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Hematology 
General Perspective 

Diagnosis 
– History & Physical exam, blood work (CBC, differential, chemistry) 
– BM aspiration and biopsies (H & E Stain, Immunochemistry) 
– Flow cytometry 
– Cytogenetic studies, FISH, Molecular studies  

 



Peripheral blood smear 

Diagnosis 

Wright-Giemsa  
staining  



Posterior iliac crests  

 Bone marrow Aspiration and Biopsy 

http://ashimagebank.hematologylibrary.org/cgi/content/full/2005/0131/101279/F2


BM Aspiration Needle BM Aspiration and Biopsy Needle 

http://ashimagebank.hematologylibrary.org/cgi/content/full/2002/0827/100407/F1
http://ashimagebank.hematologylibrary.org/cgi/content/full/2002/1029/100529/F1


Bone marrow aspiration from posterior iliac crest  

http://www.emedicine.com/cgi-bin/foxweb.exe/makezoom@/em/makezoom?picture=\websites\emedicine\med\images\Large\1799image01.jpg&template=izoom2


Bone marrow aspiration and biopsy specimens  

http://www.emedicine.com/cgi-bin/foxweb.exe/makezoom@/em/makezoom?picture=\websites\emedicine\med\images\Large\1817image19.jpg&template=izoom2


Normocellular normal bone marrow 
Core Biopsy - Low power view (x10) 

  BM cellularity 
Newborn  90-100%  
Childhood  60-70% 
Adulthood 50% 
Elderly   40% 



Normal bone marrow 
Aspirate 

Low power view (x10) High power view (x10) 

http://ashimagebank.hematologylibrary.org/cgi/content/full/2005/0917/101401/F1


Clusters or chains of platelets 

Platelets seen as individual structures forming  
on the periphery of this megakaryocyte  

Normal bone marrow 
Aspirate 

http://ashimagebank.hematologylibrary.org/cgi/content/full/2005/0314/101324/F1
http://ashimagebank.hematologylibrary.org/cgi/content/full/2004/1115/101228/F1


Myelodysplastic Syndrome (MDS) 
(Pre-leukemic syndrome) 



MYELODYSPLASTIC SYNDROMES (MDS) 

• A clonal disorder of the pluripotent stem  cell 
• Heterogenous (1-10 year life expectancy) 
• Dysplastic differentiation of hematopoietic progenitors  
• Ineffective cell proliferation and increased apoptosis  

 

• Characterized by hypercellular bone marrow, 
pancytopenia and likelihood of transformation to 
AML 
 

• Death likely 2º infection, bleeding, leukemia 
• Older patients (70’s), rare < 50 



Epidemiology of MDS 
• The most common class of acquired bone marrow failure 

syndromes in adults.  
– Between 30 000 and 40 000 new cases of MDS in US 

 
• De novo 
• Therapy-related 
 –Chemotherapy 
 –Radiation therapy 
 - Autologous stem cell transplantation 



MDS is a clonal disorder 

• Caused by acquired somatic mutation 
• Clonal karyotypic abnormalities 

– Translocations 
– 5q-, 7q-, 20q- 

• Numerical abnormalities 
– trisomy 8 
– monosomy 7 



Chromosomal translocations in MDS or t-MDS/AML 

Translocation     Fusion Gene 
t(3; 21)(q26; q22)    AML1/EVI1 
t(11; 16)(q23; p13.3)   MLL/CBP 
t(11; 19)(q23; p13.1)   MLL/ELL 







MDS 
Clinic 

• Cytopenia (single or multilineage) 
• Hypercellular Bone Marrow 
• Dysplastic appearance of erythroid + myeloid + 

megakaryocytic lineage 
• Various proportion of blasts (<20%) 

 
Prognosis depends on 
1) Presence of anemia, thrombocytopenia and leukopenia 
2) Blast count in the BM (<5% vs. >5%) 
3) Associated Chromosomal abnormalities in BM cells 





MDS  
FAB classification 

• Refractory anemia (<5% blasts in B.M. 0% blast in blood) 
 

• Refractory anemia with ringed sideroblasts  
(>15% of nucleated RBCs have iron granules in  
halopattern) 
 

• Refractory Anemia-Excess Blasts (RAEB), 5-20%  
blasts in B.M. 
 

• RAEB-t up to 20% blasts in bone marrow 
 

• Chronic Myelomonocytic Leukemia (CMML) 
- 0-20% blast in BM or blood. >1000 monocyte/microL 









SOMATIC MUTATIONS IN ANY OF THE 5 GENES  
TP53, EZH2, RUNX1, ASLX1 or ETV6 have prognostic significance in  
Low risk MDS. 



Treatment of MDS 



MDS - Treatment 

• Hypomethylating/differentiating agents (Azacitidine, 
Decitabine) 
– 50-60% response (10-30% CR) rate 
– Not curative 

 
• Supportive therapy, granulocyte colony stimulating 

factor, erythropoietin 
 

• Allogeneic stem cell transplantation 
– Cure 40% 



Allogeneic stem cell transplant in MDS 



Hematopoietic Growth Factors in MDS 



Other treatments in MDS 



Other Treatments in MDS 



Bejar and Steensma Blood. 2014;124(18):2793-2803 



Demethylation in MDS 

• Aberrant methylation of selected promoters has 
been observed in MDS and other cancers 

• Demethylating agents, such as 5-azacytidine 
have shown clinical efficacy in MDS 

• 5-azacytidine is an FDA approved for treatment 
of all subtypes of MDS 
– Potentially decrease transfusion requirement 
– Delay leukemic transformation 



Demethylation in MDS 





Anti-angiogenic agents in MDS 

• MDS, like other cancers, is associated with increased 
angiogenesis 

• Lenalidomide, an inhibitor of angiogenesis, has shown 
efficacy in treatment of MDS 

• Lenalidomide is now FDA approved for treatment of 
MDS, and appears to be most effective in treating 5q- 
patients 

Treatment of MDS 



Anti-angiogenic agents in MDS 







Questions? 

Thank you 
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