Allergies and Hypersensitivity

Definitions

An allergy: is an abnormal, exaggerated immune response to substances Such as foods, plants, animals, or other materials. These reactions range from   minor inconveniences to life- threatening problems.

Antigen: any substance that causes antibody formation. Such as drugs, venoms, foods, inhaled pollens, & latex are common antigen.
     The antigens are introduced into the body by:

1. absorption.

2. ingestion.

3. inhalation.

4. Or injection.

Antibody: a protective protein substance developed by the body in response to exposure to a specific antigen. Normally, antibodies are neutralized by binding to their target antigen and do not cause any further reactions.

Allergen: A substance that can produce an immune hypersensitivity reaction.

Allergic reactions: An abnormal, increased physiologic response to an antigen after previous sensitization to the same antigen.

Anaphylaxis: An intense antigen-antibody reaction to an allergen to which the body has been previously exposed.

Immune Response:
Cells involved in the immune response include the following:

1. Leukocytes: the blood component of the immune response.

2. Monocytes: These cells initiate antibody production by capturing, processing (phagocytosis), and presenting antigens to the lymphocytes.
3. Lymphocytes: The tow categories of lymphocytes are the following:

a. T-cell: these cells defend against viruses, tumors, and fungi by recognizing and attaching to antigens. They produce cells with identical antigen receptors. Some T-celldestroy invading pathogens, whereas others become memory cells, ready respond to subsequent exposures.

b. B cells: B cells produce antibodies (immunoglobulins). They contain antigen-specific receptors, retain memory, and enhance the work of the phagocytic cells.
IMMUNOGLOBINS:

Immunoglobulins are molecules produced by B cells in response to an antigen exposure. The five immunoglobulin (Ig) types are the following:
1. IgA :  these  antibodies   combine  with   proteins  in   the mucosa to protect the body surface from microorganisms.

    This is the second largest class of immunoglobulins.

2. IgD : The function of these immuonglobulins remains unknown.

3. IgE: immediate hypersensitivity reactions are a result of class E immunoglobulins.

4. IgG: These are the antibodies primarily responsible for fighting bacterial and viral infections. Immunoglobulin G is the largest class of immunoglobulins and the only type that crosses the placenta, conferring passive immunity to the fetus.

5. IgM: immunoglobulin M is the dominant antibody in ABO incompatibilities (transfusion reactions).

TYPES OF ALLERGIC RESPONSE
FOUR TYPES OF ALLERGIC REACTIONS OCCUR IN RESPONSE TO ANTIGEN EXPOSURE:

Type One:  Immediate Hypersensitivity Reactions: immediate hypersensitivity responses are IgE-mediated reactions. Type one hypersensitivities (anaphylaxis) can range in severity from mild (allergic rhinitis or hay fever) to life threatening (anaphylactic shock). 

   Immediate hypersensitivities are the most important type of allergic reactions seen in emergency departments.

    Hypersensitivities can form to any protein, but certain substances commonly are associated with antibody development.
Common antigens:

1. drugs & biologic agents

*analgesics: aspirin, nonsteroidal anti-inflammatory drugs,  

  Opiates
*anesthetics

*antibiotics

*chemotherapeutic agents

*insulins

*vaccines

2. Foods

*Chocolate

*Eggs

*food additives (monosodium glutamate)

*milk

*nuts & seeds (including soy & cottonseed)

*shellfish, fish
*strawberries

*wheat

3. Bites & Stings

*animal venom

*insects: hymenoptera (bees, wasps, fireants, hornets, yellow jackets).
PATHOPHYSIOLOGY:

- Immediate hypersensitivity responses require previous exposure to the offending antigen.

· The initial exposure stimulates the immune system to produce IgE.

· Immunoglobulin E stays in the mast cells until another exposure occurs.

· With each subsequent contact, mast cells are destroyed, histamines and other chemical mediators are released, and a cascade of complex chemical processes occurs.

