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PROLOGUE: A Vision for the Future

MODULE 1: Classification and prognosis of MDS

MODULE 2: Current management of lower-risk MDS

MODULE 3: Current management of higher-risk MDS

MODULE 4: MDS-AML continuum and overlap – Venetoclax, other targeted therapy

MODULE 5: Immune checkpoint inhibitors – Magrolimab, sabatolimab

MODULE 6: Appendix



Accreditation Information
Target Audience
This activity is intended for hematologists, hematology-oncology fellows, medical oncologists, radiation 
oncologists and other healthcare providers involved in the treatment of myelodysplastic syndromes.

Educational Objectives
Upon completion of this activity, participants should be able to 
• Recognize the value of molecular testing for patients with myelodysplastic syndromes (MDS), and determine 

how various genetic alterations may affect MDS classification and risk assessment.
• Evaluate the importance of age, performance status, cytogenetic profile and other patient- and disease-

related factors in the selection and sequencing of therapy for lower- and higher-risk MDS.
• Recognize the FDA-approved indication for oral hypomethylating agent therapy for intermediate- and high-

risk MDS, and identify patients for whom this novel approach may be appropriate.
• Describe the biologic rationale for and available research findings with Bcl-2-targeted therapy for patients 

with high-risk MDS, and appraise the potential role of this strategy in current and future clinical care.
• Develop an understanding of the mechanisms of action of and available data with investigational therapeutic 

approaches for higher-risk MDS in order to prepare for their potential availability in routine practice.
• Implement a plan to manage the side effects associated with approved and investigational therapies for MDS 

to support quality of life and continuation of treatment.
• Recall the design of ongoing clinical trials for low- and high-risk MDS, and counsel appropriate patients 

about the potential benefits of participation.



Accreditation Information
In support of improving patient care, this activity has been planned and implemented by Medical 
Learning Institute, Inc. and Research To Practice. Medical Learning Institute, Inc. is jointly 
accredited by the Accreditation Council for Continuing Medical Education (ACCME), the 
Accreditation Council for Pharmacy Education (ACPE), and the American Nurses Credentialing 
Center (ANCC), to provide continuing education for the healthcare team.

Physician Continuing Medical Education
Medical Learning Institute, Inc. (MLI) designates this live activity for a maximum of 1.0 AMA PRA Category 1 CreditTM. 
Physicians should claim only the credit commensurate with the extent of their participation in the activity.

MOC Statement
Successful completion of this CME activity, which includes participation in the evaluation component,
enables the participant to earn up to 1.0 MOC point in the American Board of Internal Medicine’s 

(ABIM) Maintenance of Certification (MOC) program. It is the CME activity provider’s responsibility to submit 
participant completion information to ACCME for the purpose of granting ABIM MOC credit.

Participation information will be shared through the ACCME’s Program and Activity Reporting System (PARS).

Support Statement
This program has been supported by an independent educational grant from Gilead Sciences, Inc.
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This CE activity is supported by an independent educational grant from 
Gilead Sciences Inc.
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Medicines, Boehringer Ingelheim Pharmaceuticals Inc, Bristol-Myers Squibb Company, Celgene Corporation, 
Clovis Oncology, Coherus BioSciences, CTI BioPharma Corp, Daiichi Sankyo Inc, Eisai Inc, Elevation Oncology Inc, 
EMD Serono Inc, Epizyme Inc, Exact Sciences Corporation, Exelixis Inc, Five Prime Therapeutics Inc, Foundation 
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subsidiary of Eli Lilly & Company, MEI Pharma Inc, Merck, Mersana Therapeutics Inc, Mirati Therapeutics Inc, 
Natera Inc, Novartis, Novartis Pharmaceuticals Corporation on behalf of Advanced Accelerator Applications, 
Novocure Inc, Oncopeptides, Pfizer Inc, Pharmacyclics LLC, an AbbVie Company, Puma Biotechnology Inc, 
Regeneron Pharmaceuticals Inc, Sanofi Genzyme, Seagen Inc, Servier Pharmaceuticals LLC, Sumitomo Dainippon 
Pharma Oncology Inc, Taiho Oncology Inc, Takeda Pharmaceuticals USA Inc, TerSera Therapeutics LLC, Tesaro, 
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Planning Committee and Content/Peer Reviewers

The planners and content/peer reviewers from Medical Learning 
Institute, Inc., the accredited provider, and Research To Practice, our 
educational partner, do not have any relevant financial relationship(s) 
to disclose with ineligible companies.



Disclosure and Conflict of Interest Policy

Medical Learning Institute, Inc., is committed to providing high quality continuing 
education to healthcare professionals, as individuals and teams, with a protected 
space to learn, teach, and engage in scientific discourse free from influence from 
ineligible companies that may have an incentive to insert commercial bias into 
education. To that end, MLI requires faculty, presenters, planners, staff, and other 
individuals who are in a position to control the content of this CE activity to disclose 
all financial relationships they have had in the past 24 months with ineligible 
companies as defined by the ACCME, as related to the content of this CE activity, 
regardless of the amount or their view of the relevance to the education. All 
identified COI will be thoroughly vetted and mitigated according to MLI policy. These 
disclosures will be provided to learners prior to the start of the CE activity.



