Hematology Lecture (6)          (Leukocyte Disorders)                                     د. علاء الدين مظفر


Leukocyte Disorders

Granulolcytes, which include three types of cells: neutrophils, eosinophils & basophils; together with monocyte comprise the phagocytes. Normally only mature phagocytic cells and lymphocytes are found in the peripheral blood. The lymphocyte, their precursor cells and plasma cells make up the immunocytes.
Normal Values: for adult Caucasian

	Total leukocytes
	4.0-11.0 X 10 9/1

	Neutrophils
	2.5-7.5 X 10 9/1

	Eosinophils
	0.04- 0.4 X 10 9/1

	Monocytes
	0.2- 0.8 X 10 9/1

	Basophils
	0.01-0.1 X 10 9/1

	Lymphocytes
	1.5-3.5 X 10 9/1


N.B. Middle Eastern subjects may have lower counts due to an increased proportion of marginating neutrophils.
Development: in the bone marrow (14 days)
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 Classification of Leukocyte Disorders:

· Benign or Malignant

· Hereditary or Acquired

· Functional or Numerical

· Morphological

1. Variations in Morphology:

· Congenital 

· Bar bodies: Drumstick appendage in females, it represents inactive X chromosome.
· Pelger Huet anomaly: bilobed neutrophil

· Neutrophil Hypersegmentation: Autosomal Dominant

· Chediak-Higashi syndrome: giant granules in granulocytes, monocytes & lymphocytes – Autosomal Recessive.

· Acquired 

· Toxic Granulation: Infection

· Hypersegmented Neutrophils: megaloblastic anemia, cytotoxic drugs

· Pseudo- Pelger Huet(acquired): in myelodysplasia

2. Abnormalities of Function:

· Congenital 

· Leukocyte adhesion deficiency

· Chronic granulomatous disease

· Neutrophil - specific granule deficiency

· Chediak-Higashi Syndrome

· Acquired 

· Renal Failure

· Diabetes Mellitus (DM)

· Leukemia

Shift to the left: increase in the number of band forms and the occasional presence of more primitive cells in the peripheral blood.
The Leukomoid Reaction: a reactive excessive leukocytosis with the presence of immature cells (myeloblasts, promyelocytes and myelocyte) in the peripheral blood. In other words (leukocytosis + left shift). Usually it is a neutrophil leukocytosis.
Causes include: 

1. Severe infection

2. Severe haemolysis

3. Metastatic cancer
Leukoerythroblastic picture: a presence of a shift to left plus nucleated RBC in the peripheral blood.

3. Variations in Number:

· Neutrophilia 

Causes are:

1. Infection (bacterial)

2. Inflammatory conditions

3. Neoplasia

4. Metabolic conditions

5. Haemorrhage, Haemolysis

6. MPD
7. Drugs
· Eosinophilia 
Causes are:

1. Parasitic infection

2. Skin disorders

3. Allergic conditions

4. Neoplasia

5. Myeloproliferative disorders

6. Hypereosinophilic syndrome
· Basophilia

Causes are:

1. Infection

2. Inflammatory conditions

3. Myxoedema

4. Myeloproliferative disorders

· Monocytosis

Causes are:

1. Infection (chronic infections)

2. Neoplasia

3. CMML 

· Neutropenia

Causes are:

1. Congenital (Kostmann’s syndrome)
2. Cyclical neutropenia
3. Marrow aplasia
4. Megaloblastic anemia
5. Infections (typhoid, miliary TB, viral hepatitis)
6. Drugs
7. Irradiation
8. Immune disorders
9. Hypersplenism

· Lymphocytosis 
Causes are:

1. Viral infections (infectious mononeuclosis, infectious lymphocytosis, CMV …etc).
2. Bacterial infections: (Pertussis, occasionally healing TB, Brucellosis, Secondary and Congenital Syphilis, Typhoid fever, Diphtheria)
3. Protozoal infections: Toxoplasmosis
4. Lymphoproliferative Disorders: CLL, Lymphoma.
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