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Myelodysplastic Syndromes Update — A Continuing Medical Education Audio Series

O V E R V I E W  O F  A C T I V I T Y
The clinical management of myelodysplastic syndromes (MDS) remains a challenge from both a diagnostic and a 
treatment standpoint, despite recent gains in the understanding of this heterogeneous disease. Determining which 
treatment approach is most appropriate requires careful consideration of patient characteristics, physician expertise and 
available health-system resources. To bridge the gap between research and patient care, this issue of Myelodysplastic 
Syndromes Update features one-on-one discussions with leading hematology-oncology investigators. By providing 
information on the latest clinical developments in the context of expert perspectives, this activity assists medical oncolo-
gists, hematologists and hematology-oncology fellows with the formulation of evidence-based and current therapeutic 
strategies, which in turn facilitates optimal patient care.

L E A R N I N G  O B J E C T I V E S
•	 Recognize the key cancer-defining features of MDS, and counsel patients accordingly regarding their prognosis 

and treatment goals and options.

•	 Appraise the role of molecular testing for MDS to facilitate diagnosis, prognostication and treatment decision-making.
•	 Formulate a treatment algorithm for lower- and higher-risk MDS, considering patient- and disease-related factors, 

including cytogenetic abnormalities.
•	 Consider the available efficacy and safety data with lenalidomide, with or without erythropoiesis-stimulating 

agents, in patients with low- to intermediate-risk MDS with and without del(5q), and identify patients with MDS 
appropriate for this treatment.

•	 Evaluate the potential advantages of oral administration compared to the standard parenteral administration of 
hypomethylating agents. 

•	 Ascertain the utility and consider the future role of novel agents such as luspatercept in the management of 
anemia in patients with MDS.

•	 Recall promising investigational agents (eg, anti-PD-1/PD-L1 monoclonal antibodies, venetoclax, IDH1/2 inhibitors) 
and combination strategies, and counsel appropriately selected patients regarding clinical trial enrollment.

A C C R E D I T A T I O N  S T A T E M E N T
Research To Practice is accredited by the Accreditation Council for Continuing Medical Education to provide continuing 
medical education for physicians.

C R E D I T  D E S I G N A T I O N  S T A T E M E N T
Research To Practice designates this enduring material for a maximum of 2.25 AMA PRA Category 1 Credits™. 
Physicians should claim only the credit commensurate with the extent of their participation in the activity.

A MER IC A N BOA RD OF IN T ERN A L MED IC INE ( A B IM ) — M A IN T EN A NC E OF C ER T IF IC AT ION ( MOC )
Successful completion of this CME activity, which includes participation in the evaluation component, enables the partici-
pant to earn up to 2.25 Medical Knowledge MOC points in the American Board of Internal Medicine’s (ABIM) Maintenance 
of Certification (MOC) program. Participants will earn MOC points equivalent to the amount of CME credits claimed for 
the activity. It is the CME activity provider’s responsibility to submit participant completion information to ACCME for the 
purpose of granting ABIM MOC credit.

Please note, this program has been specifically designed for the following ABIM specialty: medical oncology.

Personal information and data sharing: Research To Practice aggregates deidentified user data for program-use analysis, 
program development, activity planning and site improvement. We may provide aggregate and deidentified data to third 
parties, including commercial supporters. We do not share or sell personally identifiable information to any unaffiliated 
third parties or commercial supporters. Please see our privacy policy at ResearchToPractice.com/Privacy-Policy 
for more information.

H O W  T O  U S E  T H I S  C M E  A C T I V I T Y
This CME activity contains an audio component. To receive credit, the participant should review the CME information, 
listen to the audio tracks, complete the Post-test with a score of 80% or better and fill out the Educational Assessment 
and Credit Form located in the back of this booklet or on our website at ResearchToPractice.com/MDSU117/CME.

This activity is supported by an educational grant from Celgene Corporation. 

Release date: August 2017; Expiration date: August 2018
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FACULT Y AFFILIATIONS

EDITOR

CONTENT VALIDATION AND DISCLOSURES
Research To Practice (RTP) is committed to providing its participants with high-quality, unbiased and state-
of-the-art education. We assess conflicts of interest with faculty, planners and managers of CME activities. 
Conflicts of interest are identified and resolved through a conflict of interest resolution process. In addition, all 
activity content is reviewed by both a member of the RTP scientific staff and an external, independent physician 
reviewer for fair balance, scientific objectivity of studies referenced and patient care recommendations.

FACULTY — The following faculty (and their spouses/partners) reported relevant conflicts of interest, which 
have been resolved through a conflict of interest resolution process: Dr Sekeres — Advisory Committee: 
Celgene Corporation, Daiichi Sankyo Inc. Dr Gore — Advisory Committee and Consulting Agreement: 
Celgene Corporation; Contracted Research: Celgene Corporation, Genentech BioOncology.

