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White Blood Cell Disorders

Leukopenia
Leukocytosis
Nonspecific Lymphadenitis: Acute vs. Chronic



Normal White Cells and Lymph Nodes

A. Lymph node structure

1. primary follicles:  in the cortex subjacent to the peripheral sinus, contains B lymphocytes

a.
germinal center:  macrophages and plasma cells

2. parafollicular cells:  RE cells, mostly dendritic cells, some T cells

3. paracortex:  between primary follicles, contains T lymphocytes

4. medulla:  deep to the cortex, contains plasma cells

5. sinuses:  dendritic cells


B.
Diffuse lymphoid tissue:


1. follicular

2. non-follicular:  GALT, MALT, BALT

Leukopenia

A. Neutropenia (agranulocytosis) 

1. Pathogenesis

a. reduced or ineffective production:   

i. suppression of the myeloid stem cells:  aplastic anemia, infiltrative marrow disorders (concurrent anemia,


thrombocytopenia)

ii. suppression of the committed precursors:  drug exposure,  radiation


-antineoplastic drugs


-sulfonamides, thiouracil:  immunologically mediated destruction of mature neutrophils


-aminopyrine and phenylbutazone


-chlorpromazine (phenothiazines):  toxicity to granulocytic precursors

iii. ineffective granulopoiesis:  folate/B12 deficiency, myelodysplastic syndromes


-hypercellular BM, abnormal precursor cells, intramedullary death
iv.
inherited conditions

b. accelerated removal from the blood:  hypercellular BM, ( precursors

i. immunologically mediated injury:  idiopathic, AI disease, drug exposure

ii. splenic sequestration (concurrent RBC and platelet destruction)

iii. increased peripheral use:  bacterial, fungal, rickettsial infection

c. agranulocytosis:  especially w/ gingivitis( bacterial colonies on mucous membranes of mouth, anus, vagina; ( bacterial infections  (see table 3.3 p65 in Robbins):  hypocellular BM,  ( precursors

2. Clinical Signs and Symptoms:  malaise, fever, chills followed by marked weakness and fatigability

a. count falls < 1000 cells/mm3 of blood

b. count < 500cells/mm3 (  bacterial and fungal infections can become so overwhelming as to cause death

B. Lymphopenia:  HIV infection

Leukocytosis:  increased mature WBC’s as a normal reaction

1. Factors affecting the WBC count:

a. size of precursor storage pools (IL-1, TNF)

i. IL-5 ( ( eosinophilic differentiation, IL-7 ( ( lymphocytic differentiation

b. rate of release from storage pools:   increased by IL-1,  TNF, glucocorticoids

c. amount of cells in marginating pool

i. increased by glucocorticoids

ii. decreased by EPI

d. rate of extravasation:  decreased by glucocorticoids

	neutrophilia
	monocytosis
	lymphocytosis
	eosinophilia

	-pyogenic infections 

-tissue necrosis (early stage) 

-ARDS

-accumulations:

   -toxic granules (Kawasaki’s 

   disease):  abnormal granules

   -Dohle Bodies:  dilated ER
	-chronic infections:  Tb, syphilis, rickettsial infection, malaria

-chronic inflammations: Crohn’s disease, UC, SLE, RA, SBE


	-acute viral infections

-sometimes accompanies monocytosis
	-allergies

-parasitic infections

-pemphigus, eczema, etc.




 A leukemoid reaction is the appearance of many immature granulocytes in the blood when WBC count reaches 40,000

Nonspecific Lymphadenitis: Acute vs. Chronic

	
	Acute
	Chronic

	
	
	Follicular Hyperplasia
	Paracortical Lymphoid Hyperplasia
	Sinus Histiocytosis

	Cells
	varied
	B-cell activation
	T-cell over activity
	histiocytes

	Follicle
	hyperplasia of lymphoid follicles w/ large germinal centers
	prominent large germinal centers consisting of a light zone (proliferating blastlike B cells) and a dark zone ( B cells w/ irregular/cleaved nuclear contours)
	encroachment of T-cell regions on B-cell follicles
	

	Infiltrate
	-histiocytes w/ bacterial or necrotic debris

-neutrophilic infiltrate, possible pyogenic necrosis
	-macro’s and dendritic cells 

 throughout follicle

-parafollicular histiocytes


	-T cells, macrophages and some 

 eosinophils

-not seen w/in follicles and germinal  centers
	-engorgement of the sinuses w/ histiocytes

	
	hypertrophied sinus lining cells become cuboidal, hyperplastic
	-hyperplasia of RE cells lining the sinuses

-marginal B zone hyperplasia:  accumulation of  B cells in the  mantle of the germinal centers.
	-hypertrophied T-cells (3-4 x N)

-hypertrophied sinusoidal and 

 vascular endothelial cells
	-hypertrophied endothelial cells



	Seen in…
	-acute infections:  direct microbial drainage of local area
	chronic infections w/ B cell activation: RA, toxoplasmosis, early HIV
	drug reactions(dilantin), acute viral infections esp. IMN, post-viral vaccination
	cancers, esp. from the breast



	DDx
	
	follicular lymphomas
	
	


Granuloma’s in the lymph nodes can be d/t milliary Tb, sarcoidosis and cat scratch fever (GN bacteria)

