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Objectives

1. Learn why treatment of asthma with short-acting beta-agonists 
(SABAs) alone is no longer recommended for adults and adolescents

2. Review evidence for maintenance and reliever therapy (MART) to 
reduce the risk of severe exacerbations

3. Reconciliation of GINA and National Asthma Education and 
Prevention Program (NAEPP) Guidelines

4. Consider use of long-acting muscarinic antagonists (LAMAs) for 
severe asthma
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Diagnosis 
of Asthma

• Characteristic symptoms: 
• Wheeze, shortness of breath, chest 

tightness, and cough
• Documented expiratory airflow limitation 

• (FEV1/FVC < 0.75-0.8 in adults)
• Documented Variability

• Post-bronchodilator reversibility 
(increase FEV1 of >12% 10-15 minutes 
after albuterol)

• Variability in twice-daily PEF over 2 
weeks (PEF variability >10%)

• Increase in lung function after 4 weeks 
of treatment w/ ICS (FEV1 by >12% 
PEF by >20%) 

• Positive bronchial challenge (Fall in 
FEV1 from baseline of ≥20% with 
standard doses of methacholine)
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 Few asthma symptoms
 No sleep disturbance

 No exercise limitation

 Maintain normal lung function 
 Prevent flare-ups (exacerbations)

 Prevent asthma deaths
 Minimize medication side-effects (including OCS)

 The patient’s goals may be different
 Symptom control and risk may be discordant

 Patients with few symptoms can still have severe exacerbations

Goals of asthma treatment

Symptom control (e.g. ACT, ACQ)

Risk reduction

ACQ: Asthma Control Questionnaire; ACT: Asthma Control Test; OCS: oral corticosteroids 
© Global Initiative for Asthma, www.ginasthma.org



GINA Symptom Control Tool

Venkatesan, P. (2023). 2023 GINA report for asthma. The Lancet Respiratory Medicine.



Risk Factors for Exacerbations

Venkatesan, P. (2023). 2023 GINA report for asthma. The Lancet Respiratory Medicine.



Classifying 
Asthma 
Severity

• “Mild”: Asthma that is well controlled with 
low-intensity treatment (i.e., as-needed low-
dose ICS-formoterol, or low-dose ICS plus 
as-needed SABA). 

• Moderate: Asthma that is well controlled with 
Step 3 or Step 4 treatment (e.g. with low- or 
medium-dose ICS-LABA)

• Severe: Asthma that remains uncontrolled 
despite optimized treatment with high-dose 
ICS-LABA, or that requires high-dose ICS-
LABA to prevent it from becoming 
uncontrolled.

• Uncontrolled:
• Poor inhaler technique (up to 80% of 

community patients)
• Poor medication adherence
• Incorrect diagnosis or multimorbidity
• Ongoing environmental exposures



CASE

• An 18-year-old male with intermittent asthma 
reports that he is using SABA 3-4 times per 
week.  He last went to an ED 2 years ago.  
His exam and PEF are WNL.

• According to GINA, which of the following 
should you recommend:

A.  Increase SABA to 2 puffs, 3-4 times a day

B.  Start low-dose ICS BID and use SABA prn

C.  Change SABA to ICS /formoterol 2 puffs 
prn

D.  Add a 5 day steroid burst and continue 
SABA prn
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A Key Change in Asthma Management

Reddel et al, ERJ 2019; 53: 1901046 © Global Initiative for Asthma, www.ginasthma.org



GINA 2019 –
Landmark 
Changes in 
Asthma 
Management

• Recommends against SABA-only
treatment for Step 1 in adults and 
adolescents

• SABA-only treatment increases
the risk of severe exacerbations,
and that adding any ICS
significantly reduces the risk

• All adults and adolescents with 
asthma should receive ICS-containing 
controller treatment, to reduce the risk
of serious exacerbations

• The ICS can be delivered by regular
daily treatment or, in mild asthma, by
as-needed low dose ICS-formoterol