Disclosure of Unlabeled Use 
This educational activity may contain discussions of published and/or investigational uses of 
agents that are not indicated by the FDA. The planners of this CE activity do not recommend 
the use of any agent outside of the labeled indications. The opinions expressed in the CE 
activity are those of the presenters and do not necessarily represent the views of the 
planners. Please refer to the official prescribing information for each product for discussion 
of approved indications, contraindications, and warnings.

Disclaimer
Participants have an implied responsibility to use the newly acquired information to 
enhance patient outcomes and their own professional development. The information 
presented in this CE activity is not meant to serve as a guideline for patient management. 
Any procedures, medications, or other courses of diagnosis or treatment discussed or 
suggested in this CE activity should not be used by clinicians without evaluation of their 
patient’s conditions and possible contraindications and/or dangers in use, review of any 
applicable manufacturer’s product information, and comparison with recommendations 
of other authorities.



We Encourage Clinicians in Practice to Submit Questions 

Feel free to submit questions now before the program 
begins and throughout the program.



Familiarizing Yourself with the Zoom Interface

Expand chat submission box

Drag the white line above the submission box up to create 
more space for your message.



Familiarizing Yourself with the Zoom Interface

Increase chat font size

Press Command (for Mac) or Control (for PC) and the + symbol. 
You may do this as many times as you need for readability.



Clinicians in the Audience, Please Complete 
the Pre- and Postmeeting Surveys

Quick Survey Quick Poll
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Thank you for joining us!

CME and MOC credit information will be emailed to 
each participant within 5 business days.
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Management of MDS: Agenda
Where We Are, Where We’re Headed

Clinical Cases
Dr Sallman: 60-year-old male with no PMH presents for evaluation of high-risk, complex-karyotype MDS 

Dr Roboz: 55-year-old generally healthy man diagnosed with CMML in 2020 

Dr Sallman: 68-year-old female with transfusion-dependent anemia with MDS-RS and an SF3B1 mutation

Dr Roboz: 73-year-old man initially diagnosed with MDS at age 60

Dr Garcia-Manero: 82-year-old woman diagnosed with RARS MDS and an SF3B1 mutation

Dr Garcia-Manero: 59-year-old woman with MDS and an NPM1 mutation

Dr Sallman: 78-year-old male with RAEB-2 MDS with trisomy 8 and ASXL1 and U2AF1 mutations

Dr Garcia-Manero: 79-year-old man with MDS with complex cytogenetics and TET2 and DNMT3A mutations

Dr Roboz: 74-year-woman with a history of breast cancer diagnosed with MDS with complex karyotype



Accreditation Information
Target Audience
This activity is intended for hematologists, hematology-oncology fellows, medical oncologists, radiation 
oncologists and other healthcare providers involved in the treatment of myelodysplastic syndromes.

Educational Objectives
Upon completion of this activity, participants should be able to 
• Recognize the value of molecular testing for patients with myelodysplastic syndromes (MDS), and determine 

how various genetic alterations may affect MDS classification and risk assessment.
• Evaluate the importance of age, performance status, cytogenetic profile and other patient- and disease-

related factors in the selection and sequencing of therapy for lower- and higher-risk MDS.
• Recognize the FDA-approved indication for oral hypomethylating agent therapy for intermediate- and high-

risk MDS, and identify patients for whom this novel approach may be appropriate.
• Describe the biologic rationale for and available research findings with Bcl-2-targeted therapy for patients 

with high-risk MDS, and appraise the potential role of this strategy in current and future clinical care.
• Develop an understanding of the mechanisms of action of and available data with investigational therapeutic 

approaches for higher-risk MDS in order to prepare for their potential availability in routine practice.
• Implement a plan to manage the side effects associated with approved and investigational therapies for MDS 

to support quality of life and continuation of treatment.
• Recall the design of ongoing clinical trials for low- and high-risk MDS, and counsel appropriate patients 

about the potential benefits of participation.



Accreditation Information
In support of improving patient care, this activity has been planned and implemented by Medical 
Learning Institute, Inc. and Research To Practice. Medical Learning Institute, Inc. is jointly 
accredited by the Accreditation Council for Continuing Medical Education (ACCME), the 
Accreditation Council for Pharmacy Education (ACPE), and the American Nurses Credentialing 
Center (ANCC), to provide continuing education for the healthcare team.

Physician Continuing Medical Education
Medical Learning Institute, Inc. (MLI) designates this live activity for a maximum of 1.0 AMA PRA Category 1 CreditTM. 
Physicians should claim only the credit commensurate with the extent of their participation in the activity.

MOC Statement
Successful completion of this CME activity, which includes participation in the evaluation component,
enables the participant to earn up to 1.0 MOC point in the American Board of Internal Medicine’s 

(ABIM) Maintenance of Certification (MOC) program. It is the CME activity provider’s responsibility to submit 
participant completion information to ACCME for the purpose of granting ABIM MOC credit.

Participation information will be shared through the ACCME’s Program and Activity Reporting System (PARS).

Support Statement
This program has been supported by an independent educational grant from Gilead Sciences, Inc.
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Dr Sallman
HR-MDS (hypothetical patient)
• 60 yo male with no PMH presents for evaluation of a very high risk, complex 

karyotype MDS with 12% blasts and pancytopenia. NGS shows TP53 hot 
spot mutation with a VAF of 80%. The patient is highly interested in clinical 
trials. 

• What options could be considered? 



