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Interpretation of CBC

Hb, hematocrit, rbc count,  

WBC count, platelet count

Rbc index :MCV, MCH, MCHC

RDW (Red cell distribution width )

Retic count



Normal range of Hb:

mean (range)

•Cord blood:16.8 (14-20)

•3 mo:        12(9.5-14.5)

•6mo-6yr:   12(10.5-14)

•7-12yr:      13(11-16)

•Female:     14(12-16)

•Male:         16(14-18)



Mean (range )of  MCV:
Cord blood  :106(94-112)

2mo:            78(70-80)
2-8yr:{age+70} 75(73-86)

8-12yr:              83(76-86)

Female:              85(78-88)

Male:                  84(77-90)









RDW: (Red cell distribution width)
May be increased in any condition
Which sever anisocytosis is present.
(Iron deficiency, folate or B12 deficiency, 
thalassemia major or intermedia, sickle cell 
anemia,red cell fragmentation syndrome,…).

It is very helpful in DDx of microcytic 
anemias.







Microcytic Anemia
• It is very common in all age groups.

• Iron deficiency is the most common acquired cause of 
anemia .

• Thalassemia is the most frequent gene mutation in 
human being.

• In a neonate MCV<94 is highly in favor of alpha 
thalassemia & Hb electrophoresis for detection 
of Hb Bart’s (gamma 4 ) is indicated.



Microcytic Anemia with normal RDW

•Minor thalassemia : 

Alpha (Hb electrophoresis is Nl ) beta (Hb A2= 3.5-7% )

delta-beta (Hb F =2-15% )Deletion of delta & beta globin genes 

•Anemia of chronic disease (in late stages specially in renal 
disease )

• Lead poisoning, copper deficiency

• Sideroblastic anemia





Microcytic anemia with high RDW

• Iron deficiency anemia

•Beta thalassemia major & intermedia (high 
NRBC, high Hb F )

•Sickle thalassemia (high Hb S & F )

•Hb H disease (deletion of 3 alpha genes )

• Hb C and Hb E disease

• Red cell Fragmentation  syndrome



لام خون محیطی فقر آهن



Kilonichia (Spoon nail)in Iron deficiency



•Mentzer index: MCV / RBC 
•Note : Only If MCV <80 fl

• < 13 :Minor thalassemia =>check Hb electro. 

•13-15:Mixed Iron def. & minor thalassemia =>trial of 
iron + folate for 1 mo. Then check CBC & Hb 
electrophoresis

•>15: Iron deficiency

DDx of minor thalassemia & iron deficiency



DDx of minor thalassemia & iron deficiency

•Kerman index 1:(MCV*MCH/RBC )
•<250 : minor thalassemia =>check Hb elect.
•251-320: mixed iron def. & minor thalassemia => 
trial of iron & folate then check CBC & Hb elect

•321-370: iron def.=> trial of iron for 1 mo.

•>371: normal

•Sensitivity =99% , Specificity=86%



DDx of minor thalassemia & iron deficiency

Kerman index 2:MCV*MCH/RBC*MCHC 

<8 :       Minor thalassemia

8-10.5: Mixed iron def & minor thal.

10.5-13: Iron deficiency

>13:      Normal

Note : Sensitivity=99% , Specificity=93%



NORMOCYTIC ANEMIA WITH NORMAL RDW

•Anemia of chronic disease

•Non-anemic hemoglobinopathy (Hb S ,C ,D 
trait )

•Post chemotherapy

•Spherocytosis,Ovalocytosis

•CLL (WBC <150000 )



NORMOCYTIC ANEMIA WITH HIGH RDW

•Mixed deficiency (Folate & Iron )

•Early iron or folate deficiency

•Anemic hemoglobinopthy (Hb SS, Hb SC, Hb 
SD, Hb SG,…)

•Myelofibrosis

•Sideroblastic anemia



MACROCYTIC ANEMIA WITH NORMAL RDW

•Aplastic anemia (Fanconi)(untransfused)

•Preleukemia (Myelodysplastic 
Syndrome )

•Bleeding in perinatal period



Fanconi Sx



MACROCYTIC  ANEMIA  WITH  HIGH  RDW

•Folate deficiency

•B12 deficiency

•Aplastic anemia (Fanconi) (transfused)

•Immune hemolytic anemia (Rosette)

•Cold agglutinins (Roleux formation)

•C.L.L (WBC > 150000 )



Retic count
It is useful in the DDx of hemolysis or chronic 
blood loss. It is increased in immune 
hemolytic anemia , spherocytosis, 
ovalocytosis, G6PD deficiency hemolysis, ….

But in the Thalassemia syndrome presence of 
NRBC is more prominent than 
reticulocytosis. 









Thank you for attention, Is there any question?
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