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non-profit organization. Our mission is to support
patients, families, and caregivers coping with:
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o MDS (myelodysplastic syndromes)
« PNH (paroxysmal nocturnal hemoglobinuria)

o Related bone marrow failure diseases
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INTRODUCTION

Dear Patient or Caregiver,

The purpose of this booklet is to provide you with the most up-to-date information about new
research into the biology and and treatment of myelodysplastic syndromes (MDS), as presented
at the 57" Annual Meeting of the American Society of Hematology (ASH) Annual Meeting in
December 2015.

The ASH Annual Meeting is the world's largest professional gathering of hematologists and
hematological oncologists—i.e., doctors who care for patients with blood disorders or blood and
bone marrow cancers. This conference is where many major findings in the field of blood and
marrow disorders are first announced to attendees, the larger medical and scientific community,
and the media.

New information that researchers hope is important enough to be presented at this meeting is
submitted a few months ahead of the conference in the form of an “abstract’— a brief summary of
the study and its results —and authors of the most interesting and noteworthy abstracts are asked by
ASH to present their research in more detail, either in the format of a tacked-up printed poster or an
oral (podium) presentation.

We selected the ASH abstracts in this summary because we feel they are the most relevant and
important for patients who currently have MDS to know about. Please note that the research results
discussed at the ASH Annual Meeting often involve experimental drugs that are not yet approved
by the Food and Drug Administration (FDA) for general use or investigations of potential new uses
of previously approved treatments. By providing summaries of the research presented, we do not
intend to recommend or endorse any particular medication or treatment approach. Our goal is
simply to inform you about current news and trends in research related to MDS.

[f you are interested in participating in research studies such as those discussed in this booklet, we
encourage you to speak with your doctor about clinical trials or to visit www.clinicaltrials.gov.

As always, please contact AAGMDSIF if you have questions about these summaries or any aspect of
managing your disease.

Mikkael Sekeres, MD, MS

The Cleveland Clinic Taussig Cancer Institute
Member, AAGMDSIF Medical Advisory Board

The abstracts summarized in this booklet may be viewed on the American Society of Hematology web site at

https://ash.confex.com/ash/2015/webprogram/. You may type in the abstract number or title in the search box.
Any conflicts of interest or other relevant disclosures by the study authors are noted in each abstract.
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DISEASE BIOLOGY

4 Key findings:
Therapies that Target Mutations in o E7107 decreased the number of leukemia

Spliceosomal Genes cells in all of the cells from the patients who

had spliceosome mutations.
Stanley Chun-Wei Lee, Ph.D.; Heidi Dvinge; Eunhee Kim,

Ph.D.; Hana Cho; Young Rock Chung, M.S.; Jean-Baptiste ~* Th? response of cellls that did not have the
Micol, M.D.; Benjamin Durham, M.D., Ph.D.; Young spliceosome mutations was weaker.

Joon Kim; Michael Thomas; Camille Lobry, Ph.D.; Silvia .

Buonamici, Ph.D.; Peter Smith; Robert K. Bradley, Ph.0.; ~ Conclusions:

Omar Abdel-Wahab, MD o Leukemia cells with spliceosome mutations

are more sensitive to drugs that inhibit

splicing than cells that don't have these
Spliceosomes are groups of proteins involved mutations.
in splicing together certain sequences in RNA
to form messenger RNA molecules. These
molecules can then produce proteins that work
properly. Patients with MDS and acute myeloid
leukemia (AML) often have mutations in the
SRSF2, U2AF1, and SF3B1 genes that control
RNA splicing.

e This finding could have important treatment
implications for many patients with MDS and
AML who have spliceosome mutations

A previous study had tested the effects of a
drug, E7107, that inhibits splicing in mice
with SRSF2 mutations. To find out whether
these findings can be translated to humans,
the researchers compared the effects of E7107
treatment for 10 days in 10 mice that had been
injected with cells from 5 patients with AML.
Some patients had mutations in spliceosome
genes, but others did not.

