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Chapter 25
Immunologic Emergencies
Unit Summary
After students complete this chapter and the related course work, they will understand the anatomy, physiology, and pathophysiology of hypersensitivity disorders and anaphylactic reactions. Additionally, students will have the knowledge and skills to recognize and manage hypersensitivity disorders and anaphylactic reactions.
National EMS Education Standard Competencies

Medicine

Integrate assessment findings with principles of epidemiology and pathophysiology to formulate a field impression and implement a comprehensive treatment/disposition plan for a patient with a medical complaint.

Immunology

Recognition and management of shock and difficulty breathing related to
• Anaphylactic reactions (p 1275)

Anatomy, physiology, pathophysiology, assessment, and management of hypersensitivity disorders and/or emergencies
• Allergic and anaphylactic reactions (pp 1275-1277)
Anatomy, physiology, epidemiology, pathophysiology, psychosocial impact, presentations, prognosis, and management of common or major immunologic system disorders and/or emergencies
• Hypersensitivity (p 1265)

• Allergic and anaphylactic reactions (pp 1275-1277)

• Anaphylactoid reactions (p 1267)
• Collagen vascular diseases ( pp 1267-1268, 1277-1279)

• Transplant-related problems (pp 1279-1280)

Knowledge Objectives
1.
Describe the purpose of the immune system. (p 1268)
2.
Discuss the process that begins when a foreign substance is detected in the body (primary response). (p 1269)
3.
Explain the role of basophils and mast cells in the immune response process. (p 1269)
4.
Explain the roles of chemical mediators including histamines and leukotrienes, in the immune response process. (pp 1269, 1273-1274)
5.
Describe the process that occurs when the body undergoes a secondary response.                  (p 1270)
6.
Discuss acquired immunity and natural immunity. (p 1270)
7.
Understand and define the terms allergic reaction, anaphylaxis, and anaphylactoid reaction. (pp 1265-1267)
8.
List and compare the signs and symptoms of an allergic reaction with those of anaphylaxis. (pp 1265-1267, 1275)
9.
Describe the assessment process for a patient with an allergic reaction. (pp 1270-1271)
10.
Explain the importance of managing the care of a patient who is having an allergic reaction. (pp 1275-1277)
11.
Review the process for providing emergency medical care to a patient who is experiencing an allergic reaction. (pp 1275-1277)
12.
Explain the factors involved when making a transport decision for a patient having an allergic reaction. (pp 1271, 1273, 1277)
13. Explain the difference between a local and a systemic response to allergens. (p 1265)
14. Explain the rationale, including communication and documentation considerations, when determining whether to administer epinephrine to a patient who is having an allergic reaction. (pp 1272, 1273, 1276, 1277)
15. Explain the various treatment options and pharmacologic interventions used to manage anaphylaxis. (pp 1275-1277)
16. Discuss autoimmune disorders and collagen vascular diseases, including systemic lupus erythematosus and scleroderma. (pp 1267-1268, 1277-1279)
17. Describe the principles of organ transplantation and disorders related to organ transplants. (pp 1279-1280)
18. Understand the importance of patient education in the management of anaphylaxis and allergic reactions. (p 1280)
Skills Objectives

1.
Demonstrate how to remove a stinger from a bee sting and proper patient management following its removal. (p 1275)
2.
Demonstrate how to use an EpiPen to deliver medication. (p 1277)
3.
Demonstrate how to administer epinephrine using an auto-injector. (p 1277)
Readings and Preparation

Review all instructional materials including Chapter 25 of Nancy Caroline’s Emergency Care in the Streets, Seventh Edition, and all related presentation support materials.
Review all instructional materials including Chapter 15 of Nancy Caroline’s Emergency Care in the Streets, Seventh Edition, and all related presentation support materials.
Review all instructional materials including Chapter 16 of Nancy Caroline’s Emergency Care in the Streets, Seventh Edition, and all related presentation support materials
Support Materials

• Lecture PowerPoint presentation

• Case Study PowerPoint presentation
Enhancements

• Direct students to visit the companion website to Nancy Caroline’s Emergency Care in the Streets, Seventh Edition, at http://www.paramedic.emszone.com for online activities.
• Content connections: Discuss the importance of practicing the assessment and management skills that are covered in the chapter on Airway Management and Ventilation and the chapter on  Respiratory Emergencies. Remind students that they should be prepared to use standard airway procedures and positive-pressure ventilation (for those experiencing anaphylaxis) according to the principles identified in the chapter on Principles of Pharmacology.
• Cultural considerations: In the instance of autoimmune disorders, African American women are four times more likely to have lupus than Caucasian women, and Asian women have a higher incidence of lupus than Caucasian women as well. Lupus is most often diagnosed in young women, particularly young African American women of childbearing age, and can be a debilitating and life-threatening problem.
Teaching Tips

This chapter allows the visual and practical demonstration of autoinjectors as well as subcutaneous and intravenious medications.
Unit Activities

Writing activities: Instruct each student to choose an allergy (eg, bee stings, peanuts) and write a brief, one-page report summarizing the physiology, occurrence, and management of the allergy.
Student presentations: Have students present the results of their writing assignment.
Group activities: Divide the class into groups of three or four, and instruct each group to create a brief scenario depicting an anaphylactic emergency and perform the scenario for the others in the class.
Visual thinking: Prepare handouts or slides to project on-screen depicting “mini-scenarios” (such as in the “You are the Medic” sections of the chapter). Include vital signs, SAMPLE history, and assessment findings. Conduct a class discussion regarding what these findings might indicate and what complications may develop.
Pre-Lecture 

You are the Medic
 “You are the Medic” is a progressive case study that encourages critical-thinking skills.
Instructor Directions

Direct students to read the “You are the Medic” scenario found throughout Chapter 25.

•
You may wish to assign students to a partner or a group. Direct them to review the discussion questions at the end of the scenario and prepare a response to each question. Facilitate a class dialogue centered on the discussion questions and the Patient Care Report.

•
You may also use this as an individual activity and ask students to turn in their comments on a separate piece of paper.

