SGH 2002  Immunology
Question 1

Patient receiving been venom immunotherapy for previous anaphylaxis.  Which of the following is the least likely response to immunotherapy?

(a) change from TH1 to TH2 cytokines

(b) change from TH2 to TH1 cytokines

(c) increased IL10

(d) formation of IgG blocking antibodies

(e) loss of the immunogenic B cell clone

CD4+ T cells are usually helper cells, and can be classified as TH1 or TH2 according to the cytokihnes they produce.

TH1
mostly make cytokines associated with macrophage activation,

inflammatory reactions, delayed type hypersensitivity


cytokines include:
IL2, IL12, IFN(, GM-CSF
TH2
involved in humeral immunity and allergy


Help B cells produce antibody


Cytokines include:
IL4, IL5, IL6, IL9, IL10, IL13

Very limited ability to switch between TH1 and TH2 cells, usually remain fixed once the differentiation occurs.  The only way to influence their production is to influence the naïve T cell.
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Diseases with overproduction of TH1 or TH2 cytokines

	TH1 Associated
	TH2 Associated

	Acute GVHD
	Asthma

	Acute rejection
	Allergic rhinitis

	Multiple sclerosis
	Allergic conjunctivitis

	T1DM
	

	Rheumatoid arthritis
	


Atopy and TH2 cells

Persons with atopy have an exaggerated response characterised by the production of allergen specific IgE; they have elevated serum IgE and positive reactions to extracts of common aeroallergens on skin prick tests.  T cells from their blood responds to allergens in vitro by producing TH2 specific cytokines rather than TH1 cytokines.  The immunopathological hallmark of allergic disease is the infiltration of affected tissue by TH2 cells.



Figure 4. Proposed Mechanisms of Specific Immunotherapy (Desensitisation)
Specific immunotherapy is associated with down-regulation of the cytokines produced by Th2 cells, up-regulation of cytokines produced by Th1 cells, and the induction of regulatory T cells. These changes in turn lead to the inhibition of allergic inflammation, increases in cytokines that control the production of IgE (interferon-[image: image3.png]


 and interleukin-12), the production of "blocking" antibodies (IgG), and the release of cytokines involved in allergen-specific hyporesponsiveness (interleukin-10 and transforming growth factor [image: image4.png]


).

Specific immunotherapy, which has been used for the treatment of allergic disease for nearly 100 years, consists of administering increasing concentrations of extracts of allergen over a long period. In patients with seasonal allergic rhinitis and, to a lesser extent, in those with perennial rhinitis, specific immunotherapy is extremely effective and long lasting, especially when treatment is continued for several years.64 Unfortunately, all patients who receive conventional specific immunotherapy are at risk for general, and potentially fatal, anaphylaxis, particularly during the induction, or "up-dosing," phase. Attempts to minimize the risk of systemic reactions have included pretreatment of allergen extracts with agents such as formaldehyde (resulting in the formation of so-called allergoids). However, although this approach decreases binding of the allergen by IgE, it also reduces immunogenicity. 
The mode of action of specific immunotherapy is complex. IgG "blocking" antibodies compete with IgE for allergen. They may also prevent the aggregation of complexes of IgE and the [image: image5.png]


chain of the high-affinity IgE receptor (Fc[image: image6.png]
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) on mast cells by altering the steric conformation. In addition, they may interfere with antigen trapping by IgE bound to antigen-presenting cells.65 Several studies have shown that specific immunotherapy inhibits the release of pharmacologic mediators from mast cells and basophils, prevents infiltration of allergic lesions by inflammatory cells,66 and decreases the number of mast cells in tissue.67 
Central to these effects is the influence of specific immunotherapy on T cells. Specific immunotherapy induces a shift from the production of Th2-type cytokines (interleukin-4 and interleukin-5) to the production of Th1-type cytokines (interferon-[image: image8.png]


 and interleukin-12).65,68 These changes may explain the marked inhibition of the late-phase reaction induced by immunotherapy. After several months or years of treatment, the intensity of the early, immediate, wheal-and-flare reaction is also reduced and total serum IgE levels are decreased.65
For immunotherapy with bee venom to be successful, the activation of cells that secrete interleukin-10 appears to be critical,69 but the role of this cytokine in immunotherapy for aeroallergens has yet to be established. Interleukin-10 has a wide range of inhibitory effects on allergic reactions. It induces long-term hyporesponsiveness of allergen-specific CD4+ T cells, decreases the number of mast cells, and inhibits the production of eosinophils.69,70 
Immunotherapy does lead to a change from TH2 to TH1 cytokines, it does increase IL10, it does lead to formation of IgG blocking antibodes and the loss of the B cell clone.  Thus the LEAST likely response is (a), switch from TH1 to TH2.

