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Chronic Illnesses

ASTHMA

A.
Asthma Overview
Asthma Facts:

Asthma is the most common chronic respiratory disease in children, causing inflammation and narrowing of the airways.  Asthma symptoms include wheezing, chest tightness, shortness of breath, and coughing. There is no cure for asthma, but it can be managed so that people have fewer asthma symptoms.
Asthma affects people of all ages, but it most often starts in childhood. In the United States, more than 22 million people are known to have asthma. Nearly 6 million of these people are children. About one out of every 10 school-aged children has asthma. Asthma is also the leading cause of missed school days and pediatric hospitalizations in children. 
Health Disparities:

Asthma continues to disproportionately affect minority and low-income groups, with African American and Latino children who live in low socioeconomic status urban environments experiencing higher asthma morbidity and mortality than white children.  African Americans have higher rates of asthma emergency department (ED) visits, hospitalizations, and deaths than whites; however, the prevalence of asthma exacerbations is highest among Puerto Ricans. 

Signs and Symptoms of Asthma:

Asthma is characterized by airway obstruction (or airway narrowing) that is reversible, airway inflammation, and airway hyper-responsiveness to a variety of different stimuli.  The airway obstruction in asthma is caused by bronchial smooth muscle constriction, airway edema, mucous production and inflammation.  As the obstruction or narrowing of the airway occurs, breathing becomes more difficult.  As an asthma episode continues, respiratory rate increases, and the use of accessory muscle (intercostal and abdominal retractions) is observed.  The degree of severity of asthma symptoms can vary from a mild cough to severe respiratory distress resulting in fatal asphyxia.  It should be noted that not all students with asthma wheeze; many may present with only a troublesome chronic cough. 
	ASTHMA SIGNS and SYMPTOMS

	Signs and Symptoms
	Mild
	Moderate
	Severe

	Breathlessness
	While walking and can lie down
	While at rest and prefers sitting
	While at rest and sits upright

	Respiratory Rate
	Increased
	Increased
	Often > 30/minute

	Alertness
	May be agitated
	May be agitated
	Usually agitated or if respiratory arrest imminent  drowsy or confused 

	Talks in
	Sentences
	Phrases 
	Words

	Accessory Muscle Use
	None to mild intercostal retractions (spaces between ribs are drawn in)
	Moderate intercostal retractions with tracheosternal (tracheal area is drawn in) retractions, use of sternocleidomastoid (neck) muscles
	Moderate intercostal retractions, tracheosternal retractions with nasal flaring during inspiration

	Auscultation with stethoscope
	Wheeze only at end of exhalation
	Loud throughout exhalation
	Usually loud throughout inhalation and exhalation or may be inaudible
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What are risk factors for death from asthma?
The child’s asthma history, social history and co-morbidities are risk factors for death. These include:

· Previous severe exacerbations (e.g. intubation or ICU admission for asthma)

· Two or more previous hospitalizations for asthma in the past year
· Three or more ED visits for asthma in the past year

· Hospitalization or ED visit for asthma in the past month

· Using 1 or more canisters of short acting beta-agonist per month
· Difficulty perceiving asthma symptoms or severity of exacerbations

· Low socioeconomic status or inner-city residence

· Illicit drug use

· Major psychosocial problems

· Cardiovascular disease

· Other chronic lung disease

· Chronic psychiatric disease

· Other risk factors: lack of a written asthma action plan, sensitivity to Alternaria

What does well-controlled asthma look like?
The ultimate goal for children with asthma is to make sure their asthma is well-controlled. What does well-controlled asthma look like? 
·  Reduced rescue inhaler use
· Few or no asthma symptoms (cough, wheezing, shortness of breath, and chest (tightness)

· Sleeping through the night

· Attending school and work and not missing days because of asthma

· Participating in school and outside activities including sports

· Avoiding unscheduled clinic visits, urgent care visits and ED visits

Causes of Asthma:
The exact cause of asthma is unknown. Researchers think a combination of factors (genetic and certain environmental exposures) interact to cause asthma to develop, most often early in life. These factors include:

· An inherited tendency to develop allergies, called atopy
· Parent who have asthma

· Certain respiratory infections during childhood

· Contact with some airborne allergens or exposure to some viral infections in infancy or in early childhood when the immune system is developing.