Critical Importance in Evaluating HR-MDS Patients for 
Clinical Trial 

• P3 VERONA Study (AZA+VEN), 500 pts, CR and OS
• P3 ENHANCE Study (AZA+MAGRO), 520 pts, CR and OS
• P3 STIMULUS-MDS2 Study (Aza+Saba), allows CMML-2, 500 pts, OS 
• P3 SY-1425 + Aza for RARA-positive MDS patients, 190 pts, CR

• Additional Triplet Combinations on Top of Aza Backbone Are Planned



Our patient 

• The patient was started on 7-day azacitidine + magrolimab. Patient was 
transfused to > 9gm/dL prior to day 1 of therapy, but had a 2gm/dL drop on 
day 1 and received an additional 2U of PRBC on day 1. The patient had no 
significant drop after day 4 of treatment. 

• After 2 cycles BM blasts were down to 4% with a partial cytogenetic 
remission and repeat NGS showing TP53 VAF of 10%. Patient has an 8/8 
MUD available

• Would you proceed with allo-HSCT vs continue on trial at this time? 



Our patient 

• Patient was continued for 2 more cycles at which point patient had achieved 
CR, CCR, and serial NGS was negative. Patient was bridged to allo-HSCT 
and is currently in remission post-transplant. 



Select Key Issues in the MDS Management Paradigm

• Doublet or triplet combinations using hypomethylating agent (HMA) backbones

• Selection of agents based on molecular profiling and definition of patient-centric goals 
of therapy
– HMA/venetoclax doublet with or without magrolimab as pretransplant regimen
– HMA combinations with limited additive toxicity for older or frail patients not fit for 
transplant (checkpoint inhibitors)

• Integration of molecular responses into the treatment paradigm; MRD status possibly 
determining timing of transplant

• MRD status as a basis for maintenance therapy after allogeneic stem cell transplant?



Meet The Professor
Optimizing the Management 

of HER2-Positive Breast Cancer
Thursday, September 1, 2022

5:00 PM – 6:00 PM ET

Mark D Pegram, MD
Susy Yuan-Huey Hung Endowed Professor of Oncology

Director, Clinical and Translational Research Unit
Associate Dean for Clinical Research Quality

Stanford University School of Medicine
Associate Director for Clinical Research

Stanford Comprehensive Cancer Institute
Stanford, California





Proc Natl Acad Sci U S A 2021 July 20;118(29):e2026849118. 



Magrolimab/Azacitidine Mechanism of Action

Garcia-Manero G et al. ASCO 2021;Abstract TPS7055.

• Magrolimab is a first-in-class monoclonal antibody that blocks the macrophage inhibitory immune 
checkpoint cluster of differentiation CD47, a “do not eat me” signal overexpressed on tumor cells.

• Binding of magrolimab to CD47 leads to phagocytosis of tumor cells.
• Azacitidine increases expression of prophagocytic “eat me” signals, facilitating synergy with magrolimab.



Mechanisms of Immune Evasion in MDS and AML

Abaza Y et al. Cells 2022;11:249.



Clinical Lymphoma, Myeloma and Leukemia 2021



Management of Low-Risk MDS

Volpe VO et al. Clin Lymphoma Myeloma Leuk 2021;22:1-16.

EPO = erythropoietin; MDS-RS = myelodysplastic syndrome-ringed sideroblasts; IST = immunosuppressive therapy



Management of High-Risk MDS

Volpe VO et al. Clin Lymphoma Myeloma Leuk 2021;22:1-16.



Clinical Lymphoma, Myeloma and Leukemia 2022



Assessing Patient Risk and Goals of Care

Aubrey BJ et al. Clin Lymphoma Myeloma Leuk 2022;[Online ahead of print].



Aubrey BJ et al. Clin Lymphoma Myeloma Leuk 2022;[Online ahead of print].

enasidenib



Future Directions for the Treatment of Higher-Risk MDS

Aubrey BJ et al. Clin Lymphoma Myeloma Leuk 2022;[Online ahead of print].



Dr Roboz – CMML Case

55 y/o generally healthy man diagnosed with CMML 2020 after presenting with 
anemia and leukocytosis, marrow with 14% blasts, normal cytogenetics, and TET2, 
U2AF1, DNMT3 mutations. Treated with oral decitabine/cedazuridine for 2 cycles 
with CR, taken to allogeneic stem cell transplant Haplocord SCT, conditioned with 
Fludarabine /Melphalan /TBI 400cGy. GVHD ppx: ATG, MMF, tacrolimus in Aug 
2021 complicated by sepsis, neutropenic infections and grade 2 GI GVHD 
eventually with resolution and CR. Relapsed with AML in July 2022, now in CR after 
salvage with CLIA (cladribine, cytarabine, idarubicin) + venetoclax. 
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Voso MT, Gurnari C. ASH 2021 Education Program.

Exemplificative List of Genes Recurrently Mutated in MDS: 
Impact on Clinical Features and Treatment Options
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Dr Sallman
Clinical Presentation – Lower-Risk MDS
• 68 yo female with transfusion dependent anemia 

with MDS-RS with an isolated SF3B1 mutation and 
an IPSS-R of low presents for evaluation. 

• CBC at baseline with hgb of 8gm/dL (2U PRBC 2 
weeks prior) and nl ANC/platelets. BM biopsy 
showed 25% ringed sideroblasts with unilineage
dysplasia and no increase in BM blasts. 

• Patient had failed a 4-month trial of epoetin at 
60,000U weekly.



