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Objectives

1. Analyze evidence-based asthma guidelines recommended for 
persistent asthma in adolescent and adult patients. 

2. Discuss the preferred controller and reliever pharmacotherapy 
recommendations in adolescent and adults with asthma in the NAEPP 
2020 Guideline Update and GINA 2020 Report

3. Evaluate barriers and concerns in implementing SMART in the United 
States in adolescent and adult asthma. 



2020 Focused Updates to the 
Asthma Management Guidelines

• Released December 2020

• Contains 19 recommendations 
addressing six priority topic 
areas

• Using inhaled corticosteroids 
when needed for recurrent 
wheezing or persistent asthma

2020 Focused Updates to the Asthma Management
Guidelines. J Allergy Clin Immunol 2020;146:1217-70.



2020 Focused Updates to the 
Asthma Management Guidelines

• 20,572 nonduplicated articles 
and other sources were reviewed

• 475 relevant publications were 
included in the 6 systematic 
reviews

• An additional 15 articles were 
included in the update by the 
expert panel

Cloutier M, Dixon AE, Krishnan JA, et al. JAMA. 2020;324(22):2301-2317



Managing Asthma in Adolescents and Adults

National Heart, Lung, and Blood Institute (NHLBI) Advisory 
Council chose 6 topics to update the 2007 asthma guidelines 
based on results from a 2014 needs assessment

•Fractional Exhaled Nitric Oxide Testing
•Indoor Allergen Mitigation
•Intermittent Inhaled Corticosteroids
•Long-Acting Muscarinic Antagonists
•Immunotherapy in the Treatment of Allergic Asthma
•Bronchial Thermoplasty

NHLBI. J Allergy Clin Immunol 2020;146:1217-70.



2020 Focused Updates to the 
Asthma Management Guidelines

2020 NAEPP Update 

First time two additional forms of rescue therapy are recommended

àshort-acting β2 -agonists (SABAs) with separate inhaled corticosteroid 
(ICS) as needed for mild asthma 

àsingle ICS + formoterol combination inhaler for moderate-to-severe 
asthma

SMART single maintenance and reliever inhaler therapy 



2020 NAEPP Asthma Update
Aged 12 + years



SMART: Single Maintenance and Reliever Therapy

“Use of a single inhaler containing the combination of an 
inhaled corticosteroid (ICS) and formoterol, 

a specific long- acting bronchodilator, 
for both maintenance and quick relief therapy 

is recommended by the Global Initiative for Asthma 
and the National Asthma Education and Prevention Program 

Coordinating Committee 
in steps 3 and 4 of asthma management”

Reddel, HK, Bateman ED, MB, Schatz M, et al. J Allergy Clin Immunol Pract 2022;10:S31-S8 



2020 NAEPP Asthma Update:
Aged 12 + years 

High certainty of evidence demonstrating benefit
of SMART in Steps 3 and 4 

compared with

à same-dose ICS/long-acting β2 agonist (LABA)
OR

à higher-dose ICS therapy, plus short-acting 
β2 agonist (SABA) as needed

Cloutier MM, Baptist AP, Blake KV, et al. J Allergy Clin Immunol 2020;146:1217-70.
Reddel HK,  Bateman ED, Schatz M, et al. J Allergy Clin Immunol Pract 2022;10:S31-S8



2020 NAEPP Asthma Update
Aged 12 + years

• Aged 12 years or older with asthma, NAEPP gave a 
recommendation with a high certainty of evidence for SMART 
compared with higher-dose ICS-LABA plus as-needed SABA

• Uncontrolled asthma despite daily ICS-LABA treatment plus 
as-needed SABA, the clinical trial evidence supports 
switching to SMART at the same or lower maintenance ICS-
LABA dose before considering a step-up of maintenance 
treatment



Global Initiative for Asthma (GINA)

Single maintenance and reliever 

therapy is also preferentially 

recommended in steps 3 and 4 in the 

Global Initiative for Asthma (GINA) 

strategy report, the most recent update 

of which was published in 2021

Global Strategy for Asthma Management and Prevention. 2021. https://ginasthma.org/reports

https://ginasthma.org/reports


2020 NAEPP Asthma Update
Aged 12 + years

Recommendations for pharmacologic therapy 
continue to be based on a stepwise approach 

using shared decision-making to achieve
and maintain asthma control at the 

lowest effective therapeutic regimen

National Heart, Lung, and Blood Institute. 2020 Focused Updates to the Asthma Management Guidelines: A 
Report from the National Asthma Education and Prevention Program Coordinating Committee Expert Panel 
Working Group. Published December 2020. 



