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What are Myelodysplastic Syndromes (MDS)?



What are Myelodysplastic Syndromes (MDS)?



Myelodysplastic 
Syndromes

• Dysplasia

• Ineffective hematopoiesis  

Heterogenous group of malignant blood disorders

Older adults

Male predominance 

De novo and treatment-induced MDS

Familial MDS



MDS 
Pathogenesis



Somatic Mutations in MDS



DNA Methylation in MDS



Abnormal Differentiation



Clinical 
Features of 
MDS

Asymptomatic cytopenias

Symptomatic cytopenias

Anemia is the most common cytopenia

Systemic symptoms are uncommon

Variable risk of transformation to acute 
myeloid leukemia (AML)



When Do We 
Suspect MDS?

• Typically the older patient

• Presence of unexplained cytopenia(s), especially 
macrocytic anemia

• Nutritional status (B12, folate, iron, copper)

• Chronic liver and/or kidney disease

• Significant heart failure

• Thyroid function

• Alcohol and drug use

• Medications (MTX, valproic acid, MMF, 
ganciclovir)

• HIV and hepatitis infections

• Peripheral blood smear with evidence of dysplasia

• History of pertinent occupational exposures

• History of prior chemotherapy and/or radiation for 
younger patients



How Do We Diagnose MDS?

Morphologic evidence of dysplasia of the peripheral blood smear and 
bone marrow biopsy and <20% blasts (immature abnormal WBCs)

Unexplained cytopenia(s)

Absolute neutrophil 
count <1800

Hemoglobin <10 Platelets <100



Bone Marrow Biopsy



Cytogenetic (Chromosome) Abnormalities

• Diagnostic, prognostic, and therapeutic

• Presence of certain chromosomal abnormalities is presumptive evidence 
of MDS in the absence of dysplasia (list available on 2016 WHO 
Classification)

• Presence of the following chromosomal abnormalities is diagnostic of 
AML regardless of blast percentage
• t(8;21)(q22;q22.1); RUNX1-RUNX1T1
• inv(16)(p13.1q22) or t(16;16)(p13.1;q22); CBFB-MYH11
• t(15;17)(q24.1;q21.1); PML-RARA



MDS 5q minus Syndrome (5q-)

• Defined by presence of:
• 1) Isolated del(5q) abnormality 

OR
• 2) del(5q) plus one other abnormality 

except for -7/del(7q)

• Distinctive type of MDS
• Primarily occurs in older women
• Typically presents with macrocytic anemia, normal or elevated platelet counts, and no 

significant neutropenia
• Low incidence of bleeding and infection but red cell transfusion dependent
• Likelihood of progression to AML is low

• Responds rapidly to oral lenalidomide 



MDS Subtypes based on 2016 WHO Classification



Risk Stratification in MDS



Molecular Testing in MDS

• Except for SF3B1 mutation testing, molecular profiling is not currently 
used for diagnostic purposes
• Imparts prognostic significance and thus testing is often considered

• Favorable mutation: Isolated SF3B1

• Adverse mutations: TP53, ASXL1, RUNX1, EZH2, ETV6, IDH, SRSF2, RAS, FLT3

• May potentially identify therapeutic alternatives (off-label)

• Will be incorporated into new risk stratification scoring system (IPSS-
R-Mol) in the next 1-2 years



MDS Treatment Tenets

• Not all patients require immediate treatment

• No evidence that treating asymptomatic patients 
improves survival

• Main goals of treatment are to control symptoms 
and improve QOL
• Remember that treatment-related toxicity can 

impair QOL

• Except for transplant, most cases of MDS are 
incurable by current treatment options



Treatment Options 
for Lower-Risk MDS
• Expectant management for asymptomatic 

patients

• Supportive care

• Transfusional support

• Antibiotics

• Low-intensity therapies

• Hematopoietic growth factors (ESA)

• Lenalidomide

• Immunosuppression



Treatment Options for Higher-Risk MDS

Hypomethylating agents (HMAs)

Azacitidine and decitabine

Mechanism of action not entirely clear

Induction of DNA hypomethylation may 
lead to re-expression of key tumor 
suppressor genes that allow proper 

differentiation of malignant cells

Traditional chemotherapy

Toxicity precludes use in frail patients

Allogeneic stem cell transplant

High morbidity and mortality



What about 
Intermediate-
Risk MDS?

