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Hematology 
 

Study of blood and blood forming tissues 

Key components of hematologic system are: 

Blood 

Blood forming tissues 

Bone marrow 

Spleen 

Lymph system 

 

 



What is the Physiology  of the BLOOD 

 Blood consists of plasma and blood cells.  

 Because blood cells have a short lifespan, hematopoiesis 

(production od blood cells in the bone marrow) is needed.  

 Functions of the blood  

  Transporting fluids such as: 

 Nutrients from digestive tract 

 O2 from lungs 

 Waste from cells 

 Hormones 

 Aids in heat distribution 

 Regulates acid-base balance 
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Blood Composition 

 



Composition of Blood 

 Plasma.. liquid portion of blood w/out cells(Water ,Nutrients, 
Electrolytes ,Metabolic waste product,Hormone,Vitamins and enzymes 

 Erythrocytes. Red blood cells are responsible for: 

 Transport of oxygen and nutrients 

 Removal of waste and CO2 from the cells 

 Distribution of heat 

 Hemoglobin:  

 The O2 carrying potential. 

 Has 4 subunits, each contains a hem attached to a globin chain. 

 Iron is present in the hem, hem is bind to the oxygen  

 

 

 

 





Composition of Blood:  
Leukocytes                                      Thrombocytes 

 Types of Leukocytes                      

 Granulocytes 

Neutrophils 

Eosinophils 

Basophils 

 Agranulocytes 

Lymphocytes 

Monocytes 

 



Anemia  
 Is a condition in which the 

hemoglobin concentration is 

lower than normal (low RBCs). 

 As a result, the amount of 

oxygen delivered to the tissue is 

lower than normal. 

 

 

 



  

 



Anemia  

Clinical Manifestations  



Iron-Deficiency Anemia 
Etiology:  Inadequate dietary intake, malabsorption, blood loss, or hemolysis 

Clinical Manifestations:   

 Pallor 

 Glossitis – inflammation of the tongue 

 Cheilitis – inflammation of the lips 

 Headache, paresthesia, burning sensation of the tongue 

 

Diagnostic Studies: Lab Studies, Endoscopy to identify GI bleed 

Treatment:   

Oral Iron replacement (Iron absorbed best in duodenum) 

 Ferrous sulfate – take about one hour prior to meal 

 

Nursing Management – Diet & Medication Instruction 

  

 

 



Megaloblastic Anemia  
It characterized by morphological changes caused by impaired DNA 

synthesis &presence of large RBCs 

 Causes:  Pernicious anemia, nutritional deficiency; heredity enzyme 
defect 

Clinical Manifestations: GI—sore tongue, anorexia, N&V, 
abdominal pain; muscle weakness, paresthesias of feet and hands; 
confusion 

Diagnostic Testing:  Serum cobalamin levels; gastroscopy; Schilling 
Test – assesses parietal cell function 

Medical Management:  Parenteral administration of cobalamin – 
daily for 2 weeks, then weekly until >HCT, then monthly for life;  
intranasal form 

Nursing Management:  Health Promotion; protection from sensory 
injury—burns, trauma; pt compliance with replacement therapy 

 



 



The common forms of mgaloblastic anaemia: 

1- Cobalamin(vitamin B12) 

2-Folic acid deficiency 



Sickle Cell anemia (Disease) 

 

  

 Group of inherited autosomal recessive disorders characterized by the presence of 

abnormal Hgb in the erythrocyte 

 Causes the erythrocyte to stiffen & elongate  

 Sickle shape in response to lack of oxygen 

 Types: 

 Sickle Cell Anemia:  most severe – inherited homozygous for hemoglobin S 

(HbSS) from both parents 

 Sickle Cell Trait:  mild - inherited from one parent + one normal 

 

 Sickling Episodes: 

 Hypoxemia – triggered by stress, surgery, blood loss, viral or bacterial 

infection*(most common), dehydration, acidosis 

 Hemolyzed in the spleen 

 Initially reversible – then becomes irreversible due to chronic sickling 



 



A plastic Anaemia 
Related to reduced or impaired erythrocyte 

production (fatty bone marrow) 

Aetiology 

It can be divided into the major groups: 

1- Congenital 

Caused by chromosomal alterations. 

2- Acquired as a result of exposure to: 

Ionizing radiation, chemical agents, alcohol) 
Viral and bacterial infection(hepatitis, miliary TB  

  السل الدخني) 

 



A plastic Anaemia Cont. 

Clinical Manifestation 

 Pallor of skin and mucous membranes. 

 Cardiovascular (fatigue, and dyspnea on exertion, 

palpitation) 

  Cerebral responses 

 Infection of skin and mucous membrane. 

 Haemorrhagic symptoms(bleeding tendencies 

into the skin and mucous membranes, nose, 

gums, vagina and rectum. 

 



A plastic Anaemia Cont. 
Diagnostic tests. 

1. The CBC characteristically reveals a pancytopoenia 

(a marked decrease in the numbering of cell types) 

2. The reticulocyte count is low . 

3. Bone marrow examination and biopsy 

Treatment 

 Bone marrow transplantation from a donor with 

identical human leukocyte antigen for person 

younger than 40 years. 

 



Haemolytic Anaemia 

Definition 

Premature destruction of erythrocyte occurring at such a 

rate that the bone marrow is unable to compensate for the 

loss of cells. 

Haemolysis can occur either extra vascular or 

intravascular. 

 In extra vascular, the spleen removes erythrocytes from 

circulation at much more rapid rate. 

 In Intravascular it is secondary to the erythrocyte lysing 

and spilling the cell contents into the spleen.  تحلل وانسكاب 



Haemolytic Anaemia Cont. 
Clinical Manifestation 

 Ischemia occurs when red cells clump in the capillary 

beds, causing cyanosis, pain and paresthesia. 

 Haemoglobinuria. 

Management 

Diagnosis 

 The presence of the antibody or complement on the 

RBCs (direct Coomb’s test) or in the serum(indirect 

Coomb’s test) 

 Decreased Hct. 

 Increased reticulocyte and bilirubin 



Anaemia caused by blood loss  
Anaemia resulting from blood loss may be caused by either acute or chronic. 

Aetiology  

I. Trauma 

II. Complications of surgery 

III. Diseases that disrupt vascular integrity. 

There are two clinical concerns in such situation 

First 

There is sudden reduction in the total blood volume that can lead to 
hypovolaemic shock.  

Second 

 If the acute loss is more gradual, the body maintains its blood volume by 
slowly increasing the plasma volume. 

 Consequently, the circulating fluid volume is preserved. But the number of 
RBCs available to carry oxygen is significantly diminished. 

 



Anaemia caused by blood loss Cont. 

Clinical Manifestation 

Clinical manifestation of acute blood loss according to varying 

degrees of blood volume loss as follows: 

 Volume 

loss 

Clinical manifestation 

10% None 

20% No detectable signs or symptoms at rest, tachycardia with 

exercise and slight postural hypertension. 

30% Normal supine blood pressure and pulse at rest , postural 

hypertension and tachycardia with exercise. 

40% Blood pressure, central venous pressure, and cardiac output 

below normal at rest, rapid , threading pulse and cold and 

clammy skin. 

50% Shock and potential death 



Anaemia caused by blood loss 

Cont. Management 

 Replacing blood volume to prevent shock. 

 Identify the source of haemorrhage and stopping blood 

loss. 

 IV fluid used in emergency includes dextran, albumin, or 

crystalloid electrolyte solution such as ringer lactate 

 Blood transfusion (packed RBCs) 

 Supplemental iron . 

 