4 AAGMDSIF MDS RESEARCH SUMMARY | ASH 2015
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709 Key findings:

Impact of Changes in Gene Mutations
During the Course of MDS on
Outcomes

Hideki Makishima, M.D., Ph.D.; Kenichi Yoshida, M.D.,
Ph.D.; Thomas LaFramboise, Ph.D.; Tetsuichi Yoshizato,
M.D.; Matthew Ruffalo; Mikkael A. Sekeres, M.D., M.S.;
Bartlomiej Przychodzen, M.Sc.; Hiromichi Suzuki,

M.D., Ph.D.; Masashi Sanada, M.D., Ph.D.; Yasunobu
Nagata, M.D., Ph.D.; Yusuke Okuno, M.D., Ph.D.; Yusuke
Sato, M.D., Ph.D.; Aiko Sato-Otsubo, Ph.D.; Michael J.
Clemente; Naoko Hosono, M.D., Ph.D., Yuichi Shiraishi,
M.D., Ph.D.; Kenichi Chiba; Hiroko Tanaka; Yusuke
Shiozawa, M.D.; Ines Gomez-Sequi, M.D., Ph.D.; Holleh .
Husseinzadeh, M.D.; Swapna Thota, M.D.; Kathryn

Guinta; Brittney Dienes; Tsuyoshi Nakamaki, M.D.;

Shuichi Miyawaki, M.D.; Yogen Saunthararajah, M.D.;
Shigeru Chiba, M.D., Ph.D.; Satoru Miyano, M.D., Ph.D.;
Lee-Yung Shih, M.D.; Seishi Ogawa, M.D., Ph.D.; Jaroslaw

P. Maciejewski, M.D., Ph.D.

Many patients with MDS and related disorders
have acquired mutations (mutations that they
didn't inherit from their parents) in certain
genes. This study identified genetic lesions
and changes in clones (abnormal copies of
immature white blood cells) in 718 patients with
MDS. The authors studied 97 of these patients

at several time points to explore the effects of
changes in mutations on outcomes.

Clones were larger in patients whose MDS
had progressed to acute myelogenous
leukemia (AML) or chronic myelomonocytic
leukemia than those with MDS.

More than 80% of patients with low-risk
MDS and all patients with AML had several
mutations in their clones.

In the 97 patients studied at different time
points, the number of mutations in the
PTPN11 gene increased most often, and these
mutations were associated with progression
to AML.

Mutations in CBL, NRAS, STAG2, RUNXI,
and IDH1 were associated with increasing
clone size and evolution into high-risk MDS.
Survival of patients with these mutations was
much shorter than for the entire group.

Significant expansions of JAK2, DNMT3A,
SRSF2, TP53, U2AF1, and ASXL1 mutations
resulted in progression of MDS to AML.

EZH2, TET2, SF3B1 and PRPF8 mutations
were associated with random changes in
clone size but not with progression to AML.

Conclusions:

A detailed understanding of changes
in clones allows new insights into the
significance of non-inherited gene
mutations.
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Markers of Prognosis and Prognostic
Scoring Systems in Therapy-Related
MDS

Andrea Kuendgen, M.D.; Heinz Tuechler; Meritxell
Nomdedeu; Guillermo Garcia-Manero, M.D.; Rami S.
Komrokiji, M.D.; Mikkael A. Sekeres, M.D., M.S.; Matteo
Giovanni Della Porta, M.D.; Alan F List, M.D.; Mario Cazzola,
M.D.; Amy E. DeZern, M.D., M.H.S.; Gail J. Roboz, M.D.;
David P. Steensma, M.D.; Arjan Avan de Loosdrecht, M.D.,
Ph.D.; Arjan Avan de Loosdrecht, M.D., Ph.D.; Richard F.
Schlenk, M.D.; Xavier Calvo; Sabine Blum; Arturo Pereira;
Peter Valent, M.D.; Dolors Costa; Aristoteles Giagounidis,
M.D., Ph.D.; Luis Benlloch; Uwe Platzbecker, M.D.; Carmen
Pedro, M.D.; Michael Liibbert, M.D.; Maria Teresa Cedena;
Sigrid Machherndl-Spand|, M.D.; Maria Lopez-Pavia, M.D.;
Detlef Haase, M.D.; Ana Africa Martin; Claudia D Baldus,
M.D.; Montserrat Martinez de Sola; Reinhard Stauder,
M.D., M.Sc.; Brayan Merchan, M.D.; Claudia Mende; Maria
Teresa Ardanaz, M.D.; Christina Ganster; Francesc Cobo;
Thomas Schroeder, M.D.; Jordi Esteve; Rainer Haas,

