often
qualify because of the time constraints
their severe impairments present. MDS is
considered a type of severe bone and blood
cancer, so applicants in late stages of the
disorder are often candidates for the
program. While payments still take
anywhere from a few weeks to a few
months to be dispersed, the approval is
much quicker than the traditional 6-12+
month decision period.

To qualify for the Compassionate
Allowance, your MDS must be severe
enough to require a bone marrow
transplant. After the transplant, you will
automatically medically qualify for Social
Security benefits for 12 months. After 12
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months, the SSA will revaluate your claim
to determine if you are still medically
eligible for benefits.

It is important to note that Compassion-
ate Allowance recipients do not receive
Medicare faster than normal. Just as with
other disability applicants, Medicare is
usually awarded 24 months after the
disability onset date. If Compassionate
Allowance financial benefits are still not
enough to cover the medical/financial strain
of MDS, it is important to seek other
insurance options during this waiting period.

Applying for Benefits

Applications for SSDI can be found on
the SSA’s main website. FAQs and other
important information can also be found
here if you have any questions about the
application or the process. Applications can
also be filed in person at your local Social
Security office.

Applications for SSI are currently
unavailable online. However, it is
recommended that the Online Application
for Disability Benefits be filled out prior to
applying for benefits. While this isn’t the
official information
provided can be transferred to your
application and helps to start the disability
process. An appointment can then be made
to fill out an application by calling your
Social Security office.

application, the

When applying, be sure to submit as
much information as possible: How your
MDS keeps you from working, the names
and locations of every doctor who has
treated you, and your response to any
treatment. The more medical evidence
you have on your side, the more likely you
are to be approved for disability benefits
with MDS.

This article was provided by Disability
Benefits Help, an independent organi-
zation dedicated to helping people receive
the Social Security disability benefits they
need. If you would lke to know more
about qualifying for disability benefits
with MDS, email help@disability-
benefits-help.org.



PATIENTS & CAREGIVERS LIVING WITH MDS FORUMS

SPREADING THE NEWS WORLDWIDE

MARK YOUR CALENDAR FOR THE LOCATION NEAREST YOU!

PLANNED FUTURE MDS FORUM EVENTS FOR 2017
Don’t miss out on these informative, FREE events.

- . Register Today

FOR OUR FREE EVENTS

| 4
o

MIDATLANTIC

June17
Middletown, NJ

September 9
Buffalo, NY

May 20 é ‘ 2 - MIDWEST
Seattle, WA S v \ May 20
October 28 Chicago, IL
in honor of MDS World
Awareness Day October 28 INTERNATIONAL
San Francisco, CA in honor of MIDS World Awareness Day Mav 5
November 18 Atlanta, GA ?y .
Towa City, IA November 18 Valencia, Spain
San Antonio, TX

LEARN MORE AT:
www.mds-foundation.org/patient-and-family-forums/

Many patients and caregivers have never met another person diagnosed with MDS until they connect with them at one of
our forums. If you’ve never attended one before, you won’t want to miss this opportunity to meet others and to learn more
about MDS, current treatments, and emerging therapies from leading experts. Not only will you find answers,
support and hope for MDS, but you will learn tips and strategies for patients and caregivers LIVING with MDS.
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MDS PATIENT AND PROFESSIONAL MEMBERSHIP

Today, 238 people were told that they have MDS-worldwide. The MDS Foundation, Inc. is working hard to change this reality and we ask for your
membership support in our global efforts to change the outcomes of MDS.

“When the MDS diagnosis first came, | had nothing.
I had no information and no support. Once |

connected with MDSF, | soon had lots of

knowledge, understanding, and caring support.”

WHAT ARE YOUR 2017 MDS MEMBERSHIP BENEFITS?

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

You will receive two printed issues of The MDS-News, which includes the latest on MDS as well as exceptional patient and caregiver stories.
You are updated regularly on the status of our Global Centers of Excellence and their patient events that encourage collaboration.

You are provided information on the latest clinical trials to potentially share or participate in.

You gain access to MDS awareness materials to share with family and friends.

You are given the opportunity to participate in or host support group events with your friends & community.

HOW DOES YOUR MEMBERSHIP HELP?
® Your membership supports over 1,000 educational packets to families and caregivers free of charge annually, to help navigate through their
MDS diagnosis.

= Your membership helps our Patient Liaison respond to over 1,300 on-line requests annually.

® Your membership supports over 170 Centers of Excellence worldwide. We believe this is imperative as these centers serve as our patient
referral base, and this partnership helps the MDS community collaborate and engage in innovative practices in the diagnosis and care of MDS
patients.

m Your membership helps to distribute over 8,000 translated pieces of MDS materials annually.

® Your membership enables MDSF to support approximately 250 professionals collaborating through International Working Groups — with
researchers in 37 countries, and on 6 of the 7 continents.

® Your membership helps to educate patients, caregivers and professionals at live events. This year MDSF will host our International Symposia
in Valencia, Spain. We anticipate 1,500 professionals in attendance. We will also host 11 live patient events.

® Your support in 2017 will help the MDS Foundation develop the growth of our Pediatric Centers of Excellence program to support children
and their families who are living with MDS.

Although most cases of MDS are found after
the age of 50, MDS can occur at any age.

In children, about 30 percent of MDS

progresses to acute myeloid leukemia (AML).

We believe that through greater collaboration,

science will change these outcomes.
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MEMBERSHIP OPPORTUNITY

2017 MDS PATIENT MEMBERSHIP OPTIONS

$35  Community Membership (includes benefits listed above)

$70  Sharing Hope Membership
(includes benefits listed above as well as a membership scholarship for a patient or caregiver in need)

$250 Changing the Future of MDS Membership (includes benefits listed above as well as additional support for the MDS
Foundation as we work together to change the future of MDS) Member names are listed on the MDSF website.

2017 MDS PROFESSIONAL MEMBERSHIP OPTIONS

$50  Community Professional Membership — (includes discounted registration rates at MDSF meetings, discounted subscription
rates to Leukemia Research, as well as access to MDSF resources for distribution to your patients)

$250 Changing the Future of MDS Professional Membership (includes discounted registration rates at MDSF meetings,
discounted subscription rates to Leukemia Research, access to MDSF resources for distribution to your patients, as well
as the opportunity to present at MDSF patient events in your region. In addition, $50 of your membership will help
support a Professional outside of the United States that represents a CoE in financial need. Member names are listed
on the MDSF website.

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

Founded in 1994, the US-based MDS Foundation is the only not-for-profit international organization dedicated solely to MDS. Worldwide,
87,000 cases are diagnosed each year and our mission is to serve MDS patients to ease the burden of this terrible disease and ultimately
change MDS outcomes. 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
3 approved treatment options with many more in the development phase.

OUR MISSION: The MDS Foundation, Inc., is an international organization devoted to the support and education of patients and
healthcare providers with innovative research into the fields of MDS and related myeloid neoplasms in order to accelerate progress
leading to the control and cure of the myelodysplastic syndromes.

OUR VISION: By building an international community of physicians, researchers, and patients, we will make potential curative therapies
accessible to all patients with MDS.

TO BECOME A MEMBER VISIT: https://www.mds-foundation.org/membership

The MDS Foundation, Inc.
4573 South Broad Street, Suite 150, Yardville, NJ 08620
800-637-0839/609-298-1600

The MDS Foundation, Inc. is a 501c3 tax exempt organization.
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JOIN THE MDS FOUNDATION

Thinking of joining the MDS Foundation as a Professional Member?

To join the MDS Foundation and help us fulfill our mission of moving closer to a cure for MDS, please visit our website at

http://www.mds-foundation.org/professional-annual-membership-application.

