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Learning Objectives

• Review the current guidelines focusing on ICS/β agonist 

use as rescue.

• Identify and address how new studies support 

combined therapy in rescue management

• Define the potential molecular mechanisms by which 

ICS/β agonist interactions enhance therapeutic efficacy.



Outline

• Revised guidelines

• Review evidence supporting new guideline-driven approaches to 

rescue therapy in asthma

• Examine the molecular mechanisms of steroid-β agonist 

interactions

• Summary



What reliever can we offer Jill?

• Jill is a 51-year-old, nonsmoking woman who presents to your office for a 

second opinion due to her 25-year history of asthma and “sinus problems.” 

She has been to the ED once in the past year for an asthma exacerbation but 

has never been hospitalized.

• Although, at times, she may not need her albuterol rescue inhaler for up to a 

month, she sometimes needs it daily and experiences nocturnal awakening, 

needing albuterol up to 2 to 3 times per month.





Are we SMART?

2020 Focused Updates to the Asthma 
Management Guidelines: Clinician's 
Guide



Papi A et al. N Engl J Med 2022;386:2071-2083



Time-to-Event Analysis of the First Event of Severe Asthma Exacerbation 
(Primary End Point).

Papi A et al. N Engl J Med 2022;386:2071-2083



Intention-to-Treat and Preplanned On-Treatment Efficacy 
Analyses of the Secondary End Points.

Papi A et al. N Engl J Med 2022;386:2071-2083



Adverse Events Occurring in at Least 2% of Patients in 
Any Trial Group



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.

Papi A et al. N Engl J Med 2022;386:2071-2083



Israel E et al. N Engl J Med2022;386:1505-1518



Conclusions

• Among Black and Latinx adults with
moderate-to-severe asthma, provision
of an inhaled glucocorticoid and one-
time instruction on its use, added to
usual care, led to a lower rate of severe
asthma exacerbations.

Israel E et al. N Engl J Med 2022;386:1505-1518



Why does combined ICS and β agonists as rescue 

work better than either alone?

Provides enhanced anti-inflammatory action when 

asthma becomes uncontrolled with an impending 

exacerbation.

Provides improved bronchodilation unrelated to effects 

on inflammation.

Both processes are operative.



Again, let’s Consider Jill:

Although, at times, she may not need her albuterol 

rescue inhaler for up to a month, she sometimes 

needs it daily and experiences nocturnal awakening, 

needing albuterol up to 2 to 3 times per month.



Tattersfield AE, et al. Am J Respir Crit Care Med. 1999;160(2)594-599.

Predicting an Exacerbation



Trends in Pharmacological Sciences, January 2019, Vol. 40, No. 1 

Genomic and non-Genomic Effects of GC



• Genomic and non-genomic effects involve distinct mechanisms of action but play 

complementary roles in mediating the anti-inflammatory effects of GCs.

• GCs are mostly used in asthma as a ‘controller’ therapy because of their delayed effects, but 

since GCs recently have been shown to ‘rapidly’ enhance the effects of bronchodilators, they 

could be used also as a ‘rescue’ therapy, especially in combination with b2 agonists.

• Compelling evidence proposed the emerging role of (airway) structural cells as a major target 

for GC non-genomic effects that act through poorly understood, cell-specific mechanisms.

• Both inflammatory pathways and non-inflammatory pathways such as calcium mobilization, 

muscle tone, and reactive oxygen species are targets for the GC non-genomic effects.

What is known about non-genomic effects of GC’s?

Trends in Pharmacological Sciences, January 2019, Vol. 40, No. 1 



Am J Physiol Lung Cell Mol Physiol 318: L345–L355, 2020.

GC rapidly enhance cAMP levels and Bronchodilation



Am J Physiol Lung Cell Mol Physiol 318: L345–L355, 2020.

GC rapidly enhance cAMP levels and Bronchodilation



48 genes unique to 

budesonide 

signature 

represent Gαs 

dependent activity

The FASEB Journal. 2020;34:2882–2895.

Some GC genomic effects require activation of Gas.



Summary

• Recent guidelines embrace the use of as needed ICS/b agonist therapy in 

asthma.

• Trials now show that ICS/short-acting b agonist combinations can decrease 

exacerbation rates compared with either drug alone.

• A pragmatic trial of ICS and SABA in combination also shows a decrease in 

exacerbation rates compared with either drug alone.

• Compelling evidence suggests that GC’s and b agonists together enhance 

bronchodilation that is independent of GR expression and occurs immediately.  

• Studies also suggest that about 30% of GC effects are dependent on the 

expression and activation of Gas.

• Designing a GC solely to act through non-genomic pathways may prevent 

some of the GC side effects often engendered by GC genomic effects



Why does combined ICS and b agonists as rescue work 

better than either alone?

Provides enhanced anti-inflammatory action when 

asthma becomes uncontrolled with an impending 

exacerbation.

Provides improved bronchodilation unrelated to their 

effects on inflammation.

Both processes are operative
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Thank You
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