M.D.; Nomdedeu Benet; Peter L. Greenberg, M.D.; Ulrich
Germing, M.D.; Guillermo Sanz, M.D., Ph.D.

The data used to develop the International
Prognostic Scoring System (IPSS) and the
revised IPSS (IPSS-R) for MDS didn't include
MDS cases caused by previous cancer
treatments. The usefulness of these scoring
systems for treatment-related MDS (tMDS) is
therefore not fully understood.

The authors analyzed data on 1,511 patients
(median age 68 years) with treatment-related
MDS from Spain, Germany, Switzerland, Austria,
the United States, Italy, and the Netherlands who
had been diagnosed in 1975-2015. On average,
59 months of follow-up data were available

on these patients. Some patients had had MDS
treatment, but others had not.

AAGMDSIF MDS RESEARCH SUMMARY | ASH 2015

Key findings:

o Features that affected survival and time
to progression to acute myelogenous
leukemia included IPSS and IPSS-R score,
chromosome abnormalities, hemoglobin and
platelet counts, and treatment for the initial
cancer with alkylating chemotherapy.

« Both the IPSS and IPSS-R did moderately well
in treatment-related MDS, but not as well as
in primary (not treatment-related) MDS.

e The usefulness of the IPSS and IPSS-R for
treatment-related MDS varied by primary
cancer and type of treatment for the primary
cancer. For example, the IPSS-R did better
in patients who had been treated with
radiation therapy than those treated with
chemotherapy.

Conclusions:

e The IPSS-R and IPSS can be used for
prognosis in patients with treatment-related
MDS, although the IPSS-R is a better choice.

e The prognostic power of both scores is
lower for treatment-related MDS than for
primary MDS.
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Gene Mutations in Patients with
MDS, Associated Disease Features,
and Prognosis

Rafael Bejar, M.D., Ph.D.; Elli Papaemmanuil, Ph.D.;
Torsten Haferlach; Guillermo Garcia-Manero, M.D.;
Jaroslaw P. Maciejewski, M.D., Ph.D.; Mikkael A. Sekeres,
M.D., M.S.; Matthew J. Walter, M.D.; Timothy A. Graubert,
M.D.; Mario Cazzola, M.D.; Luca Malcovati, M.D.; Seishi
Ogawa, M.D., Ph.D.; Pierre Fenaux, M.D., Ph.D.; Eva
Hellstrom-Lindberg, M.D., Ph.D.; Wolfgang Kern, M.D.;
Jacqueline Boultwood, Ph.D.; Andrea Pellagatti, Ph.D.;
David Bowen, M.D., Ph.D.; Sudhir Tauro, Ph.D.; Michael
J Groves, Ph.D.; Paresh Vyas, M.D., Ph.D.; Lynn Quek,
M.D.; Aziz Nazha, M.D.; Felicitas Thol, M.D.; Michael
Heuser, M.D.; Lee-Yung Shih, M.D.; Eric Padron, M.D.;
David Sallman, M.D.; Rami S. Komrokji, M.D.; Alan F.
List, M.D.; Valeria Santini, M.D.; Michaela Fontenay,
M.D., Ph.D.; Peter J Campbell, M.D., Ph.D.; Heinz Tiichler;
Kristen Stevenson, M.S.; Donna S Neuberg, Sc.D.; Peter
Greenberg, M.D.; Benjamin L Ebert, M.D., Ph.D.

Doctors use the International Prognostic
Scoring System (IPSS) and revised IPSS (IPSS-R)
to determine the prognosis of patients with
MDS. But these systems don't take into account
patients’ somatic (non-inherited) mutations in
genes, even though some of these mutations
are assoclated with specific disease features.

