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Strength of recommendation (SOR)

 A   Good-quality patient-oriented 
evidence

   B    Inconsistent or limited-quality 
patient-oriented evidence

   C   Consensus, usual practice,  
opinion, disease-oriented  
evidence, case series

PRACTICE  
RECOMMENDATIONS
❯ Consider early initiation 
of intermittent inhaled 
corticosteroid (ICS)-
formoterol over a short-acting 
beta-2 agonist for reliever 
therapy.  A

❯ Start prescribing single 
maintenance and reliever 
therapy (SMART) with 
ICS-formoterol to reduce 
exacerbation rates and 
simplify application.  A

❯ Consider FeNO assessment 
when the diagnosis of asthma 
remains unclear despite 
history and spirometry 
findings.  B

❯ Consider adding a long-
acting antimuscarinic agent 
to a medium- or high-dose 
ICS-LABA (long-acting beta-2 
agonist) combination in 
uncontrolled asthma.  A

Asthma management:
How the guidelines compare
This quick guide details the similarities and differences 
between recommendations from the National Asthma 
Education and Prevention Program and the Global 
Initiative for Asthma.  

CASE u
Erica S*, age 22, has intermittent asthma and presents to your 
clinic to discuss refills of her albuterol inhaler. Two years ago, 
she was hospitalized for a severe asthma exacerbation be-
cause she was unable to afford medications. Since then, her 
asthma has generally been well controlled, and she needs to 
use albuterol only 1 or 2 times per month. Ms. S says she has no 
morning chest tightness or nocturnal coughing, but she does 
experience increased wheezing and shortness of breath with 
activity.

What would you recommend? Would your recommenda-
tion differ if she had persistent asthma? 

 *The patient’s name has been changed to protect her identity. 

As of 2020, more than 20 million adults and 4 million 
children younger than 18 years of age in the United 
States were living with asthma.1 In 2019 alone, there 

were more than 1.8 million asthma-related emergency de-
partment visits for adults, and more than 790,000 asthma-
related emergency department visits for children. Asthma 
caused more than 4000 deaths in the United States in 2020.1 
Given the scale of the burden of asthma, it is not surprising 
that approximately 60% of all asthma visits occur in primary 
care settings,2 making it essential that primary care physi-
cians stay abreast of recent developments in asthma diagno-
sis and management. 

Since 1991, the major guidance on best practices for asth-
ma management in the United States has been provided by the 
National Heart, Lung, and Blood Institute (NHLBI)’s National 
Asthma Education and Prevention Program (NAEPP). Its last 
major update on asthma was released in 2007 as the Expert 
Panel Report 3: Guidelines for the Diagnosis and Management 
of Asthma (EPR-3).3 Since that time, there has been signifi-
cant progress in our understanding of asthma as a complex  
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eosinophilic 
inflammation 
and treatment 
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an inhaled 
corticosteroid 
more likely.

spectrum of phenotypes, which has advanced 
our knowledge of pathophysiology and helped 
refine treatment. In contrast to the NAEPP, the 
Global Initiative for Asthma (GINA) has pub-
lished annual updates on asthma manage-
ment incorporating up-to-date information.4 
In response to the continuously evolving body 
of knowledge on asthma, the NAEPP Coor-
dinating Committee Expert Panel Working 
Group published the 2020 Focused Updates to 
the Asthma Management Guidelines.5

Given the vast resources available on 
asthma, our purpose in this article is not to 
provide a comprehensive review of the step-
wise approach to asthma management, but 
instead to summarize the major points pre-
sented in the 2020 Focused Updates and how 
these compare and contrast with the latest 
guidance from GINA.

A heterogeneous disease
Asthma is a chronic respiratory disease char-
acterized by both variable symptoms and 
airflow limitation that change over time, of-
ten in response to external triggers such as 
exercise, allergens, and viral respiratory in-
fections. Common symptoms include wheez-
ing, cough, chest tightness, and shortness of 
breath. Despite the common symptomatol-
ogy, asthma is a heterogeneous disease with 
several recognizable phenotypes including 
allergic, nonallergic, and asthma with persis-
tent airflow limitation. 