Excess Smad2/3 Signaling Suppresses Late-Stage RBC 
Maturation in MDS 

TGF-β ligands (e.g. GDF15,
GDF11, BMP6, activin A) 
negatively regulate late 

erythropoiesis

Bone marrow microenvironment

Luspatercept releases 
maturation block

Baso E Poly E Ortho E Reticulocyte RBC

SCF
IL-3
EPO

BFU-E CFU-E Pro-E

EPO-
responsive

EPO-
dependent

EPO

8–64 cells500 cells

Sustained Hb increase Rapid Hb increase

• Mobilizes cells from precursor pools into blood
• Effect relies on continuous formation of 

late-stage precursors from earlier progenitors

Zhou L, et al. Blood. 2008;112:3434-3443. 



Our Patient 

• Patient was started on luspatercept 1 mg/kg every 3 weeks and patient had 
decreased transfusion requirement to 2 units monthly

• Patient increased up to 1.75 mg/kg and patient achieved transfusion 
independence that has been ongoing x 36 weeks to date

• What to do if no response despite maximum dose of luspatercept??? 



Dr Roboz – Lower-Risk MDS

73 y/o man diagnosed at age 60 with MDS when anemia (hgb 11.2 with elevated 
MCV) was identified on routine exam. Marrow 80% cellularity and 1% bone 
marrow myeloblasts. CEBPA, c-kit, FLT mutational analysis were all negative. 
Negative also for NPM1 mutation in exon 12, as was testing for k-ras and n-ras, 
normal cytogenetics. Note: the mutational testing reflected what was being done 
in 2010. Started on darbepoetin when hgb fell below 11 and remained on it, 
transfusion independent, until 2016 when hemoglobin drifted to 7-8 g/dL. Repeat 
bone marrow biopsy showed RCMD with 1% blasts and numerous ringed 
sideroblasts, myeloid mutation panel with SF3B1 mutation, started on 
combination with GCSF and darbepoetin, hgb increased to > 10 until 2020, when 
started drifting down, repeat marrow unchanged, started on luspatercept Dec 
2020 with increased hemoglobin to >10, no transfusions, maintained to date. 



Dr Garcia-Manero
Lower-risk case

An 82 year old woman is referred to you for symptomatic anemia. The patient has had an evaluation 
including a colonoscopy, iron studies, B12 and folate levels as well as rheumatological work up. All 
these studies were not significant. You performed a marrow exam that reveals a diagnosis of RARS. 
Eventually, NGS results indicate mutation on SF3B1 gene and cytogenetics were normal. In addition, 
you order an EPO level that comes back es elevated (over 300 mU/ML). Your recommendation is:
A. Start an ESA
B. Start luspatercept
C. Start lenalidomide
D. Start azacitidine
E. Refer to clinical trial



Dr Garcia-Manero
Lower-risk case (continued)

You decide to start the patient on an ESA. After 3 months of ESA use, the patient remains 
symptomatic and now is requiring blood transfusions monthly. Your next step is: 
A. Continue ESA but optimize dosing
B. Start luspatercept
C. Start lenalidomide
D. Start azacitidine
E. Refer to clinical trial

You decide now to switch to luspatercept. You start at a dose 1 mg/kg every 3 weeks. After 3 
injections, patient becomes transfusion independent but still is very symptomatic and with severe 
anemia. Your next step is:
A. Continue luspatercept at same dose
B. Increase luspatercept dose (i.e. 1.33 mg/kg)
C. Start lenalidomide
D. Start azacitidine
E. Refer to clinical trial



Dr Garcia-Manero
Lower-risk case (continued)

After B: the patient continues to be transfusion independent and hemoglobin increases

Teaching points: indication and dosing of luspatercept



N Engl J Med 2020;382(2):140-51.



MEDALIST: Independence from Red Blood Cell Transfusion

Fenaux P et al. N Engl J Med 2020;382(2):140-51.



COMMANDS: Phase III Trial Design

www.clinicaltrials.gov. NCT03682536. Accessed August 2022.



J Clin Oncol 2021;39(13):1426-36.



ASH 2021;Abstract 66.



ASCERTAIN: Efficacy in Patients with Lower-Risk MDS

Garcia-Manero G et al. ASH 2021;Abstract 66.



ASCERTAIN: Transfusion Independence Among Patients 
with Lower-Risk MDS

Garcia-Manero G et al. ASH 2021;Abstract 66.

Transfusion
independent at 
56 days

Transfusion
independent at 
84 days



Oral HMAs for Lower-Risk MDS

Buckstein R. ASCO 2021 Education Session



PROLOGUE: A Vision for the Future

MODULE 1: Classification and prognosis of MDS

MODULE 2: Current management of lower-risk MDS

MODULE 3: Current management of higher-risk MDS

MODULE 4: MDS-AML continuum and overlap – Venetoclax, other targeted therapy

MODULE 5: Immune checkpoint inhibitors – Magrolimab, sabatolimab

MODULE 6: Appendix

Management of MDS: Agenda
Where We Are, Where We’re Headed



2021; 62:11(2762-67).



Overall Survival based on timing of HMA in higher-risk MDS

Komrokji R et al. Leukemia & Lymphoma, 2021;62:11(2762-67).