If asthma or atopy runs in a family, exposure to airborne allergens (for example, house dust mites, cockroaches, and possibly cat or dog dander) and irritants (for example, tobacco smoke) may make the airways more reactive to substances in the air. Different factors may be more likely to cause asthma in some people than in others. Researchers continue to explore what causes asthma. 

Triggers for Asthma:
Asthma is a chronic illness with acute episodes.  Children whose asthma is in control may go for long periods of time without symptoms.  There are many factors that can precipitate an 
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asthma attack.  The precipitating factors vary greatly among people with asthma, and these factors may change from year to year.  These may include:
· Exercise  (running – most likely, swimming – least likely)

· Viral infections (mostly upper respiratory tract)

· Weather changes (especially cold weather)

· Allergies (environmental, foods, aspirin, etc.)

· Emotional upsets, fatigue, or excitement

· Smoke, perfumes, or other irritants

· Emotional stress

B.
Four Components of Asthma Care: See Guidelines for the Diagnosis and Management of Asthma, National Asthma Education and Prevention Program, Expert Panel Report 3 ( NAEPP EPR-3) and Summary of the NAEPP EPR-3: Guidelines for the Diagnosis and Management of Asthma listed in reference section.
Goals of asthma care:
· Reduce impairment
· Prevent chronic and troublesome symptoms (e.g., coughing or breathlessness in the daytime, in the night, or after exertion).

· Require infrequent use of (2 days a week) of inhaled short acting beta agonist (SABA) for quick relief of symptoms
· Maintain (near normal) pulmonary function

· Maintain normal activity levels (including exercise and other physical activity and attendance at school or work)

· Reduce Risk
· Prevent recurrent exacerbations of asthma and minimize the need for ED visits or hospitalizations

· Prevent loss of lung function

· Decrease adverse effects of medications

1).
Assessing and monitoring asthma severity and control: 
· Assess asthma severity for any of the following symptoms as they indicate PERSISTENT ASTHMA
· Daytime symptoms >2 days per week OR
· Awakens at night from asthma > or = 2X per month OR
· Short-acting beta-agonist (SABA) use for symptom control > 2 days per week (not including prevention of exercise induced asthma) OR
· Two or more bursts of oral corticosteroids in 1 year 
· Classify asthma severity and control
· Intermittent

· Mild persistent
· Moderate persistent

· Severe persistent

· Utilize Asthma Control Test:  A simple validated tool to assess asthma control. A score of less than or equal to 19 means the child’s asthma is uncontrolled. See Asthma Control Test listed in reference section.
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2).
Educating for partnership with student and family:
· Teach and reinforce at every opportunity:
· Basic facts about asthma

· Role of medications: controller, quick-relief and preventative
· Role of environmental exposures 

· Use of a written asthma action plan
· When and how to seek medical care 
· Develop a partnership with student and family:

· Reinforce open communication  with good– listening skills and asking open-ended questions

· Use native language (verbal and written)

· Identify and address concerns about asthma

· Encourage self-monitoring and self-management

· Integrate asthma self-management education into all aspects of asthma care:

· Begin at diagnosis

· Use a variety of educational strategies (1:1, group, web…)

· Incorporate individualized case management when indicated (target individuals with increased health care utilization)

· Encourage adherence to a written asthma action plan (See “Obtain Asthma Action Plan” later in document)
3).
Controlling environmental factors: 
· Control animal allergens
· Check for cockroach and pest allergens, and eliminate problems when possible
· Check for mold and moisture problems and eliminate when possible
· Reduce dust mite exposure

· Reduce pollen exposure

· Reduce smoke, strong-odors, and sprays

4).
Treating with medications:
· Rescue medications or quick relief medication
· Controller medications
· Medication to relieve allergic symptoms
C.
Medications

Rescue Medications/Quick Relief: Bronchodilator medications such as short-acting beta agonists (SABAs) are prescribed to provide prompt treatment of acute airflow obstruction and accompanying symptoms - cough, chest tightness, shortness of breath, and wheezing. Bronchodilator medications may also be taken prior to exercise/physical activity to prevent symptoms of exercise-induced asthma/bronchospasm. 
Oral steroids are prescribed for short periods (4 to 7 days) when students are experiencing an asthma exacerbation to decrease inflammation, swelling and mucous in the airways.)
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	Short-acting Beta Agonists
	Generic Name
	Brand Name
	How it works
	Side Effects

	
	Albuterol*
	Proventil HFA, Ventolin HFA, ProAir 


	Relaxes muscles to open the airways.  