The airflow limitation in asthma occurs 
through both airway hyperresponsiveness to 
external stimuli and chronic airway inflam-
mation. Airway constriction is regulated by 
nerves to the smooth muscles of the airway. 
Beta-2 nerve receptors have long been the 
target of asthma therapy with both short-
acting beta-2 agonists (SABAs) as rescue 
treatment and long-acting beta-2 agonists 
(LABAs) as maintenance therapy.3,4 However, 
there is increasing evidence that cholinergic 
nerves also have a role in airway regulation in 
asthma, and long-acting muscarinic antago-
nists (LAMAs) have recently shown benefit 
as add-on therapy in some types of asthma.4-6 
Inhaled corticosteroids (ICSs) have long held 
an important role in reducing airway inflam-
mation, especially in the setting of allergic or 
eosinophilic inflammation.3-5

Spirometry is essential to asthma 
Dx—but what about FeNO?
The mainstay of asthma diagnosis is con-
firming both a history of variable respiratory 
symptoms and variable expiratory airflow 
limitation exhibited by spirometry. Obstruc-
tion is defined as a reduced forced expiratory 
volume in 1 second (FEV

1
) and as a decreased 

ratio of FEV
1
 over forced vital capacity (FVC) 

based on predicted values. An increase of at 
least 12% in FEV

1
 post bronchodilator use in-

dicates asthma for adolescents and adults. 
More recently, studies have examined 

the role of fractional exhaled nitric oxide 
(FeNO) in the diagnosis of asthma. The 2020 
Focused Updates report states that FeNO 
may be useful when the diagnosis of asth-
ma is uncertain using initial history, physi-
cal exam, and spirometry findings, or when 
spirometry cannot be performed reliably.5 
Levels of FeNO > 50 ppb make eosinophilic 
inflammation and treatment response to an 
ICS more likely. FeNO levels < 25 ppb make 
inflammatory asthma less likely and should 
prompt a search for an alternate diagnosis.5 
For patients with FeNO of 25 to 50 ppb, more 
detailed clinical context is needed. In con-
trast, the 2022 GINA updates conclude that 
FeNO is not yet an established diagnostic tool 
for asthma.4

Management
When to start and adjust an ICS
ICSs continue to be the primary controller 
treatment for patients with asthma. However, 
the NAEPP and GINA have provided differ-
ent guidance on how to initiate step therapy 
(TABLE3-5). NAEPP focuses on severity classi-
fication, while GINA recommends treatment 
initiation based on presenting symptoms. 
Since both guidelines recommend early 
 follow-up and adjustment of therapy accord-
ing to level of control, this difference becomes 
less apparent in ongoing care. 

A more fundamental difference is seen 
in the recommended therapies for each 
step (TABLE3-5). Whereas the 2020 Focused 
Updates prefers a SABA as needed in step 1, 
GINA favors a low-dose combination of ICS-
formoterol as needed. The GINA recommen-
dation is driven by supportive evidence for 
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early initiation of low-dose ICS in any patient 
with asthma for greater improvement in lung 
function. This also addresses concerns that 
overuse of as-needed SABAs may increase 
the risk for severe exacerbations. Evidence 
also indicates that the risk for asthma- related 
death and urgent asthma-related health care 
increases when a patient takes a SABA as 
needed as monotherapy compared with ICS 
therapy, even with good symptom control.7,8

❚ Dosing of an ICS is based on step ther-
apy regardless of the guideline used and is 
given at a total daily amount—low, medium, 
and high—for each age group. When initi-
ating an ICS, consider differences between 
available treatment options (eg, cost, admin-
istration technique, likely patient adherence, 
patient preferences) and employ shared de-
cision-making strategies. Dosing may need 
to be limited depending on the commercially 
available product, especially when used 
in combination with a LABA. However, as 
GINA emphasizes, a low-dose ICS provides 
the most clinical benefit. A high-dose ICS is 
needed by very few patients and is associ-
ated with greater risk for local and systemic 
adverse effects, such as adrenal suppression. 
With these considerations, both guidelines 
recommend using the lowest effective ICS 
dose and stepping up and down according to 
the patient’s comfort level.

❚ Give an ICS time to work. Although an 
ICS can begin to reduce inflammation within 
days of initiation, the full benefit may be evi-
dent only after 2 to 3 months.4 Once the pa-
tient’s asthma is well controlled for 3 months, 
stepping down the dose can be considered 
and approached carefully. Complete cessa-
tion of ICSs is associated with significantly 
higher risk for exacerbations. Therefore, a gen-
eral recommendation is to step down an ICS 
by 50% or reduce ICS-LABA from twice-daily 
administration to once daily. Risk for exacer-
bation after step-down therapy is heightened 
if the patient has a history of exacerbation or 
an emergency department visit in the past  
12 months, a low baseline FEV

1
, or a loss of 

control during a dose reduction (ie, airway hy-
perresponsiveness and sputum eosinophilia).

