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Classification of Human Cancers

Lymphoid
Myeloid

Solid Tumors;
e.g.

Breast Cancer

Lung Cancer

Colorectal cancer

é

Liquid Tumors;

Hematologic 

Cancers
e.g. 

Lymphoma

Leukemias

Multiple Myeloma 

é



Classification of Myeloid Cancers



MDS Progression to Acute Myeloid Leukemia
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1. Lichtman MA, et al. Williams Hematology. New York, NY: McGraw-Hill; 2006. 2. http://daley.med.harvard.edu/assets/Willy/haematopoiesis.jpg. 

3. Blood. 2013;121(19):3811-3817 Chan SM, Majeti R. Int J Hematol. 2013;98:648-657. 



MDS is Cancer

A Syndromeé

A heterogeneous group of malignant stem cell 

disorders characterized by dysplastic and 

ineffective hematopoiesis.



How myelodysplastic syndrome was first described to patients.
Note that patients could select more than one answer. 

Sekeres M A et al. The Oncologist 2011;16:904-911



Myelodysplastic Syndromes

ÅRecognized for over 50 years, termed Preleukemia, 

Smoldering Leukemia, Oligoblastic Leukemia, and 

Refractory Anemia.

ÅDenotes  a variable risk of progression to:é 

ÅBM failure

ÅAML:  
ïSevere cytopenia, increased blasts, or cytogenetic abnormalities 

correlate with poor outcomes not different from acute leukemia. 

ïLack of these features is associated with long survival.



Epidemiology

ÅThe precise incidence of de novo MDS is not known. 

Believed to be underestimated. 

Å2004 SEER data 

ïEstimated to be 3.3 (2-12.6) per 100,000

ï>60,000 individuals in USA

ï>10,000 new cases /year

ïOverall relative 3-year survival was 45%.

ÅThe median age is Ó65 years, with a male predominance 

ÅIncidence increases with age 

Rollison D et al. Blood. 2008;112(1):45.

Williamson PJ, et al. Br J Haematol. 1994;87(4):743.



Epidemiology
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Clinical Presentation and Diagnosis

ÅNo specific associated symptoms or signs.

ÅMost diagnoses are made subsequent to abnormal 

routine laboratory testing showing quantitative changes 

of one or more blood elements .

Definitions: 

ANEMIA : decreased Red Blood Cells /Hemoglobin

THROMBOCYTOPENIA: decreased Blood Platelets 

NEUTROPENIA: decreased White Blood Cells 

(Neutrophils)



Clinical Features of MDS 
Anemia is hallmark - challenging to treat, many will require RBC 

transfusions

1. Fenaux and Ades, Blood 2013;121:4280-86

PNH Anemia

Neutropenia- infectionsThrombocytopenia:

bleeding

Immune Disorders

Iron Overload AML Transformation

Hyperuricemia 



Clinical Presentation and Diagnosis

ÅSymptoms are related to the degree of anemia, less 

commonly  due to thrombocytopenia, and neutropenia.

ÅAssociated constitutional symptoms,  or autoimmune 

deregulation are uncommon. 



Clinical Presentation and Diagnosis

ÅFindings at time of diagnosis:

ïAnemia is almost uniformly present: 95-100%

ïPancytopenia 50 %

ïIsolated neutropenia, thrombocytopenia, or monocytosis in the 

absence of anemia: Less than 5 %



Predisposing Factors 
ÅAdvanced age

ÅMutagen exposure:
ïChemotherapy
ÅAlkylators

ÅTopoisomerase II inhibitors

ïRadiation exposure

ïHematopoietic cell transplantation 

ïEnvironmental
ÅBenzene

ÅTobacco use: (HR 1.68, 3.17)

ÅOther primary hematologic disorders:
ïAplastic anemia 

ïParoxysmal nocturnal hemoglobinuria (PNH) 

ïMyloproliferative disorders

ÅHeridatory predisposition:
ïDNA repair defects

ïCongenetal and genetic disorders

ÅObesity (HR 1.15 and 2.18 )
Ma X, et al. Am J Epidemiol. 2009;169(12):1492.