Should be taken first if other inhalers are taken at the same time.

Begins to work in about 5 minutes and lasts 4-6 hours.
	Increased heart rate

Tremor/shakiness

Hyperactivity

Headaches

Anxiety

Nausea/vomiting

	
	Levalbuterol*
	Xopenex HFA 


	
	

	
	Pirbuterol
	Maxair
	
	

	Anitcholinergics
	Ipratropium
	Atrovent
	Bronchodilator, may be used in combination with other medicines to open airways, increases airway relaxation.

*Do not use if allergic to soy protein
	

	Combination
	Albuterol and 

Ipratopium
	Duoneb

Combivent MDI
	Relieves bronchospasm

*Do not if allergic to soy protein
	

	Oral Corticosteroids
	Methylprednisolone
	Medrol


	Decreases swelling, inflammation and mucus in the airways.

Works in 6-12 hours.

Use as prescribed by health care provider. 

Oral corticosteroids should not be a long term management solution.
	Short term:

Increased appetite

Fluid retention

Weight gain

Moodiness

Hypertension

Reversible abnormalities in glucose metabolism



	
	Prednisone
	Prednisone, Deltasone, Orasone, 

Liquid Pred, Prednisone Intensol
	
	

	
	Prednisolone
	Prelone, 

Pediapred


	
	

	
	Prednisolone sodium phosphate
	Orapred
	
	


*Also available as a solution for the nebulizer.
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Controller Medications: Taken daily to achieve and maintain control of persistent asthma.
	Inhaled Corticosteroids
	Generic Name
	Brand Name
	How it works
	Side Effects

	
	Beclomethasone HFA
	Qvar (40 mcg and 80 mcg/puff)


	Prevents swelling, inflammation and mucus in the airways.

May take days to weeks to work.

Preventative medication, not to be used as quick relief.

Take as prescribed by health care provider.

Rinse mouth and spit after use to prevent some side effects.

Use of a spacer device with HFA inhalers may lessen the incidence of some side effects

(e.g. cough, throat irritation) 
	Mouth Sores 

Throat irritation Voice changes Thrush

Cough

	
	Budesonide
	Pulmicort Flexhaler  (90mcg and 180mcg/puff)
	
	

	
	
	Pulmicort Respules (0.25mg and 0.5mg per respule)


	
	

	
	Fluticasone
	Flovent (44mcg, 110mcg and 220mcg/puff and 50mcg, 100mcg per inhalation)


	
	

	
	Mometasone
	Asmanex Twisthaler (110mcg and 220mcg/inhalation)


	
	

	
	Ciclesonide
	Alvesco (80mcg and 160mcg/puff)
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	Combination Controller Medications
	Generic Name
	Brand Name
	How it works
	Side Effects

	
	Fluticasone & Salmeterol
	Advair Diskus,

(100/50, 250/50, 500/50 per inhalation)

Advair HFA 

(45/21, 115/21, 230/21 per puff)
	Works to control both airway swelling and muscle constriction.

Should not be used for quick symptom relief.


	Tremor

Increased heart rate

Hyperglycemia

Thrush

Throat irritation Voice changes 

	
	Budesonide & Formoterol
	Symbicort HFA 

(80/4.5, 160/4.5 per puff)
	
	

	
	Mometasone

Furoate & Foroterol Fumarate
	Dulera HFA (100/5, 200/5 per puff)
	
	


	Leukotriene Modifiers
	Generic Name
	Brand Name
	How it works
	Side Effects

	
	Montelukast
	Singulair


	Prevents swelling, inflammation, and mucus. 

Not to be used to relieve symptoms.

* Accolate should not be taken on an empty stomach.
	Headache 

Fatigue Stomachache



	
	Zafrilukast
	Accolate    


	
	

	
	Zileuton
	Zyflo
	
	


Medication to Reduce Allergic Response:
Allergy medications treat allergies or irritants that may trigger an attack.

Antihistamines – Relieves histamine-mediated effects of itching, sneezing, runny nose with postnasal drip and cough, and conjunctivitis. May cause drowsiness, dry mouth, rarely hyperactivity.

