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Overview

• MDS Definition and Diagnosis

• Risk Stratification

• Treatment of MDS



Bone Marrow and Myeloid Cells
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What are Myelodysplastic Syndromes

• Clonal bone marrow neoplasm

• Ineffective hematopoiesis

• Bone marrow failure/cytopenias/macrocytosis

• Morphologic evidence of dysplasia

• Tendency to progress to a more aggressive form, acute myeloid 
leukemia



Epidemiology

• Median age 70

• Incidence increases with age

• True incidence unknown

• 10,000-50,000 cases/year in US

• 5-10 cases per 100,000 persons/yr

• Likely underestimate; many simply diagnosed with anemia or 
cytopenias with older age – expected ~ 75 cases per 100,000 
among persons aged > 70. 



Symptoms

• Fatigue

• Shortness of breath, high heartbeat, pale skin (from low 
hemoglobin)

• Easy bruising or bleeding (from low platelets)



Incidence and Prognosis of Hematologic 
Malignancies



Diagnostic Criteria for MDS

• Constant cytopenia (low blood count) in 1 or more of the lineages

• Exclusion of all other hematopoietic or nonhematopoietic disorders 
as primary reason for cytopenia/dysplasia

• MDS-related (decisive) criteria (need one):
• Dysplasia in ≥10% of all cells in 1 of the lineages in the bone marrow 

smear or increased ring sideroblasts (iron stain)

• 5% to 19% blast cells in bone marrow smears

International Working Conference 2007



How do we diagnose it?

How do the cells look in the microscope?
 - Are there high number of myeloblasts?
 - Do other cells look abnormal? (dysplasia)

How do the genes inside the cells 
look like?
 - Do the chromosomes look normal?
 - Are there genes that are mutated?



What Are Common Mutations in MDS

Cazzola et al. NEJM. 2020



How Do We Risk Stratify MDS Patients

- There is an international prognostic score
- It takes into account the blood counts, number of myeloblasts and 

the genetics 

- It helps determine who is more likely to progress to a more 

aggressive acute myeloid leukemia
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Management of Low Risk MDS
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Management – Lower Risk MDS

• Mostly treating symptomatic anemia 

• Current therapy:
• Transfusion support, iron chelation. 

• Growth factors (erythropoietin – helps make more red blood cells)

• Lenalidomide (for a specific type of MDS)

• Lusparercept

• Imetelstat

• Clinical trial



Blood Transfusions

• Done at an infusion center or emergency room. 

• We typically transfuse to ensure the hemoglobin is 
greater than 7.

• Possible risks: transfusion reaction, infections, iron 
overload if many blood transfusions over time. 



Erythropoietin Stimulating Agents (EPO)

Greenberg et al. Blood. 2009

• Phase III randomized trial. 

• The response rates in the 

EPO versus SC alone arms 

were 36% versus 9.6%.

• Responses were particularly 

evident for patients with 

lower serum EPO levels and 

lower blast %.



Administration and Side Effects

• Given by injection (40-60,000 units/week)

• Mostly well tolerated (some listed side effects include HTN, 
headaches, nausea). 

• Caution with cardiovascular disease. 



Lusparercept

Fenaux et al. NEJM. 2020

Independence for RBC Transfusion



Administration and Side Effects

• Given by Injection (1 – 1.75mg/kg) every 3 
weeks

• Side effects include HTN,  fatigue, 
creatinine increase, dizziness. 



Imetelstat

• Imetelstat is a telomerase inhibitor that targets cells with short telomere 
lengths and active telomerase, characteristics observed in some MDS 
patients.

Steensma. ASH. 2020

Oligonucleotide



Steensma et al. JCO. 2021

Imetelstat – Phase II Data
non-del(5q) and 

HMA/lenalidomide naïve



Administration and Side Effects

• For patients who are refractory to erythropoietin and transfusion 
dependent. 

• IV infusion (2 hours) every 4 weeks. 

• Possible side effects: thrombocytopenia and neutropenia, HTN, 
bleeding. 



Treatment Algorithm for Lower Risk MDS

Symptomatic Cytopenias 

Anemia

-   ESAs

- Lusparercept

- Imetelstat

-   Lenalidomide

No response

- HMA

- Clinical Trial

Transplant
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Management – Higher Risk MDS

• Current therapy – disease modifying agents

• Hypomethylating Agents (HMAs)

• Chemotherapy

• Allo-SCT



Hypomethylating Agents in MDS

Fenaux et al. Lancet Oncology. 2009. 

• Phase III open-label 

trial

• High risk MDS 

patients 

• Received azacitidine 

vs conventional care



Administration and Side Effects

• Azacitidine (given IV) for 7 days every month

• Decitabine (given IV) for 5 days every month

• Oral Decitabine (pill form) for 5 days every month

• It takes a few months to see the response

• Potential side effects: low blood counts, nausea, infections



Relapsed/Refractory MDS

• Regardless of HMA response, all patients eventually relapse.

• Clinical Trials are recommended

Lindsley et al. NEJM. 2017.

Prébet et al. 2011; Jabbour et al. 2010.

Mechanism in medicine



Role of Allogeneic Stem Cell Transplant

• All patients with higher-risk 
MDS should be assessed for 
eligibility at the time of 
diagnosis. 



Proposed Treatment Algorithm

Uwe Platzbecker, Treatment of MDS, Blood, 2019



Current Goals of MDS Treatment 

Uwe Platzbecker, Treatment of MDS, Blood, 2019



Conclusions

• Myelodysplastic syndromes are a series of syndromes characterized by 
Ineffective hematopoiesis, and morphologic dysplasias. 

• They have very different prognosis and treatment options based on their 
risk-stratification with IPSS-R.

• There are many treatment options for symptomatic anemia, and 
hypomethylating agents for higher risk MDS. 
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