· The clinical manifestations of an anaphylactic reaction depend on whether the mediators remain local or become systemic.
The Signs & Symptoms of Immediate hypersensitivity reactions include the following:
1. Respiratory:
· Bronchospasm, complete airway obstruction
· Coughing

· Sneezing

· Throat tightness, voice changes, stridor
· Wheezes, dyspnea

2. Cardiovascular

· Dysrhythmias: Tachycardia, bradycardia, ventricular fibrillation, asystole

· Hypotension, vascular collapse, shock

3. Cutaneous

· Angioedema: swelling of the face, tongue, & airway

· Cyanosis(a late finding that is due to hypoxemia)

· Skin warmth, pruritus

· Urticaria(hives)

· Wheals: 1 to 6 cm in diameter with raised margins and balanced centers
4. Central nervous system
· Agitation, weakness

· Feeling of impending doom

· Headache

· Syncope, seizures, coma

5. Gastrointestinal

· Nausea, vomiting, abdominal cramps, diarrhea

Management of immediate hypersensitivity reactions

     a. Initial management:

  1. Airway

· Watch for increasing edema, voice changes, and tongue   

   swelling.

· Provide early tracheal intubation. Angioedema can progress quickly. Do not delay interventions in patients with progressive symptoms.
· Perform a cricothyrotomy if the upper airway is swollen closed.
2. Breathing

· Administer 100% oxygen at 10 to 15 L/min using a non-rebreather mask.

· Assess respiratory rate, effort, chest excursion, and breath sounds.

· Assist ventilation as needed.
3. Circulation

· Initiate continuous cardiac and oxygen saturation monitoring.

· Assess heart rate, rhythm, and blood pressure. Reassess frequently.

· Establish large bore vascular access and intravenously infuse isotonic crystalloids (N.S 0.9 OR RL). Patients in shock are vasodilated and may require substantial amounts of fluid.
4. Disability

· Assess level of consciousness.

· Monitor for changes: anxiety, restlessness, and lethargy may indicate early or progressing tissue hypoxia.

Medications for immediate hypersensitivity reactions:
· Epinephrine(0.3 to 0.5 mL of 1:1000 dilution) subcutaneously for mild to moderate reactions(children,0.01mL/kg)

· Epinephrine (0.3 to 0.5mL of 1:10,000 dilution) intravenously for sever reactions (anaphylactic shock) (children, 0.01mg/kg= 0.1 mL/kg). May be repeated every 5 to 15 minutes (give slowly).

· Diphenhydramine(Benadryl) 25 to 50 mg slow intravenous or intramuscular administration( children, 1 to 2 mg/kg) 
· Methylprednisolone(Solu-Medrol) 125 mg IV injection (children, 1 to 2 mg/kg)

· Hydrocortisone or prednisone 

· Histamine blockers

· Cimetidine 300 mg IV inj.

· Ranitidine (zantac) 50 mg IV inj.

· Pepcid 20 mg IV inj.

Type Tow: Cytotoxic Hypersensitivity Reactions  
   Cytotoxic hypersensitivity reactions (or cytolytic) involve IgG or IgM antibodies that attach to cells and cause cellular lysis. This type of response is seen most commonly in ABO transfusion reactions.

Signs & Symptoms:

· Anginal chest pain

· Fever

· Headache, flank pain

· Hematuria

· Nausea & vomiting

· Tachycardia, hypotension

· Urticaria

Management 

1. Stop the transfusion. 

2. Maintain intravenous access.

3. Monitor vital signs.

4. Treat any life-threatening symptoms as for type one reactions.

5. Obtain urine and blood samples as directed by the institutional transfusion protocol. 

Type three: Immune Complex-Mediated Hypersensitivity     

              Reactions:                                       
     are antigen-antibody responses in which IgG or IgM antibodies from complexes with an antigen. However, these complexes are too small to be removed effectively by phagocytes in the blood, and they are deposited in the tissues or small blood vessels. In these tissues the complexes cause inflammation and destruction of the involved tissue. This damage can result in acute (e.g., serum sickness) or chronic diseases (e.g; rheumatoid arthritis, acute glomerulonephritis).
· Primary serum sickness typically occurs 6 to 21 days after exposure to the inciting antigen.

