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Learning Objectives
1. To explain the benefits of ICS versus SABA in the treatment of asthma
2. To introduce the 2020 GINA Guidelines
3. To provide evidence in support of the use of ICS-LABA versus SABA as
needed in mild intermittent asthma
4. To compare ICS-LABA versus SABA and Budesonide maintenance therapy
regarding exacerbation risk
5. To further compare ICS-LABA as needed versus SABA and Budesonide
maintenance therapy in terms of symptom control and exacerbation rate
6. To establish a clear indication for use of Budesonide maintenance
therapy over ICS-LABA
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Asthma
• Asthma is characterized by:
• Inflammation and hyperresponsiveness of air passages
• Leading to variable and reversible obstruction
• Resulting in wheezing, breathlessness, chest tightness and cough
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Treatment Strategies
SABA
• Helps relieve immediate
symptoms
• Decreases bronchoconstriction

Steroids
• Address underlying
inflammation
• Take time to show improvement
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Pocket Guide for Asthma Management and Prevention. 2020. Available from: www.ginaasthma.org
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Association of Asthma Mortality with the Use
of Isoprenaline and Fenoterol
• Spitzer analyzed Insurance data base to assess the association of
asthma mortality with the use of beta agonist in Saskatchewan and
found that people using SABA on regular bases had high mortality
indicating:
•
•
•
•

Poorly controlled asthma
Not able to go to ED for further management
Quick relief but not well controlled
Increase risk of exacerbation and cardiotoxicity

Chiang CY, et al; 2015.
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Conclusion
• SABA can be used as PRN medicine but should not be recommended
for regular use as it does not help with better control of asthma

Chiang CY, et al; 2015.

8

Role of Inhaled Corticosteroids
• Reduced symptoms
• Improved Lung function
• Reduced need for bronchodilator
• Ernst report: lower risk of fatal or near-fatal asthma
• Suissa report: 21% reduction in death rate with each ICS inhaler used
for 1 year

Chiang CY, et al; 2015.
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Asthma Control Assessment
• 20% on ICS with persistent asthma in US, 80% using bronchodilators.
• 51-74% reported daytime symptoms in last 4 weeks
• 36-59% reported nighttime symptoms/had woken up at night in last 4
weeks
• 7-19% hospitalized in last 12 months
• 25-47% had Emergency department visits

Chiang CY, et al; 2015.
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Treatment of Asthma Exacerbation in
Resource-Limited Settings
• In China, treatment of asthma exacerbation was Theophylline, oral
Salbutamol and systemic corticosteroids.
• In Sudan, treatment of asthma exacerbation was Nebulized
Salbutamol, IV Aminophylline, systemic corticosteroids, antibiotics
and Oxygen.
• Inhaled Beclomethasone was not available in public sectors and in
private sector they were expensive and unaffordable.

Chiang CY, et al; 2015.
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Global Asthma Insight and Reality Survey and
INSPIRE Study
• 87% of asthma patients classified as not well controlled by Asthma
control Questionnaire classified their asthma as relatively good while
55% of patients with uncontrolled asthma classified their asthma as
relatively good
• People are more likely to take PRN medicines and those which
provide quick relief
• Asthma attack usually does not come on suddenly, there is usually a
window of opportunity from onset to symptoms to full exacerbation
• The addition of Budesonide to RPN regimen resulted in significantly
reduced level of inflammation
Chiang CY, et al; 2015.
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Double Blind Randomized Parallel Group Trial
Maintenance

Rescue

None

ICS/SABA

4.9 (P=0.002)

None

SABA

17.8

Exacerbation

ICS

SABA

5.7

ICS/SABA

SABA

10.1

Chiang CY, et al; 2015.
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Randomized Controlled Double-Blind Study
Maintenance

Rescue

ICS/LABA

ICS/LABA

Exacerbation
19 (P=0.0001)

ICS/LABA

LABA

29

ICS/LABA

SABA

37

Chiang CY, et al; 2015.
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Symbicort Given as Needed in Mild Asthma
(SYGMA) 1 Trial
• Trial to assess long-term efficacy and safety of BudesonideFormoterol (Symbicort) in well controlled asthma and the rate of
severe exacerbations compared with the use of Terbutaline (SABA)
used as needed or Budesonide as maintenance therapy

O’Byrne PM, et al; 2018.
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SYGMA 1 Trial
• Double Blind, Randomized, Parallel-group study
• 52 weeks
• Symbicort (200 μg of Budesonide and 6 μg of Formoterol)
• Terbutaline (0.5 mg)
• Twice-daily Budesonide (200 μg; Pulmicort) plus Terbutaline (0.5 mg)
used as needed