Lecture 
I. Introduction

A.
At least 1,500 Americans die of acute allergic reactions every year.

1.
Up to 15% of the US population is at risk for an anaphylactic reaction.
a.
Can be fatal for approximately 1% of those exposed

2.
Paramedics must be prepared to treat acute airway obstruction and cardiovascular collapse in allergy-related emergencies.
3.
Paramedics should be able to distinguish between the body’s usual response to a sting or bite and symptoms of an allergic reaction.

a.
Immune response problems include:
i.
Anaphylaxis
ii.
Anaphylactoid reactions

iii.
Allergic reactions

iv.
Hypersensitivity

v.
Collagen vascular diseases

vi.
Hypersensitivity

vii.
Transplant-related disorders

4.
Allergen:  A substance that produces allergic symptoms

a.
Usually harmless and does not pose a threat to others

b.
Examples: Eggs, milk

5.
Antibody: A protein produced by the body in response to an antigen

a.
This protein (globulin), also known as immunoglobulin (Ig), is found in plasma.
6.
Allergic reaction: An abnormal immune response that occurs when a person previously has been exposed or sensitized to an allergen.

a.
In a local reaction, the allergic response is limited to a specific area.

i.
Example: Swelling around an insect bite

b.
A systemic reaction occurs throughout the body and may affect multiple body systems.

i.
Example:  Swelling and hives all over the body after ingesting an allergen
c.
Hypersensitivity: When a person reacts with exaggerated or inappropriate allergic symptoms from a substance the body perceives to be harmful.

d.
Anaphylaxis:  An extreme systemic allergic reaction involving two or more body systems
i.
Millions of Americans are estimated to be at risk for anaphylaxis.
ii.
No exact cause can be determined in up to two thirds of patients.
(a)
Men have a greater incidence from insect stings.

(b)
Women have a greater incidence from latex, aspirin, and IV muscle relaxants.

iii.
Has been documented in children as young as six months up to adults as old as 89 years

(a)
Children are more likely to have food allergies.
(b)
Adults are more likely to have allergies from insect stings, anesthetics, and radiocontrast media.

iv.
Allergy-related diseases, or atopic diseases, increase the potential for anaphylaxis.

v.
Other major factors include:

(a)
The route of exposure 
(b)
The time between exposures 
vi.
The longer the time, the less likely a severe reaction will occur.

vii.
Classified as a response mediated by IgE antibodies

e.
Anaphylactoid reaction does not involve IgE antibody mediation.

i.
May occur without previous exposure to the allergy agent

ii.
Causes include some contrasts given before radiography, morphine-derivative medications, and aspirin.

iii.
Patient presentation is the same for anaphylaxis and anaphylactoid reactions.

7.
Collagen vascular diseases are autoimmune disorders.
a.
The body perceives its own collagen tissue as a danger and attacks that tissue.

i.
The attack can be chronic or severe enough to cause death.

b.
Collagen vascular diseases include:

i.
Systemic lupus erythematosus (SLE or lupus) 
(a)
Multisystem autoimmune disease

(b)
Occurs more commonly in women than men

(c)
5.1 cases per 100,000 persons are diagnosed each year in the United States.

(d)
African American and Asian women are more likely to have lupus than Caucasian women.

(e)
Most often diagnosed in young women of childbearing age

(f)
Lupus can attack multiple systems, including:

(1)
Dermatologic

(2)
Renal

(3)
Neurologic

(4)
Cardiac

(5)
Pulmonary

(6)
Gastrointestinal

(7)
Hematologic

(g)
The disease may also result in rheumatologic problems.

(h)
The survival rate is currently at 15 years for 80% of patients.

(1)
If diagnosed in their 20s, patients tend to die of infections and disease complications.
(2)
If diagnosed after age 35, patients often die from myocardial infarction or stroke.
ii.
Scleroderma 
(a)
Autoimmune connective tissue disease causing fibrotic changes to the skin, blood vessels, muscles, and internal organs

(b)
Can be either localized or systemic

(1)
One third of the estimated 300,000 cases in the United States are systemic.

(2)
Children are more likely to have localized, while adults tend to have systemic

(c)
Women have a higher incidence than men.

(d)
Patients are at greatest risk of dying from organ damage during the first three years after skin symptoms begin.

(e)
Life-threatening complications involve the lungs, heart, and kidneys.
c.
Treatment must include medication to suppress the immune system to decrease the attack.
8.
Patients with organ transplants also receive immune system suppression medications.
a.
The body sees the transplanted organ as foreign and tries to reject it.

b.
Overall 1-year survival rate for solid organ transplant recipients is 80%.

i.
Solid organs include:

(a)
Heart

(b)
Liver

(c)
Kidney

(d)
Pancreas

(e)
Lungs

c.
EMS providers must be prepared to identify rejection, infection, and medication toxicity signs.

d.
Organ comes without its original connections and message-relaying ability, and therefore, may not behave normally.

e.
Infection is the greatest threat in an organ transplant.
i.
Taking immunosuppressant medications is essential.

(a)
Failure to take just one dose may cause organ rejection.

f.
Drug toxicity is also a danger for the transplant patient.
II.
Anatomy and Physiology

A.
The normal immune response
1.
The immune system protects the human body from foreign substances and organisms.

2.
The body protects itself through two types of systems:
a.
Cellular immunity (cell-mediated immunity): The body produces T cells to attack and destroy invaders.

b.
Humoral immunity: B cell lymphocytes produce antibodies that dissolve in the plasma and lymph to attack foreign organisms.

3.
The cells that produce immunity are found in the: 
a.
Lymph nodes
b.
Spleen
c.
Gastrointestinal tract

4.
The goal is to intercept foreign organisms as they enter the body.

B.
Routes of entry for allergens

1.
Substances enter the body through the skin, respiratory tract, or the gastrointestinal tract.

a.
Invasion through the skin may occur by way of:
i.
Injection: The substance pierces the skin and deposits foreign material.
(a)
Example: Bee and hornet stings

ii.
Absorption: Foreign material is slowly absorbed through the skin.

b.
Inhalation exposure happens when the patient breathes in allergens through the respiratory tract.

i.
The foreign substances advance through the respiratory system to the lungs.

ii.
Examples: Cat hair, dander, peanuts

c.
Allergens can also attack via ingestion into the gastrointestinal tract.

