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Learning Objectives
1. Diagnose and appropriately assess step care in 

asthma patients using the most recent guidelines
2. Employ inhaled corticosteroid/long-acting beta-

agonist (ICS/LABA) as first line care for patients, 
and determine what sequence to add additional 
treatments if uncontrolled on first-line 
management

3. Create an asthma action/management plan for a 
patient

• LABA = long-acting beta agonist
• SABA = short-acting beta agonist
• LAMA = long-acting muscarinic antagonist
• SAMA = short-acting muscarinic antagonist
• ICS = inhaled corticosteroid
• LTRA = leukotriene receptor antagonist

Abbreviations
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• “SMART”

• In quality improvement, aim for goals that are:
– Specific, Measurable, Attainable, Realistic, Timely

• In asthma care:
– Single Maintenance And Reliever Therapy

• “MART” – Maintenance and reliever therapy

• “AIR” – anti-inflammatory reliever, ICS-
formoterol, ICS-SABA

Abbreviations

▪ 19 million adults and 7 million children have asthma
▪ 7.7% US population

▪ Third most common reason for hospitalization of children
▪ 75% patients are diagnosed before the age of 7 
▪ National Asthma Education and Prevention Plan – Focused Update 2020

▪ https://www.nhlbi.nih.gov/health-topics/asthma-management-guidelines-2020-
updates

▪ GINA guidelines updates annually – Global Initiative for 
Asthma
▪ 2024 released mid-May 2024
▪ https://ginasthma.org/gina-reports/

▪ CDC’s slide set on asthma statistics

Asthma Epidemiology in the USA
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Asthma in FL – CDC Data
Barriers 

to 
Practice

Symptoms

• Cough 

• Wheezing 

• Dyspnea

• Chest tightness

Physical exam findings

• Tachypnea and tachycardia

• Hypoxia

• Accessory muscle use

• Intercostal retractions

• Expiratory wheezing

• Pulsus paradoxus > 12mmHg

Asthma Diagnosis
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1. Reduce impairment
A. Frequency and intensity of symptoms

B. Functional limitations

2. Reduce risk
A. Likelihood of future attacks, hospitalizations, death

B. Progressive decline in lung function

C. Medication side effects

Goals of Therapy

Bronchospasm
+ 

Inflammation

Poiseuille’s 
Equation

R~
1
r4

Importance of Airway Size
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▪ The hallmark is reversible airway obstruction.

▪ Spirometry shows an increase in the FEV1 of 10% or 
more after treatment with a beta agonist.

▪ Usually, the increase is 15-20% - not subtle.

▪ Diagnostic spirometry should be performed when the 
patient is symptomatic; o/w, the results may be 
normal.

Asthma Diagnosis

How Hard Is It to Do PFT’s?

Hold Out Your Hand
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1. Determine if the FEV1/FVC is low: obstructive 
pattern

2. Determine if the FVC is low: restrictive 
pattern

   (If low, consider DLCO – pulmonology office)

3. Grade the severity
4. Determine reversibility for obstructive PFT 

pattern: asthma vs COPD - Perform post beta agonist 
PFT

5. (Consider bronchoprovocation if considering EIB - exercise induced 
bronchospasm – with methacholine in pulmonology office)

Text in black is probably best done in a pulmonology office
Johnson JD, Theurer WM. A Stepwise Approach to the Interpretation of Pulmonary Function Tests. AFP. 2014 Mar 1; 89(5): 359-366  

PFT Interpretation in a Family Medicine Clinic
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  Actual Predicted   % Predicted
FVC     4.0        4.5  88
FEV1     3.4        4.2  89
FEV1/FVC   85         82              112
 

Normal PFT

1.  FEV1/FVC?
Normal = 70-80%*
(Go Top→Down)

2.  FVC?
Normal > 70%*
Percent predicted
(Go Left→Right)

    Actual Predicted % Predicted
FVC        4.0  4.5  88
FEV1        2.4  4.2  58
FEV1/FVC     60  82  76
FEF25-75      2.2  4.4  50

Obstructive Pattern

1.  FEV1/FVC?
Normal = 70-80%*
(Go Top→Down)
2.  FVC?
Normal > 70%*
Percent predicted
(Go Left→Right)
3. Severity of 
Obstruction 
% Predicted FEV1*

4.  Reversibility 
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• Perform this when there is a suspicion that the obstructive 
defect may be reversible –> asthma.