CURRENT MEMBERS:

Camille Abboud, MD
Sophia Adamia, PhD
Calum Adams, ANP

Aref Al-Kali, MD

Steven L. Allen, MD,
Hanan Alwazzan, MD
Erica Andersen, MD
Martha Arellano, MD
Christopher Arthur, MD
Anita Atema, MSc

Maria R. Baer, MD
Gabriela Baerlocher, MD
Haiyan Bao, MD

Asad Bashey, MD

Marielle Beckers, MD
Katharine Bee, PhD

Rafael Bejar, MD, PhD
Monika Belickova, MD
John M. Bennett, MD
Harriet A. Bering, MD
Massimo Bernardi, MD
Emmanuel C. Besa, MD
Leigh-Anne Blair

Nicolas Bonadies, MD
Adam Boruchov, MD
Dominique Bordessoule, MD
Michael Boxer, MD

David T. Bowen, MD

Raul C. Braylan, MD
Randy A. Brown, MD
Andrew M. Brunner, MD
Rena Buckstein, MD, FRCPC
Gesine Bug, MD

Thomas W. Butler, MD
Huojun Cao, MD

Jheremy Enrique Reyes Castellanos, MD
Hugo Castro-Malaspina, MD
Jaroslav Cermak, MD, PhD
Mustafa Cetiner, MD
Victor Chang, MD, FACP
Lynette Chee, MD

Limei Chen, MD

Qiusheng Chen, MD
Suning Chen, MD, PhD
Jason X. Cheng, MD, PhD
June-Won Cheong, MD

Laura Yolanda Chialanza Garcia, MD

Shigeru Chiba, MD

Jonathan K. Cho, MD

Grace Christou, MD

Stephen Chung, MD
Christopher R. Cogle, MD
Robert H. Collins, Jr., MD, FACP
Seth J. Corey, MD

Rachel Cotter, RN

Larry Cripe, MD

Gerard Crotty, MD

Guiyun Cui, MD

Peter T. Curtin, MD

Lucy Cussans

Magdalena Czader, MD, PhD
Carlos M. de Castro, MD

Fabio Pires De Souza Santos, MD
Theo J.M. de Witte, MD, PhD
Consuelo del Cafizo, MD, PhD
H. Joachim Deeg, MD

Michel Delforge, MD, PhD
Matteo G. Della Porta, MD
Mike Dennis, MD

Amy E. DeZern, MD, MHS
Bruce Dezube, MD

Rishi Dhawan, MD

John F. DiPersio, MD, PhD
Minghui Duan, MD

Theofanis Economopoulos, MD
M. Tarek Elghetany, MD

Sarah England, PA-C

Douglas V. Faller, MD, PhD
Salman Fazal, MD

Lenn Fechter, RN, BSN
Donald I. Feinstein, MD, MACP
Sandor Fekete, MD

Jos¢ Maria Ferro, MD

Maria E. Figueroa, MD
Kalman Filanovsky, MD

Chun Yew Fong, MD

James M. Foran, MD, FRCP
Heiner Frost, MD

Steven Fruchtman, MD

Arnold Ganser, MD

Alejandro Garcia-Hernandez, MD
Guillermo Garcia-Manero, MD
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Samer Khaled, MD
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With your help, the cure is within reach!
Be A Champion of Hope

Your donation makes a difference!

| want to make a difference...

by making a tax-deductible contribution of
(1§35 %55 ($100 3$250 (A$500 [ $1000 (A Other $

Name

Address

City/State/Zip

Email

Please make all checks payable to the MDS Foundation.

(3 Mastercard (3 Visa [ American Express

Card No. Exp Security Code

Mail to: The MDS Foundation, Inc., 4573 South Broad St., Suite 150, Yardville, NJ 08620
All contributions are tax-deductible.

the myelodysplastic syndromes foundation

statement of purpose

The Myelodysplastic Syndromes Foundation, established by an international group of physicians and researchers, is a nonprofit health
organization devoted to serving those patients afflicted with MDS. Until the Foundation was set up, no formal organization had been

devoted to MDS.

the foundation’s mission

The MDS Foundation, Inc. (MDSF) is an international organization devoted to the support and education of patients and healthcare
providers with innovative research in the fields of MDS and related myeloid neoplasms in order to accelerate progress leading to the
control and cure of these diseases. By building an international community of physicians, researchers, and patients, we will make

potentially curative therapies available for all patients with MDS.

contact us

Phone within in the US: 1-800-MDS-0839 The MDS Foundation, Inc.
Outside the US only: 1-609-298-1035 4573 South Broad Street
Fax: 1-609-298-0590 n @ u Suite 150

E-mail: patientliaison@mds-foundation.org Yardville, NJ 08620

To learn about MDS visit us at

www.mds-foundation.org
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TESTIMONIALS

“My father was diagnosed with
MDS in Oct 2016 and this is the
best site | have found online”

I would love to provide him with
these books of information about
MDS. Thank you.

Rebecca V.

"My parents being techno-
logically challenged, these books
would be a great resource in this,
the beginning of our education.
Thank you for aiding us in this
time of need. Let the battle begin

Tracey A.

1"

“Thank you for providing a booklet
that addresses many of my questions
and provides resources to seek
answers to other questions.”

Lindsay G.

"“This information was very helpful to
help me understand all about MDS. |
want to share a copy with a friend.”

Anna A.

"The online book is very helpful.
Would be very happy to have the
hardcopy for my family.”

Debbie L.

"

“Great association

Selemon G.

"Thank you for making these books
available. They're the most accessible
I've found so far.”

Maya T.

The Building Blocks of Hope Handbook
provides  strategies for patients and
caregivers living with MDS. This program is
designed to give patients and caregivers the
in depth information that they are looking
for and to allow them to take an active part
in their MDS journey. The BBoH is
available in several languages. Call 1-800-
MDS-0839 for your FREE copy today.

BOARD OF DIRECTORS

Pierre Fenaux, MD
Hépital St Louis, Université Paris 7

Peter L. Greenberg, MD
Stanford University School of Medicine

Sandra E. Kurtin, RN, MS,
AOCN, ANP-C
The University of Arizona Cancer Center

Alan F. List, MD
Moffitt Cancer Center

Luca Malcovati, MD
University of Pavia School of Medicine

OFFICERS
Susan Hogan, Operating Director

Tracey Iraca, Secretary
Roberta Smith, CPA, Treasurer

Stephen D. Nimer, MD, Chairman
Sylvester Comprehensive Cancer Center

MEMBERS EMERITUS
John M. Bennett, MD
Rochester, New York, USA

Charlotte M. Niemeyer, MD
Freiburg, Germany

Franz Schmalzl, MD
Innsbruck, Austria

MEDICAL & SCIENTIFIC ADVISORY BOARD

Rafael Bejar, MD, PhD
Moores Cancer Center at the
University of California, San Diego

Rena Buckstein, MD, FRCPC
Sunnybrook Health Sciences Centre

Mario Cazzola, MD, Chairman
University of Pavia School of Medicine
Fondazione IRCCS Policlinico

San Matteo

Theo J.M. de Witte, MD, PhD
Radboud University Nijmegen
Medical Centre

Nijmegen Centre of

Molecular Life Sciences

Erin P. Demakos, RN, CCRN
Icahn School of Medicine
at Mount Sinai

Benjamin Ebert, MD, PhD

Dana-Farber Cancer Institute

Silvia M. M. Magalhédes, MD, PhD
Federal University of Ceard
Hospital Universitario Walter Cantidio

Uwe Platzbecker, MD
Universitatsklinikum Carl Gustav Carus

Yasushi Miyazaki, MD
Nagasaki University

Ghulam J. Mufti, DM, FRCP, FRCPath
King's College London &
King's College Hospital

Akiko Shimamura, MD, PhD
Dana-Farber Cancer Institute

Lewis R. Silverman, MD
Icahn School of Medicine
at Mount Sinai

DEVELOPMENT BOARD

Stuart Goldberg, MD
Jennifer Keam, MD
Deborah Peirce

Julia McGuire, Advisor
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JANE MASSEY,

Jane Massey, far left, with her family

MDS PATIENT, SPEAKS:

Not too many people can say this,
but breast cancer saved my life.

