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Objectives 

• Describe the mechanism of action of the 

different asthma medications 

• Explain where the various medications fit 

into the asthma guidelines 

• Differentiate between the different delivery 

devices utilized in asthma 



Pathophysiology 

• Asthma is a chronic inflammatory disorder 

of the airways 

– Airflow obstruction, bronchospasm 

• Several factors may play a part in the 

increasing the risk of developing and 

triggering asthma 

• These factors can be divided into host 

factors (genetic) and environmental factors 

www.ginasthma.org accessed 03/14/15 

National Heart, Lung and Blood Institute 

http://www.ginasthma.org/


www.ginasthma.org accessed 

11/18/2012 

http://www.ginasthma.org/
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Asthma Guidelines 

• GINA Asthma treatment guidelines were 

revised in 2014 

• http://www.ginasthma.org  

• 2007 Expert Panel Report by NIH 

• http://www.nhlbi.nih.gov/guidelines/asthma 

• Main area of difference = goal of asthma 

therapy = ASTHMA CONTROL 

http://www.ginasthma.org/
http://www.nhlbi.nih.gov/guidelines/asthma


Asthma Guidelines 

• Four keys areas of asthma care to help 

achieve and maintain control 

– Assessment & Monitoring 

– Patient Education 

– Control of factors contributing to asthma 

severity 

– Pharmacologic Treatment 

EPR-2007 



Intermittent 

Asthma 

Persistent Asthma: Daily Medication   
Consult asthma specialist if step 4 care or higher is required. 

Consider consultation at step 3. 

Step 1 
 

Preferred: 

 
SABA PRN 

Step 2 
 

Preferred: 
Low dose ICS 
 

Alternative: 

Cromolyn, 

LTRA, 

Nedocromil or 

Theophylline 

 

Step 3 
Preferred: 
Low-dose ICS  + 

LABA  

OR – Medium 

dose ICS  
 

Alternative: 

Low-dose ICS + 

either LTRA, 

Theophylline, or 

Zileuton 

Step 4 

 
Preferred: 
Medium Dose 

ICS + LABA 

 
Alternative: 

Medium-dose 

ICS + either 

LTRA, 

Theophylline, 

or Zileuton 

Step 5 

 
Preferred: 
High  

Dose ICS + 

LABA 

 

AND 

 
Consider 

Omalizumab 

for patients 

who have 

allergies 

Step 6 

 
Preferred: 
High  dose ICS 

+ LABA + oral 

corticosteroid 

 

AND 

 

Consider 

Omalizumab 

for patients 

who have 

allergies 

Each Step: Patient Education and Environmental Control and management of comorbidities 
Steps 2 – 4: Consider subcutaneous allergen immunotherapy for patients who have allergic asthma 

 2007 NAEPP Guidelines, EPR-3 – Section 4, pg 343.  
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down if 

possible  

 

(and asthma 

is well 

controlled at 

least 3 

months) 

Assess 
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Step up if 
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(first, check 

adherence, 

environmental 

control & 

comorbid 

conditions) 

STEP-WISE APPROACH TO THERAPY 



Short-Acting Beta2 Agonists (SABA) 

www.allergy.peds.arizona.edu 
accessed 2/19/2011 



Short Acting Beta2-Agonists (SABA) 

Types of SABAs 

• Albuterol (Ventolin HFA, ProAir HFA) 

• Levalbuterol (Xopenex, Xopenex HFA) 

 

Common ADRs 

– Tachycardia 

– Tremor 

– Shakiness 

– Cough 

 

 

 

EPR-2007 
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Inhaled Corticosteroids (ICS) 

www.allergy.peds.arizona.edu 
accessed 2/02/07 



ICS’s 
• Many different inhaled 

corticosteroids exist on the U.S. 

market 

– Beclomethasone (Qvar) 

– Budesonide (Pulmicort Flexhaler) 

– Ciclesonide (Alvesco) 

– Flunisolide (Aerospan) 

– Fluticasone (Flovent HFA) 