❚ Weigh the utility of FeNO measure-
ment. The 2020 Focused Updates also rec-
ommend considering FeNO measurement 

to guide treatment choice and monitoring, 
although this is based on overall low cer-
tainty of evidence.5 GINA affirms the mixed 
evidence for FeNO, stating that while a few 
studies have shown significantly reduced 
exacerbations among children, adolescents, 
and pregnant women with FeNO-guided 
treatment, other studies have shown no sig-
nificant difference in exacerbations.4,9-15 At 
this time, the role for FeNO in asthma man-
agement remains inconclusive, and access to 
it is limited across primary care settings.

When assessing response to ICS therapy 
(and before stepping up therapy), consider 
patient adherence, inhaler technique, wheth-
er allergen exposure is persistent, and pos-
sible comorbidities. Inhaler technique can be 
especially challenging, as each inhaler varies 
in appearance and operation. Employ patient 
education strategies (eg, videos, demonstra-
tion, teach-back methods). If stepping up 
therapy is indicated, adding a LABA is recom-
mended over increasing the ICS dose. Since 
asthma is variable, stepping up therapy can 
be tried and reassessed in 2 to 3 months. 

SMART is preferred
Single maintenance and reliever therapy 
(SMART) with ICS-formoterol, used as need-
ed, is the preferred therapy for steps 3 and 4 
in both GINA recommendations and the 2020 
Focused Updates (TABLE3-5). GINA also prefers 
SMART for step 5. The recommended SMART 
combination that has been studied contains 
budesonide (or beclomethasone, not avail-
able in combination in the United States) for 
the ICS and formoterol for the LABA in a sin-
gle inhaler that is used both daily for control 
and as needed for rescue therapy.  

Other ICS-formoterol or ICS-LABA com-
binations can be considered for controller 
therapy, especially those described in the 
NAEPP and GINA alternative step therapy rec-
ommendations. However, SMART has been 
more effective than other combinations in 
reducing exacerbations and provides similar 
or better levels of control at lower average ICS 
doses (compared with ICS-LABA with SABA 
or ICS with SABA) for adolescent and adult 
patients.3,4 As patients use greater amounts of 
ICS-formoterol during episodes of increased 
symptoms, this additional ICS may augment 
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the anti-inflammatory effects. SMART may 
also improve adherence, especially among 
those who confuse multiple inhalers.

SMART is also recommended for use in 
children. Specifically, from the 2020 Focused 
Updates, any patient ≥ 4 years of age with a 
severe exacerbation in the past year is a good 
SMART candidate. Also consider SMART 
before higher-dose ICS-LABA and SABA as 
needed. Additional benefits in this younger 
patient population are fewer medical visits 
or less systemic corticosteroid use with im-
proved control and quality of life. 

❚ Caveats. Patients who have a diffi-
cult time recognizing symptoms may not be 
good candidates for SMART, due to the po-
tential for taking higher or lower ICS doses 
than necessary.

SMART specifically refers to formoterol 
combinations that produce bronchodila-
tion within 1 to 3 minutes.16 For example, 
the SMART strategy is not recommended for 
patients using ICS-salmeterol as controller 
therapy.

Although guideline supported, SMART 
options are not approved by the US Food 
and Drug Administration for use as reliever 
therapy.

With the single combination inhaler, 
consider the dosing limits of formoterol. The 
maximum daily amount of formoterol for 
 adolescents and adults is 54 μg (12 puffs) de-
livered with the budesonide-formoterol me-
tered dose inhaler. When using SMART as reliever 
therapy, the low-dose ICS- formoterol recom-
mendation remains. However, depending on 

TABLE

NAEPP and GINA 2022 recommendations for preferred step therapy 
in asthma for patients ≥ 12 years of age3-5

NAEPP GINA 2022

Severity classification 
guides therapy choicesa Preferred therapyb

Symptoms guide therapy 
choices Preferred therapyc

Step 1 Intermittent SABA as needed

Symptoms < 2 times/
mo; no risk factors 
for  exacerbations; no 
 exacerbations in past 12 mo      

As-needed low-dose 
 ICS-formoterol Step 2 Mild persistent

Daily low-dose ICS, and SABA 
as needed

                     OR

Concomitant ICS and SABA as 
needed

Step 3 Moderate persistent
Daily and as-needed low-
dose ICS-formoterol (SMART)

Symptoms occur most days 
(eg, 4-5 d/wk); or waking at 
night ≥ 1x/wk

Daily and as-needed low-
dose ICS-formoterol (SMART)

