General rules for immunodeficiencies:


T cell defects—recurrent viral and fungal infections


B cell defects—recurrent infections of encapsulated bacteria which are antiphagocytic


Phagocytic cell defects—skin infection, hepatosplenomegaly, abscesses


Complement deficiencies—Neisseria infections are only ones that causes real problem, mainly 

deficiency with D9.

ANTIBODY DEFICIENCIES:

Diagnostic tests:


Serum protein electrophoresis

Quantitative immunoglobulins

Isohemmaglutinin titer – look for IgM

Antibody responses to immunization (protein and polysaccharides)

Differential Diagnosis: exclude phagocytic and complement defects

Treatment of Ab deficiencies:   

1. Antibiotics 

2. Stem cell reconstitution is RARELY used since IVIG work well. (TOP 10 LIST!!!!!!!)

3. IVIG—use sufficient amounts to achieve low normal levels, the amount is based on the serum ½ life of IgG (TOP 10 LIST!!!)

4. AVOID IVIG for IgA since contraindicated in selective IgA deficiency

a. Can induce anaphylactoid reactions with repeated use

b. Anti-IgA antibodies can be formed

c. Fetal autotolerance to maternal IgG exists, but not IgA

X-linked agammaglobulinemia:

Presentation: Congenital; males, delayed onset, present with otitis media, diarrhea, pneumonia, and/or sinusitis at or around 6 months of age (when IgG from mother becomes low ie. Surpasses ½ life in serum).  

Laboratory findings: no IgM, IgA, and very low IgG (what remains from mother)

Cause/Pathogenesis:  A defect in Brutons’ tyrosine kinase (Btk) expression in B-cells.  This leads to reduced B-cells in peripheral lympoid tissue.

Treatment:  IVIG, antibiotics


Selective IgA deficiency: (Common primary immune deficiency)

Hx/presentation:  Half of the patients asymptomatic  

Cause/Pathogenesis:  Membrane expression of IgA on B cells, but there is a block in secretion.  Most of these individuals make compensatory secretory IgM.

Treatment: none


Transient Hypogammaglobulinemia of Infancy:

Hx/Presentation:  Late onset.  Recurrent otitis media, pneumonias, and frequent diarrhea.  

Laboratory findings: Normal numbers of T and B cells; inadequate Ab response

Cause/Pathogenesis:  Declining maternal IgG + delayed synthesis of IgG by newborn.  The trough period is when infant most susceptible to infections. Treatment:  IVIG, antibiotics


Common Variable Hypogammaglobulinemia: (common variable imm.def)

Hx/Presentation:  Adult onset.  Hypogammaglobulinemia.

Cause/Pathogenesis: Abnormal plasma cell differentiation, antibody secretion, or Ig metabolism.  Presents secondary to viruses, splenectomy, lymphoma, certain drugs, protein loss (enteropathies, severe burns)  Impaired CMI

Treatment:  IVIG


HyperIgM



Pathogenesis: defect in CD154 coreceptors on T cells



Treatment: IVIG


Allergic Rhinitis



Pathogenesis: Th2 cytokine IL4. which promotes switch to IgE.

T CELL DEFICIENCES

Diagnostic tests:


CBC, lymphoid counts


Anti-HIV antibodies


Intradermal skin testing for delayed hypersensitivities


In vitro lymphoproliferation tests (Con A, PHA)

Therapies for T cell and combined deficiencies:


Antibiotics, anti-fungal, antiviral agents


Stem cell transplantation


Thymus transplantation for DiGeorge


Gene therapy


Irradiated all bllod products (GvH disease)

AVOID live viral vaccines

DiGeorge Syndrome:

Hx/Presentation:  Patients will have early onset (first few weeks of life) of viral and fungal infections

Laboratory findings: lymphopenia ( no T cells) and moderate hypogammaglobulinemia.

Cause/Pathogenesis:  Malformation of the 3rd/4th pharyngeal pouches leads to malfunctioning or non-existant thymus, parathyroids, heart problems, and large vessel disorders.