Drugs – Atarax (hydroxyzine), Benadryl (diphenhydramine), Chlor-Trimeton (chlorpheniramine), Claritin (loratadine), Zyrtec (cetirizine) , Allegra (fexofenadine)  Xyzal (levocetirizine), Clarinex (desloratadine), etc
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Decongestants – Produce vasoconstriction which reduces blood flow in the congested area.  The decongestants shrink nasal mucous membranes, reduce nasal congestion and increase nasal airway patency. May cause hyperactivity, sleeplessness, and rarely problems with urination. Topical agents (i.e. Afrin) should be used short term, no longer than 3 days. 

Drugs – Sudafed (pseudoephedrine), Sudafed PE (phenylephrine), Afrin (oxymetazoline) etc.

Antihistamine/Decongestant Combinations – Combination of antihistamine and decongestant.  Symptoms of both runny nose and nasal congestion may be alleviated.  The drowsiness often produced by the antihistamine may be offset by the stimulation produced by the decongestant.

Drugs – Actifed,  Dimetapp, Pediacare, Triaminic, etc.

Intranasal Medications to Reduce Inflammation and Inhibit Release of Mediators

Drugs – Beclomethasone (Beconase AQ ), Budesonide (Rhinocort), Ciclesonide (Omnaris), Flunisolide (Nasalide, Nasarel), Fluticasone (Flonase, Veramyst), Mometasone (Nasonex),Triamcinolone AQ (Nasacort AQ).

D.
Medication Devices and Delivery Systems:  See Dane County Asthma Coalition “Health Facts for You” listed in reference section.
Metered Dose Inhaler (MDI):  A metered dose inhaler is one method to administer asthma medications.   It is the most common way to administer rescue medication. It delivers small particles of medication to lower airways so there are fewer side effects.  Although MDIs appear simple to use, simultaneous coordination of inhalation and activation of the aerosol may be difficult. It is strongly recommended that inhalers are used with spacers for best delivery of medication and to lessen side effects.
Using the MDI (metered dose Inhaler)
1.
Sit upright and remove the cap.

2. Shake the inhaler, holding the canister firmly between thumb and forefingers. Prime inhaler as directed.
3. Tilt the head back slightly and breathe out all the way.
4. Seal the lips around MDI, if spacer available, seal lips around spacer.

5. MDI WITHOUT SPACER: Breathe in slowly and press down on the MDI to release the medication, and then hold breath for 10 seconds.

6.
MDI WITH SPACER: Press down on the inhaler to release one puff and breathe slowly and deeply for 3-5 seconds, making sure the spacer doesn’t make a whistling sound. If unable to take a single deep breath, take 3 or 4 slow deep breaths. After last breath, hold breath for 10 seconds.
7. Lastly, remove the MDI or spacer from mouth and blow out slowly.

8. If a second puff is prescribed, repeat steps 3-7.
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Priming and cleaning HFA inhalers (Proair, Ventolin and Proventil
1.
Shake for 5 seconds before use
2. 
Prime with 4 sprays (when opening a new MDI) and re-prime with 4 sprays if not used in two weeks
3.
Clean the mouthpiece weekly under warm water and air dry.  Do not submerge the whole device. HFA inhalers clog more often than CFC.

Priming and cleaning the new inhaled corticosteroid and/or long acting bronchodilators HFA inhalers (Flovent HFA, QVAR, Symbicort HFA, and Advair HFA):

1.
Shake for 5 seconds before each use
2.
Prime with 4 sprays (when opening a new MDI) and re-prime with 2 sprays if not used in 7 days
3.
Clean the mouthpiece once a week with a dry, cotton swab.

Nebulizers:

A nebulizer is a small cup that holds medicine. When attached to an air compressor, the medicine turns into a fine mist that can be breathed in. The main advantage of the nebulizer is that it requires little patient coordination.   It therefore seems to be the preferred way to deliver inhaled medications to infants and small children and those with severe asthma.   

Nebulizer Setup

1.
Set the machine or nebulizer on a hard surface, such as a table, and plug in. Place the long tubing in the small adapter on the nebulizer.