– Mometasone (Asmanex) 

• These vary based on dosing (due 

to varied potency) 

 

ADRs 

• Dysphonia  

• Oral candidiasis (thrush) 

• Cough 

• URTIs 

 

EPR-2007 



Low-Dose ICS 

EPR-2007 



Low-Dose ICS 

EPR-2007 



www.google.com accessed 

01/30/14 

http://www.google.com/


Leukotriene Modifying Agents 

• Two medications exist on U.S. market 

– Zafirlukast (Accolate®) 

– Montelukast (Singular®) 

• ADRs 
– URTIs, headache, abdominal pain, Incr. LFTs, dizziness, 

pharyngitis, sinusitis 

EPR-2007 



Leukotriene Modifying Agents 

0-4 years 5-11 years 

EPR-2007 



Leukotriene Modifying Agents 

Adults 

EPR-2007 



Methylxanthines 

 

www.google.com 

accessed 01/30/14 

http://www.google.com/


Methylxanthines 

• Theophylline (Elixophyllin, 

Theolair, Theo-24, 

• Aminophylline 

 

ADRs 

• Nausea, headache, 

tachycardia, insomnia, 

tremor, nervousness 

• Signs of toxicity: persistent 

vomiting, Vtach, seizures 

 

 

 EPR-2007 



Methylxanthines 

0-4 years 5-11 years 

EPR-2007 



Methylxanthines 

Adults 

EPR-2007 



Long-Acting Beta2-Agonists (LABA) 



Long-Acting Beta2-Agonists (LABA) 

• Salmeterol (Serevent Diskus) 

• Formoterol (Foradil Aerolizer) 

• Combinations with ICS 

 

ADRs 

– Same as SABAs (tremor, cough, 

increased heart rate, etc) 

EPR-2007 



LABA’s 

• Formoterol (Foradil aerolizer) 

– DPI: 1 capsule via inhaler BID (>5yrs) 

– Indicated for asthma and exercise induced 
bronchospasm 

• Salmeterol (Serevent diskus): 

– DPI:  1 puff BID (>4-11yrs) 

– Indicated for asthma and exercise induced 
bronchospasm 

• DO NOT USE FOR ACUTE EXACERBATIONS 

• ADR 

– Same as SABAs (tremor, cough, increased 
heart rate, etc) 



Intermittent 

Asthma 

Persistent Asthma: Daily Medication   
Consult asthma specialist if step 4 care or higher is required. 

Consider consultation at step 3. 

Step 1 
 

Preferred: 

 
SABA PRN 

Step 2 
 

Preferred: 
Low dose ICS 
 

Alternative: 

Cromolyn, 

LTRA, 

Nedocromil or 

Theophylline 

 

Step 3 
Preferred: 
Low-dose ICS  + 

LABA  

OR – Medium 

dose ICS  
 

Alternative: 

Low-dose ICS + 

either LTRA, 

Theophylline, or 

Zileuton 

Step 4 

 
Preferred: 
Medium Dose 

ICS + LABA 

 
Alternative: 

Medium-dose 

ICS + either 

LTRA, 

Theophylline, 

or Zileuton 

Step 5 

 
Preferred: 
High  

Dose ICS + 

LABA 

 

AND 
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Omalizumab 

for patients 

who have 

allergies 

Step 6 

 
Preferred: 
High  dose ICS 

+ LABA + oral 

corticosteroid 

 

AND 

 

Consider 

Omalizumab 

for patients 

who have 

allergies 

Each Step: Patient Education and Environmental Control and management of comorbidities 
Steps 2 – 4: Consider subcutaneous allergen immunotherapy for patients who have allergic asthma 

 2007 NAEPP Guidelines, EPR-3 – Section 4, pg 343.  
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Budesonide/formoterol 

www.google.com accessed 2/19/2011 

Mometasone/formoterol 

Fluticasone/salmeterol Fluticasone/salmeterol 

Combination therapy (ICS+ LABA) 



Combination therapy (ICS + LABA) 