Treatment:   Thymus transplantation


Bare Lymphocyte Syndrome (MHC Class II deficiency):



Hx/Presentation:  Lymphopenia

Laboratory findings: lymphonepenia and low level of CD4+ Tcells.  Normal CD8+ and normal B cells.

Cause/Pathogenesis:  Blocks in the transcription of MHC Class II genes leading to  poor development of CD4+T cells (absence of positive selection in the thymus).  This leads to the lymphopenia.

Treatment: Gene therapy?

Severe Combined Immune Deficiency (SCID):

HX/Presentation: Extreme lymphopenia (CD3+ lymphocytes).  Recurrent viral and fungal infections early in life.


Cause/Pathogenesis:  IL-2Rgamma chain deficiency, Adenosine deaminase deficiency, RAG 1,2 deficiencies, or deficiencies in tyrosine kinases that mediate intracellular signaling in lymphoid progenitor or precursor cells.

Treatment: Irradiation of all blood and blood products, stem cell transplant, IVIG if low on Abs due to defect with CD4+ cells.  Depends on the problems.


Adenosine Deaminase Deficiency (ADA):



Hx/Presentation:  Same as SCID



Cause/Pathogenesis:  There is a deficiency in ADA (the enzyme which catalyzes the breakdown of adenosine to inosine)  This leads to an increase in intracellular adenosine.  This in turn leads to the inhibition of methyl transferases as well as T and B cell toxicity.  ADA deficiency represents @ 50% of SCID cases.

Treatment:   Gene Therapy

Wiscott-Aldrich Syndrome:
Hx/Presentation:   Often have infections with encapsulated extracellular bacteria.

Poor antibody responses to T-independent polysaccharide antigens.

Cause/Pathogenesis:   Defective Wiscott Alldrich Syndrome protein (WASP) which is a proline rich transcription factor.  Initially the patients have poor antibody responses to T-independent polysaccharide antigens.  The disease leads to progressive lymphopenia and Ab and CMI defect.

Treatment:  
Acquired Immune Deficiency Syndrome (AIDS):


Hx/Presentation:  Pts present with varying opportunistic infections:

Cause/Pathogenesis:  HIV-1 infection of the CD4+T cells, dendritic cells, and macrophages which leads to a severe depletion of CD4+T.  There is a late shift from Th1 to Th2 cytokine response, a loss of cellular immunity and DTH responses.  There is  reduced cytotoxic T cell activity which leads to the presenting opportunistic infections.

Treatment:  

PHAGOCYTIC CELL DEFECT


Leukocyte Adhesion Defect: (affect neutrophils and macrophages)
Hx/Presentation: recurrent bacterial infections, necrotic skin lesions and delayed separation of umbilical cord after birth and is an autosomal recessive inherited disorder.  T and B cells for immunoglobulin production was defective resulting in recurrent infections
Cause/Pathogenesis:  In LAD-1 there is defective CD18 expression which leads to the absence of LFA-1, CR3 and CR4.  In LAD-2, there is a glycosylation defect affecting cell adhesion.  These defects result in impaired host defense and pus formation.  There is altered neutrophil extravasation and opsonization.

Treatment: stem cell transplantation, antibiotics


Chronic Granulomatous Disease (CGD):



Hx/Presentation:  Infections with catalase-positive bacteria common

Cause/Pathogenesis:  Genetic defects affecting NADPH Oxidase.  Therefore, there is no superoxide formation.  Intracellular microbes in the lungs, spleen, and liver are “walled” off in granulomas.

Treatment:  Hemopoietic stem cell transplantation, gene therapy, acute antibiotic therapy, recombinant interferon-(

Myeloperoxidase (MPO) deficiency:



Hx/Presentation:  Similar to CGD

Cause/Pathogenesis:  Neutrophil specific absence of MPO, which is used to convert hydrogen peroxide to hypohalous acid.

