Evaluating Immune Function
 Clinical features of immunodeficiency
Increased susceptibility to infection


--chronic or recurrent infections


--infections of unusual severity


--infections by low-virulence organisms

Autoimmune or inflammatory disease


--targeting of host tissues (thyroiditis, hemolytic anemia, systemic lupus erythematosus)

Complex immunologic syndromes


--DiGeorge Syndrome (congenital heart and facial defects, thymus hypoplasia)


--Wiskott-Aldrich Syndrome (thrombocytopenia, eczema, B/T lymphocyte dysfunctions)

Patterns of illness associated with immunodeficiency
1.  Antibody disorders, especially infection by encapsulated bacteria, and autoantibody production.
2.  Cell-mediated immunity disorders, such as T-cell depletion leading to opportunistic infections.
3.  Phagocytosis disorders, especially infection by encapsulated bacteria and fungi.

4.  Complement disorders, in which complement can’t solubilize immune complexes, or else it 
solubilizes host tissues.
	Suspected Abnormality
	Diagnostic Tests

	Antibody
	Quantitative IgG, IgA, IgM.  Also, Ig response to immunization.

	Cell-mediated immunity
	Lymphocyte count, Delayed-type hypersensitivity reactions,            T-lymphocyte count, and HIV serology.

	Phagocytosis
	Neutrophil count, NBT Dye Test

	Complement
	Total Hemolytic Complement (CH50) (assesses function of C1-C9)


**Be able to look at symptoms and type of immune abnormality, and know what diagnostic test to use.

Antibody mediated patterns of immunodeficiency
Specificity for antigen is determined by the Fab portion of the Ig.
Effector function is determined by the Fc portion of the Ig.

Antibody level is not the same as Ig level. 
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Primary antibody response is primarily IgM, with IgG following shortly after.  Secondary antibody response is almost entirely IgG.  (Raymond removed graph of primary and secondary antibody responses.)
Nephelometry is the method for quantifying serum Ig.  The serum is mixed with separate specific anti-Ig solutions (anti-IgG, anti-IgM, etc.) and the resulting complexes are detected by light scattering.
ELISA assays use antibodies to measure antigens 





         such as viral/bacterial pathogens, drugs in plasma, 





         and serum hormones.
Nephelometry and ELISA help measure function, evidence of immunity, evidence of past illness, 
and characterization of autoimmune disease.

Flow cytometry can detect cell surface antigens and is used to identify lymphocyte subpopulations 
and to help define hematologic malignancies.
Assessing T lymphocyte function

Delayed-type hypersensitivity reactions guage T cell function.  Inject an antigen, and see if 
monocytes and T lymphocytes are mobilized to the area over the next day or two.
(Raymond removed image depicting Figure 12-25 from Immunobiology.)

Other things to know
Babies of HIV+ mothers have mom’s IgG, but IgM and IgA can’t cross placenta.  To test a 
newborn for HIV, measure baby’s IgM/IgA against HIV, and look for viral antigen.

In mononucleosis, the spot test looks for “heterophile antibodies,” which are IgM and IgG that 
cross-react with sheep RBC antigens.

Patients with Ig deficiency diseases must be assessed using PCR, not standard Ig tests.
If you see systemic lupus erythematosus and infections by encapsulated bacteria, think complement deficiency!