• Fluticasone/Salmeterol (Advair) 
– DPI (Advair diskus)-Dose 1 puff BID 

• 100/50mcg (>4-11yrs) 

• 250/50mcg (>12yrs) 

• 500/50mcg (>12yrs) 

– MDI (Advair HFA)-Dose 2 puffs BID 
• 45/21mcg (>12yrs) 

• 115/21mcg (>12yrs) 

• 230/21mcg (>12yrs) 

• Budesonide/Formoterol 
– MDI (Symbicort HFA)- 2 puffs BID 

• 80/4.5mcg, 160/4.5mcg (>12yrs) 



Combination therapy (ICS+ LABA) 

• Mometasone/Formoterol 
– MDI (Dulera)- 2 puffs BID 

• 100/5mcg, 200/5mcg (>12yrs) 

• ADR 

– see LABA & ICS 
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EPR-2007 
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EPR-2007 



Intermittent 
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High-Dose ICS 

EPR-2007 



High-Dose ICS 

EPR-2007 



www.google.com accessed 

01/30/14 

http://www.google.com/


Oral Corticosteroids 

Types 

• Methylprednisolone  

– (Solu-Medrol, Medro Dosepak) 

• Prednisone 

• Prednisolone  

– (Orapred, Prelone) 

Short-term ADRs 
• Incr. appetite, weight gain 

• Fluid retention 

• Mood changes 

• Insomnia 

• GI upset 

 
EPR-2007 



Oral Corticosteroids 

• Dose varies by patient response and 

severity 

• Used for acute exacerbations and in very 

severe disease (Step 6) 

• Used in asthma action plans for use at 

home if needed 

 



Oral Corticosteroids 
0-4 years 5-11 years 

EPR-2007 



Oral Corticosteroids 

Adults 

EPR-2007 



Anti-IgE Therapy 

• Omalizumab (Xolair) 

www.google.com accessed 02/28/08 EPR-2007 

http://www.google.com/


Omalizumab (Xolair) 

• Only used in moderate-severe persistent asthma 

who are inadequately controlled on inhaled 

steroids (step 5 or 6).  

• Given in doctor’s office 

• ADRs 

– Headache, URTIs, viral infection, sinusitis, arthralgia 

• Black Box Warning 

– Anaphylaxis (including delayed-onset) 



Inhaler Devices & Technique 



• Only 5-15% of metered dose reaches the lungs 

• Two main factors 

– Particle size 

– Speed of inhalation 

• Additional factors 

– Breath holding for a minimum of 2 seconds 

– Allow at least 30 seconds between consecutive 

doses 



The Importance of Inhaler 

technique 
 

 

“There are well designed studies that 

demonstrate that the medicine has to be in 

you to be effective!” 

 
Dr. Wayne Samuelson, MD 

Professor of Medicine  

University of Utah 

University of Utah Adult Asthma Center Director 



MDI technique 

• 50% of adults and children do not perform all 
steps correctly (Crompton GK.  Lung 1990;Suppl 168:658-

662) 

• Reasons for noncompliance 
– Not taking off cap 

– Not shaking 

– Failure to coordinate actuation with inspiration 

– Inhale through nose and not mouth 

– Inhale too fast 

– Failure to breath-hold after dose 

– “Cold freon” effect 

– Holding MDI upside down 



MDI technique 

• Plaza et al.  Resp 1998;65:195-198 

– 9% of patients, 15% of nurses, and 28% of 

physicians showed correct MDI-technique. 

• Interiano et al.  Arch Intern Med 

1993;153:81-85 

– 65% of patients, 39% of housestaff, 82% of 

nurses were categorized as having “poor” 

MDI-technique. 



9-steps of MDI-technique 

1. Stand or sit upright with your head and neck straight or tilted slightly 
back. 

2. Hold the canister upright and shake the inhaler well.  Remove the 
mouthpiece cap.   

3. Breathe out normally through your mouth. 

4.  With the canister upright, position inhaler either 1-2 inches away from 
“open mouth” or in the mouth with lips closed tightly around the inhaler 
mouthpiece “closed mouth” 

5. As you start to breathe in slowly, press down on the top of the inhaler 
firmly once.  Continue to breathe in slowly (over 3-5 seconds) and deeply 
until your lungs are full of air. 