PROLOGUE: A Vision for the Future

MODULE 1: Classification and prognosis of MDS

MODULE 2: Current management of lower-risk MDS

MODULE 3: Current management of higher-risk MDS

MODULE 4: MDS-AML continuum and overlap – Venetoclax, other targeted therapy

MODULE 5: Immune checkpoint inhibitors – Magrolimab, sabatolimab

MODULE 6: Appendix

Management of MDS: Agenda
Where We Are, Where We’re Headed



Cancer 2022 April 15;128(8):1568-70.



Courtney D DiNardo, Guillermo Garcia-Manero and Hagop M Kantarjian, Cancer 2022 April 15;128(8):1568-70. 

“As prognostic classification systems for myelodysplastic 
syndromes (MDS) and acute myeloid leukemia (AML) are 
further refined with the incorporation of cytogenetic and 
molecular data it is becoming increasingly challenging to 
submit to a 20% bone marrow blast cutoff to arbitrarily 
distinguish MDS from AML.”



Patient Case

• Healthy 57-year-old female patient with “MDS” who has 18% blasts, 
diploid cytogenetics and an NPM1 mutation

Courtney D DiNardo, Guillermo Garcia-Manero and Hagop M Kantarjian, Cancer 2022 April 15;128(8):1568-70. 



Healthy 57-year-old women with “MDS” who has 18% blasts, 
diploid cytogenetics and an NPM1 mutation

• If this case were considered strictly as high-risk MDS, she would most likely be 
recommended to receive a hypomethylating agent alone instead of an 
intensive chemotherapy (IC) approach despite the known chemosensitivity of 
NPM1 mutations (even in the presence of underlying multilineage dysplasia) 
and her age and performance status, which would clearly advocate for IC had 
this been alternatively diagnosed as AML.

Courtney D DiNardo, Guillermo Garcia-Manero and Hagop M Kantarjian, Cancer 2022 April 15;128(8):1568-70. 



Dr Garcia-Manero
HR MDS 

You are referred a 59-year-old woman with 9% blasts and evidence of MDS. WBC is 2.5 and there is 
no evidence of proliferation. Your recommendation is:
A. Start induction therapy ASAP
B. Await for NGS and cytogenetic results

Because the patient is “clinically stable,” you wait for the above results. Final report is MDS with 
excess blasts, diploid cytogenetics, NPM1 mutated but Flt-3 not mutated. Your plan is:
A. Start decitabine
B. Start azacitidine
C. Consider a clinical trial
D. Start an AML-like induction program containing high dose ara-C
E. Take the patient directly to stem cell transplantation



Dr Garcia-Manero
HR MDS (continued) 

Your recommendation is D. You induce the patient with 7+3, followed by ara-C high dose 
consolidation. The patient achieves a complete remission including no evidence of minimal residual 
disease. At that point:
A. You recommend complete 4 cycles of HDAC and then observe
B. Complete HDAC x 4 and then continue oral azacitidine maintenance
C. Proceed to SCT at the time of best response
D. Stop therapy after 2 cycles of therapy
E. Consider clinical trial

Teaching point: treatment of rare cases of MDS/AML. Importance of NGS



Patient Case 

• 68-year-old man with a history of prostate cancer previously treated with 
chemotherapy and ionizing radiation who has 24% blasts, marked trilineage 
dysplasia, complex cytogenetics and SRSF2 and ASXL1 mutations.

Courtney D DiNardo, Guillermo Garcia-Manero and Hagop M Kantarjian, Cancer 2022 April 15;128(8):1568-70. 



68-year-old man with a history of prostate cancer, 24% 
blasts, marked trilineage dysplasia, complex cytogenetics 
and SRSF2 and ASXL1 mutations

• Should his disease be treated differently for AML (eg, with CPX-351 or an HMA and
venetoclax) than if his blasts had alternatively been reported as 16% (oral 
decitabine/cedazuridine for MDS)? 

• These 2 cases highlight some of the rather nonsensical yet clinically routine 
decisions generated by the excessive importance of the bone marrow blast 
percentage in myeloid cancer diagnoses. 

• One paramount challenge due to this prominence of the bone marrow blast 
percentage is the lack of accuracy and reproducibility in the initial morphologic 
blast assessment.

Courtney D DiNardo, Guillermo Garcia-Manero and Hagop M Kantarjian, Cancer 2022 April 15;128(8):1568-70. 



Courtney D DiNardo, Guillermo Garcia-Manero and Hagop M Kantarjian, Cancer 2022 April 15;128(8):1568-70.
Estey EH et al. Blood, 2021;139(3):323-32. 

“Estey et al recently recommended defining patients with
10% to 30% blasts as ‘AML/MDS’ to ensure that they
would be eligible for either MDS or AML therapies or
novel clinical trials.”



Dr Sallman
Clinical Presentation – HR MDS

• 78 yo male with PMH of hypertension presents with severe fatigue, dyspnea 
on exertion and easy bruising. 

• CBC shows ANC of 0.3 k/µl; Hgb 7 gm/dL; Platelets 45 k/µL.
• Patient has no history of gastrointestinal bleeding or other blood loss.
• BM Biopsy is performed and shows a hypercellular bone marrow (80%) with 

RAEB-2 MDS with 14% BM blasts, trilineage dysplasia and no increase in 
marrow fibrosis. 

