Unit 2 

Group D: What is the basis of allergic reactions? 

What allergic reactions have you seen in your own practice areas? For example, I work in Public Health with nursing students and we talk about the risk of severe allergic reactions/anaphylaxis associated with administration of vaccines. Some questions that come to mind: What is the most accurate definition of the term allergy? What is the difference between terms such as immunity, hypersensitivity and allergy? What is the burden of disease associated with allergies, such as food allergies, in Canada? What mechanisms are activated in the immune system when an exaggerated immune response occurs (allergy)? What is the most accurate definition of allergy? Do we know the prevalence rate for food allergies in Canada? What are some signs and symptoms of a severe immediate hypersensitivity reaction (anaphylaxis)? What are the differences between anaphylaxis and fainting? 
Rote (2006) states that allergy no longer includes both aspects of the immune response: immunity (advantageous) and hypersensitivity (injurious). Rather, allergy is now focused on the injurious effects of hypersensitivity to environmental antigens that originated outside the body (Rote, 2006). Immunity is the ability of the human body to tolerate the presence of material indigenous to the body (“self”) and eliminate foreign antigens. This ability provides protection from infectious disease as most pathogens are identified as foreign by the immune system.  Immunity is usually indicated by the presence of antibodies to specific organisms (Rote, 2006). However, the immune system can occasionally mal function leading to a hypersensitivity response against environmental antigens resulting in an allergy. 

  

In my current practice in Case Management I do not have the opportunity to assess, and diagnose patients who may be presenting with an allergic reaction.  However, based on my previous experience I have observed that at times the signs and symptoms of allergic reactions may be easily confused with other diseases/infection processes, for example cellulitis. 

According to Health Canada (2007) the prevalence rate for food allergies is estimated as "6% of young children and 3% to 4% of adults" (¶ 2) 

Allergy, autoimmunity and alloimmunity are all classified as hypersensitivity reactions. A hypersensitivity reaction is defined as "an altered immunologic response to an antigen that results in disease or damage to the host" (Rote, 2006, p. 249). Four types of reactions are used to classify the mechanisms of hypersensitivity: type I (IgE mediated); type II (tissue specific); type III (immune complex-mediated) and type IV (cell mediated). Even though the four mechanisms are classified into different types, the four are interrelated. This means that in most hypersensitivity reactions a number of mechanisms may be activated at the same time or at a later time due to the consequences of the disease.

What are some causal factors that contribute to hypersensitivity reactions? Genetic, infectious and environmental factors are believed to contribute to hypersensitivity reactions (Rote, 2006, p. 250).  

Allergens (e.g. foreign proteins) are antigens that cause allergic reactions that can be immediate, or delayed. Anaphylaxis is a reaction that is immediate (minutes to hours) and severe following re-exposure to an allergen (Rote, p. 250). Type I reactions are mediated through the binding if IgE to Fc receptors on mast cells and cross linking of IgE by antigens that bind to the Fab portions of IgE. The cross linking causes mast cell degranulation and the release of histamine and other inflammatory substances. Histamine is a powerful chemical that can cause a reaction in the respiratory system, gastrointestinal tract, skin or cardiovascular system. In the most extreme cases, allergic reactions such as anaphylaxis can be fatal.

Hypersensitivity 

Allergic reactions otherwise known as hypersensitivity reactions is the body's altered immunologic response to an antigen which results in disease, or damage to the host (McCance and Huether, 2006).  Other terms for hypersensitivity include autoimmunity and alloimmunity (isoimmunity).  Autoimmunity is a disease in which a client may have an altered immunologic tolerance of their own self-antigens, or autoantibodies. Those affected by autoimmune diseases must cope with the chronic affects of an immune system attacking tissues.  Alloimmune diseases may be triggered in response to another individuals antigens, or tissues.  Typical alloimmune reaction may occur with blood transfusion, pregnancy, and organ donation. These reactions can be immediate such as anaphylaxis, or delayed. 

Four Mechanisms of Hypersensitivity 

  

The four classifications of hypersensitivity do not have distinct boundaries as all mechanisms are interrelated and may occur simultaneously or sequentially (Rote, 2006). 
In order for a hypersensitivity to occur a host must first be exposed to the antigen to trigger a primary immune response.  Then with subsequent exposures symptoms typically appear as a result of the immune response.   

