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Background and Why?

• Described in 1900

• Defined as MDS only in 1982

– abnormal clone (don’t think it spreads like 

breast cancer)

• No interest in studying MDS

• New research, novel treatments and more 

emphasis on disease biology



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
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Blasts (Type 1 and 

2)

Morphology of MDS

RARS

5q-



Beware of mimics, imposters, 

copycats and imposters

• Vitamin deficiency

• Other related disorders (aplastic anaemia)

• ICUS (Idiopathic Cytopenia of Unknown 

Significance)

• Nutritional and pharmacological toxicities

• Immune related conditions (lupus, 

rheumatoid and crohns/ulcerative colitis)



MDS-not a single entity?

RA/RARS

AML

Normal

Pre-MDS/NY/NQ MDS/ ICUS/ IDUS

RAEB-t ?

RAEB 1/2
CMML

MPD/MDS
Hypo

MDS

Time (years)

C
lo

n
e

 s
iz

e

RA /RARS         5q-

RCMD

AA

PNH

AMLLow 

Risk
High

Risk

MDS

5q-

AML

MPN (BCR-ABL neg)

CMML

aCML

MDS/MPN-U

JMML

JAK2+

AAMDS



Abnormal 
blood test

Diagnosis of 
MDS

3
Y
E
A
R
S



Demographics of Germany
[1910 – 2050] and Europe

Statistisches Bundesamt, 2002
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The Bone Marrow Failure Syndromes
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AMLLow 
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AA – Aplastic Anaemia

PNH – Paroxysmal  Nocturnal Haemaglobinuria

MDS

Adapted from N. Young
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Low Risk 

MDS5-9% 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)







CMML ( chromic 

myelomonocytic leukaemia)
• Not CML!!



Therapeutic goals

MDS

Ineffective 

haematopoiesis
AML evolution

Low risk MDS

infection, bleeding

anaemia

High risk MDS

delay/stop progression

Quality 

of life
survival







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



…….…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

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 

For high risk patients ineligible for transplantation
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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 



Newer developments

• Genes, genes and more genes

• New risk scoring system-IPSS-R

• Oral azacitidine

• Newer targeted therapy/personalised medicine

• Lenalidomide approved for 5q- syndrome (cancer drug 

fund and also NICE approved)

• CMML- what is it??



Agents in clinical development for AML/MDS

43

Source: 1. ADIS Insight; 2.TrialTrove; 3.Company Website
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Mechanism of Action
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1 Proteasome inhibitor 

1 Amino peptidase inhibitor
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1 Pyruvate dehydrogenase stimulant

1 RNA synthesis inhibitor
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Conclusion

• MDS is more common than we think!

• Delay therapy until symptoms develop or needing 

transfusions 

• Treatment based on the risk of disease- low risk 

versus high risk



Case presentation

▪ Patient: 73-year-old man 

▪ Concomitant conditions: diabetes mellitus

arterial hypertension

▪ Presentation: shortness of breath on 

limited exertion

no petechiae, bleeding 

or infection

no lymphadenopathy 

or splenomegaly

▪ ECOG PS: 2

ECOG PS: Eastern Cooperative Oncology Group performance status
UK-VID130068b

Date of preparation: June 2013



Assessment

▪ Clinical assessment: pallor

no other significant abnormality

▪ Laboratory assessment: WBC: 1.3 x 109/L

Hb: 8.0g/dL 

MCV: 102fL

platelets: 56 x 109/L

▪ Transfusion requirement: 2 PRBC every 2 weeks

WBC: white blood cell; Hb: haemoglobin; MCV: mean corpuscular volume; 

PRBC: packed red blood cells UK-VID130068b

Date of preparation: June 2013



Further laboratory assessments

▪ Further laboratory assessment

 Reticulocytes: 5%

 Erythropoietin: 720 IU/L

 LDH: 312 IU/L

 Ferritin: normal

 Haptoglobin: normal 

 Folic acid: normal

 Vitamin B12: normal

▪ Differential of peripheral blood

 Neutrophils: 38% 

 Lymphocytes: 47%

 Monocytes: 12%

 Eosinophils: 2%

 Basophils: 1% 

LDH: lactate dehydrogenase
UK-VID130068b

Date of preparation: June 2013



Bone marrow evaluation

▪ Bone marrow aspiration and core biopsy performed at haematology clinic

▪ Assessments performed

 Morphology

 Cytogenetics

 FISH

 Conventional banding technique

 Flow cytometry

FISH: fluorescence in situ hybridization 
UK-VID130068b

Date of preparation: June 2013



Bone marrow cytogenetics and flow cytometry

▪ Karyotype: 46,XY,+4,der(5;17)(q11;p11)del(17)(q21),

der(7)t(7;17)(p21;q21)t(12;17)(q25;q?),

+8,dic(12;16) [16]

▪ FISH: no other abnormalities

▪ Microscopy: trilineage dysplasia

10% bone marrow blasts

UK-VID130068b

Date of preparation: June 2013

FISH: fluorescence in situ hybridization 



Discussion point: how would you define 

this patient’s prognosis?

1. Categorise as low- or high-risk MDS only?

2. Use the FAB classification system?

3. Use the WHO classification system?

4. Use the IPSS?

5. Use the IPSS-R?

IPSS: International Prognostic Scoring System

IPSS-R: revised-IPSS; FAB: French American British; WHO: World Health Organization 
UK-VID130068b

Date of preparation: June 2013



▪ What is the patient’s IPSS score?

Greenberg P, et al. Blood 1997;89:2079–88

Prognostic variable

Score

0.0 0.5 1.0 1.5 2.0

Bone marrow blasts, % <5 5–10 – 11–20 21–30

Karyotype Good Int Poor – –

Number of cytopenias 0/1 2/3 – – –

IPSS risk group Total score

Low 0

Intermediate-1 0.5–1.0

Intermediate-2 1.5–2.0

High 2.5

Based on de novo MDS patients treated with best supportive care only; Good: normal, –Y, isolated del 5q, 

isolated del 20q; Int: other karyotypic abnormalities; Poor: complex (3 abnormalities) or chromosome 7 

abnormalities; haemoglobin <10.0g/dL; absolute neutrophil count <1.5109/L; platelet count <100109/L

UK-VID130068b

Date of preparation: June 2013

Patient’s International Prognosis Scoring System 

(IPSS) score

Int: intermediate 
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Patient’s prognosis

▪ What is the patient’s prognosis?

Greenberg P, et al. Blood 1997;89:2079–88

Risk group Median OS, years

Low 5.7

Int-1 3.5

Int-2 1.2

High 0.4

▪ Despite having few substantial symptoms at presentation, this patient 

had a poor prognosis
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Date of preparation: June 2013



Discussion point: what treatment option

would you consider for this patient?

1. HSCT

2. Intensive chemotherapy

3. Low-dose cytarabine

4. Vidaza

5. Supportive care only

6. Clinical trial

7. Other

73 years, three cytopenias, complex karyotype, 10% blasts

UK-VID130068b

Date of preparation: June 2013

HSCT: haematopoietic stem cell transplantation