The International Working Group for Prognosis
in MDS-Molecular Committee examined the
relationship between mutations in genes
associated with MDS and outcomes, including
survival. The study analyzed samples from 3,392
patients from around the world using next-
generation sequencing. The abstract focused
on 3,200 patients followed for a median of 3.7
years, including 2,173 patients whose IPSS-R
score could be calculated.
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Key findings:

e Mutations in 12 genes were strongly
associlated with shorter survival: ASXL1, CBL,
EZH2, IDH2, NF1, NRAS, PTPN11, RUNXI,
SRSF2, STAG2, TP53, and U2AFL.

o Mutations in SF3B1 were associated with
longer survival.

o Mutations in U2AF1 and ASXL1 were
assoclated with shorter survival.

e Mutations in TP53, CBL, EZH2, and RUNX1
were associated with a poorer prognosis,
regardless of the patient's IPSS-R score.

o Patients who didn't have mutations in TP53,
CBL, EZH?2, RUNX1, U2AF1, or ASXL1 survived
longer (median of 4.8 years) than patients
with any of these mutations (1.6 years), even
after IPSS-R scores were taken into account.

Conclusions:

« Several MDS-associated genes are useful for
prognosis, even after IPSS-R scores are taken
Into account.

» Certain mutations could be used to refine
prognostic scoring systems.
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91
Eltrombopag for Low-Risk and
Intermediate-1-Risk MDS

Esther Natalie Oliva, M.D.; Valeria Santini, M.D.; Caterina
Alati, M.D.; Antonella Poloni, M.D.; Alfredo Molteni, M.D.;
Pasquale Niscola, M.D.; Grazia Sanpaolo, M.D.; Flavia
Salvi, M.D.; Giuseppe A. Palumbo, M.D.; Enrico Balleari,
M.D.; Stefana Impera, M.D.; Agostino Cortelezzi, M.D.;
Anna Marina Liberati, M.D.; Paolo Avanzini, M.D.; Paolo
Di Bartolomeo, M.D.; Christian Rose; Odile Beyne-Rauzy,
M.D., Ph.D.; Francesco Buccisano, M.D.; Monica Bocchia,
M.D.; Fortunato Morabito, M.D.; Aspasia Stamatoullas,
M.D.; Francesca Ronco; Gina Zini, M.D.; Maria Grazia
D’Errigo; Natale Ranieri, M.D.; Patrizia Cufari; Irene
Santacaterina, M.D.; Pierre Fenaux, M.D., Ph.D.; Roberto
Latagliata, M.D.

About 10% of patients with low-risk MDS have
severe thrombocytopenia (platelet shortage).
These patients sometimes have severe
bleeding. Eltrombopag (Promacta®) stimulates
thrombopoietin, a hormone that controls
platelet production in the bone marrow, which
increases the number of platelets and decreases
bleeding risk.

The authors present interim results of a Phase 2
clinical trial. This trial is comparing the efficacy
and safety of eltrombopag to placebo in 70
patients (average age 68.3 years, 32 women)
with low-risk or intermediate-1-risk MDS who
have severe thrombocytopenia.

AAGMDSIF MDS RESEARCH SUMMARY | ASH 2015

Key findings:

e 23 patients (50%) treated with eltrombopag
had higher platelet counts compared to 2 (8%)
of those treated with placebo.

e In the 33 patients who had completed at
least 24 weeks of the study, median time to
response was 14 days.

» Platelet count increased by an average of 53.2
Gi/L in patients in the treatment group and
did not change significantly in the placebo
group by week 24

« Patients who responded to treatment had less
fatigue than before treatment.

« 10 patients treated with eltrombopag had
severe or life-threatening adverse effects,
including nausea, high levels of liver
enzymes, and heart failure. Only 1 patient (4%)
in the placebo group had a severe side effect,
scarring in the bone marrow.

« MDS progressed to acute myelogenous
leukemia (AML) in 5 patients (11%) in the
treatment group and 2 (8%) in the placebo
group.