It came as a shock. After a few months of being
cancer free, | was devastated when | was diagnosed
with Myelodysplastic Syndromes (MDS) in Decem-
ber 2016. As a 50 year old wife, mother of three, and
someone who just beat breast cancer, | was looking
forward to returning to my work as a pharmacist
and spending more time with family and friends. This
new diagnosis put everything on hold; never did |
think | would have blood cancer.

| would have to fight for my life one more time.

CONTACT US: dkms.org < 100 Broadway, 6th floor -

New York, NY 10005

My doctors told me that a transplant is the only
course of treatment for MDS. What’s more, | would
need one as soon as possible. It was difficult to
accept what would happen to me if | didn’t find a
match.

We learned that the first step, though rare, is to

test my siblings to see if they are compatible

before turning to the potential donor database. Sara,
my daughter and a pharmacy student at University
of Missouri-Kansas City, couldn't wait to see if my
siblings were a donor match and quickly started

the process to set up a donor drive with DKMS, the
nonprofit leading the fight against blood cancer. As
fate would have it, two of my siblings turned out to
be perfect matches, and I'll receive my bone marrow
transplant in the next few months.

+ tel 866.340.3567 <+ fax 212.209.6710 « pr@dkms.org



However, not everyone
is as lucky as me.

According to DKMS, only 30% of patients are able to
find a matching donor within their family. The other
70% will rely on an unrelated donor to save their life.
The humbling realization that most MDS patients
are not as fortunate as | am to find a match in their
family has inspired my family to team up with DKMS
to take action and help other patients by registering
new donors; a need that is critical.

Every three minutes someone in the U.S. is
diagnosed with a blood cancer and over 170,000
Americans are diagnosed with a blood cancer
each year.

@ EVERY THREE MINUTES

someone in the U.S is diagnosed with a blood cancer

000 170,000 AMERICANS

D diagnosed with a blood cancer each year

After seeing first-hand the difficulty faced by blood
cancer patients, Sara was determined to take action.
She brought together pharmacy students from the
UMKC Schools of Pharmacy in Kansas City,
Springfield, and Columbia, MO, to help register
potentially lifesaving bone marrow donors with
DKMS. As president of her student pharmacy group,
APhA-ASP, Sara worked directly with DKMS to
organize a series of bone marrow registration drives
to raise awareness about MDS and bone marrow
transplants in general.

Since my diagnosis, my life has changed. Knowing
that the cure for my type of MDS is only by
transplant has been a little overwhelming. Knowing
that to sustain my life, | am dependent upon
someone else to give me a part of them is

humbling. My diagnosis has motivated my family to
take action and pay it forward. Helping others find a
potential donor is getting us through this tough time
and serves as a constant reminder of how lucky we
are to have found my match in my siblings.

In the end, my breast cancer may have very well
saved my life. If it wasn’t for the routine bloodwork
that | received during my treatment, | may still not
know that | have MDS.
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Jane with daughter, Sara

| encourage everyone who can to take time to
become a part of the bone marrow registry. It's a
simple process and your blood could bring new life
to someone who will die without it. The donor
journey begins with a swab of the cheek that takes
less than 60 seconds and can be the action that
leads to a lifesaving transplant.

My family’s goal is to reach as many people as we
can throughout the state of Missouri and the rest of
the United States. My hope is our story can help
inspire thousands of people around the world. If
you’re interested in helping to raise awareness,
holding a drive, registering yourself or your family
and friends, please visit DKMS.org to learn more.

SPREAD THE WORD

n /DKMS.us

©

@DKMS_us , @DKMS_us B@DKMS_US



AML CORNER

PRESS RELEASE

Syros Announces
Approval of
Investigational Device
Exemption (IDE) for
Blood Test to Identify
Cancer Patients with
Proprietary Biomarkers

IDE Allows Syros to Expand Ongoing
Phase 2 Clinical Trial of SY-1425 into
Newly Diagnosed Acute Myeloid
Leukemia and Low-Risk Myelodysplastic
Syndrome Patients

CAMBRIDGE, Massacusetts

October 11, 2016 — Syros Pharmaceuticals
(NASDAQ: SYRS) today announced that
the U.S. Food and Drug Administration
(FDA) has approved an investigational
device exemption (IDE) for a laboratory-
based blood test to detect proprietary
biomarkers  discovered using the
Company’s gene control platform to select
patients for enrollment in the ongoing
Phase 2 clinical trial of Syros’ lead drug
candidate, SY-1425, a selective retinoic
acid receptor alpha (RARa) agonist.

The approval of the IDE allows Syros
to expand its Phase 2 clinical trial to
include newly diagnosed acute myeloid
leukemia (AML) patients 60 years of age
or older who are not suitable candidates
for standard chemotherapy and low-risk
transfusion-dependent myelodysplastic
syndrome (MDS) patients who test
positive for the biomarkers. The trial is
currently enrolling genomically defined
patients with relapsed or refractory AML
or high-risk MDS identified using the
biomarker test.

“The approval of the IDE is an
important milestone in the development of
SY-1425 because it allows us to expand
into a broader set of AML and MDS
patients and potentially benefit four patient
populations with high unmet medical
need," said Nancy Simonian, MD, Syros’

Chief Executive Officer. “This achieve-
ment is a testament to our ability to
discover genomically defined subsets of
patients who are most likely to respond to
our gene control therapies and collaborate
with partners to develop biomarker tests to
identify these patient subsets, which is a
key part of our strategy to advance a new
wave of gene control medicines.”

Using its gene control platform, Syros
discovered subsets of AML and MDS
patients whose tumors have a highly
specialized regulatory region of non-
coding DNA, known as a super-enhancer,
that is associated with the RARA gene,
which codes for the RARa transcription
factor. The super-enhancer is believed to
lead to over-production of the RARa
transcription factor, locking cells in an
immature, undifferentiated and proliferative
state. Syros further investigated this
biology directly in patient tissues and
conducted preclinical studies showing that
the RARA super-enhancer is predictive of
response to treatment with SY-1425 in
models of AML. Based on those data,
Syros developed a biomarker strategy for
its Phase 2 trial to identify these subsets of
AML and MDS patients it believes are
most likely to respond to treatment with
SY-1425. Syros estimates that approxi-
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mately 25 percent of AML and MDS
patients have the RARA super-enhancer.
The proprietary biomarkers
developed into a validated laboratory test
in collaboration with a diagnostics

were

company under Clinical Laboratory
Improvement Amendment, or CLIA,
guidelines using a well-established

diagnostic platform. The test is currently
being used to select relapsed or refractory
AML or high-risk MDS patients in the
ongoing Phase 2 trial of SY-1425. The
diagnostics company submitted the IDE to
the FDA, which was required for
prospective selection of patients with
newly diagnosed AML and low-risk
transfusion-dependent MDS for the trial.

The Phase 2 clinical trial of SY-1425 is
a multi-center, open-label trial exploring
safety and efficacy. The primary endpoint
is overall response rate for AML and
high-risk MDS patients and red blood
cell transfusion-independence rate for
low-risk MDS patients. Other endpoints
include assessment of pharmaco-
dynamic biomarkers, duration of response,
safety and tolerability, and overall and
progression-free survival.

Additional details about the trial can be
found using the identifier NCT02807558 at
www.clinicaltrials.gov.



An expression makes a world of difference

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

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

To learn more about our Phase 2 clinical trial in MDS, please visit
clinicaltrials.gov and search by the trial identification number
NCT02807558.
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MDS CENTERS OF EXCELLENCE

Our MDS Centers of Excellence are institutions that meet the highest standards for diagnosis,
treatment and patient care. Your Center helps form the referral base for patients seeking first or
second opinions and/or additional treatment options from experts in MDS. We currently have 67
Centers in the United States and 107 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 include recognition as an MDS Center of Excellence by the MDS Foundation. Our MDS Centers of Excellence
are recorded in our published newsletters and on the Foundation’s website.