C.
Physiology

1.
The body initiates a series of responses when a foreign substance enters the body.
a.
The primary response begins when macrophages confront and engulf the invading substances.

i.
If the body cannot identify the substance, the immune cells record the features of the outside substances and design specific proteins to match each substance.

(a) 
These proteins (antibodies) are intended to match the foreign substance (antigen) and inactivate it.

ii.
The body develops sensitivity, or the ability to recognize the foreign substance when it is encountered again.

iii.
The body records details to assist in substance identification and distributes them to the rest of the body by placing the antibodies on:

(a)
Basophils: Found in specific sites within tissues

(b)
Mast cells: Found in the connective tissues, bronchi, gastrointestinal mucosa, and other border areas 

b.
The basophils and mast cells produce chemical mediators that contain granules filled with powerful substances to fight the antigens. 
i.
The granules remain inactive until the body is invaded by a previously identified foreign substance.

ii.
If an antigen enters the body and combines with one of the antibodies, the granules are detonated.

(a)
The chemical mediators are released into surrounding tissue and the bloodstream.

c.
The chemical mediators begin and maintain the immune response.

i.
They summon more white blood cells to the area.

ii.
They increase blood flow by dilating the blood vessels and increasing capillary permeability in the area.

(a)
While useful in a limited area, it can be extremely dangerous when spread throughout the body.

(b)
Systemic effects of the chemical mediators cause the signs and symptoms of allergic and anaphylactic reactions.

2.
Health care providers exploit the body’s ability to protect itself.
a.
Administering vaccines to produce immunity allows the body to develop antibodies in a controlled way.

i.
Example: Hepatitis B vaccine sends a small amount of the Hepatitis B virus into the body, allowing the body to identify the virus and produce antibodies to it.
(a)
If an immunized person is later exposed to HBV, the immune cells identify the virus.

(b)
The body begins aggressive production of “antihepatitis” antibodies to kill the HBV and clean up traces.

(c)
This is called the secondary response.

b.
Acquired immunity: The vaccine allows the body to produce antibodies without the patient becoming ill.

c.
Natural immunity: The body experiences a full immune response to the antigen
d.
Herd immunity occurs when a group of people are immunized against a substance
i.
Protects the entire group by decreasing the number of people who might contract the disease

ii.
Examples: Polio; measles, mumps, and rubella; pertussis
III.
Patient Assessment

A.
Scene size-up
1.
Assess the scene for safety issues.

2.
Determine the nature of the illness by checking for potential exposure venues.

a.
Example: A bee sting in a garden

b.
Example: Shellfish exposure in a seafood restaurant

B.
Primary assessment

1.
Allergic symptoms are as varied as the allergens themselves.

2.
Assessment should include evaluations of:

a.
Level of consciousness

b.
The respiratory system

c.
The circulatory system

d.
Mental status

e.
The skin

3.
Allergic reactions can be local or systemic.

4.
Allergic reactions are categorized as:
a.
Mild reactions, affecting a local body area

i.
Examples: Itchy water eyes, a rash, or slight congestion

b.
Moderate reactions, beginning with mild signs and symptoms and spreading to other parts of the body.

i.
Example: Initial itchy water eyes, followed by trouble breathing and tightness in the chest

c.
Severe reactions (anaphylactic reactions), resulting in possible life-threatening emergencies

i.
These reactions are systemic.

ii.
Example: Congestion that progresses to respiratory distress and hypotension

iii.
Onset may be sudden.

5.
Form a general impression.
a.
Observe the patient for indications of the problem’s severity.

i.
Is the patient’s condition stable?

ii.
If the patient cannot speak, assess the airway before assuming a neurologic problem.

iii.
Level of conscious indicates the severity of the reaction, as well as the patient’s oxygen and circulatory status.

(a)
Common signs of hypoxia include restlessness, confusion, anxiety, and combativeness.

(b)
Immediate airway evaluation and management is needed if there is any change in mental status of an anaphylactic patient.

6.
Breathing and airway

a.
A noisy upper airway may be an early sign of impending airway occlusion due to swelling.

i.
Check for stridor and hoarseness.

ii.
The patient may report tightness or a “lump” in the throat.

iii.
Observe for:

(a)
Tachypnea

(b)
Labored breathing

(c)
Accessory muscle use

(d)
Abnormal retractions

(e)
Prolonged expiration

b.
Lung sounds are a predictor of severity.

i.
Initially the patient will present with wheezing.

ii.
As hypoventilation begins, there will be diminished lung sounds or silence—an ominous finding.

7.
Circulation

a.
Evaluate the skin for histamine release symptoms commonly associated with an anaphylactic reaction:

i.
Erythema

ii.
Rashes

iii.
Edema

iv.
Moisture

v.
Pruritus

vi.
Urticaria

b.
The patient may also show pallor and cyanosis.

8.
Transport decision

a.
When completing the primary assessment, begin making transport decisions such as:

i.
Remaining on the scene

ii.
Loading the patient and initiating treatment in the vehicle

iii.
Beginning immediate transport

iv.
Calling for air transport

b.
Also determine which facility the patient should be transported to.

C.
History taking
1.
Patient history should include:
a.
Investigation of the chief complaint

b.
SAMPLE

c.
OPQRST

2.
The history should be directed at the current complaint.

a.
If a life threat exists, some steps can be collected later.

b.
Does the patient have allergies, or have they ever had an allergic or anaphylactic reaction?

c.
How does this incident compare in severity and rapidity?

d.
Have they been exposed to the antigen before?
i.
A severe reaction can occur at the second exposure to an antigen.

e.
Ask about medications.

3.
In severe reactions, intervention takes precedence over identifying the antigen.

a.
Ask when the symptoms began.

b.
Ask about feelings of dyspnea to determine any airway concerns.

c.
Determine if any treatment has been administered by the patient or first responders, such as:

i.
EpiPen

ii.
Diphenhydramine (Benedryl)

iii.
An inhaler with a beta-agonist

iv.
Aerosolized epinephrine

d.
Some EpiPens have two doses—do not discard the second dose.

