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Definition
• Statistical

• Physiologic



Factors deciding 
normal 
hemoglobin 
values.

• Age.

• Gender.

• Race. 

• Altitude.

• Hereditary factors

• Hormonal factor.







Classification 
of anemia 

• By morphology: helps diagnose cause.

• By pathophysiology: helps diagnose 
cause

• By cause: helps guide treatment.





Nutritional 
Anemias:

Iron deficiency anemia.

• Most common anemia worldwide.

• For better understanding, we need to 
review iron absorption and 
metabolism.







Dietary iron 
comes in 2 
forms

Heme iron

Non – heme 
iron









Differentiate between 
iron deficiency and iron 

deficiency anemia 



Most common 
cause is poor 
dietary intake

Less frequent causes include 
malabsorption, GU bleeding, 
GI bleeding and others.



Before you treat 
iron deficiency 
anemia , know 
the underlying 
cause!!!

• Iron replacement therapy.

• Transfusion.

• Treat the underlying cause!!!



Be aware!
Early during treatment of 
iron deficiency, RDW will 
increase !



Follow 
response

• Corrected parameters.

• Replenish iron stores.

• Neurodevelopmental changes may be 
irreversible.



 No 
response to 
treatment?

COMPLIANCE?
 

Malabsorption?

CORRECT 
DIAGNOSIS?



Relationship between PICA, iron deficiency 
anemia and Lead poisoning.



Mechanism of anemia of 
inflammation and chronic 
disease.



Folate and 
vitamin B12 
deficiency

Causes.

Mechanism.

Presentation.

Treatment and response.











2 types of pernicious 
anemia

•Adult and Juvenile



Beware of the 
big difference 
between 
these 2!

Both present with 
megaloblastic changes and a 
smooth tongue

Only Cobalamin deficiency has 
neurologic manifestations.



Rare disorders

Imerslund- 
Grasbeck 
syndrome 

Transcobalamin 
II deficiency



Response to treatment

RETICULOCYTOTIC 
WITHIN A WEEK

CORRECTION OF 
ANEMIA WITHIN A 

MONTH 

NORMALIZATION OF 
MCV WITHIN 2 

MONTHS.

NEUROLOGIC DAMAGE 
MAY BE IRREVERSIBLE.



Never treat Vit B12 
deficiency with folic 

acid!
It won’t end up well at all!



Hemolytic 
anemias 
(Shortened RBC 
life span)

The hallmark is 
reticulocytotic and 

jaundice.

Causes:

Membrane disorders: 
Spherocytosis and 

elliptocytosis.

Enzymatic defect and  
hemoglobinopathies.

External factors.



External causes 

MECHANICAL. DRUGS. IMMUNE BASED AND 
COMPLEMENT MEDIATED.



Immune can be 
alloimmune or 
autoimmune.

Neonatal alloimmune hemolytic anemia.

Warm autoimmune hemolytic anemia.

Cold autoimmune hemolytic anemia.

Paroxysmal cold hemoglobinuria (Donath 
Landsteiner antibody).

PNH.

TTP