• Give the patient a beta agonist treatment (two puffs of an 
albuterol MDI or an albuterol nebulizer) and repeat the PFTs 
several minutes later.  If you notice a 10% or more increase in 
FEV1 (or FVC), then you have diagnosed reversible airway 
disease/ asthma.

• Bronchodilator response:
([Postbronchodilator value – Prebronchodilator value] x 100)
                              Predicted value

Beta Agonist Challenge

       Actual   Predicted  % Predicted
FVC      4.0  4.5  88
FEV1      2.6  4.2  57
FEV1/FVC   65  82  71
FEF25-75   1.7  3.6  47 

Beta agonist treatment

    Actual Predicted  % Predicted
FVC      4.1  4.5  91
FEV1      3.6  4.2  89
FEV1/FVC   90  82  112
FEF25-75   3.2  3.6  91

32% 
increase 
in FEV1

New method:
(3.6-2.6) x 100
          4.2
= 24% improvement
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Which of the Following Medication Choices for Steps 1-2 
(Mild) Asthma Is a Preferred GINA Treatment Option in 

Adults and Adolescents?

A. Salmeterol 50 mcg, 1 puff bid maintenance and 
albuterol rescue.

B. Budesonide/formoterol (80/4.5 mcg) bid 
maintenance and rescue.

C. Fluticasone 110 mcg, 2 puffs bid + montelukast 10 mg 
qHS maintenance and albuterol rescue.

D. Fluticasone + salmeterol (250/50) mcg 1 puff PRN
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• International guideline for asthma

• Advocate for regular or prn ICS/LABA in step 1 patients

• Asthma classifications: mild, moderate, severe

– They do not distinguish intermittent and persistent

• Formoterol is approved as a rescue inhaler in Europe

– Is not approved in USA for rescue

• Excellent GINA slide set at: https://ginasthma.org

Global Initiative for Asthma. Global Strategy for Asthma Management and Prevention, 2024. 
Available from: www.ginasthma.org

Global Initiative in Asthma (GINA) 2024

© Global Initiative for Asthma, www.ginasthma.orgGINA 2023 Box 3-2
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NAEPP 
vs 

GINA

NAEPP 
vs 

GINA
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Florida Medicaid Formula Search
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Money Slide – 
Work Smarter, Not Harder
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Box 3-12      © Global Initiative for Asthma, www.ginasthma.org*Anti-inflammatory reliever (AIR)
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1.  Fluticasone/vilanterol – DPI 

A. 100mcg/25mcg, 200/25

B. 1 puff qday

2.  Fluticasone/salmeterol – DPI and MDI 

A. 100-250-500mcg/50mcg DPI

B. 45-115-230mcg/21mcg MDI HFA

C. 2 puffs 2x/day, dose depends on severity

3.  Budesonide/formoterol – MDI 

A. 80-160mcg/4.5mcg

B. 2 puffs 2x/day, dose depends on severity

4.  Mometasone/formoterol – MDI 

A. 50-100-200mcg/5mcg

B. 2 puffs 2x/day, dose depends on severity  

Comments:
A.  Formoterol – short 
onset of action like SABA

B.  Two ICS/Formoterol 
combos available in USA

C.  Only BDS/FORM has 

strong evidence to date → 
GINA recommendations

Combination ICS/LABA
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1. Leukotriene Receptor Antagonists (LTRAs)

A. Montelukast (Singulair) 10 mg qHS ($10-15 USD/mo)

B. Zafirlukast (Accolate) 40 mg daily (20mg 2x/day, $30-50 
USD/mo) 

2. 5-Lipoxygenase Inhibitor

A. Zileuton 600 mg ER bid (>$1000/mo USD… !!!) 

Other Asthma Control Medications

1. Immunomodulator – Omalizumab (Anti-IgE)

A. 150-375 mg subcut. INJ q2-4 weeks, $2000 USD/mo

B. Other biologic therapies

2. Mast cell stabilizer – Cromolyn nebulizer

A. 1 neb 4x/day, $160-250 USD/mo

3. Methylxanthine – Theophylline

A. 300-600mg/day, divided daily to bid, $50-60 USD/mo

B. Multiple toxicities

Other Asthma Control Medications
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• 3040 patients > 12 yo with uncontrolled moderate-to-severe asthma
• Randomized to three groups for rescue:

– Budesonide-albuterol 160/180 mcg (high dose BDS)

– Budesonide-albuterol 80/180 mcg (low dose BDS)
– Albuterol alone 180 mcg

• Risk of severe asthma exacerbation was significantly lower, by 26%, 
high dose BDS vs albuterol alone. (hazard ratio, 0.74; 95% 
confidence interval [CI], 0.62 to 0.89; P=0.001). 