•



 Patients with apparently mild asthma are still at risk of serious
adverse events
▪ 30–37% of adults with acute

asthma
▪ 16% of patients with near-fatal

asthma
▪ 15–20% of adults dying of 

asthma

 Exacerbation triggers are unpredictable (viruses, pollens, pollution, poor
adherence)

Background - The Risks of ‘Mild’ Asthma

All had symptoms less than weekly in
previous 3 months (Dusser, Allergy 
2007)



Background - The Risks of SABA-Only Treatment

 Regular use of SABA, even for 1–2 weeks, is associated with adverse effects
▪  -receptor downregulation, decreased bronchoprotection, rebound

hyperresponsiveness, decreased bronchodilator response

 Higher use of SABA is associated with adverse clinical outcomes



Background – The risks of SABA-only Treatment

Nwaru BI et al. Overuse of short-acting β2-agonists in asthma is associated with increased risk of exacerbation and mortality. Eur Respir J. 
2020 Apr 16;55(4)
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Adherence to ICS Poor
Study N Average 

Adherence
Notes

Williams et al 1064 46% poor in AA, young

Williams et al 298 26% improved post 
exacerbations

Murphy et al 115 35% improved in combination
therapy

Bender et al 5504 22% Persistent Sx > one year, 
8.8%

Resp. Care (2015) 60:455-
68



Box 3-12      © Global Initiative for Asthma, www.ginasthma.org*Anti-inflammatory reliever (AIR)
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GINA 2023 – Adults and adolescents 
Track 1

*An anti-inflammatory reliever 
(AIR)

As-needed-only ICS-formoterol
(‘AIR-only’) 

Maintenance and reliever therapy 
(MART) with ICS-formoterol 





 How is it used?
▪ When a patient at any treatment step has asthma symptoms, they use low dose ICS-formoterol 

in a single inhaler for symptom relief
▪ In Steps 3–5, patients also take ICS-formoterol as their daily controller treatment. Together, this 

is called ‘maintenance and reliever therapy’ or ‘MART’

 When should it not be used?
▪ ICS-formoterol should not be used as the reliever in patients prescribed a different ICS-LABA

(such as Advair containing salmeterol) for their controller therapy

GINATrack 1 (preferred): The Reliever is Low Dose ICS-Formoterol

Crossingham I, Turner S, Ramakrishnan S, et al. Combination fixed‐dose beta agonist and steroid 
inhaler as required for adults or children with mild asthma. Cochrane Database Syst Rev 2021; 5
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 Risk of severe exacerbations (Crossingham et al, Cochrane 2021) 

 Compared with as-needed SABA alone: 55% reduction (OR 0.45 [0.34–0.60])
 Compared with daily ICS plus as-needed SABA: (OR 0.79 [0.59–1.07]) 

 Risk of emergency department visits or hospitalizations (Crossingham et al, Cochrane 2021) 

 Compared with as-needed SABA alone: 65% reduction (OR 0.35 [0.20–0.60])
 Compared with daily ICS plus as-needed SABA: 37% reduction (OR 0.63 [0.44–0.91])

 Large population-level reduction in healthcare utilization

Track 1, Steps 1–2: As-needed-only low-dose ICS-formoterol



 M aintenance and reliever therapy (MART) with ICS-formoterol reliever
reduces the risk of severe exacerbations compared with regimens with 
SABA reliever in Step 3
▪ Compared with same dose or higher dose ICS-LABA (Sobieraj, JAMA 2018)

▪ (Cates, Cochrane 2013, Demoly Respir Med 2009)

 M aintenance and reliever therapy (MART) in Step 4
▪ If uncontrolled on MART with low dose ICS-formoterol despite good adherence and correct

inhaler technique, consider increasing the total daily maintenance dose to medium

 M aintenance and reliever therapy (MART) in Step 5
▪ If a patient is already taking MART, switching them to conventional ICS-LABA plus as-needed