Conclusions:

« Eltrombopag increases platelet counts and
decreases fatigue in patients with lower-risk
MDS who have severe thrombocytopenia.

e The drug appears to be well-tolerated and not
associated with MDS progression to AML.
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922
Luspatercept Treatment in Patients
with Low or Intermediate-1 Risk MDS

Aristoteles Giagounidis, M.D., Ph.D.; Uwe Platzbecker,
M.D.; Ulrich Germing, M.D.; Katharina Gotze, M.D.;
Philipp Kiewe, M.D.; Karin Tina Mayer, M.D.; Oliver
Ottmann, M.D.; Markus Radsak, M.D.; Thomas Wolff,
M.D.; Detlef Haase, M.D.; Monty Hankin; Dawn Wilson;
Xiaosha Zhang; Adberrahmane Laadem, M.D.; Matthew
L. Sherman, M.D.; Kenneth M. Attie, M.D.

Luspatercept is an experimental treatment that
increases red blood cell counts. Studies are
assessing luspatercept in patients with anemia
whose bone marrow doesn't form enough
healthy red blood cells, including patients with
MDS.

The authors report on an ongoing phase 2
clinical trial that is evaluating the long-term
effects of luspatercept on amenia in patients
with low-risk or intermediate-1-risk MDS. This
analysis focused on 22 patients (median age
70.5 years) who had been treated once every
three weeks for up to 24 months.

Key findings:

Treatment with luspatercept increased
hemoglobin levels in 8 of 9 patients (89%)
with a low transfusion burden (needing less
than 4 red blood cell units every 8 weeks).

Ten of 13 (77%) patients with a high
transfusion burden (needing 4 or more red
blood cell units every 8 weeks) needed fewer
transfusions after they started luspatercept
treatment.

Of the 14 patients who were transfused with
at least two red blood cell units over 8 weeks
before starting treatment, 6 (43%) stopped
needing transfusions for at least 8 weeks.

The treatment didn't result in any major
adverse effects.

Conclusions:

Luspatercept treatment led to increased
hemoglobin levels

For most patients, the treatment decreased
transfusion requirements or allowed them to
stop needing transfusions.
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TREATMENT OF LOWER-RISK MDS

94

Low-Dose Hypomethylating
Agents in Patients with Low- or
Intermediate-1-Risk MDS

Nicholas J. Short, M.D.; Guillermo Garcia-Manero,
M.D.; Guillermo Montalban Bravo, M.D.; Koji Sasaki,
M.D.; Mikkael A. Sekeres, M.D., M.S.; Rami S. Komrokji,
M.D.; David P. Steensma, M.D.; Amy E. DeZern, M.D.,
M.H.S; Gail J Roboz, M.D.; Tapan Kadia, M.D.; Gautam
Borthakur, M.D.; Courtney DiNardo, M.D.; Darla Miller;
Zeev Estrov, M.D.; Naveen Pemmaraju, M.D.; Naval
Daver, M.D.; Srdan Verstovsek, M.D., Ph.D.; Hagop M.
Kantarjian, M.D.; Elias Jabbour, MD

In patients with MDS, a chemical process known
as "methylation” blocks DNA's ability to control
cell growth. The hypomethylating agents
(HMAs) azacitidine (Vidaza®) and decitabine
(Dacogen®) remove the methyl groups that
attach to DNA so that DNA sequences can act
normally. HMAs improve survival of patients
with higher-risk MDS, but their role is less clear
in patients with lower-risk MDS.

This study tested the safety and efficacy of
low doses of HMA therapy in 83 patients with
low- or intermediate-1-risk MDS according to
the International Prognostic Scoring System.
Patients were treated with azacitidine or
decitabine for 3 days per 28-day cycle.

AAGMDSIF MDS RESEARCH SUMMARY | ASH 2015

Key findings:

» The overall improvement rate for the entire
group of patients was 61%.

o Of the 83 patients in the analysis, 32 (39%)
achieved a complete remission, 11 (13%)
achieved remission with insufficient
recovery of blood cell counts, and 8 (10%) had
increased blood cell counts.

e Of the 38 patients who needed regular red
blood cell transfusions at the start of the
study, 9 (24%) stopped needing transfusions.