SMART: Single Maintenance and Reliever Therapy

• SMART employs a single ICS+formoterol combination inhaler product 
dosed daily and as needed for asthma exacerbations.

• Maximum dosage of formoterol varies by age
• Each inhalation of SMART will deliver 4.5 mcg of formoterol
• Patients aged 4 to 11 can use 8 puffs of formoterol daily (36 mcg)
• Patients aged 12 and older can use 12 puffs of their inhaler per day (54 

mcg)

National Heart, Lung and Blood Institute (2020). 2020 Focused updates to the Asthma Management Guidelines. 
Clinician’s Guide. (NIH Publication No. 20-HL-8141).



2020 Focused Updates to the Asthma 
Management Guidelines Ages 12+

Quick-relief medications 
• Use SABA as needed for symptoms. The intensity of treatment depends 

on the severity of symptoms: up to 3 treatments at 20-minute intervals 
as needed

• In steps 3 and 4, the preferred option includes the use of ICS-formoterol 
1 to 2 puffs as needed up to a maximum total daily maintenance and 
rescue dose of 12 puffs (54 mcg)

Caution: Increasing use of SABA or use >2 days a week for symptom 
relief (not prevention of EIB) generally indicates inadequate control and 
may require a step up in treatment.



2020 Focused Updates to the Asthma 
Management Guidelines Ages 12+

• The terms ICS-LABA and ICS-formoterol indicate combination therapy 
with both an ICS and a LABA, usually and preferably in a single inhaler.

• Where formoterol is specified in the steps, it is because the evidence is 
based on studies specific to formoterol.
• In individuals ages 12 years and older with persistent allergic asthma in 
which there is uncertainty in choosing, monitoring, or adjusting anti-
inflammatory therapies based on history, clinical findings, and spirometry, 
FeNO measurement is conditionally recommended as part of an ongoing 
asthma monitoring and management strategy that includes frequent 
assessment. 
• Bronchial thermoplasty was evaluated in Step 6. The outcome was a 
conditional recommendation against the therapy.



2020 NAEPP Asthma Update:
Aged 12 + years

• Most SMART clinical trials were in adults and 
adolescents, using budesonide-formoterol 160/ 4.5 
mg, one inhalation once or twice daily (step 3) and 
two inhalations twice daily (step 4)

• Other ICS/long-acting bronchodilator combinations 
have not been studied







2020 Focused Updates to the Asthma 
Management Guidelines Ages 12+

First check adherence, inhaler technique, environmental factors, and 
comorbid conditions. • Step up if needed; reassess in 2–6 weeks
• Step down if possible (if asthma is well controlled for at least 3 
consecutive months) Consult with asthma specialist if Step 4 or 
higher is required. Consider consultation at Step 3. Control 
assessment is a key element of asthma care. This involves both 
impairment and risk. Use of objective measures, self-reported 
control, and health care utilization are complementary and should be 
employed on an ongoing basis, depending on the individual’s clinical 
situation.

Assess Control

NIH Publication No. 20-HL-8142 December 2020





SMART

Maximum number of puffs per day is based on 4.5 mcg formoterol/inhalation):

Ages 4-11:  8 puffs (36 mcg formoterol)

Ages 12 years and older: 12 (54 mcg formoterol) 

Clinical note: formoterol is the only LABA studied for use in SMART

Indications Dosing
• Step 3 (low-dose ICS) and 

Step 4 (medium-dose ICS) 
treatment.

• Patients poorly controlled on 
ICS-LABA with SABA as 
quick relief

• 1–2 puffs once or twice daily for maintenance 
and 1–2 puffs as needed for asthma symptoms. 

• Maintenance dosing and frequency depends on 
age, asthma severity, and ICS dose in the ICS-
formoterol preparation 



SMART

SMART regimen 
should be introduced 

with a careful explanation of 
its role in 

self-management, preferably 
with a customized written 

asthma action plan

Asthma and Allergy foundation of America. AAFA.org



Expert Panel Recommendations for the 
2020 Asthma Guideline Update

Aged 12 Years or Older



Pharmacologic Therapy for Managing Asthma in 
Individuals Aged 12 Years or Older

Mild Persistent Asthma
Intermittent Inhaled Corticosteroids (ICSs)

à daily low-dose ICS and an as-needed short- acting
β2-agonist (SABA) for quick relief therapy 

