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Mild asthma, often termed mild intermittent or mild 
persistent asthma, is defined by the Global Initiative in 
Asthma (GINA) management strategy as patients who 
meet the criteria for step 1 and step 2 treatment strategies. 
Although these patients have fewer symptoms, they 
are the main and largest subgroup of asthma patients. 
Epidemiological data shows that mild asthma accounts for 
70% of the total population of asthma patients, and a large 
proportion of them are newly diagnosed (1).

Although patients with mild asthma have fewer 
symptoms than patients with moderate or severe asthma, 
they also face ongoing chronic inflammation of the lower 
respiratory tract and the risk of acute exacerbations. 
According to epidemiological studies, among GINA grade 
1 and grade 2 patients, 52.4% and 42.3% of them were 
uncontrolled (2,3). In addition, up to 25% of patients with 
mild asthma experienced a severe asthma exacerbation in 
the previous year (4). All of these data suggest that there are 
still a lot of unmet needs in the treatment of mild asthma. 

Currently, GINA suggests as needed short-acting beta-
2 agonists (SABA) as first-line therapy for patients with 
mild intermittent asthma (step 1) and low-dose inhaled 
corticosteroids (ICS) maintenance therapy as an alternative 
approach recommended for long-term anti-inflammatory 
treatment. For patients with mild persistent asthma (step 2),  
low-dose ICS maintenance therapy is recommended as 
the first choice. Leukotriene receptor antagonist is an 
alternative treatment for these mild persistent asthma 
patients but this intervention is generally less effective 
than ICS especially in preventing exacerbations. Low-dose 
theophylline is another, though less effective, option as well 
but it has considerable side effects and is not recommended 
for children under 12 years (5). Although GINA is evidence-
based and is updated on an annual basis, there are some 

contradictions in the management of patients with mild 
asthma. Firstly, for patients of mild intermittent asthma 
(GINA step 1), the guideline suggests as-needed use of 
SABA, which neglects the underlying inflammatory nature 
of asthma and puts patients at risk of acute exacerbations as 
is shown in placebo controlled trials where patients receive 
a SABA compared to ICS. For patients with mild persistent 
asthma (GINA step 2) who have already accepted the idea 
of as-needed treatment on step 1, it may confuse them 
when the severity of the disease progresses to step 2 where 
we switch the emphasis to using a SABA as the primary 
treatment to regular ICS and as SABA on an as needed 
basis. They have to change and accept the long-term anti-
inflammatory treatment strategy, which means fixed-dose 
regular maintenance and preventive therapy. Secondly, beta-
2 agonists relieve symptoms rapidly and effectively, giving 
asthma patients significant improvements, leading to a sense 
that a SABA is more effective than ICS. These paradoxes 
in asthma management have been highlighted in a recent 
commentary (6). Thus patients develop an over reliance 
on a SABA and are willing to use them as the primary 
treatment regardless of asthma severity. As earlier studies 
in Europe revealed, 63% of patients chose SABA as their 
main therapy, while ICS only accounted for 30%. Even in 
patients with mild persistent asthma, the number was quite 
similar, with 75% patients using SABA and only 30% using 
ICS (7). This approach leads to more uncontrolled asthma, 
more acute exacerbations and more health care utilization 
costs (8). Of greater concern an analysis of asthma-related 
deaths showed that SABA overuse along with ICS underuse 
is a major contributor to these, in many cases, avoidable 
events (9). In cohort studies, long-acting beta-2 agonists 
(LABA) and ICS combination prescriptions were associated 
with lower hospitalization rates—in those who regularly 
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prescribed LABA, the rate for asthma-related hospitalization 
decreased as the number of ICS prescriptions increased. 
Conversely, in patients prescribed ICS regularly, the 
number of LABA prescriptions had no effect on the risk of 
asthma-related hospitalizations (10). In patients with mild 
asthma, the Kaplan-Meier curve analysis from the ICS use 
and acute exacerbations has clearly shown that ICS reduces 
acute exacerbations in mild asthma (11). In the START and 
OPTIMA studies, two large multicenter studies completed 
at the beginning of this century, the analysis of results for 
mild asthma patients reached the same conclusion: use of 
ICS on a daily basis can reduce acute severe exacerbations 
in mild asthma, including emergency visits, hospitalizations 
as well as the lung function loss in patients with severe acute 
exacerbations (11,12).