D.
Secondary assessment

1.
Physical examinations
a.
Anaphylaxis presents with respiratory symptoms and hypotension.

i.
Gastrointestinal symptoms (abnormal cramping, nausea, vomiting, diarrhea) may be present.

ii.
If symptoms are life threatening, perform en route to the hospital.

b.
May direct treatment and should include a systematic head-to-toe or focused assessment.
c.
Evaluate the respiratory system.

i.
Thoroughly assess breathing and note any:

(a)
Increased work of breathing

(b)
Use of accessory muscles

(c)
Head bobbing

(d)
Tripod positioning

(e)
Nostril flaring

(f)
Grunting

ii.
Auscultate the trachea and chest.

iii.
Wheezing may be present.
(a)
Excessive fluid and mucus are secreted into the bronchial passages.

(b)
Muscles around the passages tighten because of the release of histamines and leukotrienes induced by the allergen.

(c)
Breathing becomes more difficult, and the patient may stop breathing.

iv.
Prolonged respiratory difficulty may cause:

(a)
Tachycardia

(b)
Shock

(c)
Respiratory failure

(d) 
Death

v.
Stridor occurs when upper airway swelling closes off the airway, eventually leading to total obstruction.

d.
Assess the circulatory system.
i.
Hypoperfusion or respiratory distress indicates the allergic reaction may be severe enough to cause death.

ii.
Assess the skin for:

(a)
Swelling

(b)
Rash

(c)
Hives

(d)
Signs of the reaction source (bite, sting, contact marks)

iii.
A systemic reaction may present as:

(a)
A rapidly spreading rash 

(b)
Red, hot skin 

(c)
An altered mental status 

2.
Vital signs
a.
Assess baseline vital signs, including:

i.
Pulse

ii.
Respirations

iii.
Blood pressure

iv.
Skin

v.
Pupils

vi.
Oxygen saturation

b.
Airway obstruction is indicated by rapid, labored breathing.

c.
Respiratory distress or systemic shock are indicated by rapid respiratory and pulse rates.

d.
Monitoring devices
i.
Use tools such as a cardiac monitor for dysrhythmias associated with anaphylaxis.

ii.
Consider using a 12-lead ECG to monitor for cardiac ischemia.

iii.
Monitor for elevated end-tidal carbon dioxide levels.

iv.
Monitor for a “shark fin” waveform on the ETco2 monitor, which may be due to bronchoconstriction.

v.
A pulse oximetry may show low oxygen saturation.

(a)
Decreased circulation and exposure to carbon monoxide can alter pulse oximetry readings.
E.
Reassessment

1.
Should be done en route to the emergency department

a.
Monitor carefully for rapid and fatal deterioration.

b.
Focus on signs of airway compromise, including:

i.
Increasing work of breathing

ii.
Stridor

iii.
Wheezing

c.
Monitor the patient’s anxiety, as this may be an indicator of a progressing reaction.

d.
Monitor the skin for:

i.
Signs of shock (pallor and diaphoresis)

ii.
Flushing 
e.
Conduct serial vital signs, with any increase in respiratory or pulse rate or decrease in blood pressure noted.

f.
Reassess the chief complaint.

2.
Interventions

a.
First, identify the amount of distress the patient is feeling.
i.
Severe reactions will require epinephrine and ventilatory support.

ii.
Milder reactions may require supportive care.

iii.
The patient should be transported to a medical facility for further evaluation.

b.
Recheck the interventions.

i.
What was the effect?

ii.
Is the patient’s condition improving?

iii.
Is a second dose needed?

(a)
A second dose of epinephrine may be needed if the patient has: 
(1)
Decreasing mental status
(2)
Increased difficulty breathing
(3)
Decreased blood pressure 

iv.
Identify and treat any changes in condition.

c.
In anaphylaxis cases, check interventions.
i.
If the reaction is mild, the patient may be placed in the semi-Fowler position.

d.
Call in the patient report to the receiving facility during transport to give staff time to prepare by giving them:

i.
The patient’s status

ii.
Interventions completed

iii.
The patient’s responses
iv.
Estimated time of arrival

e.
Documentation should include: 
i.
Signs and symptoms
ii.
Why you chose to provide the care you did
IV.
Pathophysiology, Assessment, and Management of Specific Emergencies

A.
Anaphylactic reactions

1.
Pathophysiology

a.
The immune system becomes hypersensitive to one or more substances that should not be defined as harmful.

i.
Immune cells of the allergic person are more sensitive than those of a person without allergies.
b.
When an invading substance enters the body, mast cells release chemical mediators.

i.
Histamine causes the local blood vessels to dilate and capillaries to leak.

ii.
Leukotrienes cause additional dilation and leaking.

iii.
White blood cells help engulf and destroy the antigen.

iv.
Platelets begin to collect and clump together.

c.
In anaphylaxis, the effect of the chemical mediators involves more than one body system.
i.
An initial effect may be followed by secondary effects a few hours later.

d.
Histamine release causes: 
i.
Immediate vasodilation, often presenting as erythematous skin and hypotension

ii.
Vascular permeability, resulting in edema, fluid secretion, and fluid loss

(a)
Edema can present as urticaria, airway constriction, and increased fluids in the airway.

iii.
Smooth muscle contraction in the respiratory and gastrointestinal systems, resulting in laryngospasm, bronchospasm, and abdominal cramping

iv.
Decrease in the inotropic effects of the heart

(a)
When coupled with vasodilation, this may lead to profound hypotension.

(b)
Dysrhythmias due to hypoperfusion and hypoxia are common.

e.
Later responses from leukotrienes compound the effects of histamine, and may cause:
i.
Respiratory system to become more dire
ii. 
Coronary vasoconstriction, contributing to a worsening cardiac condition and myocardial irritability

iii.
Increased vascular permeability, causing further hypoperfusion

f.
Other chemical mediators continue to worsen the signs and symptoms, and the patient may not survive without immediate intervention.

2.
Clinical symptoms of anaphylaxis

a.
Skin symptoms are often the first indications of anaphylaxis and may include:
i.
Initial warm and flushed feeling
ii.
Pruritus (itching), indicating vasodilation and capillary leaking

(a)
The area around the eyes is especially susceptible.

iii.
Swelling of the face and tongue (angioedema), contributing to airway compromise

iv.
Edema of the hands and feet 

v.
Urticaria (hives) from histamine release 

b.
Respiratory symptoms are the most common complaints 

i.
May include:

(a)
Shortness of breath or dyspnea

(b)
Tightness in the throat and chest
(c)
Stridor and hoarseness 

ii.
May involve upper airway and lower airway

iii.
Symptoms may progress slowly or very rapidly

c.
Cardiovascular symptoms are serious complications.

i.
Histamine and leukotrienes decrease contractility of the heart.

