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1. Know	when	to	suspect	myelodysplastic	syndrome	(MDS)	

in	patients	presenting	with	cytopenias.

2. Be	familiar	with	the	diagnostic	approach	and	criteria	to	

establish	a	diagnosis	of	MDS

3. Be	aware	of	the	treatment	options	and	prognosis	for	

patients	with	MDS

Objectives



• MDS: group	of	clonal	myeloid	neoplasms	characterized	by	one	
or	more	peripheral	blood	cytopenias+	morphologic	dysplasia
in	hematopoietic	cells	(in	bone	marrow)

• Causes	of	cytopenias:	
– Many	etiologies:	as	shown	in	algorithms	for	various	
cytopenias.

• Reactive	causes	of	dysplasia:	
– Many:	nutritional	deficiencies,	cytotoxic	therapy,	infections,	
inflammation

• Even	normal	individuals	may	have	dysplasia

Myelodysplastic	Syndromes	(MDS)



Dysplasia	in	bone	marrow	cells

• Reactive	causes	of	dysplasia:	
– Vit def:	B12,	folate,	pyridoxine
– Drugs:	 chemo,	methotrexate,	azathioprine
– Infections:	sepsis,	 viral,	TB
– Alcohol,	 Inflammation

• Identification	of	dysplasia	not	always	reproducible:	 inter-observer	variation

Erythroid Megakaryoctyes Myeloid



Diagnosis	MDS	(WHO	criteria)
Peripheral	blood	

Cytopenias	 (one	or	more):	Hb <100	g/L;	Plat	<100	x109/L;	ANC	<1.8	x109/L

+	Bone	Marrow
Dysplasia:	10%	or	more	in	erythroid,	myeloid	or	megakaryoctes OR

Myeloblasts:	≥	5%	(or	≥	1%	in	blood)	OR
Cytogenetics:	MDS	defining,	by	conventional	karyotyping

Exclude	Reactive	Causes	of	Dysplasia

Who	should	be	referred	for	investigation	of	MDS?



Criteria	for	Observation	vs	Urgent	or	Emergent	referral	 given	in	
Algorithms	for	

Anemia,	Leucopenia,	Thrombocytopenia	and	Pancytopenia
MDS	is	one	of	the	causes	of	cytopenias

Diagnosis	of	MDS	should	be	made	in
a Hematology	Centre

MDS	more	likely	in:
• Elderly	(median	age	70)
•Unexplained	macrocytic	anemia
• Previous	myelotoxic drugs,	radiation

Classification	and	Management	of	MDS	is	Evolving





Referral	to	Hematology

• 52M,	had	travelled	North,	developed	shortness	of	breath	à
Hb 45g/L.	Transfused	blood	and	referred	for	Inv Anemia.

• No	history	of	blood	loss	or	jaundice.	Clinical:	pallor,	no	other	
finding

• Hb 66g/L	WBC	6.3	x109/L,	Neutr 6.2	x109/L	Plate	255	x109/L,	
retic	0.50%,	retics:12.6	x109/L,	MCV	95.2fl,	MCH	30.7pg.

• Ferritin	1128,	LDH	186
• Bone	marrow:	Refractory	cytopeniawith	multilineage
dysplasia	(RCMD)

• BM	cytogenetics:	46	XY,	del	(5q)
• Diagnosis:	MDS	– del	(5q)
• ?	Prognosis	?	Treatment	



Risk	Stratification	by	Prognostic	Scoring



Risk Stratification in MDS
According to Scoring Systems

IPSS/IPSS-R/WPSS/MPSS

Lower risk Higher risk

Mild	cytopenias
Low	blast	counts
“good”	cytogenetics

Severe	cytopenias
High	blast	counts
“poor”	cytogenetics

Our	Patient	had	IPSS	score:	0,	Low	Risk



Lower	Risk	MDS
Asymptomatic
Watch	and	monitor
Every	3	months

Supportive	Care:	at	all	stages	and	if	specific	 treatment	 fails
RBC	transfusion,	?	Fe	chelation
Platelet	 transfusion	(for	thrombocytopenia);	 Antibiotics	 for	neutropenic	 infections

Symptomatic	Anemia

S	EPO	<500mU/ml
± RBC	transfusion
<2/month

Trial	of	ESA
± G-CSF

S	EPO	≥500mU/ml
± RBC	transfusion
≥	2/month

MDS	del(5q)

Lenalidomide

Age	<60,	
BM	blasts	<5%,
Hypocellular BM

Immunosuppressive
therapy

S	EPO	<500mU/ml
± RBC	transfusion	<2/month

Yes No

Trial	of	ESA
± G-CSF

Therapeutic	Algorithm



Our	Patient:	MDS	del	(5q)

• Sr erythropoietin	 600	IU/ml.
• Lenalidomide not	available	in	

early	2009.
Rx
• Regular	packed	cell	

transfusions:	 4-6	per	month.
• Increase	 in	iron	and	ferritin
• Added	 iron	chelator:	

Deferasirox



Course	of	Illness

• 2010:	Lenalidomide	
available.

• Sustained	rise	 in	Hemoglobin
• Hb	range:	140-160g/L
• After	6	months,	repeat	bone	

marrow:	Complete	Remission	
(CR).	Normal	cytogenetics

• Deferasirox	 stopped
• Phlebotomy	500ml	once	a	

month	à ferritin	 normal



Four	years	later….

• Gradual	decrease	 in	Hb,	
WBC,	ANC	and	platelets.

• Transfusion	dependent
• Lenalidomide stopped
• Bone	marrow:	MDS,	blasts	

12%,	cytogenetics	del	(5q)
• Diagnosis:	Refractory	

Anemia	with	Excess	Blasts-2	
(RAEB-2)

• ?Prognosis
• ?Treatment



Higher	Risk	MDS

Age	≥	65-70	y	
Or	poor	performance	status
Not	eligible	 for	transplant

Azacitidine

Age	≤	65-70	y	
Good	performance	status

Stem	cell	donor	
availableNo	Stem	cell	donor

<10%	BM	Blasts

Allogeneic
Stem	Cell	
Transplant	(BMT)
(only	curative	
treatment)

≥	10%	BM	Blasts

Azacitidine or	
AML-like	 chemo

Supportive	Care	as	needed

Lower	risk
MDS

Therapeutic	Algorithm



Our	Patient:	managing	progression	to	high-grade	MDS



Further	therapy:	Allogeneic	stem	cell	transplant



Take	Home	Messages

• MDS	presents	with	gradual	onset	of		anemia,	or	other	
cytopenias,	usually	in	elderly

• Diagnosis	should	be	made	in	a	hematology	center,	BM	exam	
is	critical.

• Therapy	is	evolving,	but	majority	will	be	managed	primarily	
with	supportive	therapy

• The	Family	physician	has	a	crucial	role	in	managing	along	
with	the	hematologist
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Questions?
rkumar@cancercare.mb.ca



A	64	year	man	was	detected	to	have	hemoglobin	60g/L	
(requiring	4	units	packed	cells	per	month),	retics 0.5%,	
normal	leucocytes,	platelets,	B12,	folate and	chemistry.	
Bone	marrow	shows	significant	dysplasia,	no	increase	in	
blasts,	chromosome	analysis	showed		deletion	5(q).	

What	is	the	best	treatment?
a) Hematopoietic		stem	cell	transplant	(Bone	marrow	

transplant)
b) Erythropoietin	40,000Units	subcutaneous	/	week.
c) Lenalidomide
d) Azacitidine

QUESTION
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