OR

à as-needed ICS and a SABA used concomitantly 

conditional recommendation, moderate certainty of evidence



Pharmacologic Therapy for Managing Asthma in 
Individuals Aged 12 Years or Older

A short-term increase in the ICS dose 
alone for worsening of asthma symptoms 

is not recommended



Pharmacologic Therapy for Managing Asthma in 
Individuals Aged 12 Years or Older

Moderate to Severe Persistent Asthma

ICS-formoterol therapy in a single inhaler used 
as both daily controller and reliever therapy 

compared with 
higher-dose ICS-LABA therapy as 

daily controller therapy and a 
SABA for quick-relief therapy 

conditional recommendation, high certainty of evidence



Use of Long-Acting Muscarinic Antagonists (LAMAs) 
as Add-on Therapy

Uncontrolled Persistent Asthma
Expert Panel recommends against adding a LAMA to 
an ICS compared with adding a LABA to an ICS

If a LABA is not the expert panel recommends 
adding a LAMA to ICS controller therapy compared with 
continuing the same dose of ICS alone

conditional recommendation against, moderate certainty of evidence



Use of Long-Acting Muscarinic Antagonists 
(LAMAs) as Add-on Therapy

Uncontrolled Persistent Asthma 

Expert Panel recommends adding 
a LAMA to ICS-LABA therapy compared 
with continuing the same dose of ICS-
LABA therapy

conditional recommendation, moderate certainty of evidence



Utility of Fractional Exhaled Nitric Oxide (FeNO) in Asthma 
Diagnosis and Monitoring Treatment and Disease Activity

• FENO levels must be interpreted in conjunction with other clinical data

• Test results should not be used alone to diagnose asthma

• Measurements can serve as an adjunct test

• Current evidence suggests that FENO can prevent exacerbations only 
when testing is used frequently (eg, every 2-3 months)

• Expert Panel does not recommend using FENO testing to assess 
adherence to treatment (mostly for ICSs) because the strength of this 
evidence is low



Allergen Reduction Strategies in
Management of Asthma

• Patients with asthma who do not have sensitization to specific indoor 
allergens, or no symptoms related to exposure to specific indoor 
allergens, the expert panel conditionally recommends against allergen 
mitigation interventions as part of routine asthma management

• Patients with asthma who have symptoms related to exposure to 
identified allergens, confirmed by history taking or allergy testing, the 
expert panel conditionally recommends a multicomponent allergen-
specific mitigation intervention 



Role of Subcutaneous and Sublingual Immunotherapy 
in Treatment of Allergic Asthma

Mild to Moderate Allergic Asthma

Expert panel recommends the use of subcutaneous immunotherapy as an 
adjunct treatment to standard pharmacotherapy in individuals whose 
asthma is controlledat the initiation, buildup, and maintenance phases of 
immunotherapy

Expert panel recommends against the use of sublingual 
immunotherapy in asthma treatment 

conditional recommendation, moderate certainty of evidence



Bronchial Thermoplasty

Aged 18 years or older with persistent 
asthma, the expert panel conditionally 
recommends against bronchial 
thermoplasty

Aged18 years or older with persistent 
asthma who place a low value on harms 
(short-term worsening symptoms and 
unknown long-term adverse effects) and 
a high value on potential benefits 
(improvement in quality of life, a small 
reduction in exacerbations) might 
consider bronchial thermoplasty

uab.edu



2020 Focused Updates to the Asthma 
Management Guidelines Ages 12+

• Assess environmental factors

• Provide patient education

• Manage comorbidities 

NIH Publication No. 20-HL-8142 December 2020



Principal steps to achieving and 
maintaining asthma control

• Initiate or increase inhaled corticosteroid (ICS) or add long-acting β2-agonist 
(LABA) to ICS (step up) to gain control à check adherence and inhaler technique first)

• Maintain treatment to maintain control

• Prevent and treat exacerbations  à combination low-dose ICS/formoterol as both 
maintenance and reliever is more effective than ICS/LABA maintenance + as-needed short-acting 
β2-agonist

• Reduce to the lowest necessary maintenance dose when control is achieved

• Minimize the risk of adverse effects of treatment



Assess Control

• First check adherence, inhaler technique, environmental factors, and 
comorbid conditions.

