
























































LEUKOCYTIC    
DISORDERS

NONNEOPLASTIC
DISORDERS

Ref : Henry's Clinical Diagnosis and Management by Laboratory Methods     
22nd Edition



WBC
Leukocytes, or  white blood cells, are found within the 
bone marrow (BM), the peripheral blood, and the 
tissues. Leukocytes are among the essential elements 
of the hematopoietic-lymphoreticular-immune 
system, which functions to protect the human body 
from nonself cells (infection) and  altered-self cells 
(cancer).



Neutrophilia
absolute  concentration of neutrophils in the blood 
above normal for age. 

Adults

1800-7000/μL

Children 

1000-8500/μL





Mechanisms
(1) the rate of inflow of cells from the BM (mitosis/proliferation, 
maturation/storage, and release)

(2) the proportion of neutrophils in the marginal (cells adhering

to vessel walls) granulocyte pool (MGP) and the circulating 
(nonadhering cells) granulocyte pool (CGP) of the blood

-MGP and CGP are approximately  equal in size and in 
equilibrium in health

(3) the rate of outflow of neutrophils from the blood 

(i.e., migration from and through vessels into tissue, both 
randomly and at sites of inflammation, infection, etc.).



Causes of Neutrophilia
• Acute inflammatory— collagen vascular, vasculitis
• Acute infectious— bacterial, some  viral, fungal, parasitic
 Children respond more intensely than adults
 The more localized the process, the more pronounced is the 

neutrophilia
 Pyogenic bacteria, especially, induce  neutrophilia
• Drugs, toxins, metabolic—corticosteroids, growth factors, uremia, 
ketoacidosis, endotoxin , Interleukin-6
• Tissue necrosis—burns, trauma, MI, RBC hemolysis
gastrointestinal and hepatic tumors, HL, renal cell carcinoma, and 
metastatic BM disease
• Physiologic—hypoxia,stress, exercise, smoking, pregnancy ,injection of 
epinephrine,
• Neoplastic—carcinomas, sarcomas, myeloproliferative disorders



Neutropenia
reduction in the  absolute neutrophil count 

(ANC)

below 1500-2000/μL for white adults

below 1200-1300/μL for black adults



agranulocytosis
has been used for severe neutropenia, 

usually <500/μL

If the neutrophil count is less than 1000/μL, the risk of 

infection is considerably increased over normal



mechanisms
(1) Decreased flow of neutrophils from marrow into 

blood as a result of lack of production or 

ineffective production (i.e., a proliferation or 

maturation defect);

(2) increased removal of neutrophils from the 

blood (survival defect) 

(3) altered distribution between CGP and MGP

(4) combinations of  these mechanisms



Causes of Neutropenia
• Drugs --

cancer chemotherapy  ,  

chloramphenicol,               

sulfas/other antibiotics , 

phenothiazines,                            

benzodiazepine  ,  

antithyroids,                                               

anticonvulsants , 

quinine,  

quinidine,                                              

indomethacin,     

procainamide,    

thiazides



Causes of Neutropenia
• Radiation

Lymphocytes are most sensitive and are directly 
killed by exposure. The lymphocyte count 
correlates with, and has been used to assess, dose 
and severity of exposure .In addition, 
hematopoietic precursors undergoing mitosis are 
very sensitive to injury and death
• Toxins— alcohol, benzene 

compounds



Causes of Neutropenia
• Intrinsic defects

----myeloid hypoplasia or a proliferation defet :

 Fanconi's anemia (FA) aplastic anemia and congenital physical 
malformations,

 Kostmann's syndrome, infantile genetic agranulocytosis

 Schwachman-Diamond syndrome, 

 Cyclic neutropenia ; recurrent episodes of symptomatic infection (fatigue, 
mouth ulcers, cervical lymphadenopathy, fever) due to cyclic episodes of 
severe neutropenia

 Males with X-linked agammaglobulinemia (XLA)

 Two most common causes of congenital neutropenia ; neutropenia of 
pregnancy-induced hypertension (PIH—most common) and overwhelming 
bacterial infection

----maturation defects :

 Myelokathexis

 Chediak-Higashi syndrome



Causes of Neutropenia
• Immune-mediated—collagen vascular 

disorders, RA, AIDS
• Hematologic—megaloblastic anemia, 

myelodysplasia, marrow failure, marrow replacement
• Infectious—any overwhelming 

infection(Salmonella infections, measles and rubella , 
hepatitis, infectious mononucleosis, and influenza)
• Others—starvation(a morphologic marrow 

change termed  serous fat  atrophy  or  gelatinous 
transformation of the BM),

hypersplenism(congestive splenomegaly, Felty's
syndrome, Gaucher's disease, and lymphoma.)



Morphologic Alterations in Neutrophils

Toxic granulation—

azurophilic cytoplasmic granules seen  in severe

infections, other  toxic  conditions,  and  reactive 
conditions

Do  ِ hle bodies—

pale blue, oval  cytoplasmic remnants  of  ribosomes
seen in infection  and  other  toxic conditions



Toxic granulation  &   Basophilic inclusions (D  ِ ohle bodies)



Morphologic Alterations in Neutrophils

Cytoplasmic vacuoles—

Seen  in  infection, indicating  phagocytosis



Leukemoid toxic neutrophilia with left shift and toxic vacuolization



Morphologic Alterations in Neutrophils

May-Hegglin anomaly—

Rare  autosomal dominant  condition  with

pale blue cytoplasmic ribosomal  inclusions 

resembling D  ِ ohle bodies

giant platelets, and, in some persons, by 
thrombocytopenia

suggesting  structural  alterations  in RNA  and 
ribosomes

Granulocyte function is normal



May-Hegglin anomaly, showing D  ِ ohle-like inclusions 





Morphologic Alterations in Neutrophils

Alder-Reilly anomaly—

resemble  toxic  granulation 

prominent  azurophilic granulation  not  related to

Infection

is not  transient

patients  with  gargoylism, Hurler’s  syndrome, or, more 
generally, the  genetic  mucopolysaccharidoses



The Alder-Reilly anomaly may be found in healthy individuals or in
those with mucopolysaccharidoses, in which granules are 
metachromatic


