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Update in Mild to Moderate Asthma 
2020
Focus on major updates in the field over the last 2-3 years

•Recognition of the problem of overdiagnosis in asthma (and asthma mimics)

•Understanding the burden of asthma exacerbations

•Updates to the Global Initiative for Asthma (GINA) guidelines to reflect new data on Single 
Maintenance and Reliever Therapy (SMART).



Overdiagnosis in 
Asthma



Overdiagnosis in Asthma
•Asthma is defined by characteristic symptoms of dyspnea, wheezing and chest tightness

•These symptoms are highly non-specific

•Multiple other conditions can mimic asthma

•How many patients with an asthma diagnosis have asthma?





Reevaluation of Diagnosis in Adults with 
Physician-Diagnosed Asthma

• Used random digit dialing in 10 Canadian Cities to recruit 701 participants with an asthma 
diagnosis.

•Used a protocol with serial methacholine challenges in attempt to rule out asthma

•613 subjects completed the protocol and were included in the assessment

•Excluded patients on long term systemic corticosteroids or who were unable to complete 
satisfactory spirometry

Aaron, et. al. JAMA 2017



Aaron, et. al. JAMA 2017



Findings
•203 (33.1%) completed the protocol and were 
ruled out for asthma

•161 (79%) of these patients were currently 
using an asthma medication

•71 (33.5%) were using daily maintenance 
medication for asthma

•Significantly fewer patients among those ruled 
out had completed spirometry as part of their 
diagnostic evaluation (58.6% vs. 72.7%)

Aaron, et. al. JAMA 2017



Conclusions
•Asthma was overdiagnosed in this cohort at about 30% rate.

•Patients with an asthma diagnosis but without asthma were still using asthma medications at 
high rate and were able to wean off these medications successfully.

•Asthma diagnosis in these patients prevented further work-up that identified an alternate 
diagnosis in ~59% of these patients

•Study emphasizes the importance of recognizing overdiagnosis in asthma and utilizing 
spirometry to confirm an asthma diagnosis.

Aaron, et. al. JAMA 2017



Yaghoubi, et. al. JACI 2020



Cost-Effectiveness of Utilizing Spirometry 
to Confirm an Asthma Diagnosis

•Modeling study to assess the cost-effectiveness of using a spirometry and methacholine based 
algorithm to confirm asthma diagnosis.

•Simulated Cohort of 10,000 adults ≥15 years old with asthma in the United States 

•Determined direct and indirect costs as well as QALYs over a 20 year period

Yaghoubi, et. al. JACI 2020



Yaghoubi, et. al. JACI 2020

Proposed algorithm from Yaghoubi, et al 
to evaluate the presence of asthma in 
patients with a prior community-based 
diagnosis



Yaghoubi, et. al. JACI 2020



Cost-Effectiveness of Utilizing Spirometry 
to Confirm an Asthma Diagnosis

•Modeling study to assess the cost-effectiveness of using a spirometry and methacholine based 
algorithm to confirm asthma diagnosis.

•Simulated Cohort of 10,000 adults ≥15 years old with asthma in the United States 

•Determined direct and indirect costs as well as QALYs over a 20 year period

•Utilizing inputs from literature review, their cohort assumed an overdiagnosis rate of ~33% 
(excluding 3366 adults out of 10,000).
• This resulted in a savings over the twenty year period of $35.26 million and a gain of 4049.28 QALY
• Extrapolated to the U.S. population as a whole this would result in $56.48 billion

•This data argues that the routine use of objective testing to confirm a clinical asthma diagnosis is 
cost effective despite the up front cost.

Yaghoubi, et. al. JACI 2020



The Burden of Asthma 
Exacerbations





The burden of exacerbations
•Analysis of EMR data from England

•Subjects had at least 7 years of follow-up for asthma from 2006-2015.
• Identified 51,462 subjects

Bloom, et. al. AJRCCM 2019



Exacerbations by GINA step level
•Looked at exacerbation rates 
across this cohort (defined by a 
prescription of prednisone or 
evaluation in an urgent care or 
hospital setting):
• 64% never exacerbated
• 24% had only one exacerbation
• Only 12% had >1 exacerbation 

over 7 years

•Notably, the numeric majority 
of frequent exacerbators were 
in steps 1 and 2 at study entry.

Bloom, et. al. AJRCCM 2019



The burden of exacerbations
Risk factors for exacerbations:

◦ Older age, lower socioeconomic status, tobacco use, obesity, presence of co-existing allergic rhinitis or 
GERD

◦ None of these factors effectively predicted exacerbation frequency
◦ Nested case-control study showed that the best predictor of future exacerbations was prior 

exacerbations.

◦ Overall, this data suggests that recognition of exacerbations independent of day to day symptom control 
is important to target therapy to reduce exacerbation risk.