« Patients tolerated the drugs well, and only
6 patients(7%) needed a lower dose and 19
(23%) needed to delay a dose.

o After 1 year, 86% of patients had survived.
Four patients (5%) developed acute
myelogenous leukemia, and 17 (20%) died.

Conclusions:

o Patients with low- and intermediate-1-risk
MDS tolerated low-dose HMA therapy well.
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Outcomes of Patients with Lower-
Risk MDS Who Don’t Respond to
Anemia Treatment

Sophie Park, M.D., Ph.D.; Jean-Frangois Hamel; Andrea
Toma; Charikleia Kelaidi, M.D.; Maria Campelo Diez;
Valeria Santini, M.D.; Enrico Balleari, M.D.; Jennifer
Schemenau; Rosa Sapena; Katharina Goetze, M.D.;
Catharina Mueller-Thomas, M.D.; Odile Beyne-Rauzy,
M.D., Ph.D.; Aspasia Stamatoullas, M.D.; loannis
Kotsianidis; Agnes Guerci, M.D.; Dominique Bordessoule;
Pascale Cony-Makhoul, M.D.; Stéphane Cheze, M.D.,
Ph.D.; Eric Wattel, M.D. Ph.D.; Christian Rose; Norbert
Vey; Ulrich Germing, M.D.; Guillermo Sanz, M.D., Ph.D.;
Frangois Dreyfus, M.D.; Pierre Fenaux, M.D., Ph.D.

The first treatment for patients with lower-risk
MDS is often an erythropoietin -stimulating
agent (ESA). ESAs can treat anemia and reduce
the need for red blood cell transfusions. About
half of these patients respond to ESA treatment.
Other (“second-line”) treatments are used

in patients with ESA failure (meaning that

they don't respond to ESAs or their disease
progresses on ESA treatment). But the effects of
these treatments on survival isn't known.

This study collected data on 1,611 patients from
France, Italy, Spain, Greece, and Germany who
had lower-risk MDS had been treated with ESAs.
The researchers assessed outcomes in patients
with ESA failure and the effects of second-line
treatments on survival.

Key findings:

The 1,038 patients with ESA failure survived
for a median of 4 years.

Among the 336 (32%) patients who received

a second-line treatment other than red

blood cell transfusions, response rates were
46% for azacitidine (Vidaza®) or decitabine
(Dacogen®), 39% for lenalidomide (Revlimid®),
and 33% for other treatments (including
chemotherapy and thalidomide).

Median overall survival didn't differ
significantly by type of second-line
treatment.

Median overall survival was 4.2 years

In patients who had a relapse with ESA
treatment and 3.7 years in patients who never
responded to ESAs.

Conclusions:

Overall survival after ESA failure was similar
in patients who never responded to ESAs and
those who had a relapse after ESA treatment.

None of the second-line treatments had
a better effect on overall survival than best
supportive care.

APLASTIC ANEMIA & MDS INTERNATIONAL FOUNDATION | WWW.AAMDS.ORG
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Pracinostat Combined with
Azacitidine for Previously Untreated
MDS

Guillermo Garcia-Manero, M.D.; Jesus G. Berdeja, M.D.;
Rami S. Komrokji, M.D.; James Essell, M.D.; Roger M.
Lyons, M.D.; Michael Maris, M.D.; Amy E. DeZern, M.D.,
M.H.S; Mikkael A. Sekeres, M.D., M.S.; Gail J Roboz, M.D.

Histone deacetylase (HDAC) inhibitors are a
class of cancer drugs that interfere with DNA's
ability to express and repress gene activity by
inhibiting the enzyme HDAC. In this way, HDAC
Iinhibitors stop tumor cells from dividing.

This study evaluated a combination of
pracinostat, an HDAC inhibitor, and azacitidine
(Vidaza®) in 102 patients (median age 69, 69%
male) with intermediate-2-risk or high-risk
MDS. Patients were randomly assigned to
treatment with azacitidine (75 mg/m) for 7 days
per 28-day cycle with or without pracinostat
(60 mg 3 days per week for 3 weeks) or placebo.
When the interim report was written, patients
had completed six cycles of treatment.

