
CHAPTER 7

Anti-Inflammatory and Antiasthmatic Agents

OBJECTIVES
UPON COMPLETION OF THIS CHAPTER, THE STUDENT WILL BE ABLE TO
•
Describe the inflammatory process as it relates to airway disease.
•
List the chemical mediators involved in allergic reactions.
•
Discuss the physiology of corticosteroids.
•
Define hypothalamic pituitary adrenal axis, suppression, and steroid dependency.
•
Be able to describe the pharmacotherapy of oral, parenteral, and inhalational corticosteroids.
•
Be able to differentiate the anti-inflammatory and antiasthmatic classes of medications available to treat asthma according to their mechanism of action and clinical use.
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TEACHING STRATEGIES

1.
Group activity: Status Asthmaticus Versus Asthma Maintenance

Using case scenarios, present each group of students with a patient who is admitted to the emergency room with status asthmaticus. Ask each group to develop a protocol for the treatment of this patient in the emergency room. Then have each group develop a drug regimen to control asthma and prevent future attacks for this patient.

2.
Clinical activity: Allergy and Asthma Patient Education

Assign students to an asthma clinic or a physician’s office and have them provide education to patients about their anti-inflammatory and antiasthmatic medications.

3.
Problem-based learning activity: Identifying Inhaler Devices

Have students identify how the anti-inflammatory and antiasthmatic drugs introduced in this chapter are supplied:

•
Diskus

•
MDI

•
DPI

•
Nasal spray

•
Solution

•
Pill form

4.
Lecture activity: Antigen-Antibody Reaction

Discuss the antigen-antibody reaction.

5.
Lecture activity: Side Effects of Corticosteroids

Distribute medical photos of adverse effects of long-term oral and inhaler corticosteroid therapy. Discuss how each is treated.
6.
Group activity: Research

Have students research further the role of allergy shots in asthma treatment.

7.
Lecture activity: Intrinsic vs. Extrinsic Asthma
Discuss the difference between intrinsic and extrinsic asthma. Have students develop a treatment plan for each.
8.
Lecture activity: Demonstration

Show and tell about various corticosteroid MDIs and compare their user friendliness.

9.
Lecture activity: Antihistamines

Have students review antihistamine medication packages and check the contraindications listed on the label.

10.
Lecture activity: Controversies

Have a class discussion about the controversies described in the chapter.

CLASSROOM DISCUSSION QUESTIONS

1.
Discuss allergy testing. The following website includes information and illustrations that may be helpful: http://www.nlm.nih.gov/medlineplus/ency/article/003519.htm.

2.
Discuss the diagnostic tests used to identify adrenal or HPA suppression.

3.
Discuss the term airway remodeling and how it may interfere with asthma treatment.

4.
Discuss a treatment regimen of albuterol, Atrovent, Azmacort, and Intal MDIs. What is the proper sequence for administration of these medications? Why?

WEBSITE ACTIVITIES

1.
Read and discuss the extended concept concerning the immune system.

2.
View the video on allergic reaction and anaphylaxis.

3.
Read and discuss the extended concept concerning immune system mediators, monoclonal antibodies, and cellular adhesion molecules (CAM-1) inhibiting airway inflammatory response.

4.
Read and discuss the extended concept concerning Cushing’s syndrome.

5.
View the video on asthma.

6.
View the video on exercise-induced asthma.

7.
Review the audio glossary and drug pronunciations.

8.
Take the chapter exam.

ANSWERS TO “STOP AND REVIEW” PROBLEMS

Page 138
Contrast early- and late-phase responses; why do you think this is important for drug therapy?
The early (immediate) inflammatory response in asthma results in bronchial contraction as a result of mast cell degranulation and histamine and other mediator release. The late phase occurs 6 to 8 hours later and is more difficult to stop. Early on, you want to use drugs that will act on the early phase before the late phase is enacted. This is the basis for prophylactic medication use.

Page 139
Immunosuppression using high doses of corticosteroids may be beneficial after organ transplantation, but this has implications for precautions you should take when treating transplant patients. Can you think of what precautions you should take and why?
Steroids can cause hypokalemia, edema, hypertension, and hyperglycemia, and they can increase the risk of infection. The dose and duration of use are both important in determining what monitoring is needed. Precautions should be taken to avoid hypothalamic pituitary adrenal axis suppression, if possible. Care should be taken in preventing infecting the immunocompromised patient.

Page 144
Do you start early or wait until later to administer corticosteroids? How do you decide what route to use? If using an inhaled bronchodilator in conjunction with an inhaled steroid, which do you give first and why?
Asthma severity and the frequency of attacks can influence the decision to use corticosteroids. If severe, corticosteroids should be used early to prevent the late phase response and airway remodeling. The inhalation route is the least systemic so has the fewest side effects. If both a bronchodilator and a steroid inhaler are used, the bronchodilator should be used first to open the airways and allow for better penetration of the steroid.

Page 151
For predictable seasonal allergies, when would be the best time to start taking an antihistamine?
Antihistamines prevent the onset of symptoms better than they reverse symptoms that are already present. They should therefore be started a few weeks before allergy season.

ANSWERS TO CHAPTER REVIEW QUESTIONS

1.
b
IgE is involved in hypersensitivity reactions, allergic rhinitis, and allergic asthma.

2.
e
Steroids differ in their potency and mineralcorticoid and glucocorticoid potency.

3.
e
All these routes are available.

4.
Prednisone
used for both acute asthma and chronic asthma


Cromolyn
chronic asthma

Zileuton
               chronic asthma

5.
Beta agonists
block histamine release



Cromolyn
block histamine production


Corticosteroids
block histamine production

6.
The inflammatory response related to an asthmatic attack has an early-phase response and a late-phase response. Bronchodilators reverse the early phase. Mast cell stabilizers work to block the inflammation response and are used prophylactically. Corticosteroids work on several of the different mediator pathways in the early and late phases.

7.
The hypothalamic pituitary adrenal axis is like a built-in computer in the brain. It is programmed to make sure the body has enough chemicals (corticosteroids) at the time of need. It is able to respond to low levels by increasing steroid hormones (chemicals) and high levels by decreasing steroid hormones (chemicals). If too many hormones are taken, the body may get confused about how much to produce and might need to rely on outside sources, such as medication doses of corticosteroids.

8.
Table 7-12 lists factors that influence mediator release from mast cells. These include antigen-antibody IgE reactions, tissue trauma, tissue hypoxia, drugs, dust, and cigarette smoke.

9.
Antihistamines can cause dry mouth, sedation, and dizziness. Different classes of drugs differ in their sedative side effects.

10.
The patient may have a yeast infection secondary to aerosol corticosteroids. Patients need to be educated about rinsing their mouth after inhaler use. Oral candidiasis (thrush) is treated topically with a nystatin “swish and swallow” regimen or with clotrimazole troches (lozenges). Fluconazole and ketoconazole are other options.

11.
The inhaled short-acting bronchodilator is for the early-phase response and quick symptom relief. The corticosteroid and mast cell stabilizer work on the late phase and do not result in immediate, obvious benefit to the patient. These two medications are used together because they work on different mediators of inflammation.

ANSWER TO CASE STUDY

Other drug categories to help her asthma would include mast cell stabilizers, leukotriene inhibitors, long-acting bronchodilators, and possibly inhaled corticosteroids if she progresses past the mild stage of asthma. The mast cell stabilizers and leukotriene inhibitors should be started 1-2 weeks before her peak asthma season (fall).
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