(a)
The resulting decrease in cardiac output is complicated by vasodilation and increased capillary permeability.

(b)
Perfusion decreases, leading to ischemia and potential cardiac dysrhythmias.

(c)
Fluid leaks from the capillaries.
(1)
As much as 50% of vascular volume can be lost within 10 minutes of exposure.

ii.
The blood vessels dilate, making the vascular volume totally inadequate and causing hypotension.

(a)
In response, the heart rate increases, causing:
(1)
Tachycardia
(2)
Flushed skin
(3)
Hypotension 

d.
Gastrointestinal symptoms may include:
i.
Abdominal cramping

ii.
Nausea

iii.
Bloating

iv.
Vomiting

v.
Abdominal distention

vi.
Profuse, watery diarrhea

e.
Central nervous system symptoms may include:

i.
Headache

ii.
Dizziness

iii.
Confusion

iv.
Anxiety

v.
A sense of “impending doom”

(a)
Requires rapid assessment and treatment

f.
A patient with anaphylaxis experiences three types of shock:

i.
Cardiogenic shock due to decreased cardiac output

ii.
Hypovolemic shock due to leaking fluids
iii.
Neurogenic shock due to inability of blood vessels to constrict
3.
Assessment

a.
It may be necessary to simultaneously: 
i.
Assess the patient.
ii.
Identify the problem. 
iii.
Intervene. 

4.
Management

a.
For patients with signs of an allergic reaction but no respiratory distress or dyspnea:

i.
Diphenhydramine (Benedryl) is the drug of choice.
ii.
Continue to monitor for changes.

b.
For patients with signs of an allergic reaction and dyspnea:
i.
Deliver:
(a)
Oxygen

(b)
Epinephrine

(c)
Antihistamines (usually diphenhydramine)

ii.
Monitor for anaphylaxis.

c.
Remove the offending agent, and whenever possible, remove the patient from the situation involving the antigen.
i.
Scrape stingers off rather than squeezing or pinching, which may inject more venom.

d.
Maintain the airway, and be prepared to intubate.
i.
If the airway is swollen shut, a cricothyrotomy may be necessary.

ii.
Assess for stridor and hoarseness to indicate airway compromise severity.

iii.
If the patient is awake, let them assume a position that allows them to breathe easier.

iv.
Use oxygen devices for supplemental oxygen administration.

v.
Consider early transport.

vi.
Early administration of epinephrine should be a priority.
e.
Administer epinephrine.
i.
Use the IV, IO, IM, or SQ route as soon as possible if airway or respiratory compromise and/or hypotension is present.
ii.
Immediately stops the process of mast cell degranulation in anaphylactic reactions

iii.
Reverses the effects of the chemical mediators 

(a)
Its alpha-adrenergic properties cause blood vessels to constrict.

(b)
Its beta-1 adrenergic effects increase cardiac contractility.

(c)
The beta-2 adrenergic effects relieves bronchospasm.

iv.
An EpiPen may have been used—obtain a medication history.

f.
Maintain circulation.

i.
Insert at least one large-bore IV catheter to administer an isotonic solution at a wide-open rate.

ii.
Ideally, place two IV lines en route to the emergency department.

(a)
Initially, 1 to 2 L should be administered
(1)
If there is no response up to 4 L may be needed.

(2)
If there is still no response, consider adding a vasopressor.

g.
Initiate pharmacologic therapy.

i.
Administer:

(a)
High-flow oxygen

(b)
Epinephrine

(c)
Antihistamines

(d)
Anti-inflammatory and immunosuppressant agents

(e)
Vasopressor

ii.
Be prepared to assist ventilation.

iii.
Monitor patient closely for adverse effects to epinephrine.

iv.
Use a cardiac monitor to check for heart dysrhythmias.

v.
Reassess vital signs at least every 5 minutes.

h.
Allergic reaction not accompanied by hypotension or airway compromise can be treated with epinephrine 1:1,000 via the SQ route.

i.
Adults: 0.3 to 0.5 mg 

ii.
Children: 0.001 mg/kg.

i.
The adult EpiPen delivers 0.3 mg of a 1:1,000 solution intramuscularly. 
i.
The EpiPen Jr contains 0.15 mg of a 1:2,000 solution and is used for children weighing less than 33 lb (15kg).

j.
If a patient is showing signs of hypotension or airway and respiratory system involvement, epinephrine should be administered intravenously as quickly as possible.

i.
For mild allergic reactions and asthma, administer 0.3 to 0.5 mg (0.3 to 0.5 mL 1:1,000).

ii.
For anaphylaxis, administer 1 mg (10 mL of 1:10,000) IV, IO over 5 minutes.

k.
Antihistamine administration should only be considered after epinephrine has been administered.
i.
Block the histamine 1(H1) and 2 (H2) receptor sites.

ii.
Diphenhydramine (Benadryl) is commonly used.

(a)
Blocks histamine effects at the H1 receptor site

(b)
A typical dose is 25 to 50 mg administered slowly through IM or IV. 

iii.
H2 blockers may be indicated but are more commonly used in the hospital setting.

l.
Corticosteroids are not immediately effective but help prevent late-phase anaphylactic reactions.

i.
Common corticosteroids include:

(a)
Methylprednisolone (Solu-Medrol)

(b)
Hydrocortisone (Solu-Cortef)

(c)
Dexamethasone (Decadron)

m.
Glucagon may be indicated if the patient does not respond to epinephrine or is taking a beta blocker.

i.
The usual dose is 1 to 2 mg IM or IV every 5 minutes.

ii.
Increases cardiac contractility 
iii.
Useful for patients with hypoglycemia in whom IV access cannot be obtained
n.
Vasopressors should be considered if the patient does not respond to fluid administration.

o.
If bronchospasm is present, inhaled beta-adrenergic agents (albuterol) may be included.

p.
Psychological support is crucial.
i.
Be professional and reassuring while focusing on early intervention and transport.

q.
Consider early transport if the patient needs resources you cannot give.

i.
Even if the reaction is stopped and the patient begins to recover, they should be observed in a medical facility. 
(a)
As many as 20% will have symptom recurrence within the next 8 hours.