AAGMDSIF MDS RESEARCH SUMMARY | ASH 2015

Key findings:

» 18% of patients treated with azacitidine
plus pracinostat responded to treatment,
compared with 31% of those treated with
azacitidine plus placebo.

e Those treated with the combination therapy
survived without disease progression for 10.7
months, on average, compared to 9.2 months
for those treated with azacitidine alone.

e 26% of those treated with the combination
stopped their treatment because of adverse
effects, whereas only 10% of those treated
with azacitidine alone did this.

« Severe side effects included lower platelet
counts, low white blood cell counts with
fever, and fatigue.

Conclusions:

o Pracinostat didn't increase the effectiveness
of azacitidine in patients with higher-risk
MDS.

e The reason for this finding is probably that
more patients in the combination group left
the study.

» However, patients might benefit from
pracinostat if they can tolerate it for at least
four cycles.
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Using Genomics to Explain Reasons
for Resistance to Azacitidine Therapy
in MDS and CMML

Ashwin Unnikrishnan, Ph.D.; Elli Papaemmanuil,

Ph.D.; Dominik Beck, Ph.D.; Arjun Verma; Ashu

Kumari, Ph.D.; Laura A. Richards; Kathy Knezevic;
Vashe Chandrakanthan, Ph.D.; Julie A.l. Thoms, Ph.D.;
Melinda L. Tursky, Ph.D.; Yizhou Huang; Sally Galbraith,
Ph.D.; Austin G. Kulasekararaj, M.B.B.S., M.D.; Magnus
Tobiasson, M.D.; Petter S. Woll, Ph.D.; Andrea Pellagatti,
Ph.D.; Susan R. Wilson, Ph.D.; Robert Lindeman, M.D.;
Jacqueline Boultwood, Ph.D.; Kevin Lynch, M.B.B.S.;
Sten Eirik Jacobsen, M.D. Ph.D.; Ghulam J. Mufti, M.D.,
Ph.D.; Eva Hellstrom-Lindberg, M.D., Ph.D.; Karen Lee
Mackenzie, Ph.D.; Jason W.H. Wong, Ph.D.; Peter J
Campbell, M.D., Ph.D.; John E. Pimanda, M.D., Ph.D.

Azacitidine (Vidaza®) is the main treatment for
high-risk MDS and chronic myelomonocytic
leukemia (CMML). Patients who respond to
azacitidine survive longer than those who don't
respond. But only half of patients respond to
azacitidine, and few treatments are available
for those who don't respond. Also, a large
proportion of patients who do respond to
azacitidine eventually have a relapse.

The authors explored these issues in bone
marrow samples from 18 patients in Australia
who had high-risk MDS or CMML. They
collected the bone marrow at seven different
times over up to two years after patients started
azacitidine treatment.

Key findings:

Ten patients had a complete response to
azacitidine treatment, and 8 did not respond
well

Responders and non-responders had
differences in the expression of 1,148 genes.

Genes involved in cell division and responses
to DNA damage had higher levels of
expression (formation of messenger RNA to
create proteins) in responders than in non-
responders.

Even responders to azacitidine continued to
form abnormal clones, or copies of immature
white blood cells. The cause was gene
mutations in some immature blood cells that
did not respond to azacitidine.

Conclusions:

The continuing formation of abnormal
clones in patients who respond to azacitidine
treatment might explain why these patients
eventually have a relapse.