SABA may increase the risk of exacerbations

Maintenance and Reliever Therapy (MART) in Steps 3–5
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Track 2, Steps 3–5: as-needed ICS-SABA added to maintenance 
treatment

From “Albuterol-Budesonide Fixed Dose Combination Rescue Inhaler for Asthma”, 
Papi et al, NEJMed 2022; 386:2071-2083 Copyright © 2023. Massachusetts 
Medical Society. Reprinted with permission from Massachusetts Medical Society

In patients taking Step 3–5 maintenance treatment: 
• Hazard ratio for probability of severe 

exacerbations was 0.73 (95% CI 0.61–0.88) with 
higher dose of as-needed albuterol-budesonide 
compared with as-needed albuterol

• Most benefit seen in Step 3

Papi et al, NEJMed 2022 (n=3,132)



Medium/high 
dose ICS-LABA

+ as-needed SABA

Low dose 
ICS-LABA

+ as-needed SABA

Low dose ICS
+ as-needed SABA

Take low dose
ICS whenever
SABA is taken

TRACK 1
(preferred)

Medium dose 
ICS-formoterol 

maintenance and 
reliever (MART)

Low dose 
ICS-formoterol 
maintenance and 
reliever (MART)

As-needed low dose 
ICS-formoterol

As-needed low dose 
ICS-formoterol

Daily symptoms, waking at 
night once a week or more 

and low lung function?

Symptoms most days, 
or waking at night once 

a week or more?

Symptoms twice a 
month or more?

YES

NO

YES

IF:

STEP 1

STEP 2

STEP 4

Short course OCS may
also be needed for patients 
presenting with severely 
uncontrolled asthma

NO

STEP 3

START WITH:

NO

YES

FIRST ASSESS:

Confirmation 
of diagnosis

Symptom control
& modifiable risk 
factors (including 

lung function)

Comorbidities

Inhaler technique
& adherence

Patient preferences
& goals

TRACK 2OR

As-needed ICS-formoterol
is preferred if the patient is
likely to be poorly adherent
with daily ICS
ICS-containing therapy  
is recommended even if 
symptoms are infrequent, 
as it reduces the risk of 
severe exacerbations and 
need for OCS.

STARTING TREATMENT
in adults and adolescents 12+ years with a diagnosis of asthma

GINA 2021, Box 3-4Bii
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Example: budesonide-formoterol 200/6 mcg [160/4.5 delivered dose]
 Steps 1–2: take 1 inhalation whenever needed for symptoms

 Step 3: take 1 inhalation twice a day (or once a day) PLUS 1 inhalation 
whenever needed for symptoms

 Steps 4–5: take 2 inhalations twice a day PLUS 1 inhalation whenever needed 
for symptoms

 As-needed doses of ICS-formoterol can also be taken before exercise (Lazarinis 

et al, Thorax 2014) or before allergen exposure (Duong et al, JACI 2007)

See following slides for medications, doses, and maximum number of inhalations in any day for GINA Track 1 

How to prescribe low-dose ICS-formoterol in GINA Track 1
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 For ICS-formoterol with 6 mcg (4.5 mcg delivered dose) of formoterol, take 1 inhalation whenever 
needed for symptom relief

 Another inhalation can be taken after a few minutes if needed

 Maximum total number of inhalations in any single day (as-needed + maintenance)
 Budesonide-formoterol: maximum 12 inhalations* for adults, 8 inhalations for children, based on extensive safety 

data (Tattersfield et al, Lancet 2001; Pauwels et al, ERJ 2003)

 Beclometasone-formoterol: maximum total 8 inhalations in any day (Papi et al, Lancet Respir Med 2013)

 Emphasize that most patients need far fewer doses than this!

 For pMDIs containing 3 mcg formoterol (2.25 mcg delivered dose), take 2 inhalations each time

Reliever doses of ICS-formoterol - how much can be taken?