• Hazard ratio in low dose BDS vs albuterol was 0.84 (95% CI, 0.71 to 
1.00; P=0.052). 

• The incidence of adverse events was similar in the three trial groups.

Papi A et al. Albuterol–budesonide fixed-dose combination rescue inhaler for asthma. N Engl J Med 2022 May 15; [e-pub].

ICS/SABA Combo vs ICS/LABA .. The Future?

• Risk of severe exacerbations 
in group using ICS/SABA 
was significantly less.

• Airsupra FDA approved 
January 2023

– Budesonide/albuterol

• Cost?  Ouch! →

ICS/SABA Combo vs ICS/LABA … The Future?
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Generic Fluticasone 
$90/Month

Generic Albuterol 
$13/Month

= $103/Month in Two 
Inhalers

• Good insurance → SMART with budesonide/formoterol generic
– Brand Symbicort is tier 2 with many providers…including Amazon
– $100/month generic on GoodRx
– Brand Dulera (mometasone/form.) is tier 2-3 with some providers

• No insurance and qualifies for Medicaid
– Symbicort (budesonide/formoterol) and Dulera (mometasone/formoterol) 

both covered

• Catastrophic only/no insurance
– Generic budesonide/formoterol $100/mo might be a reach financially, 

and…
– Generic albuterol $13/mo at Walmart
– Generic ICS ($90/mo) + generic SABA ($13/mo) = $103

– …about the same as generic BDS/FOR 

Asthma Patients: Meds vs Cost
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Every Patient Needs an Asthma 
Action Plan

Peak Flow 
Meters

These Two Enable 
Setting the Three 

Zones
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CDC’s Asthma Action Plan
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NHLBI/NIH materials in public domain: http://www.nhlbi.nih.gov/files/docs/public/lung/asthma_actplan.pdf 

Supplement to Reddel et 

al, JACI in Practice 

2022; 10: S31-s38

This template can be 

modified for other ICS-

formoterol combinations 

or for as-needed-only 

ICS-formoterol. 

The action plan on which 

it is based has been 

widely used in Australia 

and other countries 

since 2007.
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• Identify and avoid provocative allergens

 House dust mites (HDM-SLIT), animal danders, mold

 Food allergies rarely cause isolated asthma sx

 Consider allergy eval: ImmunoCAP, Allergy c/s

• Respiratory irritants

 Smoke – tobacco, fire, … volcano

 Vog in Hawaii with an east wind:

  Magma + NaCl (salt water) = HCl in the wind

Environmental Triggers

Vog in HawaiiVog in Hawaii
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• Immunizations include:

– Annual influenza vaccination

– CDC recommends Pneumococcal vaccination for all 

patients with lung disease (asthma)

– COVID-19 

• Aspirin and NSAID sensitivity in 3-5% asthma patients

Prevention in Asthma

You’ve Controlled All Triggers 
and the Patient Is Still in the 

Hospital Several Times a Year … 
What to Do?
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Arizona, Here I Come!

1. Patient has a life-threatening exacerbation (ICU, 
intubation, code)

2.Patient requiring hospitalization or ≥ 2 oral 
steroid bursts in a year

3. Step 4 care in an adult (Daily medium dose ICS/FORM)

4. Asthma uncontrolled after 3-6 months active therapy and 
monitoring

5. Patient appears unresponsive to therapy

Ref, NAEPP 2020

When to Refer
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6. Diagnosis of asthma is uncertain

7. Other complicating conditions exist (nasal polyps, 
COPD, chronic sinusitis, others)

8. Additional tests are needed (allergy skin testing, 
bronchoscopy)

9. Patient may be a candidate for allergen immunotherapy

Ref, NAEPP 2020

When to Refer

Key Practice Points

1. Use ICS/formoterol as the preferred GINA 2024 choice 
for all patients ≥ 12 yo with asthma

– Generic BDS/FORM cost ($100) = Generic 
FLUT+ALB ($103)

2. All patients need an asthma action plan 

– Can create AAP using sx alone w/o using peak flow 
values

3. Do not use LABAs as monotherapy in Asthma

4. Immunize patients as appropriate
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