The findings could be used to identify
azacitidine non-responders early and to
suggest combination treatments that might
increase response rates.
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Impact of Non-Inherited
Mutations on MDS after Stem-Cell
Transplantation

Tetsuichi Yoshizato, M.D.; Yusuke Shiozawa, M.D.;
Kenichi Yoshida, M.D., Ph.D.; Yoshiko Atsuta, M.D.;
Ph.D, Chika Ito; Keisuke Kataoka, M.D., Ph.D.; Makoto
Onizuka, M.D., Ph.D.; Hiromichi Suzuki, M.D., Ph.D.;
Kenichi Chiba; Hiroko Tanaka; Yuichi Shiraishi, M.D.,
Ph.D.; Yasunobu Nagata, M.D., Ph.D.; Masashi Sanada,
M.D., Ph.D.; Hidehiro Itonaga, M.D., Ph.D.; Yoshinobu
Kanda, M.D., Ph.D.; Yasushi Miyazaki, M.D.; Hideki
Makishima, M.D., Ph.D.; Satoru Miyano, M.D., Ph.D.;
Seishi Ogawa, M.D., Ph.D.

Hematopoietic stem cell transplant (HSCT) is
the only potential cure for MDS. However, the
procedure is risky, and patients sometimes
develop major adverse effects or even die.
Several prognostic scoring systems are being
used to choose the right patients for HSCT, but
these systems are based on data from patients
whose MDS had never been treated. So these
prognostic scoring systems might not be useful
for patients with MDS who undergo HSCT.

The authors analyzed data from 719 patients
(median age 53 years) with MDS in Japan

who were treated by HSCT from unrelated
donors between 2006 and 2013. They assessed
mutations in 68 genes.

AAGMDSIF MDS RESEARCH SUMMARY | ASH 2015

Key findings:

« Patients who had at least one genetic
mutation or abnormal number of copies of at
least one gene (especially TP53, NRAS, ETV6,
CBL, EZH2, KRAS, U2AF2, JARIDZ, and RIT1)
did not survive as long as those who didn't
have these abnormalities.

o Patients with mutations in PRPF8 survived
longer than those who didn't have this
mutation.

e The factors most associated with poor
survival were a combination of TP53
mutations, complex karyotype (abnormalities
In several chromosomes), high-grade graft-
versus-host disease, and number of red
blood cell transfusions received before HSCT.

« Patients with mutations in one or more
genes were more than twice as likely to have
arelapse. However, those with mutations in
TP53, NRAS, ETV6, PRPES, and WT1 were less
likely to have a relapse.

« The factors associated with relapse were
mutations in ETV6 or WT1, complex
karyotype, high-risk MDS, and high-grade
graft-versus-host disease.

Conclusions:

e Non-inherited mutations in several genes
could be used to predict length of survival
and likelihood of relapse.

e This information could be used to guide
treatment decisions for people with MDS.
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Estling; Cassie Zimmerman, M.P.H.; Wesley Hand;
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J Roboz, M.D.; Guillermo Garcia-Manero, M.D.; David P,
Steensma, M.D.; Mikkael A. Sekeres, M.D., M.S.

« Of patients treated with azacitidine or
decitabine, 15% achieved a complete
response, 2% had a marrow complete
response, 10% had a partial response, 12% had
improved blood cell counts, 40% had stable
disease, and 21% had disease progression.

e The bestresponse by IWG 2006 criteria
predicted overall survival after the
investigators took revised International
Prognostic Scoring system scores into
account.

The main goal of treatment for higher-risk MDS
is to increase survival and delay the progression
of MDS to acute myeloid leukemia (AML).
Doctors and researchers use the International
Working Group's (IWG's) 2006 response criteria

to assess the efficacy of MDS therapies. .
Conclusions:

The aim of this study was to assess the IWG o
2006 response criteria in 646 patients with * TheDestresponse by IWG 2006 criteria to

higher-risk MDS who had been treated for initial therapy in higher-risk MDS correlates

their MDS, usually with azacitidine (Vidaza®) or with overall survival

decitabine (Dacogen®). « A complete response by IWG 2006 response
criteria can be as a marker of overall
survival in patients with higher-risk MDS in

Results randomized Phase II clinical trials, can be
e The best responses among 597 patients used to create comparison arms of Phase II1
whose data could be evaluated were trials, and for regulatory purposes.

complete response (disappearance of all
signs of MDS) in 93 patients (16%), complete
response in bone marrow in 10 patients

(2%), partial response in 57 patients (10%),
improved blood cell counts in 60 patients
(10%), stable disease in 233 patients (39%), and
disease progress in 144 patients (24%).
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