B.
Collagen vascular disease

1.
Pathophysiology

a.
Systemic lupus erythematosus (SLE or lupus) 
i.
Suspect in women of childbearing age with fever, rash, and joint pain

ii.
Multisystem autoimmune disease that affects the entire body

iii.
Care should be directed at monitoring for life threats.

iv.
Patients may be on immunosuppressive medications.
(a)
Slight changes should alert you to treat aggressively if needed.

b.
Scleroderma 
i.
Presents with tightening, thickening, and scarring of the skin
ii.
May include symptoms of Raynaud’s phenomenon (pain, blanching, cyanosis or redness of fingers or toes from stress or cold exposure)

iii.
Stiffness of lungs and blood vessels result in pulmonary fibrosis and pulmonary hypertension.

iv.
Renal damage may result in hypertension and renal crisis.

v.
Damage to the heart muscle is a major complication.

(a)
Assess for dysrhythmias, palpitations, and congestive heart failure.

2.
Assessment

a.
Rule out life threats.

b.
Avoid attributing complaints to chronic conditions.

3.
Management

a.
Treat any life threats.
b.
Monitor for signs of infection.

c.
Determine the patient care according to the affected body system.
C.
Organ transplant disorders

1.
Pathophysiology

a.
The body sees the transplanted organ as an invader, and the immune system will try to reject it.

i.
Patients are given antirejection medications.

(a)
These medications put the patient at greater risk for an infection because they cause the immune system to not recognize other threats.

b.
It is important to address priorities in caring for specific transplanted organs.

c.
Heart transplant

i.
There are approximately 2,000 performed each year in the United States.

ii.
The recipient’s heart is usually removed, but in some cases is left in place.

(a)
An ECG may show tachycardia at the rate of 100 to 110 beats/min because of denervation of the vagus nerve.

(b)
Two P waves are common—one from the native heart and one from the donor heart.

(c)
The denervated heart cannot generate angina-like pain, so chest pain is uncommon.

(1)
A patient with ischemia tends to show signs of congestive heart failure or dysrhythmias.

iii.
Atropine is not indicated because the implanted heart does not have vagus nerve innervations and will not respond to atropine’s vaglytic action.

iv.
Sympathomimetic drugs tend to work well.

v.
Antihypertensive medications tend to work for hypertension.

vi.
Norepinephrine and isoproterenol may have a slightly increased response.
vii.
Up to 85% of acute rejections happen in the first 3 months.

(a)
Signs and symptoms are subtle and may require a biopsy to confirm.

(b)
When looking for indications of infection, assess for:

(1)
Fever

(2)
Shortness of breath

(3)
Hypotension pressure

(4)
Poorly controlled hypertension

(5)
A new dysrhythmia

d.
Liver transplant

i.
Second most common solid organ transplants

ii.
The loss of function in a liver rejection causes rapid deterioration and possible death.

iii.
Watch for infection, especially opportunistic infection.

e.
Kidney transplant

i.
These are the most common type of transplant in the United States.
ii.
Infection is the major concern.

iii.
Kidney recipients tend to develop hepatitis C and later liver disease.

iv.
Rejection presents as:

(a)
Fever

(b)
Tenderness and swelling over the implanted kidney
f.
Lung transplant

i.
Performed alone or in conjunction with heart transplants.
ii.
Usually performed unilaterally, so a common finding is unequal breath sounds.

iii.
Signs of rejection include:

(a)
Cough

(b)
Dyspnea

(c)
Fever

(d)
Rales

(e)
Rhonchi

(f)
Decrease in oxygenation

iv.
Infection presents with the same signs of rejection and requires immediate intervention.

g.
Pancreas transplant

i.
More complications and a lower survival rate at 1 year than other single-organ transplants
ii.
Most are done on diabetics and are often performed with kidney transplants.

iii.
A route to drain the exocrine component must be placed.

(a)
Usually drained into the bladder, leading to urinary tract signs and symptoms such as infection and hematuria.

iv.
The bicarbonate produced by the pancreas is drained into the bladder, often causing chronic nonanion gap acidosis.

v.
Infection and rejection are common problems.

2.
Assessment

a.
Be aware of subtle signs and symptoms for infection and rejection.
b.
Signs and symptoms vary according to the transplanted organ.

c.
Patients who are rejecting a transplant usually feel ill and have general discomfort.

d.
Consider calling the transplant center for any questions regarding assessment or other findings.

3.
Management

a.
Priorities for care of transplant patients include:

i.
Organ transplanted

ii.
Medications

iii.
Recognition of infection or rejection

iv.
Transport to the most appropriate facility

b.
Care depends on the organ transplanted.

c.
Understand how medications will interact with medications the patient is already taking and how they will be metabolized.

d.
Monitor for signs and symptoms of infection or organ rejection.

e.
Missing even one dose of immunosuppressive medications is an emergency.

f.
Consider transport to the transplant facility when possible, or consulting the facility when not possible.
V.
Patient Education

A.
Anaphylaxis
1.
Include the following when educating patients:

a.
Avoid the antigen.

i.
Review information on the antigen.
ii.
Discuss drugs that may produce a cross-reaction.

iii.
Food allergies can be difficult to avoid.

(a)
Patients should be educated to avoid the allergen, read labels, and ask how food is prepared.
iv.
Remind patients to notify care providers of any latex allergies to avoid any exposures.

b.
Notify all health personnel of the allergy.

c.
Wear identification tags or bracelets.
d.
Carry an anaphylaxis kit.

e.
Report symptoms early.

B.
Collagen vascular diseases and organ transplants

1.
Include the following when educating patients:

a.
Encourage self-monitoring for signs of infection or rejection.

b.
Consult a physician before taking a new medication.

c.
Comply with the immunosuppressive regimen.

i.
Contact the physician if they miss even one dose, as this is considered an emergency.

d.
Know who to contact.