· The development of serum sickness has been linked to many common pharmaceuticals (e.g., barbiturates, captopril, methyldopa, penicillins)

· Insect venoms, vaccines, blood products, and antivenins are associated with an even higher incidence of serum sickness.
Signs & Symptoms

· Clinical findings depend on the organ or system affected.

· Joints: Rheumatoid arthritis

· Kidneys: Glomerulonephritis

· Skin: Erthema multiforme, toxic epidermal necrolysis

· Vessels: Arteritis

Management:

· Obtain a history of events. Is this an acute or chronic situation?

· Manage acute issues symptomatically.

· Refer patients for ongoing management of chronic autoimmune disorders.

· Discontinue any pharmaceutical agents that may be causing serum sickness.

Type four: Delayed (or Cell-Mediated) Hypersensitivity  

             Reactions: 
· Cell-Mediated responses involve the T cells.

· These responses are slow to develop and usually occur 24 to 72 hours after exposure.

· Examples of delayed hypersensitivity reactions include the following:

1. Contact dermatitis following exposure to cosmetics, adhesive, topical medications, drug additives, plant toxins and latex rubber

2. graft-versus-host disease and tissue rejection in transplant patients

3. microbial hypersensitivity reactions, commonly seen after purified protein derivative (tuberculin) antigen injection

Signs & Symptoms

· Usually no reaction occurs with the first exposure.
· Any subsequent exposure can stimulate a response that includes itching, erythema, and vesicular lesion formation.

Prevention

· Avoid contact with allergic substances

Diagnostic Tests for Allergies:
The following are diagnostic tests for allergies:
1. Assay of IgE levels

· Radioallergosorbent test

· Radioimmunosorbent test

· Eosinophil levels

2. Pulmonary function tests

3. skin test

· Scratch, prick, patch, or intradermal

4. Elimination of allergic foods from the diet to see whether the condition improves 

5. perform challenge testing for food allergies

Latex Allergy: 

· latex allergies involve an IgE-mediated response to the proteins contained in natural rubber latex.

· Latex can be found in about 40,000 different products.
· Aerosolization is the process by which latex becomes airborne.

· Once sensitization has taken place, exposure to even small amount of latex may stimulate a response.

Latex Exposure Prevention:
Emergency nurses can take the following precautions to reduce to latex:

· Screen patients for allergies at the time of emergency department arrival.

· Ask specifically about prior reactions to latex, rubber items, or any hospital product.

· Patients at particularly high risk are those with a history of multiple genitourinary procedures, spinal surgeries, or spina bifida.
· Patients sensitive to latex often have cross-reactivity to avocados, bananas, tomatoes, chestnuts, kiwi fruit, or papaya.

· In sensitized individuals, prevent exposure to products containing latex such as the following:

1. Gloves, catheters, other tubes, vial stoppers, intravenous tubing medication ports

2. Blood pressure cuffs, tourniquets, adhesive bandages, and some airway products.

Types of Latex Allergies:
Type IV: delayed hypersensitivity reactions (contact dermatitis)

· Rash with itching, erythema, and vesicular lesions may form.
· Typically, no symptoms occur with the first exposure.

· Reactions may be delayed up to 48 hours after contact.

· Reactions usually are not life threatening.

Type I: immediate hypersensitivity (anaphylaxis)

· Reactions can be immediate or up to 2 hours after exposure.

· Signs and symptoms range from mild to sever: sneezing, runny eyes and nose, itching, wheals (hives), vocal changes, dyspnea, chest tightness, nausea, vomiting, diarrhea, abdominal cramping, airway edema, shock, tachycardia, and death.

End of the lecture
Thank you