EDITOR — Dr Love is president and CEO of Research To Practice, which receives funds in the form of 
educational grants to develop CME activities from the following commercial interests: AbbVie Inc, Acerta 
Pharma, Adaptive Biotechnologies, Agendia Inc, Amgen Inc, Ariad Pharmaceuticals Inc, Array BioPharma 
Inc, Astellas Pharma Global Development Inc, AstraZeneca Pharmaceuticals LP, Baxalta Inc, Bayer 
HealthCare Pharmaceuticals, Biodesix Inc, bioTheranostics Inc, Boehringer Ingelheim Pharmaceuticals Inc, 
Boston Biomedical Pharma Inc, Bristol-Myers Squibb Company, Celgene Corporation, Clovis Oncology, CTI 
BioPharma Corp, Dendreon Pharmaceuticals Inc, Eisai Inc, Exelixis Inc, Foundation Medicine, Genentech 
BioOncology, Genomic Health Inc, Gilead Sciences Inc, Halozyme Inc, ImmunoGen Inc, Incyte Corporation, 
Infinity Pharmaceuticals Inc, Ipsen Biopharmaceuticals Inc, Janssen Biotech Inc, Jazz Pharmaceuticals 
Inc, Kite Pharma Inc, Lexicon Pharmaceuticals Inc, Lilly, Medivation Inc, a Pfizer Company, Merck, 
Merrimack Pharmaceuticals Inc, Myriad Genetic Laboratories Inc, NanoString Technologies, Natera Inc, 
Novartis, Novocure, Onyx Pharmaceuticals, an Amgen subsidiary, Pharmacyclics LLC, an AbbVie Company, 
Prometheus Laboratories Inc, Puma Biotechnology Inc, Regeneron Pharmaceuticals Inc, Sanofi Genzyme, 
Seattle Genetics, Sigma-Tau Pharmaceuticals Inc, Sirtex Medical Ltd, Spectrum Pharmaceuticals Inc, Taiho 
Oncology Inc, Takeda Oncology, Tesaro Inc, Teva Oncology and Tokai Pharmaceuticals Inc.

RESEARCH TO PRACTICE STAFF AND EXTERNAL REVIEWERS — The scientific staff and reviewers for 
Research To Practice have no relevant conflicts of interest to disclose.

This educational activity contains discussion of published and/or investigational uses of agents that are not 
indicated by the Food and Drug Administration. Research To Practice does not recommend the use of any 
agent outside of the labeled indications. Please refer to the official prescribing information for each product for 
discussion of approved indications, contraindications and warnings. The opinions expressed are those of the 
presenters and are not to be construed as those of the publisher or grantor.

If you would like to discontinue your complimentary subscription to Myelodysplastic Syndromes Update, 
please email us at Info@ResearchToPractice.com, call us at (800) 648-8654 or fax us at (305) 377-9998. 
Please include your full name and address, and we will remove you from the mailing list.

Neil Love, MD
Research To Practice 
Miami, Florida

Steven D Gore, MD
Professor of Internal Medicine 
(Hematology) 
Yale Cancer Center 
Director, Hematologic 
Malignancies 
New Haven, Connecticut 

Mikkael A Sekeres, MD, MS
Professor of Medicine 
Vice Chair for Clinical Research 
Director, Leukemia Program 
Cleveland Clinic  
Taussig Cancer Institute 
Cleveland, Ohio
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Track 1 	 Clinical utility of molecular testing for 
myelodysplastic syndromes (MDS)

Track 2 	 Genetic alterations in different 
subtypes of MDS

Track 3 	 Clonal evolution underlying the 
long-term course in the development 
of MDS 

Track 4 	 Frequency and prognostic signifi-
cance of cytogenetic abnormalities in 
patients with therapy-related MDS

Track 5 	 Mechanism of action of the 
transforming growth factor-beta 
(TGF-β) inhibitor luspatercept and its 
potential role for patients with MDS 
and ring sideroblasts

Track 6 	 Case discussion: A 76-year-old man 
with lower-risk MDS and del(5q) 
receives an erythropoiesis-stimulating 
agent

Track 7 	 Misperception of MDS as a benign 
disease

Track 8 	 Prognosis for patients with MDS

Track 9 	 Clinical trial options for patients with 
lower-risk MDS

Track 10 	 Pharmacodynamic, pharmacokinetic 
and quality-of-life considerations 
with the use of oral hypomethylating 
agents

Track 11 	 Perspective on the preliminary 
activity observed with anti-PD-1/
PD-L1 checkpoint inhibitors in MDS