No general consensus on 
treatment

Imperative to consider patient’s 
values and preferences against 
the context of their disease

Molecular testing can help with 
further prognostication



Patient Case 

• 72 yo female with HTN is referred to you for a 2-year history of worsening 
macrocytic anemia (Hb 12.3 and MCV 94 → Hb 8.1 and MCV 106). She reports 
marked fatigue and has not been able to tend in the garden for the last 4 months. 
The WBC and platelet counts are normal. There is no evidence of a nutritional 
deficiency. Her thyroid function is normal. Her only medication is amlodipine. She 
does not drink alcohol. A blood smear shows large RBCs.

• What should we do next?

• Bone marrow biopsy showed megaloblastic changes and significant dysplasia of 
the erythroid precursors but no increased blasts. No dysplasia was seen in the 
granulocytes or megakaryocytes. Cytogenetics are normal.



Patient Case 

• Does this patient meet diagnostic criteria for a disease? And if so, based on what?

• MDS! Unexplained refractory anemia and dysplasia in the marrow.

• The calculated IPSS-R score is 2 and puts her in the low-risk category.

• What treatment, if any, could we consider?

• Procrit, an erythropoietin-stimulating agent (ESA)

• What is another lab that we should check before starting Procrit and why?

• Erythropoietin level



Patient Case

• Let’s assume this patient’s cytogenetic studies detected del(5q) in isolation. What 
is this condition called? What does this mean for treatment?

• 5q minus syndrome. We can use lenalidomide. 



Patient Case 

• Let’s assume this patient’s bone marrow biopsy showed 6% blasts and 
cytogenetic studies detected monosomy 7 which is a poor-risk finding. The IPSS-R 
score is now 6 and puts her in the high-risk category.

• What treatment should we consider now?

• Azacitidine or decitabine (HMAs)

• What is the purpose of starting HMA treatment?

• Prolong survival and time to leukemic transformation



Patient Case 

• If this patient with high-risk MDS was 53 years old, what treatment option could 
we consider?

• Allogeneic transplant

• You read in her medical history that she was treated for locally advanced breast 
cancer with chemotherapy and radiation about 4 years ago. What kind of MDS 
are you suspicious for?

• Treatment-induced MDS



Patient Case

• Let’s assume this patient’s bone marrow biopsy showed 11% blasts and 
cytogenetic studies detected isolated del(5q) which is a good-risk finding. The 
IPSS-R score is now 5 and puts her in the high-risk category. What does this mean 
for treatment?

• Even though this patient harbors an isolated del(5q) abnormality, lenalidomide is 
less effective in the setting of high-risk and very high-risk MDS with del(5q). 

• What treatments should we consider instead?

• HMAs



Patient Case 

• Let’s assume this patient’s bone marrow biopsy showed 22% blasts and 
cytogenetic studies detected monosomy 7 which is a poor-risk finding. The IPSS-R 
score is now 7 and puts her in the very high-risk category. What does this mean 
for diagnosis and treatment?

• This patient has AML since the blast count is 20% or greater. She should be 
treated with AML-directed therapies.

• Is there a way this patient could have a diagnosis of AML if her blast count was 
10%?

• Certain cytogenetic findings



Patient Case

• Let’s assume we detected an ASXL1 mutation (adverse mutation) on molecular 
testing for an older male patient who has intermediate-risk MDS by the IPSS-R. 
What does this mean for prognosis and management?

• Disease risk is likely higher than predicted by the IPSS-R. Need to discuss the 
relevance of this finding with the patient and review potential treatment options.

• The 53 yo female who was previously treated for breast cancer and now has high-
risk MDS is being worked up for allogeneic stem cell transplant. Her molecular 
testing comes back with a TP53 mutation. What does this mean for prognosis and 
management?

• Toxicity and mortality risks of transplant need to be discussed since relapse rate is 
exceptionally high.



Clinic Evaluation

• Review trends in CBC and MCV

• Review medication list

• Review comorbidities

• Manual smear

• B12, folate, ferritin, iron panel, copper

• HIV and hepatitis serologies

• TSH and EPO level 

• Molecular testing on peripheral blood

• Discuss utility of bone marrow biopsy



Outpatient 
and Inpatient 
Management

• PRBC transfusions

• ESAs (+/-G-CSF)

Anemia

• Antibiotics for active infections

• Routine vaccinations

• G-CSF (Neupogen) is NOT routinely indicated
• May consider for serious infection with prolonged 

neutropenia in the hospitalized patient

Fever/Infections

• Platelet transfusions

• Aminocaproic acid (Amicar)

• AVOID TPO mimetics

Bleeding or platelet count <10



Questions and Feedback

Email: sjp047@health.ucsd.edu


