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Disclosure Information
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by
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I will be discussing the “off label” use of medication 
budesonide/formoterol (Symbicort) and mometasone/formoterol 
(Dulera) inhalers
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Objectives:

• Understand the changes in recommendations 
for the use of combination inhalers for the 
treatment of asthma  using “SMART” therapy

• Demonstrate the proper use of MDI with 
spacers 

• Be able to utilize written asthma plans to 
improve optimal asthma care in schools
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P R O T E C T I N G ,  M A I N T A I N I N G  A N D  I M P R O V I N G  T H E  H E A L T H  O F  A L L  M I N N E S O T A N S

Asthma 2022 Minnesota Student Survey Update

Lilly Nystel | Asthma Program Student Worker



Background

▪ Self-reported online survey 
▪ Census design

▪ Conducted every 3 years

▪ 5th, 8th, 9th & 11th grades

▪ Voluntary and anonymous
▪ School districts 70% participation rate in 2022
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Overall, 14.1% of students reported that they had ever been told they 
have asthma.

14.1% N=17,244             95% CI =(0.139 – 0.143) 2022 MN Student Survey



Asthma disproportionally impacts students of color.

2022 MN Student SurveyCourtesy of lilly.nystel@state.mn.us
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Students with asthma are more likely to be 
current smokers of cigarettes. 

2019 MN Student SurveyCourtesy of emily.groebner@state.mn.us
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Students with asthma are more likely to be 
current users of e-cigarettes. 

2019 MN Student SurveyCourtesy of emily.groebner@state.mn.us
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Goals of Asthma Care

• No missed school or work due to asthma
• No sleep disruption
• Maintenance of normal activity levels
• No (or minimal) need for ER visits/hospitalizations
• Normal or near-normal lung function

The National Institutes of Health (NIH) has 
established the following goals for asthma 
management:

National Asthma Education and Prevention Program. Expert Panel Report 2: Guidelines for the 
Diagnosis and Management of Asthma. Bethesda, Md: National Heart, Lung, and Blood Institute, 
National Institutes of Health; April 1997. NIH publication 97-4051.



Establishing the Diagnosis of 
Asthma

Determine the presence of:
• Airflow obstruction is at least partially reversible
• Episodic symptoms of airway hyper-responsiveness 
• Airway inflammation-the primary driver of the hyper 

responsiveness and airflow obstruction



Asthma is an Inflammatory Airway disease
NOT Reactive Airways disease
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Fahy, J., O’Byrne, P. AJRCCM v163. 2001
https://inflammation-type2.org/holistic-view-on-
asthma/?utm_source=TrendMD&utm_medium=cpc&utm_ca
mpaign=Type_2_Inflammation_TrendMD_ Accessed 
6.14.20



Changes in the NAEPP and 
GINA Asthma Treatment 
Recommendations
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Assessing Asthma Control: EPR-3
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NAEPP Stepwise Treatment: EPR-3
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Single Maintenance and 
Reliever Therapy 

or 
“SMART” Therapy 

for Asthma
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Combination Inhalers

• Combine 2 medications into 1 inhaler
• Typically refers to the combination of an inhaled corticosteroid (ICS) 

and a long-acting beta-agonist (LABA)
• Studies have shown that adding a Long-Acting Beta Agonist (LABA) to an 

ICS is more effective than increasing the dose of ICS (Lancet 1994)
• IMPORTANT DISTINCTION:

• LABA’s are not all the same:  
• Salmeterol:  delayed onset of action (20-30 minutes)
• Formoterol:  immediate onset of action, similar to albuterol

1/11/2024



Single Maintenance and Reliever Therapy (SMART)