O’Byrne PM, et al; 2018.
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O’Byrne PM, et al; 2018.
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End Points
• Primary Objective
• Budesonide-Formoterol used as needed is superior to Terbutaline used as
needed
• Asthma symptom control
• Electronically recorded weeks with well controlled asthma
• Inhaler monitor data
• Electronic diary data for asthma symptom scores
• 4-point scale
• Night-time awakenings
• Morning PEF
• Electronic case-report form for additional use of ICS or systemic steroids

O’Byrne PM, et al; 2018.
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End Points
• Secondary Objectives
• Showing noninferiority of Budesonide-Formoterol PRN compared to
Budesonide maintenance therapy
• Electronically recorded weeks with well-controlled asthma
• Comparing rates and time to first severe exacerbation
• Rates and time to first moderate-to-severe exacerbation

•
•
•
•

Asthma Control Questionnaire-5 (ACQ-5) scores
Lung Function Variables
Asthma Quality of Life Questionnaire (AQLQ score)
Safety

O’Byrne PM, et al; 2018.
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Results
• Patients
• 5721 enrolled
• 3849 randomized:
• 1280 – terbutaline
• 1279 – budesonide-formoterol
• 1290 – budesonide maintenance group

• 3836 had full data to evaluate
• 3363 (87.4%) completed the trial

O’Byrne PM, et al; 2018.
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O’Byrne PM, et al; 2018.
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Results
• Primary outcome
• Mean percentage of
electronically recorded
weeks with well-controlled
asthma per patient for
Budesonide-Formoterol
PRN vs Terbutaline PRN
• 34.4% vs 31.1%
• OR 1.14, 95% CI 1.00-1.30,
P=0.046

O’Byrne PM, et al; 2018.
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Results
• Secondary Efficacy
Outcome
• Percentage of
electronically recorded
weeks with well-controlled
asthma per patient for
Budesonide-Formoterol
PRN vs Budesonide
maintenance
• 34.4% vs 44.4%
• OR 0.64, 95% CI 0.57-0.73,
P=0.046

O’Byrne PM, et al; 2018.
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Results

O’Byrne PM, et al; 2018.
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Results
Additional Outcome
Measures

Terbutaline as Needed
(N=1277)

Budesonide-Formoterol
as Needed (N=1277)

Budesonide Maintenance
Therapy (N=1282)

Additional or Inhaled
Systemic steroids (%)

27.0

12.8

14.6

Median Daily Dose of
Inhaled steroid (μg)

-

57

340

Total Number of days with
systemic steroids (n days)

1237

465

500

Adverse Events (n; %)

545; 42.7

485; 38.0

512; 39.9

Discontinuation rates
from adverse events (%)

2.9

0.8

1.2

Number of Patients with
at least One Severe
Exacerbation (n; %)

15; 1.2

6; 0.5

8; 0.6

O’Byrne PM, et al; 2018.
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Conclusion
• Budesonide-Formoterol PRN more effective than Terbutaline/SABA
alone in patients with mild asthma
• Superior to terbutaline for both symptom control, and the prevention of
moderate-to-severe and severe exacerbation

• Budesonide-Formoterol PRN equally effective as Budesonide
maintenance in preventing moderate-to-severe exacerbations
• Budesonide-Formoterol inferior to Budesonide maintenance therapy
in achieving symptom control but exposed patients to less than onefifth the amount of inhaled glucocorticoid

O’Byrne PM, et al; 2018.
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Considerations
• Limitation in the interpretation of the comparison of BudesonideFormoterol group vs Budesonide maintenance group

• Primary endpoint of the percentage of electronically recorded weeks with well
controlled asthma per patient based on as-needed medication component

• Significant percentage of those with mild asthma who have severe
exacerbations

• 19.7% of patients who underwent randomization in the trial reported severe
exacerbations in the previous year

• Budesonide-Formoterol PRN as effective as maintenance therapy in
reducing exacerbation risk without need for regular BID dosing of ICS and
was only 17% of ICS load
• Strengths: 1 year duration, electronic monitoring of medication use,
symptoms, lung function, reminders

O’Byrne PM, et al; 2018.
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As-Needed Budesonide–Formoterol versus
Maintenance Budesonide in Mild Asthma
• Follow up to the Symbicort Given as Needed in Mild Asthma (SYGMA)
1 trial.
• Budesonide-Formoterol > Terbutaline as a reliever agent used as need
both for symptom control and the prevention of exacerbations

Bateman ED, et al; 2018.
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End Points and Assessments
• Primary objective
• Is Budesonide-Formoterol used as needed NONINFERIOR to Budesonide
maintenance therapy in terms of annualized severe exacerbations?