• Cytogenetics show Trisomy 8 and NGS myeloid panel shows an ASXL1 and 
U2AF1 mutation

• IPSS-R Classification is Very High



BM Pathology

Trilineage Dysplasia Increased BM Blasts



AZA-001 and OS

Real World OS has been 14-18 months; 40-50% ORR; 15-20% CR

Fenaux P, et al. Lancet Oncol. 2009;10:223-232; Zeidan A et al, Leukemia, 2016.



Our Patient

• Patient was treated with Azacitidine 7 day schedule + venetoclax 14 day 
schedule (antibacterial/antimicrobial/antiviral ppx were utilized) 
– Day +21 BM biopsy with < 5% blasts, therapy held until day 42 at which 

point ANC was 1.1, Hgb 10 gm/dL, Platelets 155; ppx d/c
– Patient continued on same schedule C1, but ANC dropped to 0.4 mid-cycle
– Patient dropped to 7 day schedule of venetoclax with 7 day azacitidine and 

CBC with ANC 1.6, Hgb 11.2 gm/dL, Platelets 160



Goals of Therapy for Our Patient

• What is/are the optimal goals for elderly HR-MDS patients?
– Complete Remission
– Transfusion Independence
– QOL 
– Overall Survival
– Duration of Response



ASH 2021;Abstract 241.



Venetoclax + Azacitidine Mechanism of Action

Garcia JS et al. ASH 2021;Abstract 241.

Size of rectangles indicates relative dependency on specific protein for survival.
Dotted lines indicate an indirect therapeutic effect on BCL-2 family member dependency



Safety of Venetoclax + Azacitidine

Garcia JS et al. ASH 2021;Abstract 241.



Response to Venetoclax + Azacitidine

Patients with HR-MDS treated with 
venetoclax (400 mg D1-14) and 
azacitidine (75 mg/m2) had rapid, durable 
responses with high remission rates

Garcia JS et al. ASH 2021;Abstract 241.



Response to Venetoclax + Azacitidine Across the 
Mutational Spectrum

Garcia JS et al. ASH 2021;Abstract 241.



ASH 2021;Abstract 537.



Treatment-Emergent Adverse Events with Venetoclax/Azacitidine

Zeidan AM et al. ASH 2021;Abstract 537.



Response to Venetoclax/Azacitidine

Zeidan AM et al. ASH 2021;Abstract 537.

CR = complete remission; mCR = marrow CR; DoR = duration of response



VERONA Phase III Study Design

R

Zeidan AM et al. ASCO 2021;Abstract TPS7054.

Venetoclax 400 mg qd (d1-14/cycle)
+

Azacitidine 75 mg/m2

Placebo for venetoclax
+

Azacitidine 75 mg/m2

Dual primary endpoints: Complete remission and overall survival
Secondary endpoints: RBC and platelet transfusion independence for patients who are transfusion 
dependent at baseline, change from baseline in fatigue, time to deterioration of physical functioning, 
overall response

Eligibility (N = 500)

Newly diagnosed 
higher-risk MDS 1:1

Until relapse, progression or unacceptable toxicity



A Phase I/II Study of Venetoclax in Combination with 
ASTX727 (Cedazuridine/Decitabine) in 
Treatment-Naïve High-Risk Myelodysplastic Syndrome 
(MDS) or Chronic Myelomonocytic Leukemia (CMML) 

Venugopal S et al.
ASH 2021;Abstract 245.



Ivosidenib in Patients with IDH1-Mutant 
Relapsed/Refractory Myelodysplastic Syndrome (R/R 
MDS): Updated Enrollment and Results of a Phase 1 
Dose-Escalation and Expansion Substudy

Sallman DA et al.
ASCO 2022;Abstract 7053.
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ASH 2021;Abstract 242



PANTHER (Pevonedistat-3001): Event-Free Survival (EFS) and OS 
in the Higher-Risk MDS Cohort

Sekeres MA et al. ASH 2021;Abstract 242.

• No statistically significant difference between the 2 study arms in EFS (p = 0.557) or OS (p = 0.181) 
in the ITT population



Dr Garcia-Manero
HR MDS 

You are referred a 79 year old man with 13% blasts. Marrow exam shows evidence of MDS, complex 
cytogenetics and NGS is positive for mutations on TET2 and DNMT3A. Your recommendation is:
A. Start azacitidine
B. Start decitabine
C. Start oral decitabine
D. Consider 7+3 induction
E. Consider a clinical trial of azacitidine + magrolimab. An antibody against CD47.

Because the standard of care is still suboptimal in HR-MDS, you opt for the clinical trial. The patient 
is transfusion dependent on red cells. Your advice to the patient is:
A. Admit to the hospital and perform preventive transfusions of red cells prior to starting 

magrolimab until you reach an acceptable hemoglobin level
B. Do not provide any other care that you do not provide when treating patients of this age with 

single agent azacitidine



Dr Garcia-Manero
HR MDS (continued) 

Because severe anemia can be an early complication of the use of magrolimab, you opt for A. With 
the first cycle of therapy, the patient achieves a complete remission including a complete 
cytogenetic response and complete count recovery. For the next cycle of therapy, you recommend:
A. Admit to the hospital and perform preventive transfusions of red cells prior to starting 

magrolimab until you reach an acceptable hemoglobin level
B. Do not provide any other care that you do not provide when treating patients of this age with 

single agent azacitidine

Teaching points: discuss specific toxicities related to magrolimab



Dr Roboz – Higher-Risk MDS

74 y/o with hx breast cancer diagnosed in 2000, treated with chemo/radiation, 
diagnosed with MDS in 2020, trilineage dysplasia, 5% blasts, complex karyotype, 
no TP53 mutation, treated initially with darbepoetin without improvement, then 
referred for participation in magrolimab/placebo + azacitidine randomized trial. 
Had transient improvements in transfusion requirements, reduction in blasts to 2% 
but no change in cytogenetics, declined stem cell transplantation, ultimately 
treated for 7 cycles complicated by ongoing transfusions and eventually taken off 
study for supportive care with transfusions. 