For many centers, the acknowledgement attracts patients who are seeking high-quality, MDS specific care, allowing these patients access
to the latest programs and leading-edge thinking and treatment of the disease. Patient referrals through our Patient Liaison to the Center
are a direct result of this recognition. The membership dues support the Foundation’s mission and provide physicians with discounted

registration rates for our biennial International MDS Symposium, as well as a reduced rate for subscription to Leukemia Research.

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

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

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

B An established university
(or equivalent) program

B Recognized morphologic expertise
in MDS

Please contact the Foundation for further information and an application form for your center.

B Available cytogenetics and/or
molecular genetics

B Ongoing research, including Institutional
Review Board—approved clinical trials

The following centers have qualified as MDS Centers of Excellence:

UNITED STATES

ARIZONA

Mayo Clinic Hospital
Scottsdale, Arizona
Raoul Tibes, MD, PhD
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 at the
University of California, San Diego
Rafael Bejar, MD, PhD

Peter Curtin, MD

Stanford University Medical Center

Stanford, California
Peter L. Greenberg, MD

UCLA Center for Health Sciences
Los Angeles, California
Gary J. Schiller, MD

University of Southern California
Keck School of Medicine

Los Angeles, California

Casey L. O’Connell, MD

COLORADO

University of Colorado
School of Medicine
University of Colorado
Cancer Center

Aurora, Colorado

Daniel Aaron Pollyea, MD, MS

CONNECTICUT

Yale Cancer Center/

Smilow Cancer Hospital

Yale Univesity School of Medicine
New Haven, Connecticut

Steven D. Gore, MD

FLORIDA

All Children’s Hospital
St. Petersburg, Florida
Gregory Hale, MD
Mayo Clinic
Jacksonville, Florida
James M. Foran, MD

Moffitt Cancer Center
Tampa, Florida
Alan F. List, MD
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B Documentation of peer-reviewed
publications in the field

Sylvester Comprehensive Cancer Center
University of Miami

Miller School of Medicine

Miami, Florida

Stephen D. Nimer, MD

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

INDIANA

Indiana University

Simon Cancer Center

Indianapolis, Indiana

Larry Cripe, MD/Hamid Sayar, MD, MS

IOWA

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

Carlos E. Vigil-Gonzales, 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 Cancer Institute
Boston, Massachusetts
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COPING AND CARING

OUR CAREGIVER STORIES

The MDS Family:
Coping and Caring Events

Rochelle Ostroff-Weinberg
Wynnewood, Pennsylvania

Coping and Caring Luncheon
November 5, 2016

MDS patients and their families
gathered at the Craftbar Restaurant in New
York City for a wonderful luncheon on
November Sth, 2016. Guest speaker was
Sarah Kelly, MSW, LCSW (Oncology
Social Worker). Ms. Kelly’s specialty is on
cancer quality of life and psychosocial
wellbeing issues.

We hope you will join us at our next
gathering on Saturday, April 29,
2017, 1-4 pm at the White Dog
Café in Philadelphia.

Kindly register by April 21st by
calling 1-800-637-0839 or email
ahassan@mds-foundation.org.
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The Importance
of Research and
Clinical Trials

Page L. Wingfield
Durham, North Carolina

I’'m sure that if you are reading this
publication, you are aware of the
importance of research and clinical trials.
By sharing our story, my hope is you can
see their value from a real life perspective.

In 1970 my husband Neal and I had
been married for six short months when he
was diagnosed with Stage IIIB Hodgkins
Disease. At that time the expected survival
rate was only two years, and radiation was
the sole treatment available. However,
there were promising clinical trials being
held at the National Institutes of Health in
Bethesda, Maryland. Neal was fortunate to
be the last subject enrolled in a study
testing the efficacy of a four drug treatment
referred to as MOPP. It was a most difficult
chemotherapy treatment, but he was one of
those who reacted favorably to the drugs
and his Hodgkin’s Disease was brought
into remission. As years passed and his
remission held steady, we were able to
build a life for ourselves.

We were given the precious gift of
time... to have a family, raise our children
and enjoy a full life together. He worked
for NIH for twenty-three years, and then he
followed the true calling of his life and

became a United Methodist pastor, serving
for 18 years. As far as [ am aware, Neal
may have been one of the longest post-
MOPP therapy survivors, living forty two
years past his treatment.

The need for research
and clinical trials is
never ending. Today's
cutting edge treatments
depend in part on your
willingness to take that
leap of faith and

participate in clinical

trials you are eligible for.

In 2009, after more than a year spent
seeking medical help for extreme fatigue
and shortness of breath, a diagnosis of low-
risk MDS was made. His MDS involved
the red blood cells only, so for a while he
received occasional transfusions and
erythropoietin shots to stimulate red blood
cell production. At first the doctors
considered his MDS to be de novo (no
known cause) because of his long
remission from Hodgkins Disease.
However, they later determined that it was
indeed secondary to his previous
chemotherapy.
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Because of his age and medical history,
he was not considered a good candidate for
a bone marrow or stem cell transplant.
Instead, he was treated first with Vidaza
and then Revlimid. Revlimid worked for
over one year, making him transfusion
independent. When Revlimid stopped
working our last hope was to once again
enter a clinical trial. We traveled to Duke
University Hospital and met with the
principal investigator of the study.
However, a second miracle was not to be.
In January 2012, shortly after our trip to
Duke, MDS claimed his life.

I am so grateful for all the years we had
together and the research and clinical trials
that made it possible. All those who work
tirelessly in research labs, and those who
conduct and participate in clinical trials are
true heroes. Their efforts and God’s grace
gave us a wonderful life together.

The need for research and clinical trials
is never ending. Today’s cutting edge

treatments depend in part on your
willingness to take that leap of faith and
participate in clinical trials you are eligible
for. Increasing the body of knowledge will

take us to a cure for MDS....and all cancers!
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OUR PATIENT STORIES

My Journey With MDS

Rose Zumbiel
Edgewood, Kentucky

My MDS Journey began in 1997 on a
beautiful summer afternoon while sitting
on my porch in my northern Kentucky
home enjoying my day. I noticed that I had
several large bruises on my legs and
became concerned so I decided to see my
family practice doctor. I wasn’t very
worried since I felt fine.

My doctor ordered a CBC test and the
results came back showing a low platelet
count. I had a cold just prior to the test and
my doctor attributed the cold to my low
platelets. However, he asked that I repeat
the CBC test in six months. So, in 1998, 1
had another CBC test but this time the
platelet count came back even lower at
150,000, the low end of the normal range.
My doctor then told me I should see a
hematologist oncologist but even after
being told that, I didn’t realize how serious
this condition could be.

In 1999 I went through my first bone
marrow procedure. I was quite nervous,
even scared, and it turned out to be as
unpleasant as I feared. But the results were
even more unnerving....being told I had a
rare blood disease. I was told they didn’t
have a name for it and the disease mostly
impacted the elderly. I was just 48 at the
time and I worried about the impact on my
husband, Bill, our three adult children and,

at that time, three grandchildren. I just
couldn’t imagine what would happen next.

Sometime over the next few years, |
learned the name of my disease was
myelodysplastic syndrome or MDS for
short. Looking into it more deeply, I found
out it was caused by benzene poisoning.
But I didn’t understand. I had never, to my
knowledge, been exposed to benzene in my
life. Yes, my parents were both heavy
smokers and it crossed my mind that
perhaps that brought it on. But my siblings
didn’t have MDS and neither did my
parents. This didn’t make sense.

Several more years passed and I was
bruising like crazy! Other than being tired
and feeling run-down throughout the day,
bruising was my only noticeable symptom,
again, being caused by my low platelets.
My doctor just seemed to have a “wait and
see” attitude and approach to my condition.
I did not! I couldn’t understand that if my
platelets were dropping, why couldn’t
something be done to bring them back up.