Step 4

Severe persistent

Daily and as-needed 
medium-dose ICS-formoterol 
(SMART) Severely uncontrolled 

asthma presentation, or 
acute exacerbation

Daily and as-needed low-
dose ICS-formoterol (SMART)

Step 5

Daily medium- to high-dose 
ICS-LABA + LAMA; and SABA 
as needed

Daily and as-needed medium-
dose ICS-formoterol (SMART) 
+ LAMA; refer for phenotypic 
assessment ± anti-IgE, anti-
IL5/5R, anti-IL4R, anti-TSLPR

Step 6
Daily high-dose ICS-LABA + 
oral systemic corticosteroids; 
and SABA as needed

N/A N/A

GINA, Global Initiative for Asthma; ICS, inhaled corticosteroid; IgE, immunoglobulin E; IL4R, interleukin 4 receptor; IL5/5R, interleukin 5 or its receptor; LABA, long-
acting beta-2 agonist; LAMA, long-acting muscarinic antagonist; N/A, not applicable; NAEPP, National Asthma Education and Prevention Program; SABA, short-
acting beta-2 agonist; SMART, single maintenance and reliever therapy; TSLPR, thymic stromal lymphopoietin receptor. 
a NAEPP Expert Panel Report 3: Guidelines for the Diagnosis and Management of Asthma (2007).
b NAEPP 2020 Focused Updates to the Asthma Management Guidelines. 
c GINA Global strategy for asthma management and prevention (2022).
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insurance coverage, a 1-month supply of 
 ICS-formoterol may not be sufficient for ad-
ditional reliever therapy use. 

The role of LAMAs as add-on therapy
Bronchiolar smooth muscle tone is mediated 
by complex mechanisms that include cholin-
ergic stimulation at muscarinic (M3) recep-
tors.17 LAMAs, a mainstay in the management 
of chronic obstructive pulmonary disease 
(COPD), are likely to be effective in reducing 
asthma exacerbations and the need for oral 
steroids. When patients have not achieved 
control at step 4 of asthma therapy, both the 
2020 Focused Updates and GINA now recom-
mend considering a LAMA (eg, tiotropium) 
as add-on therapy for patients > 12 years of 
age already taking medium-dose ICS-LABA 
for modest improvements in lung function 
and reductions in severe exacerbations. 
GINA recommendations also now include a 
LAMA as add-on treatment for those ages 6 to 
11 years, as some evidence supports the use 
in school-aged children.18 It is important to 
note that LAMAs should not replace a LABA 
for treatment, as the ICS-LABA combination 
is likely more effective than ICS-LAMA. 

Addressing asthma-COPD overlap 
Asthma and COPD are frequently and frus-
tratingly intertwined without clear demar-
cation. This tends to occur as patients age 
and chronic lung changes appear from long-
standing asthma. However, it is important to 
distinguish between these conditions, be-
cause there are clearly delineated treatments 
for each that can improve outcomes.

The priority in addressing asthma-COPD 
overlap (ACO) is to evaluate symptoms and 
determine if asthma or COPD is predomi-
nant.19 This includes establishing patient age 
at which symptoms began, variation and trig-
gers of symptoms, and history of exposures to 
smoke/environmental respiratory toxins. Age 
40 years is often used as the tipping point at 
which symptom onset favors a diagnosis of 
COPD. Serial spirometry may also be used to 
evaluate lung function over time and persis-
tence of disease. If a firm diagnosis is evasive, 
consider a referral to a pulmonary specialist 
for further testing.

Choosing to use an ICS or LAMA de-
pends on which underlying disorder is more 
likely. While early COPD management in-
cludes LAMA + LABA, the addition of an ICS 
is reserved for more severe disease. High-
dose ICSs, particularly fluticasone, should be 
limited in COPD due to an increased risk for 
pneumonia. For asthma or ACO, the addition 
of an ICS is critical and prioritized to reduce 
airway inflammation and risk for exacerba-
tions and death. While a LAMA is likely use-
ful earlier in ACO, it is not used until step 5 
of asthma therapy. Given the complexities of 
ACO treatment, further research is needed to 
provide adequate guidance.

CASE u
For Ms. S, you would be wise to use an ICS-
formoterol combination for as-needed symp-
tom relief. If symptoms were more persistent, 
you could consider recommending the ICS- 
formoterol inhaler as SMART therapy, with 
regular doses taken twice daily and extra 
 doses taken as needed.               JFP

CORRESPONDENCE
Tanner Nissly, DO, University of Minnesota School of 
Medicine, Department of Family Medicine and Community 
Health, 2426 West Broadway Avenue, Minneapolis, MN 
55411; nissl003@umn.edu
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