Magrolimab in Combination with Azacitidine for 
Untreated Higher-Risk Myelodysplastic Syndromes 
(HR-MDS): 5F9005 Phase 1b Study Results

Sallman DA et al.
ASCO 2022;Abstract 7017.



5F9005 Study Design: Magrolimab in Combination with 
Azacitidine for Previously Untreated Intermediate to 
Very High-Risk MDS

Sallman DA et al. ASCO 2022;Abstract 7017.



5F9005: Efficacy Outcomes with Magrolimab in Combination 
with Azacitidine for Untreated Higher-Risk MDS (HR MDS)

Sallman DA et al. ASCO 2022;Abstract 7017.

ORR = objective response rate; CR = complete remission; HI = hematologic improvement; SD = stable disease; DCR = duration of complete 
remission; DOR = duration of response; OR = objective response; PFS = progression-free survival; OS = overall survival; NR = not reached



5F9005: Best Change from Baseline in Percent Bone Marrow 
Blasts with Magrolimab in Combination with Azacitidine for 
Untreated HR MDS

Sallman DA et al. ASCO 2022;Abstract 7017.



5F9005: Kaplan-Meier Overall Survival Curves for Magrolimab in 
Combination with Azacitidine for Untreated HR MDS

Sallman DA et al. ASCO 2022;Abstract 7017.



5F9005: Responses Over Time in Patients Achieving CR with 
Magrolimab in Combination with Azacitidine for Untreated HR MDS

Sallman DA et al. ASCO 2022;Abstract 7017.

CR = complete remission; mCR = morphologic CR; PR = partial remission; SD = stable disease; PD = progressive disease; 
SCT = stem cell transplantation



5F9005: TEAEs Reported in ≥20% of Patients Treated with 
Magrolimab in Combination with Azacitidine for Untreated HR MDS

Sallman DA et al. ASCO 2022;Abstract 7017.

TEAEs = treatment-emergent adverse events; AEs = adverse events



5F9005: Author Conclusions

Sallman DA et al. ASCO 2022;Abstract 7017.



Garcia-Manero G et al. ASCO 2021;Abstract TPS 7055.



ENHANCE Phase III Study Design

Garcia-Manero G et al. ASCO 2021;Abstract TPS 7055.



Partial Clinical Hold for Studies Evaluating Magrolimab in 
Combination with Azacitidine
Press Release: January 25, 2022

“The US Food and Drug Administration (FDA) has placed a partial clinical hold on studies evaluating 
the combination of magrolimab plus azacitidine due to an apparent imbalance in investigator-
reported suspected unexpected serious adverse reactions (SUSARs) between study arms. While no 
clear trend in the adverse reactions or new safety signal has been identified at this time, the partial 
clinical hold is being implemented across all ongoing magrolimab and azacitidine combination 
studies worldwide in the best interests of patients as additional data is gathered and analyzed to 
address the concerns raised by FDA.

During the partial clinical hold, screening and enrollment of new study participants will be paused 
in any study investigating the combination of magrolimab with azacitidine. Patients already 
enrolled in these clinical studies may continue to receive magrolimab and azacitidine, or placebo, 
and continue to be closely monitored according to the current study protocol... Other magrolimab
studies, or cohorts, that are not studying the combination of magrolimab plus azacitidine, will 
continue without any impact by the partial clinical hold.”

https://finance.yahoo.com/news/gilead-announces-partial-clinical-hold-235200540.html



Chen JY et al. ASCO 2022;Abstract 7054.



ASH 2021;Abstract 244.



Brunner AM et al. ASH 2021;Abstract 244.



Brunner AM et al. ASH 2021;Abstract 244.

LSC = leukemic stem cell



Phase Ib Trial Design of Sabatolimab Combined with HMA 
for MDS and AML

Brunner AM et al. ASH 2021;Abstract 244.



Clinical Responses Associated with Sabatolimab Combined with 
HMA for Very High-Risk or High-Risk MDS

Brunner AM et al. ASH 2021;Abstract 244.



Durability of Responses Associated with Sabatolimab Combined 
with HMA for Very High-Risk or High-Risk MDS

Brunner AM et al. ASH 2021;Abstract 244.

aORR for patients with MDS was defined as CR + mCR + PR + SD with HI; bELN adverse-risk mutations: TP53, ASXL1, and 
RUNX1; cDOR events (including progression/relapse and death) reported out of the number of patients with a BOR of 
CR, mCR, or PR (forMDS). 1.Döhner H, et al. Blood.2017;129(4):424-447.



Adverse Events Associated with Sabatolimab Combined with 
HMA for MDS and AML

Brunner AM et al. ASH 2021;Abstract 244.

ND-AML = newly diagnosed AML; AEs = adverse events; DLTs = dose-limiting toxicities



STIMULUS: Clinical Trial Program for Sabatolimab for MDS 

www.clinicaltrials.gov. Accessed March 8, 2022.