• Secondary endpoints
•
•
•
•
•
•
•

Time to first severe exacerbation
FEV1 before bronchodilator use
Trial specific asthma related discontinuation
Use of maintenance therapy
As needed reliever therapy
Percentage of reliever free days
Score on ACQ-5
Bateman ED, et al; 2018.
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Trial Methods
• 52 week Double blinded,
• Multicenter trial, phase 3 trial
• 12 years or older with mild
asthma eligible for treatment
with regular ICS
• Randomly assigned to received
either

• BID placebo plus BudesonideFormeterol (200 μg -6 μg) PRN
VS
• Maintenance Budesonide (200
μg) therapy plus Terbutaline
(0.5mg) PRN

Bateman ED, et al; 2018.
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Results
Patients
• 4215 underwent randomization
• 2089 in the BudesonideFormoterol group
• 2087 in the BudesonideFormoterol group
• 53% asthma well-controlled with
ICS or LRA
• 46.3% uncontrolled asthma with
SABA or SAMA
• 94.1% completed the trial

Demographics and clinical characteristics

• Mean age of 41
• 2.6% of patients were smokers
• Baseline characteristics were
consistent with mild asthma, with
mildly uncontrolled symptoms
(mean [±SD] ACQ-5 score,
1.51±0.90)
• well-preserved lung function
(mean FEV1 before bronchodilator
use, 84.3±13.9% of the predicted
value)
Bateman ED, et al; 2018.
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Bateman ED, et al; 2018.
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Results: Primary Efficacy Endpoint
• Symbicort used as needed was NONINFERIOR to Pulmicort maintenance regarding
annualized rate severe asthma exacerbations based on a noninferiority limit of 1.2
with a 95% confidence limit of rate ratio

Bateman ED, et al; 2018.
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Primary efficacy endpoint
Pulmicort group
• 0.11 (95% confidence interval [CI],
0.10 to 0.13)
VS
Symbicort maintenance group
• 0.12 (95% CI, 0.10 to 0.14) in the
Budesonide maintenance group

Bateman ED, et al; 2018.
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Secondary Endpoints
• Similar number of patients had severe exacerbations that led to an
emergency department visit or hospitalization
• No significant difference in time to first asthma exacerbation or rate
of severe exacerbations
• A mean of 0.52±0.55 inhalations per day of budesonide–formoterol
was used as needed, as compared with 0.49±0.70 inhalations per day
of terbutaline used as needed in the budesonide maintenance group.
• Change from baseline in the FEV1 both before and after
bronchodilator use was less in the budesonide–formoterol group than
in the budesonide maintenance group (mean difference in
FEV1 before bronchodilator use
Bateman ED, et al; 2018.
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Bateman ED, et al; 2018.
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Adherence and Treatment Exposure
• Median dose of ICS was 75% lower in the budesonide-formoterol
group than in the budesonide maintenance group.
• Percentage of days with ICS use was lower in the budesonide
formoterol group(30.5% vs. 67.9%; diﬀerence, −37.5 percentage
points; 95% CI, −39.2 to −35.8)
• Mean of 0.52±0.55 inhalations per day of budesonide–formoterol was
used as needed, as compared with 0.49±0.70 inhalations per day of
terbutaline used as needed in the budesonide maintenance group.

Bateman ED, et al; 2018.
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Conclusions
• In patients with mild asthma, Budesonide–Formoterol used as
needed was NONINFERIOR to twice-daily Budesonide with respect to
the rate of severe asthma exacerbations during 52 weeks of
treatment but was inferior in controlling symptoms.
• Patients in the Budesonide–Formoterol group had approximately one
quarter of the inhaled glucocorticoid exposure of those in the
Budesonide maintenance group.

Bateman ED, et al; 2018.
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Strengths and Limitations
Strengths

1-year duration
Large population
Electronic monitoring of medication use
Relatively nonintrusive pragmatic design
Two midtrial visits
No daily diary
No monitoring of the peak expiratory
flow
• No medication reminders
•
•
•
•
•
•
•

Limitations
• Double-blind study where patients
taking placebo would not apply to
clinical practice
• Adherence: 60% was substantially
higher than the rate observed in realworld studies of regular maintenance
treatment measured electronically, in
which values below 35%
• Absence of phenotyping with
measurement of markers of
inflammation, such as the fraction of
exhaled nitric oxide (Feno)

Bateman ED, et al; 2018.
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Conclusions/Considerations
• ICS should always be considered in the treatment of asthma
• Addition of an PRN ICS vs maintenance ICS dosing will depend of the
severity of asthma
• Maintenance therapy is better at addressing symptoms than
ICS/LABA, but both are beneficial for reducing the risk of annualized
severe exacerbation rate and the time to first asthma exacerbation
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