So, I decided in 2004 to find a new
doctor and that’s when Bill and I met Dr.
Manish Bhandari. I knew right away that
Dr. Bhandari would help me. He was kind
and compassionate and I really felt he had
my interests at heart. He is just a wonderful
doctor. He performed my second bone
marrow procedure to determine where I
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was in the progression of the disease. My
platelets came back at 87,000 which was
very scary. But Dr. Bhandari also had a
“wait and see” approach but I now
understood this is how you initially deal
with this disease. So, I tried to get as
mentally comfortable as I could in dealing
with my MDS. I learned to make and sell
jewelry and stay busy with our boat storage
business. And, with three married children
and now five grandchildren, all living within
ten miles of us, it was getting easier in not
thinking about my disease all the time.
Nevertheless, I prayed daily that this disease
with its bruising and fatigue side effects
would go away. But, overall, life was good.

In 2005 Bill retired and I lost my
medical insurance due to my pre-existing
condition (MDS) and was not able to get
new insurance right away. This was a major
worry which proved warranted. During a
normal check-up with Dr. Bhandari, he
noticed new spots on my legs. I didn’t
think much of them but he did and ordered
an immediate bone marrow procedure.
Results showed my platelets dropped down
to 30,000. Now this was bad! He first
ordered platelets for me to see if that would
help. But after just one week, all of these
new platelets were gone and [ was back to
30,000. Now, fortunately, with new
insurance from our State’s high risk Plan,
the next step was my going to our local
hospital’s cancer care center. There, I had
an infusion of a drug, whose name I can’t
recall. Anyway, | was allergic to the drug
so the procedure was halted.
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It was now 2007 and Dr. Bhandari
ordered an infusion of a new chemo drug,
Vidaza. However, we were getting ready to
open a beauty salon with our daughter so I
didn’t really want to start taking the chemo
at that time. Therefore, I held off in taking
Vidaza and we opened the salon where I
could place my jewelry and help run the
business. I loved it!

But the next year I felt I couldn’t hold
off from taking the Vidaza any longer so I
began treatment. It involved taking 21
shots one week each month for six months.
After six months, my platelets had
increased to 57,000 so Dr. Bhandari
stopped the Vidaza treatments to see what
would happen. Over the next six months,
my platelet levels moved around but
generally increased so that by 2009 they
were up to 86,000. This was great and I felt
good. Over the next 2 years I continued to
worry and also prayed a lot that the levels
would continue to increase. They seemed
to bounce around so much so that Dr.
Bhandari dubbed me “The Bouncer”. But
their range stayed around 56,000 — 87,000.

My bruising, however, was getting
worse. Therefore, I decided to call the
MDS Foundation to seek out their advice
and determine if my bruising was common
among others with MDS. I spoke with
Audrey Hassan who suggested I go to one
of their Centers of Excellence in the United
States. We learned one was within two
hours in Indianapolis at the IU Cancer
Center so I made an appointment with Dr.
Larry Cripe. I had previously discussed
with Dr. Bhandari my interest in this
second opinion and Dr. Bhandari said that
if he had the condition I have, he’d want to
get a second opinion also. Dr. Bhandari
sent all my bone marrow reports and
information to Dr. Cripe. Bill and I saw Dr.
Cripe in August 2011. Dr. Cripe was very
thorough and professional, reviewed all the
material sent to him and gave me an
examination. While waiting to hear Dr.
Cripe’s analysis I prayed that he would
have an answer about my bruising and

when he came back to see me he did! He
said he could understand why Dr. Bhandari
called my condition MDS when looking at
my bone marrow but he believed I had an
auto immune disease mimicking MDS!
Well, when he said that, I felt [ had a huge
weight lifted off my shoulders. This was
great! | just couldn’t believe it and asked
him to send his findings to Dr. Bhandari.

On the drive back home Bill and I
talked and were stunned that I didn’t have
MDS. When I saw Dr. Bhandari a couple
weeks later I asked him what he thought.
He said he and Dr. Cripe were both
correct...] have both MDS and an auto
immune disease. I was confused and
looked at him and said “Really?” He said
Yes and I said “While I love you for all you
have done for me, I am going to believe Dr.
Cripe!” Dr. Bhandari laughed and said
“Believe whatever helps you best.” The
fact that my condition could be an auto
immune disease is not good. An auto
immune disease can be very serious but not
as bad, at least in my mind, as MDS.

However, a short time later my
excitement faded. Dr. Bhandari told me
that, after speaking with and reviewing my
bone marrow biopsies with Dr. Cripe, they
were in agreement that my S8th
chromosome showed I definitely had MDS.
Although this news was now definitive and
I was quite troubled by it, I accepted it.
What choice did I have?

At that time in 2011, my platelet count
was 75,000. Over the next several years,
my platelet count continued to bounce up
and down but it began trending higher. One
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month it might be 90,000, the next month,
80,000, the next month 110,000. But in
2016 the range increased even more to
110,000—150,000. During these years, I
continued to go about my life, living it to
the best of my ability. By 2016 my
grandchildren count is up to nine and my
family and jewelry business are keeping
me busy and sane.

I’ve continued to pray for my bruising,
fatigue and disease to leave me. But in
November last year, just by happenstance,
I became familiar with and started praying
to a modern-day saint, St. Padre Pio, who
has performed many miracles. [ would pray
to him off and on throughout the week
whenever I would think of him. About a
month after I started praying to him I
received unsolicited in the mail a prayer
card and chaplet from The St. Padre Pio
Foundation. I was shocked! It was like St.
Padre Pio himself was asking me to use the
prayer card and chaplet to pray to him. So,
I began praying to him every night for
healing from this disease. In late December
I saw Dr. Bhandari for my normal checkup
where he again did a CBC and platelet
check. When I learned that my platelet
count was an all-time high of 182,000, I
sought out Dr. Bhandari. I was so excited!
When I saw him he sat me down and said,
“Rose, I believe there has been a miracle!”
I was stunned. I couldn’t believe it. He said
“I don’t know how but you are cured.” I sat
there in shock. I was cured. It was a
miracle! He shook my hand and said he’d
see me in six months just to touch base.
Now, I do believe in miracles. I prayed
hard and often over the years and believe
Padre Pio had a hand in my healing along
with Dr. Bhandari.

Today I feel great. I am still tired and
the bruising continues. Dr. Bhandari said it
would because the bone marrow is
damaged. But I look at the bruising and
fatigue as my cross to bear. I still pray
every day. I hope everyone reading this
feels hope on their journey and I will be
praying for all of you.



OUR PATIENT STORIES: AN UPDATE

From Nothing About
MDS in Danish -

To Being Part of the
Growing Danish
Patient Society Lyle

Niels Jensen
Slangerup, Denmark

More than ten years ago when I was
diagnosed with MDS—Myelodysplastic
Syndromes—there was no information in
Danish about MDS on the Internet.
However, luckily, I managed to find
several websites about MDS in English.
Having lived and worked in Canada and
with my wife, Anna, being Canadian we
read those websites with great interest the
day after having celebrated our 23rd year
wedding anniversary. The English
language websites were plenty for me, but
Anna yearned to talk with others during the
beginning stages of great uncertainty in my
MDS diagnosis.

Here is the story of the journey from
(almost) nothing about MDS in Danish to
MDS now being an active and visible part
of the growing Danish patient association
Lyle.

Already in the summer of 2008, the
MDS Foundation hosted a morning
meeting for MDS patients and relatives at
the Copenhagen Marriott Hotel with the
opportunity to meet other MDS patients
and their families. My doctor at
Rigshospitalet made me aware of the
meeting, and it was my first contact with
the MDS Foundation. The Keynote speaker
was Dr. Lars Kjeldsen of the Hematology

Clinic at Rigshospitalet, and I also
remember the president of Lyle, Jytte
Gamby, being there to invite those present
to join the then less than a year old
association for lymphoma and leukemia
patients. 1 did not entertain the idea of
joining at that time. I did not have such a
dangerous disease, so I thought: I don’t
belong there!

Building an International Network
via the MDS Foundation

Two years later, I contacted the MDS
Foundation and with my input we worked
together to update the MDS Foundation’s
website. Many email exchanges later and
discussions via Skype across the Atlantic
with Bob Weinberg, a member of the MDS
Foundation’s Board of Directors, resulted
in a more user-friendly modern version of
their previous website. During this time, |
also acquired the domain mdsandyou.info.