*For budesonide-formoterol 200/6 [delivered dose 160/4.5 mcg], 12 inhalations gives 72 mcg formoterol (54 mcg delivered dose)
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Action plan for MART with ICS-formoterol

Reddel et al, JACI in Practice 2022; 10: S31-s38

This article includes a writable action plan template
That can be modified for other combination ICS-formoterol 
inhalers, and for as-needed-only ICS-formoterol

For additional action plans with ICS-formoterol 
reliever, see National Asthma Council 
Australia Action plan library 
www.nationalasthma.org.au/health-
professionals/asthma-action-plans



Oral 
Corticosteroids

 OCS can be life-saving during severe 
asthma exacerbations, but there is 
increasing awareness of the risks of 
repeated courses. 

 In adults, short-term adverse effects of OCS 
include sleep disturbance, increased 
appetite, reflux, mood changes, sepsis, 
pneumonia, and thromboembolism.

• In adults, even 4–5 lifetime courses of OCS 
are associated with a significantly increased 
dose-dependent risk of diabetes, cataract, 
heart failure, osteoporosis and several other 
conditions.



Management of Exacerbations

Venkatesan, P. (2023). 2023 GINA report for asthma. The Lancet Respiratory Medicine.



Comparison NAEPP and GINA

NAEPP 2020 GINA 2023
Step 1 Not reviewed As needed low dose 

ICS/formoterol
Step 2 Daily ICS+ as needed SABA As needed low dose 

ICS/formoterol
Step 3 (Strong rec)

Daily low dose ICS/formoterol
Daily low dose ICS/formoterol

Step 4 (Strong rec)
Daily medium dose 
ICS/formoterol

Daily medium dose 
ICS/formoterol



Controversies

• Many of RCTs evaluating MART 
sponsored by Astra-Zeneca

• GINA scientific committee 
members have financial conflicts 
of interest

• Cost of inhalers



A 45 year old former 
smoker is currently 
being treated with an 
ICS/LABA and an 
LTRA. He reports that 
he still requires his 
rescue inhaler 3 or 4 
times a day.
An appropriate next 
step would be:

A. Add ipratropium.

B. Add tiotropium.

C. Add theophylline.

D. Add cromolyn.

CASE
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Tiotropium 
(Spiriva)

• Approved by the FDA for long-term 
maintenance in asthma

• 2 inhalations of 1.25 mcg per day.

Ann Am Thor Soc (2016) 13:173



Asthma/COPD 
Overlap 
Syndrome 
(ACOS)

• Persistent airflow limitation, partially 
reversible

• Typically 40+ years old with smoking hx

• Need clinical suspicion, PFTs



Add-On 
Long-Acting 
Muscarinic 
Antagonists 
(LAMA)

• Step 5 recommendations for add-on 
LAMA have been expanded to include 
combination ICS-LABA-LAMA, if
asthma is persistently uncontrolled 
despite ICS-LABA

• Add-on tiotropium in separate inhaler
(ages ≥6 years)

• Triple combinations (ages ≥ 18
years): beclometasone-formoterol-
glycopyrronium; fluticasone 
furoate-vilanterol-umeclidinium; 
mometasone-indacaterol-
glycopyrronium



Evidence

• Adding LAMA to ICS-LABA modestly 
improves lung function (Evidence A) but not 
quality of life, with no clinically important 
change in symptoms.

• In meta-analysis there was a 17% reduction 
in risk of severe exacerbations requiring oral 
corticosteroids (Evidence A). 

Kim LHY, Saleh C, Whalen‐Browne A, et al. Triple vs dual inhaler therapy and 
asthma outcomes in moderate to severe asthma: a systematic review and 
meta‐analysis. JAMA 2021; 325: 2466‐2479.



Asthma Management: Summary

1.    PRN SABAs 
are not optimal 
therapy for most 
“mild” asthma.

2.    MART 
simplifies 

treatment recs.

3.    Consider 
LAMAs for add-
on treatment for 

Step 5



QUESTIONS OR 
COMMENTS?