Type 1:  IgE-Mediated Hypersensitivity Reactions 

 http://highered.mcgraw-hill.com/olc/dl/120110/micro38.swf 

IgE-mediated reactions are the most common, and are a physiological response to environmental antigens, or allergens.  Most allergic reactions are Type 1 reactions, and most Type 1 reactions occur against environmental antigens and are therefore allergic. Due to this strong association many health care professionals use the term allergy to indicate only TYPE I IgE mediated reactions yet many common allergens are not mediated by IgE (Rote, 2006). Mast cells and eosinophils have increased sensitivity for IgE, resulting in mast cell degranulation followed by the release of chemical mediators like histamine, which result in the production of leukotrienes, and prostaglandins.  

Tissues which may be affected by IgE-mediated reactions include the skin resulting in urticaria, or eczema, the eyes (allergic conjunctivitis), nasopharynx (rhinorrhea), bronchopulmonary (asthma), and the gastrointestinal tract (gastroenteritis).  These reactions can be minor, or in the case of anaphylaxis, death. 

  

  

Type 2:  Tissue Specific Reactions  

Type 2 hypersensitivity is also known as cytotoxic hypersensitivity; it is characterized by specific organs, or tissues being the target of the immune response. These antibody mediated reactions occur when the immune system reacts to antigens on cells surfaces of specific tissues, or organs.  There are five mechanisms Type 2 hypersensitivity reactions can affect specific tissue cells.  First, the common antibodies IgM, or IgG react to the cell surface antigens (Ghaffer, 2008).  This leads to cell damage, or lysis (i.e. hemolytic anemia).  Second, cell destruction can occur through phagocytosis when antibodies bind to antigens on the target cells surface.  Third, McCance (2006) describes a soluble antigen which may enter the circulation via infection, or medications.  These soluble antigens act by binding with cell antibodies causing a chemotactic reaction to neutrophils.  The neutrophils bind to tissues through Fc receptors and release granules onto healthy tissue, thereby causing tissue damage.  The fourth mechanism is Antibody-dependent cell-mediated cytotoxicity (ADCC), which involves antibodies on target cells that are recognized by the natural killer cell receptors.  The natural killer cells then release toxic chemicals which destroy the target cell.  Finally, the fifth mechanism causes the target cells to malfunction. Cell malfunction occurs when antigens react with surface cell receptors changing the receptors function, thereby replacing its normal ligand and destroying the receptor. 

  
Examples of Type 2 reactions include autoimmune thrombocytopenic purpura, Graves disease, autoimmune hemolytic anemia (Rote, 2006). 
Type 3: Immune Complex-Mediated Hypersensitivity Reactions 

  

Type 3 hypersensitivity reactions are caused by the formation of immune complexes that are deposited in target tissues that subsequently activate the complement cascade that generates chemotactic fragments which attract neutrophils into the inflammatory site which release lysosomes that cause tissue damage (Rote, 2006). Intermediate sized immune complexes cause 

the most severe pathological consequences as they tend to be deposited in certain targeted tissues (kidneys, vessels, joints) whereas large immune complexes are cleared out by tissue macrophages and small immune complexes are filter out via the kidneys (Rote, 2006). Immune complex disease can be systemic (serum sickness such as Reynaud phenomenon) or localized (Arthus reaction) and are further characterized by periods of remission and exacerbation of symptoms (Rote, 2006). 

Examples of Type 3 reactions include serum sickness (Reynaud phenomenon, Arthus reaction, systemic lupus erythromatosus (SLE) (Rote, 2006). 

Type 4: Cell-Mediated Hypersensitivity Reactions 

  

Type 4 hypersensitivity reactions are not mediated by antibody and are caused by either cytotoxic T lymphocytes (Tc cells) or lymphokine producing Th 1 cells (Rote, 2006). Tc cells directly attack and destroy cellular targets through secreting toxins (Rote, 2006). Th 1 cells produce cytokines that recruit and activate phagocytic cells (macrophages) that then release enzymes and toxic reactive oxygen species (ROS) that cause tissues destruction (Rote, 2006). 

Examples of Type 4 reactions include graft rejection and contact dermatitis (Rote, 2006). 
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