
———————— Anemia —————————-
—->Reduction of oxygen carrying capacity of 
blood secondary to decrease in red cell mass

Leads to tissue hypoxia

*Practically, measure by Hemoglobin concentration, and Hematocrit

————————— Anemia and Erythropoietin ——————————

Anemia triggers production of erythropoietin

In acute anemiaIn severe cases

causes extramedullary hematopoiesis in secondary 
hematopoietic organs

(spleen, liver and lymph nodes)

Exceptions: 

anemia of renal failure   ,  anemia of chronic inflammation

production can increase by 
5x or more in healthy 
people

Causes compensatory erythroid hyperplasia in 
bone marrow (BM)-Sn
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———————- Classification according to cause ——————————-

1) Blood 
     loss

2) Diminished RBC 
     production

3) Increased destruction 
(hemolytic anemia)

• Iron deficiency anemia 

• Anemia of chronic inflammation  

• Megaloblastic  anemia

• Aplastic  anemia

• Pure red cellaplasia

• Myelophthisic anemia

• Myelodysplastic   syndrome

• Anemia of renalfailure

• Anemia of   hypothyroidism

Extrinsic factors :

(infection, antibody, mechanical)

Intrinsic RBC 
abnormalities:

1)Hereditary : 
( membrane, enzyme, Hg 
abnormalities)

2)Acquired: 
 (Paroxysmal nocturnal 
hematuria)

———————————-Classification according to morphology————-
Size Color Shape

normocytic   ,  microcytic  , macrocytic 

Test : ( MCV )

normochromic , hypochromic 
anisopoikelocytosis

 (spherocytes, sickle, schistiocytes) 

Test : ( MCH) Test : (RBC Distribution width )
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Can be directly measured, or automatedRBC Indices :

Reticulocyte count

hemolytic anemia

high

Aregenerative anemia

low

~Hypochromic microcytic anemia usually reflects impaired Hg synthesis

~Macrocytic anemia reflects stem cell disease and maturation
——————————————————————————————————-

Slight variation is present between labs, geographicareas.

Sex, age, race, mobility status have effect

- Reticulocyte
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Dizziness (hypotension)

Fatigue

Pallor

Headache

— Clinical features of Anemia :

If the patient has heart or lung diseases, symptoms will be worse

——————————Clinical symptoms of special types of anemia———————

Chronic hemolytic anemia:

Jaundice   , pigmented gall bladder stones, redurine

Thalassemia major and sickle cell anemia

growth retardation,  bone deformity, secondary 
hemochromatosis (damage to heart, endocrine glands)

Extramedullary hematopoiesis: 
splenomegaly, hepatomegaly

Adaptive changes: 

Tachycardia

Tachypnea

Increased red cell 2,3-

diphosphoglycerate
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Anemia of 
Acute blood loss Chronic blood loss 

Symptoms are related to decreased intravascular 
volume.

If loss is > 2 0 % of blood volume, patient might have 
hypovolemic shock and death

Body responds by shifting fluid from interstitial to 
intravascular space, causing dilutional anemia and 
worse hypoxia (stays 2-3days)

Erythropoietin secretion is stimulated, activating BM 
erythropoiesis (needs 5-7days)

In internal hemorrhageIn external and GIT 
hemorrhage

iron is restored from 
extravasated RBCs and 
used again in 
erythropoiesis

iron is lost, which 
complicates anemia

The Anemia  is normochromic normocytic.

 with Reticulocytosis

Occurs when:

 the rate of RBC loss exceeds regeneration

Mostly occurs in :

 1) gastrointestinal diseases 
  
 2) excessive menstruation

Results in : iron deficiency.

Anemia appears hypochromic 
and microcytic.  

low Reticulocytes
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 ميحرلا نمحرلا للها مسب
]١٦٩ :نارمع لآ[ ﴾نَوقَزرُي مهِِّبرَ دَنعِ ءٌايحَأ لَب اًتاومَأِ َّللها لِيبسَ يف اولتِقُ نَيذَّلا ََّبنسَحَت لاوَ﴿

 و انتلبق ضرأ   يف ةملأا ءادهش  حاورأ نع ةقدص صخللما اذه ــ
 . ةبيبحلا ينطسلف   اندجسم

  يذلا  )نامسن يلع( ةزغ نم يفحصلا ركذلاب صخأو
 اذهل يتباتك تقو سفن يف هداهشتسا ربخ ينلصو
 . ةمحرلاب هل وعدت مكنم بلطا يدب ،  صخللما
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