VI.
Summary

A.
An antigen is a substance the body recognizes as foreign, which causes the body to produce antibodies to destroy it.

B.
The immune system is responsible for the antigen–antibody response.

C.
An allergic response occurs when the body produces the antigen–antibody response when exposed to a usually harmless substance.  The response is usually limited to one body system or local area.
D.
Anaphylaxis is an extreme form of system allergic response involving two or more body systems.
E.
A person must be sensitized to an antigen before an allergic or anaphylactic reaction can occur.
F.
An anaphylactoid reaction may occur with previous exposure of the allergen.
G.
Exposure to an antigen can come from injection, absorption, inhalation, and ingestion.
H.
Mast cells release chemical mediators to stimulate the allergic reaction.
I.
Chemical mediators produce signs and symptoms on the skin, cardiovascular, respiratory, neurologic, and gastrointestinal systems.
J.
Skin effects include erythema, urticaria, and pruritus. Cyanosis and pallor may be present.
K.
Cardiovascular effects include vasodilation, hypotension, decreased cardiac output, cardiac ischemia, and dysrhythmias.
L.
Respiratory effects include upper airway edema and stridor, hoarseness, bronchoconstriction, increased bronchial secretions, wheezes, and hypoxia.
M.
Neurologic systems include altered level of consciousness, anxiety, restlessness, combativeness, and unconsciousness.
N.
Gastrointestinal symptoms include nausea, vomiting, diarrhea, and cramping.

O.
The assessment should include evaluating the scene, patient history, level of consciousness, upper airway, lower airway, skin, and vital signs.

P.
To treat anaphylaxis, remove the offending agent; maintain the airway; administer medications such as epinephrine, antihistamines, corticosteroids, inhaled beta-adrenergic agents, and vasopressors; resuscitate with IV fluids; and initiate rapid transport.

Q.
Epinephrine is the first-line drug therapy for anaphylaxis.
R.
Patient education is essential to prevent reexposure, understand symptoms, and understand the need to use an anaphylaxis kit.
S.
Collagen vascular and other autoimmune diseases may require treatment involving the administration of medications to suppress the immune system and decrease the attack.
T.
Organ transplant disorders can cause a multitude of problems in patients, so it is important to know the treatment priorities for these patients.
Post-Lecture 
This section contains various student-centered end-of-chapter activities designed as enhancements to the instructor’s presentation. As time permits, these activities may be presented in class. They are also designed to be used as homework activities.

Assessment in Action

This activity is designed to assist the student in gaining a further understanding of issues surrounding the provision of prehospital care. The activity incorporates both critical thinking and application of paramedic knowledge.

Instructor Directions

1.
Direct students to read the “Assessment in Action” scenario located in the Prep Kit at the end of Chapter 25.

2.
Direct students to read and individually answer the quiz questions at the end of the scenario. Allow approximately 10 minutes for this part of the activity. Facilitate a class review and dialogue of the answers, allowing students to correct responses as may be needed. Use the quiz question answers noted below to assist in building this review. Allow approximately 10 minutes for this part of the activity.

3.
You may wish to ask students to complete the activity on their own and turn in their answers on a separate piece of paper.

Answers to Assessment in Action Questions

1.
Answer: C.
autoimmune

Rationale: In patients with an autoimmune disease, the immune system cannot tell the difference between what it should attack and what it should leave alone. SLE is a multisystem autoimmune disease that causes systemic inflammation.
2.
Answer: B.
patient’s fingertips change color when cold

Rationale: Patients with Raynaud’s phenomenon have intermittent changes in color in the fingers, ranging from pallor to cyanosis to red as the circulation changes. This condition is associated with SLE and scleroderma. The change in color comes from changes in the vasculature due to inflammation
3.
Answer: D.
gastrointestinal

Rationale: Gastrointestinal involvement within SLE includes oral ulcers, “crampy” abdominal pain, pseudo-obstruction, pancreatitis, and vasculitis that may result in perforation, gangrene, and peritonitis.  
4.
Answer: A.
thrombocytopenia

Rationale: Anemia, a decreased WBC count, and thrombocytopenia are all common hematologic findings of SLE. A decrease in platelets will cause a patient to bleed freely because the primary clotting mechanism is lacking.  
5.
Answer: B.
assess and treat immediate life threats

Rationale: As with all patients, it is the paramedic’s responsibility to assess and treat immediate life-threatening conditions. In SLE, multiple systems are under attack. These systems include dermatologic, renal, neurologic, cardiac, pulmonary, gastrointestinal, and hematologic as well as rheumatologic problems. Patients with lupus tend to die of infections and complications of lupus if diagnosed in their 20s, and of a myocardial infarction or stroke if diagnosed after age 35.
6.
Answer: B.
collagen vascular disease

Rationale: Collagen vascular diseases, such as SLE and scleroderma, are considered autoimmune diseases. This means the body sees its own tissues or cells, and in this case collagen tissue, as the invader and begins to attack itself. The attack can be chronic, causing long-term inflammation, or severe enough to result in death.
Additional Questions
7.
Rationale: Patients with autoimmune diseases are experiencing a constant battle within their bodies. The goal of immunosuppressant medications is to limit the function of the immune system. This should lessen the destruction to body systems. The difficulty with these medications is that the patient is now at greater risk for infection because the same medication also will allow foreign substances to remain unchecked.

8.
Rationale: The immune system sees the replacement organ as an invader and even though the new organ is essential for survival, the immune system will work to eliminate the organ or “reject” it. To prevent the rejection, patients are prescribed medications that prevent the immune system from destroying the new organ

Assignments 
A.
Review all materials from this lesson and be prepared for a lesson quiz to be administered (date to be determined by instructor).

B.
Read Chapter 26, Infectious Diseases, for the next class session.

Unit Assessment Keyed for Instructors  
1.
What are the two types of immunity systems that work to protect the body?

Answer: The body protects itself via two types of systems: cellular immunity and humoral (that is, related to the body’s fluids) immunity. In cellular immunity , also called cell-mediated immunity, the body produces special white blood cells called T cells that attack and destroy invaders. In humoral immunity, B cell lymphocytes produce antibodies that dissolve in the plasma and lymph to wage war on invading organisms. The cells producing immunity are located throughout the body in the lymph nodes, spleen, and gastrointestinal tract. Their goal is to intercept foreign forces as they enter the body, thereby limiting the spread and damage of invaders.

