
Myelodysplastic Syndromes 

Austin Kulasekararaj 



Scheme 
• Terminology and History 

• Incidence  

• Blood cell production 

• Symptoms 

• Diagnostic tests 

• Therapeutic options 

• Survey of patients 

• Conclusion 



MDS-Definition 

• A heterogenous clonal disorder derived 

from an abnormal multipotent progenitor 

cell. 

 

• It is characterised by hyperproliferative 

bone marrow, dysplasia, ineffective 

haematopoiesis leading to cytopenias.  



What does the term 

"myelodysplastic" actually mean?  

• Myelo = marrow 

• Dysplastic = abnormal or just gone bad or 

funny looking  

 

Bone marrow cells fail to make enough 

healthy blood cells- quantity and quality is 

affected. 

• Crowding out remaining normal cells 

(Cancer) 

 



Red Blood Cells 

20 trillion 





MDS features 

All people with MDS have two things in 

common 

 

• Low count for at least 1 blood cell type 

(cytopenia) 

• Bone marrow and blood contain blood 

cells with an abnormal shape, size, or 

look. 

 



Symptoms of MDS 

 
Asymptomatic – abnormal blood count 
 
Fatigue, lack of energy and shortness of breath  
 - caused by anaemia (low red cells) 
 
Bruising and bleeding 
 - caused by low platelet cell count 
 
Infection 
 - due to low numbers and/or poorly 
 functioning white cells   



Prior exposure to chemo and 

or radiotherapy, but 90% do 

not have any known exposures  
Median age is @ 

72 years 

50% MDS 

AML 

Infection, Bleeding 

and treatment 

complications 

Unrelated 

causes 

Clinical Course 

Patients 

25% 

25% 



Cytogenetics Trephine Blood film/Aspirate Flow Cytometry 

Bone marrow aspirate 

and trephine 

Ouch 

Diagnostic 

Tests 



Blasts (Type 1 and 

2) 

Morphology of MDS 

RARS 

5q- 



Demographics of Germany  
[1910 – 2050] and Europe 

Statistisches Bundesamt, 2002 
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The Bone Marrow Failure Syndromes 

AA 

PNH 

AML Low  

Risk 
High 

Risk 

 

AA – Aplastic Anaemia 

 

PNH – Paroxysmal  Nocturnal Haemaglobinuria 

 

MDS 

Adapted from N. Young 

5q-  





Low Risk 

MDS 5-9% blasts 

10-19% blasts 

AML >20% 

blasts 



MDS Classification – The Ultimate 

Simplification 

• Lower Risk  (Survival 3-10 years, low rate of AML)  

– RA, RARS     

– RCUD, RCMD 

– MDS-U, MDS del (5q) 

– IPSS Low, Int-1 (Score 0-1.0) 

 

• Higher Risk (Survival <1.5 years, high rate of AML)  

– RAEB (-1, -2) 

– IPSS Int-2, High (Score > 1.5) 







Therapeutic Options 

 Low Risk MDS –  

Main problem is anaemia, bleeding and  
recurrent infections 

 

 

 High Risk MDS –  

Main problem is bone marrow failure and risk 
of leukaemia 

 



Treatment : 

general concepts 

Treatment choices should take into account: 

What type of MDS does  

the patient have? 

How aggressive is their MDS? 

Are any symptoms particularly 

bothersome? 

What age?  

What other problems? 

How does the patient want to be 

treated? 

Is curative therapy 

appropriate? 







Supportive care 

Red cell transfusion Anaemia causing symptoms 

Platelet transfusion Low platelets-bleeding & bruising 

Planned surgical operation 

Erythropoietin Anaemia 

Granulocyte-colony stimulating factor Infections associated with low white count 

Antibiotic Infections 

Iron chelation therapy Patients with low-risk disease with high 

transfusion requirement 





• Improves the oxygen carrying 

ability and improves symptoms 

 

• Many patients will develop 

symptoms due to anaemia 

 

• Red cell transfusion is the 

commonest way anaemia is 

treated 

 

• The number and frequency  may 

vary, but generally needs 

increase over time  

 

Red Cell Transfusion…The good 

• Sense of Altruism for 

donors-all voluntary 

http://s3files.core77.com/blog/images/tharpNEWESTlead.jpg


               …….…The bad 

I might need a transfusion.. 

• Costly and decreasing donor 

pool 

 

• Impacts on QOL, hospital 

attendances 

 

• Transfusion reaction, infections 

and alloimmunisation 

 

• Each unit has 250 mg of 

elemental iron 





• Platelet transfusion 

should be reserved for 

patients with bruising 

or bleeding symptoms 

 

• Planned surgery, 

dental extraction may 

also need to be 

covered by platelet 

transfusion 

Platelet  transfusion-Liquid Gold 



Therapy in low risk MDS 

• Squeeze every ounce of production out of 

the remaining functional bone marrow 

cells by ERYTHROPOIETIN(EPO) and 

GROWTH FACTORS(eg GCSF)injections 





Therapy in low risk MDS 

• Blocks the effects of nasty cytokines 

(chemicals produced in excess by 

abnormal bone marrow cells which can kill 

the normal cells) 

 

 eg.  Lenalidomide 

        ATG( horse or rabbit) 





High risk MDS 

• Replace the bone marrow (and immune 

system) 

         Bone marrow transplant 

         Chemotherapy  

         Azacitidine/Decitabine 

         Clinical trials/ novel agents 





Azacitidine in high-risk MDS 
It has been suggested that azacitidine may switch 
on important anti-cancer genes 

 

Benefits include: 

 Reduced red cell transfusion 

 Improvement in survival 

 Less chance of MDS deteriorating 

 Results not influenced by patient age, blast cells, 

 karyotype 

 

Administered  as injection into skin (oral azacitidine!) 

 

For high risk patients ineligible for transplantation 

 





Myelodysplasia 

Intensive treatment 
Bone marrow transplant should be 

considered when ‘curative’ therapy is 

thought to be appropriate. 

 
Key issues for patients: 

Motivated, and deemed fit for BMT  

‘High-risk’ MDS, with disease under 
control 

Appropriate counselling regarding outcomes, 
risks,  and intensive long- term follow-up  



Low risk 

Asymptomatic Symptomatic 

Observation 
 

EPO/G-CSF 

Lenalidomide 

Azacitidine 

  Thalidomide 

    Decitabine 

  Investigational SCT ablative 

    RIC 

Azacitidine  

             Decitabine 

      Investigational 

  Intensive chemotherapy 

                RIC  

               SCT – full ablative 

               

High risk 
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Treatment algorithm for patients with MDS* 
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