Track 12	 Case discussion: A 60-year-old 
woman with a history of 
β-thalassemia and mutations in 
SF3B1 and CEBPα is diagnosed with 
an MDS/myeloproliferative neoplasm 
(MPN) overlap disorder

Track 13	 Approach to treatment for patients 
with MDS/MPN overlap disorders

Track 14 	 Case discussion: An 84-year-old 
man who has refractory anemia with 
ring sideroblasts and thrombocytosis 
receives lenalidomide

Track 15 	 Mechanism of action and activity 
of lenalidomide in patients with 
lower-risk MDS without del(5q)

Track 16 	 Case discussion: A 65-year-old 
woman with anemia and ring sidero-
blasts without significant dysplasia for 
whom a definitive diagnosis cannot 
be made receives darbepoetin and 
subsequently requires red blood cell 
transfusions 

Track 17 	 Case discussion: An 89-year-old 
man who lived in Hiroshima, Japan 
for 18 months after the nuclear 
bomb explosion during World War II 
develops high-risk MDS and experi-
ences relapse with acute myeloid 
leukemia (AML) while receiving 
azacitidine

Track 18 	 Challenges in hospice care for 
patients with MDS/AML requiring red 
blood cell and platelet transfusions

Track 19 	 Incorporation of molecular abnormal-
ities into the prognostic scoring 
systems for MDS

Track 1 	 Global perception of MDS as a 
disease

Track 2 	 Prognostic scoring systems for MDS

Track 3 	 Spectrum of mutations in MDS

Track 4 	 Heterogeneity in treatment goals 
among patients with MDS

Track 5 	 Treatment algorithm for patients  
with MDS

Track 6 	 Key clinical question: Are erythro-
poiesis-stimulating agents useful for 
patients with lower-risk MDS?

Track 7 	 Role of lenalidomide and timing 
of administration for patients with 
lower-risk MDS and del(5q)

Track 8 	 Activity of hypomethylating agents in 
patients with disease progression on 
lenalidomide

Track 9 	 Mechanistic explanation for the lack 
of activity of pomalidomide in MDS

Track 10 	 Lenalidomide in combination with 
erythropoiesis-stimulating agents for 
lower-risk MDS without del(5q)

Tracks 1-19

Tracks 1-19

Interview with Mikkael A Sekeres, MD, MS

Interview with Steven D Gore, MD
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Visit www.ResearchToPractice.com/MDSU117/Video to view video highlights 
of the interviews with (from left) Drs Sekeres and Gore by Dr Love and earn 
additional AMA PRA Category 1 CreditTM. 

Topics covered include:

	The role of molecular testing for 
	patients with MDS

	Treatment options for patients with 
	low- and high-risk MDS

	Potential advantages of oral versus 
	standard parenteral administration  

	 of hypomethylating agents

	Activity of lenalidomide in patients 
	with MDS with and without del(5q)

	Emerging data with novel agents  
	(eg, anti-PD-1/PD-L1 antibodies, 

	 venetoclax, luspatercept) for  
	 patients with MDS

Related Video Program

Track 11 	 Case discussion: A 79-year-old 
woman with rheumatoid arthritis 
and chronic anemia is diagnosed 
with MDS with del(5q) and receives 
lenalidomide

Track 12 	 Case discussion: A 59-year-old man 
diagnosed with a myeloid neoplasm 
and mutations in IDH2, SRSF2, 
RUNX1 and ASXL1 is considered for 
an allogeneic stem cell transplant

Track 13 	 Clinical development of orally 
administered isocitrate dehydro-
genase inhibitors in MDS and AML

Track 14 	 Promising early results with the 
combination of venetoclax and 
hypomethylating agents

Track 15 	 Potential for pulmonary complica-
tions in patients receiving hypometh-
ylating agents and anti-PD-1/PD-L1 
antibodies on clinical trials

Track 16 	 Case discussion: A 69-year-old 
man with refractory cytopenia with 
multilineage dysplasia and ringed 
sideroblasts receives darbepoetin/ 
G-CSF but is now transfusion 
dependent and enrolling on a clinical 
trial of luspatercept

Track 17 	 Mechanism of action of the TGF-β 
superfamily inhibitor luspatercept and 
its impact on anemia

Track 18 	 Clinical development and potential 
advantages of oral azacitidine 
(CC-486) compared to the standard 
parenteral agent

Track 19 	 Case discussion: A 70-year-old man 
and heavy smoker who received 
radiation therapy for prostate 
cancer is diagnosed with AML with 
MDS-related changes and mutations 
in IDH2, SRSF2, DNMT3A, WT1 and 
RUNX1

Interview with Dr Gore (continued)
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POST-TEST