Trial identifier Phase Setting Study arms

STIMULUS-MDS1
(NCT03946670) II IPSS-R Intermediate-, 

High- or Very High-risk MDS
• Sabatolimab + HMA
• Placebo + HMA

STIMULUS-MDS2
(NCT04266301) III High- or Very High-risk MDS • Sabatolimab + azacitidine

• Placebo + azacitidine

STIMULUS-MDS3
(NCT04812548) II High- or Very High-risk MDS • Sabatolimab + azacitidine + 

venetoclax
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Clinical Prognostic Scoring



Clinical Prognostic Scores in MDS

Buckstein R. ASCO 2021 Education Session.



Comparison of the International Prognostic Scoring System – Revised 
and the International Prognostic Scoring System – Molecular

Bernard E et al. NEJM Evidence 2022;1(7).



IPSS-M Risk Score and Risk Categories

Bernard E et al. NEJM Evidence 2022;1(7).



Lower-Risk MDS



ASCERTAIN: Grade ≥3 Treatment-Emergent Adverse Events in 
Patients with Lower-Risk MDS

Garcia-Manero G et al. ASH 2021;Abstract 66.



ASCERTAIN: Survival Analyses of Patients with Lower-Risk MDS

Leukemia-free survival
• Median follow-up: 32 months
• For events of leukemia or death, 

median time not yet reached

Overall survival (OS)
• Median follow-up: 32 months
• Median OS not yet reached

Garcia-Manero G et al. ASH 2021;Abstract 66.



Blood 2020;136(6):674-83.



ASTX727-01: Schema and Summary of Endpoints

Garcia-Manero G et al. Blood 2020;136(6):674-83. 

93.5% 97.6%



Griffiths EA. ASH 2021 Education Program.

Pharmacokinetic Characteristics of Hypomethylating Agents

C-DEC = decitabine-cedazuridine



DeZern AE. ASH 2021 Education Program.

Features in Lower-Risk MDS that Suggest Higher-Risk Behavior



Higher-Risk MDS



Phase Ib Study of Venetoclax + Azacitidine for Treatment-Naïve 
High-Risk MDS

Garcia JS et al. ASH 2021;Abstract 241.



Phase I/II Study of Venetoclax + ASTX727 for Treatment-Naïve 
High-Risk MDS and CMML

Characteristics Total (N = 7)
Median age 72 years
Disease subtype

Higher-risk MDS
CMML

5
2

Hematology parameters
ANC (x 109/L)
Hb (g/dL)
Platelets (x 109/L)

1.7
8.9
33

Median bone marrow blasts 33%
Cytogenetics

Good
Intermediate
Poor

2
4
1

Response
ORR
CR
mCR

7 (100%)
3 (43%)
4 (57%)

Venugopal S et al. ASH 2021;Abstract 245.

MDS = myelodysplastic syndromes; CMML = chronic myelomonocytic leukemia; ORR = overall response rate; 
CR = complete remission; mCR = marrow/morphologic CR



Study Design

Zeidan AM et al. ASH 2021;Abstract 537.



Deaths Among Patients Who Received Venetoclax/Azacitidine

Zeidan AM et al. ASH 2021;Abstract 537.

TEAE = treatment-emergent adverse event



Transfusion Independence (TI) and Hematologic Improvement (HI) 
with Venetoclax/Azacitidine

Zeidan AM et al. ASH 2021;Abstract 537.

mCR = marrow complete remission; AML = acute myeloid leukemia



Overall Survival with Venetoclax/Azacitidine

Zeidan AM et al. ASH 2021;Abstract 537.



Griffiths EA. ASH 2021 Education Program.

Summary of the 2 Completed Phase III Studies of C-DEC 
and CC-486 for MDS

C-DEC = decitabine-cedazuridine



Impact of TP53 clonal clearance on overall survival with 
HMA therapy and allo-HCT

Hunter et al., Blood Advances 2021



ASCO 2020;Abstract 7507.



5F9005 Study Design: Magrolimab in Combination with 
Azacitidine for MDS and Acute Myeloid Leukemia (AML)

Sallman DA et al. ASCO 2020;Abstract 7507.



5F9005: Response to Magrolimab in Combination with 
Azacitidine for MDS and AML

Sallman DA et al. ASCO 2020;Abstract 7507.



5F9005: Durability of Response to Magrolimab in Combination 
with Azacitidine for MDS and AML

Sallman DA et al. ASCO 2020;Abstract 7507.



5F9005: Response to Magrolimab in Combination with 
Azacitidine for MDS and AML with TP53 Mutation

Sallman DA et al. ASCO 2020;Abstract 7507.



5F9005: Safety of Magrolimab in Combination with Azacitidine
for MDS and AML with TP53 Mutation

Sallman DA et al. ASCO 2020;Abstract 7507.



Challenging Cases from the Community: 
Investigators Provide Perspectives on the Optimal 

Management of Diffuse Large B-Cell Lymphoma 

Jeremy Abramson, MD
Sonali M Smith, MD

Jason Westin, MD, MS

Moderator
Neil Love, MD

Faculty 

Tuesday, September 13, 2022
5:00 PM – 6:00 PM ET

A CME/MOC-Accredited Virtual Event



Thank you for joining us!

CME and MOC credit information will be emailed 
to each participant within 5 business days.