• SMART trial*
Patients already receiving a low daily maintenance 

dose of budesonide/formoterol (bud/form-
Symbicort), replacing (SABA- albuterol) reliever 
therapy with the as-needed bud/form combination 
Allows patients to adjust their anti-inflammatory 

therapy while simultaneously obtaining rapid relief 
from symptoms. 
Outcome measures:  reduced asthma 

exacerbations and improve asthma control
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*O'Byrne PM, Bisgaard H, Godard PP, Pistolesi M, Palmqvist M, Zhu Y, Ekström T, Bateman ED. Budesonide/formoterol
combination therapy as both maintenance and reliever medication in asthma. Am J Respir Crit Care Med. 2005 Jan 
15;171(2):129-36. doi: 10.1164/rccm.200407-884OC. Epub 2004 Oct 22. PMID: 15502112.



SMART Trial*
• Randomized, double-blind, 1-year study 
• 2,760 patients with asthma aged 4–80 

years 
• Maintenance dose of budesonide

• mean daily dose of 640 µg/day in 
adults and 320 µg/day in children)

• Bud/form for maintenance AND relief 
(less than maintenance  group)

• mean daily dose of budesonide of 
240 µg/day in adults and 126 µg in 
children 

• Results
 Reduced total severe 

exacerbations
 Reduced exposure to oral steroids
 Reduced reliever medication use 
 Decreased night-time symptoms  
 Improved lung function 

• Time to first exacerbation
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*O'Byrne PM, Bisgaard H, Godard PP, Pistolesi M, Palmqvist M, Zhu Y, Ekström T, Bateman ED. Budesonide/formoterol
combination therapy as both maintenance and reliever medication in asthma. Am J Respir Crit Care Med. 2005 Jan 
15;171(2):129-36. doi: 10.1164/rccm.200407-884OC. Epub 2004 Oct 22. PMID: 15502112.



Case #1
• HPI:  Athleta is a 6-year-old who is in the office for an asthma 

follow-up visit.  She was recently admitted to the hospital for an 
asthma exacerbation and not sure what triggered the event.  She 
typically spends weekends at her grandmother's house and sleeps 
on the carpet on the floor.

• Current asthma management:  Low-dose ICS inhaler and 
albuterol as needed.  She uses her albuterol 2-3 times a week at 
night due to cough and shortness of breath, even when she is not 
sick

• Physical exam is normal with no wheezing or cough
• Asthma Control Assessment:  Poorly controlled asthma based 

on the frequency of symptoms and albuterol use
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Treatment Plan (Case #1)
Lab results: Immunocap positive for cockroach, mice and dust

Treatment: LABA-ICS (low dose) as single therapy for controller and rescue Multi-
component environmental trigger reduction strategies 

Recommendation: In individuals ages 4 years and older with moderate to severe 
persistent asthma, the Expert Panel recommends ICS-formoterol in a single inhaler 
used as both daily controller and reliever therapy compared to either a higher-dose 
ICS as daily controller therapy and SABA for quick-relief therapy or the same-dose 
ICS-LABA as daily controller therapy and SABA for quick-relief therapy.

In children less than 12 years old ICS-formoterol can be used up to 8 puffs daily. 
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NAEPP 2020 EPR-4 Update
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SMART Implementation

Children 4-11 years
• With moderate –severe persistent asthma 
• On low or medium dose ICS (step 2 or 3 

therapy)
Preferred treatment:  combination inhaler with ICS-

Formoterol (Symbicort or Dulera) 
NOT ADVAIR or BREO

Used both daily and as needed
• Rescue dose 1-2 puffs as needed for asthma 

symptoms
Maximum puffs per day 

• Age 4-11 = 8 puffs
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Case #2

• Jalen is a 15-year-old with known asthma at a well childcare visit.
• He was taking Flovent 44 mcg 2 puffs twice daily which was 

increased to Flovent 110 mcg 2 puffs twice daily at his last 
admission for an asthma exacerbation.  He also takes montelukast 
10 mg daily and cetirizine 10 mg daily at bedtime

• He continues to have nighttime symptoms 2-3 times a week and is 
using his albuterol 2-3 times a week for daytime symptoms.