6. Hold your breath for 5-10 seconds or as long as you can and exhale 
slowly. 

7. If more than one puff is needed, wait 1 minute before taking your next 
puff and repeat step 1-7. 

8. Rinse your mouth out with water and spit. 

9. Replace the mouthpiece cap after you are finished. 





• Advantages 

– Increase lung 

deposition 10-15% 

– Eliminate need for 

coordination 

– Reduce cough and 

“cold freon” effect  

• Disadvantages 

– Not “cool” 

– Not compact enough 

– Not compatible with 

all inhalers 

– Require regular 

cleaning 

Spacer/Holding Chambers 



Dry-Powdered Inhalers (DPI) 



DPI 

• Advantages 

– eliminates the need for 

coordination 

– may reduce incidence 

of local adverse 

effects 

– “environmentally 

friendly” 

– easy to use 

– not affected by cold air 

– useful in arthritic or 

elderly patients 

• Disadvantages 

– must generate 

required inspiratory 

flow rate 

– may be affected by 

humidity 

– each device has 

unique dose loading 

system 

– may waste medication 

if device is turned 

upside down 



9-steps of DPI-technique 

1. Remove the cover. 

2. Load a single dose according to the specific device used. 

3. Breathe out normally through your mouth. 

4. Put the inhaler mouthpiece into your mouth, closing your 
lips tightly around it. 

5. Inhale deeply and forcefully. 

6. Hold your breath for 5-10 seconds or as long as you can 
and then exhale slowly. 

7. If more than one dose is needed, wait 1 minute before 
taking your next dose and repeat steps 2-7. 

8. Rinse your mouth out with water and spit. 

9. Replace the mouthpiece cap after you are finished. 



Peak flow meters 



• Patients who have moderate or severe 

persistent asthma 

• Patients who have a history of severe 

exacerbations 

• Patients who poorly perceive airflow obstruction 

and worsening asthma 

• Patients who prefer this monitoring method 

Recommended Peak Flow 

Monitoring 

(NAEPP, 2007) 



Peak flow meters 
• Advantages: 

– gives objective 

measure of the 

patients condition 

– helps patient predict 

impending 

exacerbation's 

– helps patients identify 

possible asthma 

triggers 

– helps patients decide if 

condition is serious 

enough to seek 

medical attention 

• Disadvantages: 

– highly effort dependent 

– patients must be 

highly motivated and 

interested in their 

disease process 



1. Place the pointer at the bottom of the numbed scale (set it 

to zero). 

2. Stand or sit upright. 

3. Take a deep breath, filling your lungs completely. 

4. Place the meter in your mouth and close your lips around 

the mouthpiece.  DO NOT put your tongue inside the hole. 

5. Blow out as hard and as fast as you can. 

6. Write down the number indicated by the pointer. 

7. Repeat steps 1-6 two more times. 

8. Write down the highest of the three numbers in your peak 

flow diary. 

8-Steps to Peak Flow 

Monitoring 



Education Resources 

• Google: Asthma Care Pharmacy Utah or 

– http://health.utah.gov/asthma/professionals/ph

armacy.htm 

• Inhaler technique 

– https://www.youtube.com/watch?v=Rdb3p9R

ZoR4  

http://health.utah.gov/asthma/professionals/pharmacy.htm
http://health.utah.gov/asthma/professionals/pharmacy.htm
https://www.youtube.com/watch?v=Rdb3p9RZoR4
https://www.youtube.com/watch?v=Rdb3p9RZoR4


Conclusions 

• Asthma is a very serious problem 

• Guidelines have been developed & 

recently amended to focus on control 

• Medications vary by their mechanism of 

action & purpose 

• Cooperation between patient, family, 

medical team is essential 
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