• Step up if needed  reassess in 2–6 weeks 

• Step down if possible (if asthma is well controlled for at least 
consecutive months) 

• Consult with asthma specialist if Step 4 or higher is required

• Consider consultation at Step 3



2020 Focused Updates to the Asthma 
Management Guidelines Ages 12+

• Control assessment is a key element of asthma care

• Involves both impairment and risk

• Use of objective measures, self-reported control, and 
health care utilization are complementary and should 
be employed on an ongoing basis, depending on the 
individual’s clinical situation



What we should discuss with our
patients and families

• Primary demonstrated benefits of combination ICS-formoterol used 
daily and as needed:
– reductions in asthma exacerbations requiring unscheduled medical visits and use 

of systemic corticosteroids
• Studies found no difference in documented harm between as needed  

therapy and daily ICS-LABA

• Studies showed that combination ICS-formoterol reduces exposure to 
corticosteroids, suggesting that the intervention might reduce future 
corticosteroid associated harm 

• May  not be appropriate for some individuals for such reasons as cost, 
formulary considerations, or medication intolerance

2020 Focused Updates to the Asthma Management Guidelines  https://www.nhlbi.nih.gov

https://www.nhlbi.nih.gov/sites/default/files/publications/AsthmaCliniciansGuideDesign-508.pdf


CASE



2020 Focused Updates to the Asthma Management 
Guidelines Ages 12+

Jennifer is a 45-year-old female with 
moderate persistent asthma partially 
controlled. 

She is in your office today for a routine follow 
up visit. She has been administering 
albuterol HFA 2 puffs 2 to 3 times most 
everyday the past 3 to 4 weeks.  

She works as a nurse practitioner at a large 
hospital. 

You introduce her to SMART. 

She does not know why you are giving her a 
combination on ICS and formoterol as a 
single maintenance and reliever therapy.   



Before you get started you understand the 

SMART regimen should be introduced with a 

careful explanation of its role in 

self-management and give her an individualized 

written asthma action plan



Question 1 

• How much of this ICS-formoterol can I take using 
this SMART plan you are telling me about?

• The recommendation for as-needed doses of budesonide 
formoterol 160/4.5 mg (200/6 mg metered dose) is to take one 
inhalation whenever needed for symptom relief. If symptoms persist 
after a few minutes, another dose can be taken, but no more than 6 
doses should be taken on a single occasion 

• The recommended total maximum dose that can be taken 
temporarily on any single day (total of maintenance plus as-needed 
doses) for budesonide formoterol is 12 inhalations for age 12 years 
and older



Question 2

• How does this SMART work and why can’t I just take 
what I always do?

Maintenance ICS-LABA treatment with as-needed SABA reliever improves asthma control 
and reduces the background risk for exacerbations compared with ICS plus as needed 
SABA, but the SMART approach specifically uses ICS formoterol as both the maintenance 
inhaler and the reliever inhaler.

SMART titrates additional ICS together with additional formoterol against breakthrough 
symptoms when symptoms increase, which significantly reduces the risk for severe 
exacerbations (defined as an emergency room visit, hospitalization, or the need for 
systemic corticosteroids for 3 or more days) compared with maintenance ICS or ICS-LABA 
regimens with a SABA reliever.



Question 3

Is SMART safe for me and what is the benefit?

Studies show no difference in documented harm between this type of 
therapy and daily ICS-LABA
The benefit of SMART in reducing asthma exacerbations is thought to 
occur partly by providing additional anti-inflammatory treatment during the 
window when asthma and airway inflammation are worsening.
In patients taking maintenance ICS or ICS-LABA, although as-needed 
formoterol has been shown to reduce the risk for exacerbations compared 
with as-needed SABA.  Extra doses of both ICS and formoterol in SMART 
may contribute to a further reduction in exacerbation risk



Question 4

• How do you decide which of your patients you are 
going to consider SMART?

Candidates for SMART treatment should require maintenance treatment with 
ICS-LABA  (steps 3 or 4). 
No recognized patient characteristics exclude patients from consideration for 
SMART. 
Because the main advantage of SMART is the reduction of severe 
exacerbations, with the associated reduction in potential cumulative adverse 
effects of oral corticosteroids, SMART is particularly well-suited to those with a 
history of asthma exacerbations. 
It has not been tested specifically in individuals who are obese or in pregnant 
women.

Price DB, Trudo F, Voorham J. J Asthma Allergy 2018;11:193-204
Reddel HK, Bateman ED, Schatz M. J Allergy Clin Immunol Pract 2022;10:S31-S8



Question 5

• How long do I have to take this SMART treatment?

Once your asthma is well-controlled, the maintenance dose should be 
adjusted to the lowest dose, so your asthma control is maintained. 

Sometimes asthma control can still be achieved by reducing the 
maintenance dose to once daily. An increase in the requirement for as-
needed doses after a reduction in the maintenance dose suggests that 
you should return to your previous dose.  



SMART

SMART regimen 
should be introduced 

with a careful explanation of 
its role in 

self-management, preferably 
with a customized written 

asthma action plan

Asthma and Allergy foundation of America. AAFA.org



Asthma Impairment and Risk Questionnaire 
(AIRQ™)

Annallergy.org
AstraZeneca     



AstraZeneca



Sciencedirect.com
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