Another result of the contact with the
MDS Foundation in 2010 was that the
following year I was invited to two
meetings. The first was a family day for
MDS patients and relatives during their
I1th  International ~Symposium on
Myelodysplastic Syndromes in Edinburgh.
The day ended with a 2-hour meeting
regarding the need to establish MDS-
specific patient groups worldwide. During
that meeting, 1 learned about patients’
associations in England and in France. The
second meeting was a two-day Celgene
event in Munich under the heading
“Partners for Progress” (see participants in
the photo above), which was about the rare
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cancers. During that event, I learned about
difficulty getting newer drugs to Eastern
European countries and the initiative MDS
Life Beyond Limits, which was largely
funded by Celgene. On the return from
these meetings, 1 started the website DK
MDS Patient Support Group in the fall of
2011. The logo of my group was inspired
by the MDS Foundation’s logo. And with
Celgene Denmark’s help, we created
postcards for potential new members to
contact the group. These postcards were
then distributed to the hematological
centers around the country.

Later in 2012, I attended a Lyle hosted
event in Copenhagen and announced the
idea of creating a Danish association for
MDS patients and relatives. [ still
remember one patient’s gripping tale
during the meeting about her bone marrow
transplant at Rigshospitalet, and her remark
after having attended the first minutes of
my little after meeting: “Good luck with
the project. I am cured, so I’'m not
interested in an association of MDS
patients”. There were maybe about 25-30
participants at the small after meeting and
my contacts in Celgene Denmark had told
me that around 200 to 300 patients a year
were confronted with the diagnosis of
MDS in Denmark. Based on this and the
survival curves, which I had seen in
various medical articles, I then estimated
that there were around 800-1000 people
living with MDS in Denmark. 1 was
somewhat optimistic and thought at that
time that the new association could easily
get 200 to 300 members to join.
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The First Meetings for MDS
Patients and Relatives Were
Successes

In the Spring of 2013, the first meeting
for MDS patients and relatives was held in
conjunction with the Novartis Iron Summit
at the Bella Center that year. There were
three speakers: Dr. Lars Kjeldsen from
Rigshospitalet in Copenhagen, Dr. Norbert
Gateman from HeinrichHeine University
Hospital in Germany and Dr. Richard Wells
from Sunnybrook Health Sciences Centre
in Canada. About 60 people registered for
the event of which about 45 showed up. In
the picture above Dr. Richard Wells speaks
about the myths of MDS.

The next meeting, which was held at
Roskilde Hospital in January 2014, was an
even bigger success with over 70 people
registering for the event and about 60 of
them finding the way to the hospital
auditorium. Guest speakers were consultant
Klas Raaschou Jensen from the local hospital
and Dr. Theo de Witte from the Netherlands,
who was in Roskilde to attend a meeting of
Danish hematologists. Dr. Theo de Witte’s
presentations were given in English, but
translated into Danish by interpreter.

The image below shows a loved one
supporting a MDS patient during the
meeting in Roskilde.

Then interest seemed to evaporate. At a
meeting in Stakladen in Aarhus with Dr.
Eva HellstrémLindberg from Karolinska in
Sweden as keynote speaker and a whisper
interpreter who translated from Swedish to
Danish only 25 of the 45 registered
participants showed up. Attendance at the
next meeting in Odense with consultant

Claus Werenberg Marcher from University
Hospital and Professor Detlef Haase from
GeorgAugust University of Gottingen as
keynote speakers was even less. What I
most remember from that meeting was the
very inspirational nurse, Winnie Krejsing,
which Dr. Marcher had brought along, as
well as the subsequent conversation with
Dr. Haase about the importance of research
for the future treatment of MDS patients. A
planned meeting in Aalborg had to be
canceled due to little interest.

Our finances were rather limited. We
had received a startup grant from the MDS
Foundation and had entered into a few
collaboration agreements with Novartis.
These agreements allowed us to use the
communications company Geelmuyden.
Kiese to perform all the practical work in
connection with our meetings, such as
contacting speakers to arrange dates and
travel, finding a venue, drafting an
invitation and getting printed and
distributed, registering people wanting to
come to the meeting, and arranging
translation of foreign speakers to Danish.

Time to Find Partners Nationally

Based on these developments, the MDS
DK Patient Support Group Board decided
to explore cooperation opportunities in
Denmark. In spring 2015, the board held a
meeting with the Danish Cancer Society,
who told us that we could well achieve the
status of a network under them, but they
would recommend a look at other
opportunities for cooperation. This resulted
in a meeting between board members from
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MDS DK Patient Support Group and board
members from Lyle in late summer 2015.
The participating board members from
MDS DK Patient Support Group were very
happy with the meeting, and the board
decided to seek our activities continued
under the auspices of the patient society
Lyle and thus discontinue MDS DK Patient
Support Group as an independent
association. Subsequently, I attended a
board meeting in Lyle, which was a very
good experience. The board decision was
endorsed at our annual general meeting in
the autumn, and then the way was open for
a binding cooperation.

At the same time international
cooperation was intensified. MDS DK
Patient Support Group became an associate
member of the MDS Alliance and
participated in a Novartis Iron Overload
Patient Advisory Board meeting in Berlin.

At Lyle’s general meeting on April 1,
2016, I was elected to Lyles board. Then
MDS DK Patientsupport group held as our
statutes prescribe an extraordinary general
meeting on 13 April at Karens Minde
Culture House, where the autumn decision
on the association’s abandonment was
confirmed. So now, the activities of MDS
DK Patient Support Group is part of
something bigger, namely the growing
patient association Lyle fully in line with
what Celgene CEO recommended at
Partners for Progress in Barcelona in 2012:
Go together across diseases and borders,
and stand stronger against politicians and
companies  both  nationally  and
internationally.



What Has MDS DK Patient
Support Accomplished?

In its few years of existence, MDS DK
Patient Support has created a website,
which provides information about MDS in
Danish both for the newly diagnosed and
for those who have been living with MDS
for some time. This will continue under the
patient association Lyle.

Month after month, we have attempted
to bring information about the latest
research development around MDS mainly
based on the periodical Leukemia Research
and the Google+ group Advances in
Medicine and Biology. This will continue
under the patient association Lyle and
expand to other information sources.

We took initiative through Celgene to
having the website MDS Life Beyond
Limits available in Danish and other
Scandinavian languages. After publication
of the MDS Foundation’s patient booklet in
Danish on our website, Celgene took the
initiative to create the website blodceller.dk
specifically aimed at the newly diagnosed
MDS patients and their relatives also in all
Scandinavian languages. The information
on this website is also available in printed
form through the patient society Lyle. Our
latest finished project is the Danish
translation of the MDS Foundation’s
booklet “What Does My Bone Marrow
Do?”, and it is available for distribution to
patients and their caregivers in Denmark,
and will in the near future also be available
as a downloadable PDFfile on the website
dkpsg.mdsand.you.info.

In 2015, in a last minute membership
drive we also created a postcard to
advertise our website which was
distributed to Danish hematological centers
in a holder. Some people on the picture are
MDS patients and some are not. This
postcard was financed by the startup grant
from the MDS Foundation.

What | Bring to the Patient
Society Lyle

What am [ bringing to Lyle? I have an
interest in delving into the latest scientific
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breakthroughs in medical research. My
background as a chemical engineer makes
this possible. Until the middle of 2015, my
focus was only on articles that specifically
mentioned MDS, but recently interest has
spread to other abbreviations such as AML,
ALL, CLL, CMML abbreviations, which I
hope to get a little more knowledge of
during the coming months. In addition, I
am interested in photography and for what
is happening in Danish politics. Those
interested can read more about that on my
Google+ pages and see some of my photo

on 500px. Besides the website www.mds-
andyou.info with links to MDS groups
worldwide and a world map of MDS
Centers of Excellence and the website
dkpsk.mdsandyou.info, 1 am also
webmaster of a few other websites so IT
takes up a little in my everyday life. In
everyday life, I use mainly computers with
the operating system openSUSE, which is
based on the same core code as most of the
world’s supercomputers. Over the past
years, | find that I am increasingly using
browser based tools, which also works on
my smartphone or tablet.