	1.	 Epidemiological studies from the Atomic 
Bomb Disease Institute in Japan observed a 
17-fold increase in the rate of MDS occur-
rence among people exposed to the atomic 
bomb explosions during World War II 
compared to the general population.

a.	True
b.	False

	2.	 Use of the TGF-β inhibitor luspatercept 
may result in improvements in which of the 
following cytopenias observed in MDS?

a.	Thrombocytopenia
b.	Anemia
c.	Neutropenia
d.	None of the above

	3.	 Which patients with lower-risk MDS who 
have not yet required blood transfusions 
are more likely to respond to erythropoiesis-
stimulating agents?

a.	Those with higher erythropoietin levels
b.	Those with lower erythropoietin levels
c.	Neither a nor b

	4.	 What is the response rate with hypometh-
ylating agents for patients with lower-risk 
MDS?

a.	Less than 10%
b.	Between 30% and 40%
c.	Higher than 60%

	5.	 Approximately what proportion of patients 
with lower-risk del(5q) MDS who are blood 
transfusion dependent can achieve transfu-
sion independence with lenalidomide treat-
ment?

a.	Less than 20%
b.	40%
c.	60%

	6.	 Approximately 25% of patients with lower-
risk MDS without del(5q) respond to treat-
ment with lenalidomide.

a.	True
b.	False

	 7.	 The rate of cure for patients with MDS 
undergoing transplantation is approximately 
30% to 40%, whereas the mortality rate 
associated with transplantation is 1% to 3%.

a. True
b. False

	8.	 The IPSS-R prognostic scoring system 
comprises which of the following risk catego-
ries for patients with MDS?

a.	High, intermediate and low
b.	Very high, high, intermediate, low  

and very low
c.	Neither a nor b

	 9.	 For patients with lower-risk MDS and 
del(5q) who experience disease progression 
while receiving lenalidomide therapy, the 
response rate to subsequent treatment with 
a hypomethylating agent is __________.

a.	Similar to the response rate for patients 
with higher-risk MDS initiating treat-
ment with a hypomethylating agent

b.	Lower than the response rate for 
patients with higher-risk MDS initiating 
treatment with a hypomethylating agent

c.	Neither a nor b: The response rate in 
this setting is unknown and subject to 
evaluation in clinical trials

	10.	Which patients with MDS and otherwise 
similar prognostic indicators are likely to 
have better treatment outcomes?

a.	Patients with a secondary, therapy-
related myeloid neoplasm

b.	Patients with a primary, de novo 
myeloid neoplasm

c.	Neither a nor b 
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EDUCATIONAL ASSESSMENT AND CREDIT FORM

Research To Practice is committed to providing valuable continuing education for oncology clinicians, and your 
input is critical to helping us achieve this important goal. Please take the time to assess the activity you just 
completed, with the assurance that your answers and suggestions are strictly confidential.

PART 1 — Please tell us about your experience with this educational activity

How would you characterize your level of knowledge on the following topics?
4 = Excellent       3 = Good       2 = Adequate       1 = Suboptimal

BEFORE AFTER

Evidence for the long-term course of the clonal evolution underlying the 
development of MDS 4  3  2  1 4  3  2  1

Activity of lenalidomide with or without erythropoiesis-stimulating 
agents in patients with lower-risk MDS with or without del(5q) 4  3  2  1 4  3  2  1

Mechanism of action of the TGF-β inhibitor luspatercept and its impact 
on anemia 4  3  2  1 4  3  2  1

Biologic rationale for the potential efficacy benefits of more frequent 
and protracted scheduling of oral hypomethylating agents 4  3  2  1 4  3  2  1

Practice Setting:
	 Academic center/medical school	 	 Community cancer center/hospital	 	Group practice
	 Solo practice	 	 Government (eg, VA)	 	 Other (please specify) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            

How many new patients with MDS do you see per year?  . . . . . . . . . . .            patients

Was the activity evidence based, fair, balanced and free from commercial bias?
	 Yes	 	 No	 If no, please explain: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                      

Please identify how you will change your practice as a result of completing this activity (select all that 
apply).

	 This activity validated my current practice
	 Create/revise protocols, policies and/or procedures
	 Change the management and/or treatment of my patients
	 Other (please explain): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                           

If you intend to implement any changes in your practice, please provide 1 or more examples:

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

The content of this activity matched my current (or potential) scope of practice.
	 Yes	 	 No	 If no, please explain: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                      

Please respond to the following learning objectives (LOs) by circling the appropriate selection: 
4 = Yes   3 = Will consider   2 = No   1 = Already doing   N/M = LO not met   N/A = Not applicable

As a result of this activity, I will be able to:

•	 Recognize the key cancer-defining features of MDS, and counsel patients  
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