2.
Twist off the end of the vial and squeeze the medicine into the cup.

3.
Place the lid and mouthpiece on the medicine cup. Attach the smooth tubing from the nebulizer to the medicine cup.

4.
Turn the compressor on. A fine mist should be seen. If not, disconnect the tubing 
and feel for air coming from the machine. If air is coming, check that all connections are tight.

How to use the nebulizer?
1.
Place the mouthpiece in the student’s mouth. Some small children use a mask over the mouth and nose rather than a mouthpiece.
2.
Take slow, deep breaths through the mouth. Hold the breath briefly. Breathe out.

3.
Make sure the medicine cup is kept upright.

4.
Keep doing the treatment until it is done (no mist comes out, about 10 minutes). If the medicine sticks to the sides of the cup, gently tap the sides of the cup.

5.
After the treatment is over, take the cup apart. Rinse it with warm tap water, and allow it to air dry on a clean towel.

How to clean the mouthpiece or mask and medicine cup?
1.
Clean the medicine cup and mouthpiece or mask every day it is used.

2.
Take apart the medicine cup. Wash the cup and mouthpiece or mask in dish soap and warm water. Do not wash the tubing that connects the cup to the compressor.

3.
Rinse with warm water and air dry.

4.
Clean or change the air compressor filter as needed following the directions (usually once a year).

Asthma, page 10

How to disinfect the mouthpiece or mask and medicine cup?

1.
After cleaning the medicine cup and mouth piece or marks, soak in mixture of one part white vinegar (5% from grocery store) to two parts water (1 cup vinegar to 2 cups water). Make sure the medicine cup is covered and soak for at least 30 minutes (up to 2 hours).

2.
Rinse parts well with warm water and air dry.

3.
Disinfecting should be done twice a week.

Peak Flow Meters:
A peak flow meter measures how fast air can move out of the child’s lungs in one breath.  It is best to check peak flows around the same time each day. Peak flow monitoring may be considered for children who have moderate or severe persistent asthma, or who have a history of severe exacerbations, or who poorly perceive their asthma severity.
Using a Peak Flow Meter

1.
Stand up.

2.
Make sure the indicator is at the base of the numbered scale.

3.
Take a deep breath.

4.
Place the meter in the mouth and close lips around the mouthpiece. Do not let the child place the tongue in the hole of the mouthpiece.
5.
Blow out as hard and fast as possible.

6.
Read the marker on the scale and write it down.
7.
Repeat all of these steps 2 more times.
8.
Record the highest of the three numbers. This is the peak flow reading.
Cleaning of the peak flow meter: 

Wipe the mouthpiece off with warm soapy water, rinse, and let air dry weekly.
E.
School management of students with asthma

Obtain Asthma Action Plan when available:
An Asthma Action Plan is a written guide developed by the health care provider to inform school staff of the student’s overall asthma plan. This plan describes the student’s symptoms, what medications to use and when to take them. If medications are given at school the medication administration policy needs to be followed. There are usually three zones or steps in the asthma action plan. If peak flows are used, the readings are also part of the plan. The zones are like a traffic light. 
Green zone: Asthma is doing very well. Breathing is easy and nighttime asthma cough is rare. Exercise-induced symptoms are mild and easy to treat. Peak flow is 80% or greater of personal best. Medications include controller medicine (if prescribed) taken daily and rescue medication as needed for quick-relief or before exercise.

Yellow zone: Asthma is getting worse. Symptoms include cough, wheezing, chest tightness; some nighttime awakenings; can do some, but not all, of usual activities; and peak flow is 50 – 79% of personal best. Medications include “step-up” medications such as inhaled corticosteroids and rescue medications every 3-4 hours as needed for symptoms.
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Red zone:  Severe asthma signs and yellow zone medications are not relieving symptoms. Symptoms include cough and/or wheezing almost all of the time; frequent nighttime awakenings; fast breathing, shortness of breath; and peak flow less than 50% of personal best. Medications include rescue medications and “step-up” medications such as oral corticosteroids - prednisone. Calling the health care provider or 911 immediately may be necessary if the child is not able to talk in complete sentences, not able to walk due to problems breathing, pulling in of chest and/or neck muscles with each breath, not getting better after rescue medication (albuterol) and lips or nail beds are turning blue.