• His Asthma Control test is 16 and he has required 3 steroid bursts 
in the last year

• Physical Exam:  Allergic shiners with good BS bilaterally and no 
wheezing
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Treatment Plan (Case #2)
PFT’s: FEV1- 75% predicted, FEV1/FVC- 80% predicted, FEF 25- 75%- 70% 
predicted 

Treatment: ICS-LABA single therapy used twice daily and prn for quick relief

Recommendation: In individuals ages 12 years and older with moderate to 
severe persistent asthma, the Expert Panel conditionally recommends ICS-
formoterol in a single inhaler used as both daily controller and reliever therapy 
compared to higher-dose ICS-LABA as daily controller therapy and SABA for 
quick-relief therapy. 

In children 12 years or older, ICS-formoterol can be used up to 12 puffs daily
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NAEPP 2020 EPR-4 (1)
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NAEPP 2020 EPR-4 (2)

In patients 12 years and older with MILD 
Persistent asthma: 

• Treatment options for Step 2 therapy
1) Daily low-dose ICS and as needed SABA
2) Intermittent as-needed SABA AND ICS (one 

after the other) for worsening asthma 
symptoms
• 2-4 puffs of albuterol  followed by 80-250 

mcg beclomethasone (or equivalent) every 4 
hours as needed for asthma symptoms

1/11/2024



NAEPP 2020 EPR-4 (3)
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NAEPP 2020 EPR-4 (4)
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https://www.chop.edu/clinical-pathway/asthma-known-or-new-diagnosis-clinical-pathway Accessed 3/13/21

https://www.chop.edu/clinical-pathway/asthma-known-or-new-diagnosis-clinical-pathway


Mild Intermittent 
or 

Exercise-induced 
Asthma
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© Global Initiative for Asthma, www.ginasthma.org© Global Initiative for Asthma, www.ginasthma.org

GINA 2018 – main treatment figure

Step 1 treatment is for 
patients with symptoms 
<twice/month and no risk 
factors for exacerbations

Previously, no controller 
was recommended for 
Step 1, i.e. SABA-only 

treatment was ‘preferred’



GINA 2018 – main treatment figure (continued)
Box 3-5A
Adults & adolescents 12+ years

Personalized asthma management:
Assess, Adjust, Review response

Confirmation of diagnosis if necessary  
Symptom control & modifiable
risk factors (including lung function)
Comorbidities
Inhaler technique & adherence  
Patient goals

Treatment of modifiable risk  
factors & comorbidities
Non-pharmacological strategies  
Education & skills training  
Asthma medications

Symptoms  
Exacerbations  
Side-effects  
Lung function
Patient satisfaction

PREFERRED  
CONTROLLER
to prevent exacerbations  
and control symptoms

‘Controller’ treatment 
means the treatment 

taken to prevent 
exacerbations

Asthma medication options:  
Adjust treatment up and down for  
individual patient needs

STEP 1

As-needed  
low dose
ICS-formoterol *

STEP 2

Daily low dose inhaled corticosteroid (ICS),  
or as-needed low dose ICS-formoterol *

STEP 3

Low dose  
ICS-LABA

STEP 4

Medium dose  
ICS-LABA

STEP 5

High dose  
ICS-LABA
Refer for  
phenotypic  
assessment
± add-on  
therapy,  
e.g.tiotropium,  
anti-IgE,
anti-IL5/5R,
anti-IL4R

Other  
controller options

Low dose ICS  
taken whenever  
SABA is taken†

Leukotriene receptor antagonist (LTRA), or  
low dose ICS taken whenever SABA taken †

Medium dose  
ICS, or low dose  
ICS+LTRA #

High dose  
ICS, add-on  
tiotropium, or  
add-on LTRA #

Add low dose  
OCS, but  
consider
side-effects

PREFERRED  
RELIEVER

As-needed low dose ICS-formoterol * As-needed low dose ICS-formoterol ‡

Other  
reliever option As-needed short-acting β2 -agonist (SABA)