Bloom, et. al. AJRCCM 2019



Covid-19 and Asthma



What is the risk of asthma in Covid-19
Meta-analysis examining Asthma prevalence 
amongst Covid-19 hospitalization

◦ Screened English literature
◦ Identified 15 studies
◦ Used Paired studies to identify local geographic 

asthma prevalence

Broadhurst, et. al. Annals of ATS 2020



Results
◦ Used influenza as a reference for asthma 

prevalence among hospitalized patients
◦ Asthma prevalence in Covid-19 

hospitalizations appeared to be 
consistently at or below the geographic 
asthma prevalence in the community

◦ All studies and the cumulative data 
showed significantly lower prevalence 
than that seen in influenza

◦ This suggests that asthma is not a risk 
factor for Covid-19, although confounding 
elements may be at play

Broadhurst, et. al. Annals of ATS 2020



The Arrival of Single 
Maintenance And Reliever 
Therapy (SMART)





Papi, et. al. NEJM 2007

Study Design
•455 adults with mild asthma for > 6 months

•6 month double blind, double dummy RCT with 4 groups



As needed combination therapy superior 
to PRN albuterol

•Combination 
beclomethasone/formoterol was 
superior to as needed albuterol for 
morning peak flow and exacerbations

•PRN combination therapy was non-
inferior to maintenance 
beclomethasone or maintenance 
combination therapy

•PRN combination therapy had lower 
total beclomethasone dosing than 
either maintenance arm

Papi, et. al. NEJM 2007





Study Design
•52 week double blind RCT

•Subjects with mild asthma >11 years of age

O’byrne, et. al. NEJM 2018



Results
•PRN combination therapy was 
superior to PRN terbutaline for 
mild and severe exacerbations

•PRN combination showed no 
difference in efficacy compared to 
maintenance therapy

O’byrne, et. al. NEJM 2018
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Results
•PRN combination therapy was 
similar to terbutaline for weeks 
of well controlled asthma

•Both PRN therapies were 
inferior to maintenance therapy 
for day to day asthma symptom 
control

O’byrne, et. al. NEJM 2018





Bateman, et. al. NEJM 2018

Study Design
• 52-week double blind RCT for subjects >12 tears of age with mild asthma

• Twice daily placebo and PRN budesonide/formoterol
• Twice daily budesonide maintenance therapy with PRN terbutaline

•4215 Subjects randomized



Exacerbations

Bateman, et. al. NEJM 2018



Effect on Spirometry and Symptoms

Bateman, et. al. NEJM 2018



Effect on Spirometry and Symptoms

Bateman, et. al. NEJM 2018



Conclusions
•No difference in exacerbation rates between groups

•PRN therapy was slightly inferior to maintenance therapy for spirometry and symptoms

Bateman, et. al. NEJM 2018





Hardy, et. al. Lancet 2018

Study Design
•Real world design: open label RCT at 15 primary care centers in New Zealand

•52 week duration

•Subjects were adults with mild to moderate asthma >17 years old

•Two parallel groups:
• PRN budesonide/formoterol
• Maintenance budesonide + PRN terbutaline



Results
•PRN combination therapy 
outperformed maintenance ICS 
for both mild to moderate and 
severe exacerbations

Hardy, et. al. Lancet 2018
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Results
◦ PRN combination therapy had lower mean and 

median budesonide exposure
◦ Did have higher beta-agonist use, although the 

combination therapy contained beta agonist 
with each inhalation.

Hardy, et. al. Lancet 2018



Results
Some factors favored maintenance use over PRN
◦ Significant benefit for elevated eosinophil count
◦ Trend to significance for adherence (patients with 

greater ICS adherence did better with 
maintenance therapy)

This suggests PRN combination therapy may not be 
the best option for all patients

Hardy, et. al. Lancet 2018



GINA updates guidelines
Step 1 and 2 therapy have been updated to reflect SMART therapy results:

◦ Step 1: PRN ICS/formoterol
◦ Alternative PRN ICS with PRN SABA (two inhalers)

◦ Step 2: PRN ICS/formoterol
◦ Alternative maintenance low dose ICS + PRN SABA

◦ Steps 3-5: combination ICS/LABA products preferred for maintenance therapy

Challenges with these recommendations:
◦ ICS/formoterol may not be available on all formularies
◦ ICS/formoterol do not have an FDA indication for acute asthma management

www.ginasthma.org



Summary
GINA updates

◦ ICS/formoterol is now the recommended backbone for Steps 1-2
◦ ICS/LABA is the recommended backbone for Steps 3+
◦ Challenges remain with implementing this approach (FDA approval, formulary availability)

Recognition of exacerbations
◦ Exacerbations tend to concentrate in a small number of patients
◦ Patients can have frequent exacerbations without day to day symptoms
◦ Asthma severity can be under-recognized in these patients

The Problem of Overdiagnosis
◦ ~30% overdiagnosis rate with asthma
◦ Objective testing can help rule-out asthma
◦ Ruling out asthma is often the first step to identifying mimic conditions that may be causing symptoms



Thank you

Marc Gauthier, MD

gauthierm@upmc.edu
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