Develop School Asthma Plan (Individualized Health Plan):
School nurse reviews Asthma Action Plan, medication orders and student asthma history to develop School Asthma Plan/ Individualized Health Plan (IHP) and make available for school staff. 
Manage Asthma Exacerbations:
1.
Review the student’s individualized health plan
2.
Have student sit upright

3.
Encourage student to remain calm and encourage slow, deep breathing

4.
If student has medication orders, use rescue medication (i.e. short acting beta-agonist) as prescribed. Rescue medication should relieve symptoms within 15 minutes.  Rescue medication needs to be assessable at all times.
5.
If no improvement in 15 minutes contact school nurse and/or parent. If at anytime child appears in acute distress call 911.
6.
If child has a good response, return to class and recheck later if needed.
Expanded Health Services:
If a student has a severe asthma problem, the school nurse, when physically present in the building, can begin emergency treatment right away (before paramedics arrive) if a student has a prior history of asthma. Parent permission for treatment is not needed. Due to changes in the state Medication Law (118.29), this service will no longer be available after March 1, 2011. See MMSD Expanded Health Services Guidelines for further details.
Education:
Provide asthma education to student, parents and school staff as needed.
Breathing Exercises:
Breathing exercises help students with asthma calm down. They enable the student to actively do something to treat asthma and feel in control.  

1. Sit up straight on a chair or lie down on the bed or floor and bend your knees.

2. Place both hands on your belly.

3. Breathe in slowly through your nose.  Take the air into your belly and feel it flow up big like a balloon.  Keep your chest still.

4. Blow the air slowly out of your mouth through puckered lips.  Feel your belly get small.

5. Repeat this exercise slowly 10 times – it will make breathing easier and it will make you feel relaxed.

Assess school environment:
A healthy school environment is necessary for keeping students healthy and preventing asthma symptoms. Basic cleanliness and dust control is very important to the control of asthma. Special attention and reasonable accommodations in school should be provided to students to decrease their exposure to particular asthma triggers.  See IAQ Tools for Schools:
Managing Asthma in the School Environment listed in reference section.
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F. 
Asthma and Other Conditions

Pregnancy:
Maintaining asthma control during pregnancy is important for the health and well being of both the mother and her baby. Maintaining lung function is important to ensure oxygen supply to the fetus. Uncontrolled asthma increases the risk of perinatal mortality, pre-eclampsia, preterm birth, and low-birth-weight infants. It is safer for pregnant women to be treated with asthma medications than to have asthma symptoms and exacerbations. The course of asthma improves in 1/3 of women and worsens in 1/3 of women during pregnancy.

· Monitor the level of asthma control

· Albuterol is the preferred short acting beta-antagonist (SABA)

· Inhaled corticosteroids are the preferred longterm control medication. 

G.
Air Quality Index and Asthma
When the school nurse or principal is notified of a DNR Air Quality Orange Alert, teachers need to be advised that students in sensitive groups (this includes students with asthma) should not engage in strenuous physical activity (e.g. mile run or intense competitive sports). Otherwise, regular outdoor activities can continue as planned. During a DNR Air Quality Red Alert, all students should cut back or reschedule strenuous outside activities and people in sensitive groups should avoid any strenuous outside activity.

If parents with children, who have asthma, call to request that their child be kept indoors, honor these requests.
H.
Community Resources

School Asthma Clinic:
The School Asthma Clinic program provides asthma services for students who are uninsured, underinsured, or receive Medicaid (MA). Children in the program receive specialized asthma care from specialists at the University of Wisconsin Allergy/Asthma Program. School nurses refer students to the program. Call the Allergy Clinic Receptionist at 263-6180 to make an appointment.
Primary Access for Kids (PAK):
The Primary Access for Kids program allows students to see a primary care provider for certain health care services, including asthma, in an assigned clinic at no charge. This program is for students attending the Madison Metropolitan School District who are uninsurable. PAK is not a health insurance program. If a student is eligible for health insurance, he or she will not qualify for the program. School nurses enroll students in this program.
Access Community Health Center (ACHC):
ACHC provides medical, dental, behavioral health and pharmacy services to people throughout Dane County. ACHC is a federally qualified health center and sees adult patients on a sliding fee scale. Currently, ACHC is not using a sliding scale for school aged children.  All school aged children who are uninsured are seen at no cost.  School nurses can refer students to this health center who are uninsured, underinsured, or receive Medicaid (MA). The clinic number is 443-5480.
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