*  Off-label; data only with budesonide-formoterol (bud-form)
† Off-label; separate or combination ICS and SABA inhalers

‡ Low-dose ICS-form is the reliever for patients prescribed  
bud-form or BDP-form maintenance and reliever therapy

# Consider adding HDM SLIT for sensitized patients with
allergic rhinitis and FEV >70% predicted© Global Initiative for Asthma, www.ginasthma.org



Future Therapy Option for Asthma-
• Albuterol–Budesonide Fixed-Dose Combination Rescue Inhaler for 

Asthma
• A total of 3132 patients underwent randomization, among whom 97% 

were 12 years of age or older.
• The risk of severe asthma exacerbation was significantly lower, by 

26%, in the higher-dose combination group than in the albuterol-alone 
group (hazard ratio, 0.74; 95% confidence interval [CI], 0.62 to 0.89; 
P=0.001).

• CONCLUSIONS 
• The risk of severe asthma exacerbation was significantly lower with as-

needed use of a fixed-dose combination of 180 μg of albuterol and 160 
μg of budesonide than with as-needed use of albuterol alone among 
patients with uncontrolled moderate to-severe asthma who were 
receiving a wide range of inhaled glucocorticoid-containing 
maintenance therapies

• Airsupra (Astra Zeneca) is FDA approved and is expected to be available in 
2024
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Papi A, Chipps BE, Beasley R, Panettieri RA Jr, Israel E, Cooper M, Dunsire L, Jeynes-Ellis A, Johnsson E, Rees R, Cappelletti C, Albers FC. 
Albuterol-Budesonide Fixed-Dose Combination Rescue Inhaler for Asthma. N Engl J Med. 2022 Jun 2;386(22):2071-2083. doi: 
10.1056/NEJMoa2203163. Epub 2022 May 15. PMID: 35569035.



Written Asthma Action Plans

• Important chronic care document
• Helps patients/caregivers know what 

medications to take on a daily basis to control 
their asthma

• Explains what they should do if they have 
increased asthma symptoms

• Explains what to do if they have respiratory 
distress and documents clinic phone numbers

• See MDH Asthma Program “November News” for 
great information!



Asthma Action Plan- HCMC



   

1/11/2024



Always Demonstrate and Review the 
Proper use of Inhalers and SpacersDRUG DELIVERY IS 

EVERYTHING!



Resources:

• Minnesota Department of Health Asthma Program 
• Asthma strategic plan for 2021-2030

(https://www.health.state.mn.us/diseases/asthma/about/stateplan.html)
• Asthma Medications: Tools and Resources for Health Care 

Providers 
(https://www.health.state.mn.us/diseases/asthma/medications/index.ht
ml) 

• American Lung Association
• Asthma Friendly Schools Initiative (https://www.lung.org/lung-health-

diseases/lung-disease-lookup/asthma/health-professionals-
educators/asthma-friendly-schools-initiative)
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https://www.lung.org/lung-health-diseases/lung-disease-lookup/asthma/health-professionals-educators/asthma-friendly-schools-initiative
https://www.lung.org/lung-health-diseases/lung-disease-lookup/asthma/health-professionals-educators/asthma-friendly-schools-initiative


Camp Superkids

A Camp for Kids 
with Asthma

June 23-28, 2024
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CEU Credit information from MDH

• For One CEU credit, please click the link below, complete the form 
and a CEU certificate will be sent to you via e-mail.

• Please complete the form by December 21 at 5:00 pm to receive your 
CEU

• MDH will “open” access to the link at 2:30 pm on November 30 and 
close access at 5 pm on December 21.

• CEU form (https://forms.office.com/g/kH1kFyDDsf)
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https://forms.office.com/g/kH1kFyDDsf


Thank You!

Questions?
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