Treatment:

COMPLEMENT DEFICIENCIES:

Diagnosis Tests: 

Immunoassays for individual components

Hemolytic complement Assay for Activity

Differential Diagnosis: Ab and phagocyte defects:

Quantitative Igs

Phagocytic Index

NBT dye reduction

Therapies: 


Fresh human plasma


Recombinant complement components

C1q Deficiency:

Hx/Presentation:  Pyogenic infections common.

Cause/Pathogenesis:  Deficiency in complement leads to poor C3b-dependent opsonophagocytosis.  This leads to pyogenic infections.  These patients will often develop immune complex disease (50% will have lupus)  They have poor clearance of immune complexes.

Treatment:  Fresh human plasma, recombinant complement components


C5-8 Deficiencies:



Hx/Presentation:  Meningitis, disseminated Neisseria infections


Cause/pathogenesis:


Treatment:


Hereditary Angioedema (HAE):


Hx/Presentation: non-inflammatory edema

  

Laboratory findings: depressed C2, C4, and CH50



Cause/pathogenesis:  Absence of C1 Inh



Treatment: protein protease inhibitors, anabolic steroids (weak androgens), or 

give exogenous C1 Inh


Paroxysmal Nocturnal Hemaglobulinuria:


Hx/Presentation


Cause/pathogenesis: Absent DAF, CD59 (PI-linked proteins)

Treatment:

Note: IgG2 directed against polysaccharide antigens and is important host defense against encapsulated backteria.

Other Autoimmune Diseases:

      mediated by Anti-receptor antibodies:

Myasthenia Gravis:

Presentation: Muscle weakness and fatigue: limb and extraocular.  Progressive muscle weakenss due to lack of Ach reaching receptors.


Genetics: Associated with HLA-B3, 7, 8 and DR2, 3

Cause/pathogenesis: Autoantibodies to the Ach receptor in neuromuscular junction.

Therapy: Acetycholinesterase inhibitors, immnosuppressive drugs, plasmaphoresis.


Graves’s Disease:



Presentation:  Hyperthyroidism



Genetics: HLA-DR3

Cause/pathogenesis: Autoantibodyies stimulate TSH receptor by acting like TSH and serves as agonist.

Treatments: Beta-adrenergic blockers, thyroidectomy

     mediated by immune complex (Type III):

Rheumatoid Arthritis

Presentation: joint pain and morning stiffness.

Genetic: HLA-DR 

Cause/pathogenesis: Infiltration of synovium: lymphocytes and macrophages.  

Therapy: Physical therapy, Methotrexate with NSAIDS, Anti-cytokine therapies, Orthopedic surgery.

      mediated by T cells (Type IV):



Multiple Sclerosis:

Presentation: Progressing focal sensory deficits, fatigue/weakness, diplopia.  Inflammatory demyelination of CNS.


Genetics: HLA-DR and DQ

Laboratory findings: CD4+ Th1 cells and (IL-2, IFN-( in lesions. (Th2 cells and IL-4, IL-10.  Induction in MHC class II and B7 on astrocytes and microglia.

Cause/pathogenesis: Antibody and T cells specific for myelin antigens (myelin basic protein, myelin oligodendrocyte glycoprotein, proteolipoprotein.

Treatment: none yet


Insulin-Dependent Diabetes Mellitus (IDDM):



Presentation:



Genetics: HLA-DR expression by pancreatic ( cells. HLA-DR3, DR4 and DQ(1

Cause/pathogenesis: Destruction of insulin-producing pancreatic ( cells by apoptosis.  Infiltration of islets by IFN-(- producing Th1 cells, CD8+ cells and macrophages.

Therapy: Insulin and oral hypoglycemic drugs, pancreatic islet transplantation.

       mediated by Cytotoxic Tissue Injury (Type II):


Coombs- positive Hemolytic Anemia 


Goodpasture’s Disease

Minimizing Rejection by Donor Selection:


Tissue typing: determines HLA antigens of recipient and potential donors


ABO typing: ABO is expressed on endothelial cells in addition to RBC

Major Cross-match: detects pre-formed recipient anti-donor antibodies.

Mixed lymphocyte reaction (MLR) detects class II disparity and potential for Th cell 

activation.

