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Anemia  

an-     = „without” 

-emia  = „blood condition” 

Anemia is actually a sign of a disease process 
rather that a disease itself 





Anemia diagnosis 

Age Hemoglobin  (g/dl) 

3 mo < 10.0 

6 mo - 5 y < 11.0 

6 – 14 y < 12.0 

Adult woman < 12.0 

Adult man < 13.0 

Malt train med II/29 



Anemia classification 

MICROCYTIC 

HYPOCHROM 

NORMOCYTIC 

NORMOCHROM 

MACROCYTIC 

(MCV<75 fl 

MCH<27 pg) 

(MCV 75-90 fl 

MCH>27 pg) 

(MCV>90 fl) 

 



MCV 

• mean corpuscular volume 

• average volume of RBCs 

• Ht x 1000 : RBC 

• normal range: 75-90 fl 

 (1mo: 108 fl, 6mo:  91 fl, 2y:  78 fl, 

   6y: 86 fl, 12y: 90fl) 



MCH 

• mean corpuscular hemoglobin  

• average mass of hemoglobin per RBC 

• Hb (g/l) : RBC 

• normal range: 27-32 pg 

 (1mo: 34 pg, 6mo: 30 pg, 2y: 27 pg, 
6y: 29 pg, 12y: 30 pg) 



MCHC 

• mean cell hemoglobin concentration 
• average cc. hg in a given volume of blood 
• Hb (g/l) : Ht 
• normal range: 330-360 g/l 
 (1mo: 330g/l, 6mo: 330g/l, 2y. 330g/l,     

6y: 340g/l, 12y: 340g/l) 
• low: hypochrom anaemias 
• high: spherocytosiss 



RDW 

• red cell distribution width  

• how much RBC vary in size from 
each other 



6-8 μm 





RDW 

• red cell distribution width  

• how much RBC vary in size from each 
other 

• (SD of MCV ÷ mean MCV) × 100 

• normal range: 9-14% 
• : iron-, vit-B12, folic acid deficiency 
• : blood loss, thalassemia 

 

 



 
 
 
 
 
 
 
 
 
 
 



nucleated erythrocytes 





Reticulocyte 

• immature RBC, ca. 1%  
•  reticular network of  ribosomal RNA 
• : hemolysis, blood-loss, regeneration 
• : BM disorder, deficiency’s (EPO, Fe,  

 vit-B12, folic acid)  
• : ineffective erythropoesis (MDS, CDA, 

 thalassemia, myelofibrosis),  chronic 
 inflammation, malignancy 





Rouleaux formation 



Anemia classification 

MICROCYTIC 

HYPOCHROM 

NORMOCYTIC 

NORMOCHROM 

MACROCYTIC 

(MCV<75 fl 

MCH<27 pg) 

(MCV 75-90 fl 

MCH>27 pg) 

(MCV>90 fl) 

iron deficiency hemolytic anemia megaloblastic 

(B12-, folic acid def) 

thalassemia infections alcohol, liver disease 

chronic disease acut bleeding MDS, aplastic anemia 

lead toxicity bone marrow disease CDA 

sideroblastic  secundary anemia 

kidney disease 

pregnancy, myeloma 

myxoedema 
 
 
 



Microcytic anemia 





Iron-deficiency 



Iron-deficiency 





Thalassemia 



Thalassemia 



Normocytic anemia 





Hemolysis, cold agglutination 



DIC 



Spherocytosis 



Spherocytosis 



Spherocytosis 



G6PD deficiency 



Lead poisoning 



Infections 



Sickle cell disease 



Sickle cell disease 



Stomatocytosis 



Elliptocytosis 



Macrocytic anemia 





Macrocytosis 



Megaloblastic anemia 





If a single teacher can’t teach us all the subjects, 
then: How could they expect a single student to 
learn all subjects ?  