I share the hope of the Chairman of Lyle
that this patient support group eventually
will develop into a support organisation for
all blood cancer patients in Denmark.
Including adding MDS to diseases such as
AML, ALL, CMML is a step in that
direction. As is the structure, which the
board of Lyle have created to deal with
many diseases.

DANISH MDS AWARENESS POSTCARDS

The idea behind the picture is that one cannot identify who has MDS. Three people in
this picture have been diagnosed with MDS. Patients are sometimes hurt by comments
along the lines of “but you don t look sick.”




We
Will

exhaust all possibilities.

We will...because patients are our priority.

Celgene Patient Support® provides free and personalized assistance with patients’ access and
reimbursement needs.

With continual communication and consistent follow-through, your dedicated Celgene Patient Support®
Specialist will streamline access to Celgene products by helping you and your patients with:

Benefits investigation To Contact Celgene Patient Support®:

Prior authorization Call: 1-800-931-8691

Appeal support E-mail: patientsupport@celgene.com

Medicare Fax: 1-800-822-2496

Co-pay assistance Visit: www.CelgenePatientSupport.com

— Gelgene Commercial Co-pay Program )

— Co-pay assistance through third-party organizations Monday through Friday, 8:00 av to 7:00 pm ET

Prescription status
Celgene free medication program

Celgene products and restricted
distribution programs

4 out of 5 patients who requested assistance from

Celgene Patient Support® received their medication. CELGENE
PATIENT
SUPPORT®
A
((Celgene Celgene Patient Support® is a registered trademark of Celgene Corporation.
\\’ © 2013 Celgene Corporation 09/13 US-CELG110059(1) One source, many possibilities®
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CONTRIBUTIONS TO THE MDS FOUNDATION

The MDS Foundation relies on gifts to further its work. We would like to acknowledge the generosity

of the following individuals and organizations that have recently provided gifts to the Foundation:

Robert Allard ¢ Frances R. Applebaum e
Rodney Armstrong Jr. e Richard and
Susan Baldwin e Kathleen Barnett e
Steven Bechtel ¢ Charles M. Bell e
Benita Berman e Robert Brickner e
Cynthia Brossman ® Jan Brown e Anne
Cahn ¢ Tom and Laura Cammarota
David Carden e Jeanne Carden ¢ Donald
Cariani, MD e Livio Ciaralli ® Jessica
Conley ® Jane Connelly ¢ Fred Constantine
e Janice Cook ® Susan E. Cook ¢ Linda
Day e Stuart and Vera Deniston ® Mark
De Noble ¢ Martha De Noble ® Marilyn
Dickstein ¢ Dennis D. Dillon ¢ Rogers
and Kathy Dixson e Jean Elli e Charlotte
Ellner e Diana L. Feit ¢ Shayle Fox e
Dorothea Fradkin ¢ William Frost e
Vanessa Locher Fry e Andrew O.
Feuerstein e Margaret Gavin ° Andy
Glasgow ¢ Robert Glasgow ® Benja Good
¢ Natalie Greenberg ¢ Peter L. Greenberg
e Terry Grigg « W.C. Hall, Jr. ® William
Hamilton e Ralph A. Hamaker ¢ Pete
Hanna ¢ Renee Hanna e Sally Hanna e
Cindy Hardee ¢ John U. Harris, Jr.
Mary Haynes © Alice Healy ¢ Margery
Ann Heath e John and Joan Heine ¢ Linda
Hibbert e Patricia Hille ¢ Melinda
Hopper e Leonard A. Jewler e Barry

Johnson e Joseph P. Keenan ¢ Christa
Kerkorian e Nancy Killion ¢ Michelle
King e Joseph and Claudia Kotowicz
Raymond Kuehl ¢ Kevin Lawlor e Carol
A. Lovell e William G. Lovell ¢ Nancy,
Brian and Tara Madden ¢ Sandra Madden
e Prue Malles ¢ Raymond W. Malles e
Lunelle Siegel McCallister ® James R.
McCloud e Debbie McDermid ¢ Helena
A. Miley e Betty Jane Mincemoyer
Laura Molnar ¢ Larry Moore ¢ Pamela
Mroczkowski ¢ Jean Naman e Robert R.
Nash e Stephen D. Nimer ¢ Wendy
O’Brien ¢ Frank Y. Parce ® Kenton Pate
e Janna Pelle ¢ William Pesek ¢ Ron
Peters ¢ Jerry W. Pike ¢ Diane Plitz
Carol Pomeroy e Carolyn L. Porco e
Theodore and Ellen Propp ¢ Annette
Puczkowski e Clement and Joan
Rancourt ¢ Joe Randazzo ¢ Katherine
Radosh e Edwin
Rozendal ¢ Emily Rubinstein ¢ Donald
M. Shachat e Nancy R. Schauer ¢ Dan
Scheuer ® Markus Schuetz ¢ Genevieve
Sharp e William Sharp e Alan and Teri Jo
Shields e Fred Skinner ¢ Claire-Elizabeth
Sloan e Carol Solberg ¢ Ronald Solberg ©
Thomas B. Snodgrass e Patricia Stohler e
Morris and Nancy Storck ¢ Otto Ryan

Andrea Reese e

Szanto e Frederick J. Tieuli Jr. ® Sherri
Tieuli ¢ Becky Toomay e Judy Traister e
Richard Traister ¢ Karen Tschinkel e
Marcia Vanderlee ¢ Harold J. Van
Essendelft ® Ronald and Helen Vanskiver
e Yvette Vine e Matthew Warshauer e
Virginia Watson e Richard Wayland e
Leon Weiss ¢ Kate Welch ¢ Roberta J.
‘White ¢ Warren H. White ¢ Pam Whitmore
e Martina Wiedmayer ¢ Cindy Wilcox e
J. Thomas Williams, Jr. ® Robynne A.
Williams ¢ Boyd Winck e Randall Wong
e Leonard Yool ¢ Mohammad Zabhir,
MD e Joanne Zanfardino e P.F.
Zanfardino ¢ Rose Zumbiel o William
and Rosemary Zumbiel

ROBERT JAY WEINBERG MEMORIAL

Donations
Have Been
Made By:

Rochelle
Ostroff-Weinberg
Wynnewood, PA

THANK YOU TO OUR SPONSORS FOR THEIR SUPPORT

A
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The MDS Foundation’s Work Helps Keep Memories Alive

MEMORIAL DONATIONS HAVE BEEN RECEIVED IN THE NAME OF:

Larry Admire o Jennie Agresta o Patricia Agresta ¢ Marjorie Armstrong e Bernard Ashner e Gerard Barbero
e Dorothy Bayer ¢ Richard Victor Belluz ¢ Gerald Berman e Judith Bifano e Katrina Blumenstock e
Michael S. Boley e Bernice S. Borelli e Richard Botwinick e Joseph Boyd e Donald Brockel ¢ Alvin Judson
Brown, Jr. ¢ Michael Angelo Burdi e William Bynaker e Marie T. Callan e Barbara Callaway e Lucy
Campbell « H. Gordon Cooper, Jr. e Sarita Coopwood e Charles A. “Bud” Cross ¢ Mary Irene Crowell o
Paul Cummins ¢ Edward E. Daley, Sr. ¢ Barbara L. Demers e John Dehnert ¢ Rebecca Lynn Reed Demori
e Helen Denton e Thomas DeRolf ¢ Dominic Devito « Mike Dowd e Patricia H. Drotleff ¢ Leman Leo
Dunlap e Diane Earle e« Michael Ehrlich e Arthur H. Epstein ¢ Mark Feeney o Alvin Fisher e Al Foster
e Nancy C. Fox e Herbert G. Frey o William Earl “Bill” Fritts, Jr. ¢ Anne M. Gaffney ¢ Kenneth Ganzer e
Hector L. Garcia e Milton L. Gerber o James Gilby e Lorraine B. Gleixner ¢ Randy Goodman e Donald
Goers o Rena Gottlieb e Phyllis Gubitosi e Dianne Guinn e Barry Wayne Hall ¢ Margery Ann Heath e
Michael Heimes e Martin Heiss ¢ Myra A. Helton e Gloria Hernandez « George M. Herrmann e Marjorie
Hewett « Chuck Highbaugh e Michael Holmes « Mary Alice Hudzik o Kate Karam o Fred Keiter ¢ Cindy
Klein e Margaret Klein o Jerry Koen e Jerry Laufer ¢ John “Jack” Lawlor e Albert Lee ¢ Duk Pil Lee o
Jacqueline List ¢ David Loeb « Dave Madden o Kathryn Malek o Elefterios Mantas e Fred Matthys ¢ Walter
May e Dolores McFarland e Taylor Moen e Lillian Motris e Daniel J. Mount e Harriett Murphy  Walter
Myers o James Riley Nix e John E. Nowlin e Arlene O’Donnell ¢ Norman Osgood ¢ Hong Ou e Virginia
Owen e Madhavbhai B. Patel ¢ George H. Paul « Anthony Pelle o Frank Penrose e Elaine Phillips e
Kieran E. Pillion e Charles Pritchard e Theodore S. Ratkus e Bonnie L. Reed e Marlene Reinhart o
Antoinette Reiner « Marcia E. Resnik e John J. Rogers « Abraham Rosenthal e Ruth Schmieg « William J.
Schneider, Jr. ¢ Dick Schoemer ¢ Karin Schurfeld ¢ Arnold Schwartz ¢ Daniel Sheehan ¢ Marlene Shervey
e Nicole M. Shoemaker e« Tom “Shu” Shuey e Roy Shumard ¢ Michelle Atwell Smedley e Dale V. Smith e
Robert Skelton e Ray Stohner o Patricia Davey Struck ¢ Dave Sundstrom e Bob Swindell ¢ H. Franklin
Taylor, III e Joe Thomas e Philip N. Thomas e Robert Todd e Donald Toman e Carol Usher  Paul
Valenzano e Giuseppe Vieceli ¢ Robert Harrison Wadsworth ¢ William W. Wallis e Lucia G. Warde ¢« Norma
Weinberg ¢ Gary Wilson e James Carmen Wright ¢ Ruth E. Zager ¢ Michael J. Zondorak

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).

LIVING ENDOWMENTS

Living Endowment Donations Have Been Made in Honor of:

Ronald Solberg Antoinette Reiner Vicinage XV Management Team
Submitted by: Kae Walker, Denny Submitted by: Loretta Reiner and Mark Sprock
and Donna Gilbertson, Eugene and Submitted by: Georgia Curio
Janet Hogden, Carina Whitaker, Steven Bechtel : ;
gaen, ) . Sheila Martin
Ronda Solberg, Cynda Solberg Submitted by: Dan Bergeron Submitted by: Thomas Martin
Ruthanne Simons Don Kane John (Jack) Lawlor
Submitted by: Ruthanne & Earl Simons Submitted by: Jeffrey Kane Submitted by: Kevin Lawlor
Jack Lawlor Bob Wolfe Lynn Oswald
Submitted by: Kevin Lawlor Submitted by: Betsy Burgess Submitted by: Karen Ruud
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A clinical trial is
NOW ENROLLING

MEDALIST is an international
clinical trial for people who have
myelodysplastic syndrome (MDS).
MEDALIST will determine whether
an investigational drug called
luspatercept* can help

o reduce the number of red blood
cell transfusions

« improve the symptoms of anemia
associated with MDS

IF YOU HAVE MDS

of very low—, low-, or intermediate risk and
require regular blood transfusions, you may be
eligible to take part in an international clinical
trial called the MEDALIST Trial.

Ask your doctor about the MEDALIST Trial.
Together you can decide if this clinical trial
is right for you.

MEDALIST

*The safety and efficacy
of luspatercept has not
been established. There
is no guarantee that

A
( Cﬁlgene luspatercept will become
({

commercially available.
in partnership with
Acceleron Pharma

©2016 Celgene Corporation Al rights reserved. 9/16 Version 1 Celgene Medalist Patient Ad_V1.0_23-Sept-16
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NEW CLINICAL STUDY IN MDS

PEVONEDISTAT-2001

A Phase 2, Randomized, Controlled, Open-Label, Clinical Study of the Efficacy and Safety of Pevonedistat Plus
Azacitidine Versus Single-Agent Azacitidine in Patients with Higher-Risk Myelodysplastic Syndromes (MDS),
Chronic Myelomonocytic Leukemia (CMML), and Low-Blast Acute Myelogenous Leukemia (AML).

Takeda Pharmaceuticals International Co. is currently enrolling patients for a Phase 2 clinical trial of the
study drug pevonedistat. The purpose of this study is to evaluate the efficacy and safety of pevonedistat
plus azacitidine versus single-agent azacitidine in participants with higher-risk myelodysplastic syndromes,
chronic myelomonocytic leukemia and low-blast acute myelogeneous leukemia.

This study will look at the overall survival, event-free survival and response to treatment in people
who take pevonedistat and azacitidine when compared to people who take single-agent azacitidine.

The study will enroll approximately 117 participants. Once enrolled, participants will be randomly assigned
(by chance, like flipping a coin) to one of the two treatment groups in a 28 day treatment cycle:

* Pevonedistat 20 mg/m? and azacitidine 75 mg/m? combination
* Single-agent azacitidine 75 mg/m?

All participants will receive azacitidine via the intravenous or subcutaneous route. Participants randomized
to the combination arm will also receive pevonedistat intravenous infusion. This multi-center trial will be
conducted worldwide. Patients may qualify for this study if:

» 18 years of age or older

* Patients have intermediate, high, or very high-risk MDS based on the Revised International
Prognostic Scoring System (IPSS-R), a standard prognostic tool, or have CMML

* Patients have low-blast AML defined as 20% to 30% myeloblasts in the bone marrow (low-blast AML),
and <30% myeloblasts in the peripheral blood and considered appropriate for azacitidine based therapy

In order to refer a patient with MDS, CMML, or low-blast AML for enrollment to this study and review
eligibility criteria, physicians/health care providers should visit www.clinicaltrials.gov (NCT02610777)

Contact: 1-877-674-3784; globaloncologymedinfo@takeda.com

Pevonedistat is an investigational agent and is not approved by the FDA
or other regulatory agencies worldwide as a treatment for any indication. de

Takeda Oncology is a trademark of Takeda Pharmaceutical Company Limited. Millennium Pharmaceuticals, Inc.
is a whollv owned subsidiarv of Takeda Pharmaceutical Company Limited. ©2016 Millennium Pharmaceuticals. Inc. O N C O L O G Y
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NEW CLINICAL STUDY: IMerge Lower-Risk MDS

Current Status: Part 1 recruitment complete; Part 2 is not yet open for recruitment. For
additional details, refer to the Geron press release (125ep2016) at
http://ir.geron.com/phoenix.zhtml?c=67323&p=irol-newsArticle&ID=2201055.

Janssen Research & Development, LLC is conducting a Phase 2/3 clinical study referred to as
“IMerge”, with the study drug Imetelstat, which is a first-in-class telomerase inhibitor. With its
novel mechanism of action, Imetelstat may provide clinical benefit to MDS patients. In this study,
Imetelstat is administered as a 2-hour intravenous infusion every 28 days.

IMerge is a study for people with MDS who need blood transfusions due to anemia (low red
blood cell counts). People with low or intermediate-1 risk MDS that has relapsed or is refractory
to Erythropoiesis-Stimulating Agents (ESAs) treatment are enrolled in the study. This study is
being conducted at multiple hospitals and institutions around the world, in approximately 80
sites globally.

For more information about this clinical study, please visit

www.clinicaltrials.gov (NCT02598661)
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