(p 1268)
2.
What is the leading cause of death and disability in children and early adults?

Answer: Substances can invade the body through the skin, the respiratory tract, or the gastrointestinal tract. Invasion through the skin may come in the form of injection or absorption. In injection, the invading substance pierces the skin and deposits foreign material into the skin. Bees and hornets are often the cause of this type of invasion. Absorption occurs when foreign material is deposited on the skin and slowly absorbed through the skin. Invasion by allergens does not stop at the skin; they may also enter the respiratory tract as the patient quietly breathes. This is referred to as an inhalation exposure. The foreign substance advances through the respiratory system and launches its attack from the lungs. Cat hair and dander, peanuts, and many plants are involved in this type of exposure. The final way allergens attack the body is through the gastrointestinal tract via ingestion. Foods such as strawberry shortcake, a mushroom and cheese omelet, or a peanut butter pie, can cause an allergic reaction.

(pp 1268-1269)
3.
What role do macrophages play in primary foreign substance response?

Answer: Once a foreign substance invades the body, the body goes on alert and initiates a series of responses. The first encounter with the foreign substance begins the primary response. Cells (macrophages) immediately confront and engulf the invaders to determine if they are allowed in the body. If the body is unable to identify the substance, it uses immune cells to record the salient features of the outside substance. These cells record one or two of the proteins on the surface of the invading substance and then design specific proteins to match each substance. These proteins—called antibodies—are intended to match up with the invader—the antigen—and inactivate it.


(p 1269)
4.
Which cells produce chemical mediators?

Answer: The basophils and mast cells produce the body’s “chemical weapons”—that is, chemical mediators. These cells contain granules filled with a host of powerful substances that are ready to be released to fight invading forces of antigens. As long as the body is not invaded by one of the previously identified foreign substances, the granules are kept encapsulated in their protective walls and remain inactive. If an antigen invades the body and combines with one of the antibodies, however, the granules are ejected from the mast cells and detonated. The chemical mediators are then released into the surrounding tissue and the bloodstream.

(p 1269)
5.
What patient history questions should you consider in the assessment of an allergic reaction patient?

Answer: The patient history should include investigation of the chief complaint, SAMPLE, and OPQRST. The history should be specifically directed at this incident. Some steps may be skipped or collected later if a life threat exists. Does the patient have any allergies? Has the patient ever had an allergic or anaphylactic reaction? If so, how severe was the incident and how rapidly did it progress? Comparing it to this incident by asking how severe this incident is and how rapidly it is progressing is a useful tool as well. You may want to interview the patient to determine whether he or she had a previous exposure to the antigen; for example, if the patient just ate peanuts, asking about previous ingestions may be useful. A severe reaction may occur at the second exposure to an antigen, so the patient might not know about the allergy. Asking about medications, in particular new medications, may help identify the antigen. 


(p 1272)
6.
Why does wheezing occur in allergic reaction patients?

Answer: Wheezing may be present during an allergic reaction. It occurs because excessive fluid and mucus are secreted into the bronchial passages, and muscles around these passages tighten in response to the release of histamines and leukotrienes induced by the allergen. Exhalation, normally the passive, relaxed phase of breathing, becomes increasingly difficult as the patient tries to cough up the secretions or move air past the constricted airways. The combination of fluid in the air passages and the constricted bronchi produce the wheezing sound.


(p 1272)
7.
How does the body react to histamine?

Answer: Histamine release causes immediate vasodilation, which often presents as erythematous skin and hypotension. It also increases vascular permeability, which results in edema, fluid secretion, and fluid loss. The edema can present as urticaria, airway constriction, and increased fluids in the airway. Histamine likewise causes smooth muscle contraction, especially in the respiratory system and gastrointestinal system. This results in laryngospasm or bronchospasm and abdominal cramping. Finally, histamine decreases the inotropic effects of the heart. When this effect is coupled with vasodilation, the person may experience profound hypotension. Dysrhythmias due to hypoperfusion and hypoxia are also common.


(pp 1269, 1273-1274)
8.
What dosage of epinephrine is delivered through the adult EpiPen and EpiPen Jr?

Answer: The adult EpiPen delivers 0.3 mg of a 1:1,000 solution of epinephrine intramuscularly. The EpiPen Jr, which contains 0.15 mg of a 1:2,000 solution, is used for children who weigh less than 33 lb (15 kg).


(p 1277)
9.
What is lupus?

Answer: Lupus is a multisystem autoimmune disease that affects the entire body. The priority of care should be directed at monitoring for life threats should the patient present with any change in his or her normal presentation. Because these patients may be on medications to suppress their immune system, slight changes such as fever, cough, or an increase in pain should alert you to be prepared to treat these patients aggressively as their conditions warrant.


(p 1279)
10.
What are the priorities of care for a transplant patient?

Answer: The priorities of care for transplant patients are focused on the organ transplanted, the medications, recognition of infection or rejection, and transport to the most appropriate facility. Care for patients with transplants varies depending on the organ that is transplanted. It is therefore essential that you familiarize yourself with the priorities of patient care with each type of transplant. Before you administer medication, make sure you know how the medication will interact with the medications the patient is taking and how the medication will be metabolized to ensure that toxicity will not develop. Because patients who have undergone transplants may be immunosuppressed, you should monitor for signs and symptoms of infection or organ rejection. Remember, missing even one dose of their immunosuppressive medications is an emergency. Finally, consider transporting the patient to a transplant facility when possible, or consulting the facility about care when transport to the facility is not possible.


(p 1280)
Unit Assessment 

1. What are the two types of immunity systems that work to protect the body?
2. What is the leading cause of death and disability in children and early adults?
3. What role do macrophages play in primary foreign substance response?
4.
Which cells produce chemical mediators?
5.
What patient history questions should you consider in the assessment of an allergic reaction patient?
6.
Why does wheezing occur in allergic reaction patients?
7.
How does the body react to histamine?
8.
What dosage of epinephrine is delivered through the adult EpiPen and EpiPen Jr?
9.
What is lupus?
10.
What are the priorities of care for a transplant patient?
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