Along with the MART (maintenance and reliever 
anti-inflammatory therapy) strategy, great changes have 
taken place in the past decade in asthma management. In 
moderate to severe asthma, irrespective of the comparison 
compared with the same dose or higher dose of ICS/LABA 
maintenance plus SABA rescue treatment, MART strategy 
reduced the rate of exacerbations as well as  emergency 
department and hospitalization rates. In the meta-analysis 
published recently, it was shown that compared with the 
same dose of conventional ICS/LABA plus SABA treatment 
strategy, MART strategy reduced 23% exacerbation rate. 
Even when compared to a higher dose of ICS in a fixed 
dose ICS/LABA plus SABA, the MART strategy still 
reduced the rate of exacerbations by 23% (13). In mild 
asthma patients, anti-inflammatory treatment is also 
important, but because their symptoms are often infrequent 
and not always disruptive on daily activities, it is difficult to 
motivate patients to take long term ICS to prevent asthma 
exacerbations and who instead remain over-reliant on the 
use of as needed SABA. This of course will lead to more 
symptomatic asthma and experiencing, on an annual basis, 
severe asthma exacerbations in approximately 20% of mild 
asthma patients. An intriguing question then is if we could 
use a similar approach as MART strategy to better manage 
these mild asthma patients? Recently, two studies addressed 
this question and were termed the SYGMA studies. 

Both SYGMA studies were published in the New 
England Medical Journal. The first multi-center blind 
placebo controlled study (14) enrolled a total of 3,836 
mild asthma patients. After a 2–4 weeks run in period 
during which used Terbutaline (0.5 mg) as needed, patients 
were randomly assigned to one of three regimens: twice 
daily placebo plus terbutaline (0.5 mg) used as needed 

(terbutaline group), twice-daily placebo plus budesonide-
formoterol [200 μg of budesonide PRN and (budesonide-
formoterol group], or twice-daily budesonide (200 μg) plus 
terbutaline PRN (budesonide maintenance group) for 52 
weeks. In this study, electronic inhaler monitoring and 
electronic diaries were used to ensure best adherence. The 
primary endpoint was to compare the superiority of as-
needed budesonide-formoterol to as-needed terbutaline 
with regard to electronically recorded weeks described as 
well-controlled asthma weeks (eWCAW). The secondary 
endpoint was to show the non-inferiority of budesonide-
formoterol used as needed to budesonide maintenance 
therapy with regard to eWCAW and comparing the rates 
and time to the first severe exacerbation. The demographic 
and clinical characteristics of the patients at baseline were 
very similar in the three treatment groups, including 
age, gender, time since asthma diagnosis, ACQ-5 score, 
AQLQ score, pre and post bronchodilator FEV1% of 
predicted value, morning peak expiratory flow ≥80% of 
the predicted value, bronchodilator reversibility, asthma 
control according to pretrial treatment, severe exacerbation 
in previous 12 months. The results showed budesonide-
formoterol used as needed was superior to terbutaline 
used as needed with regard to the primary outcome 
of the mean percentage of eWCAW. The secondary 
endpoint showed similar results that non-inferiority of 
budesonide-formoterol used as needed to budesonide 
maintenance therapy according to ACQ-5 score and pre-
bronchodilator FEV1% improvement. As to asthma 
exacerbations, budesonide-formoterol used as needed 
resulted in lower rate exacerbations than terbutaline used 
as needed (no matter what kind of severity). The rates of 
severe exacerbations in the budesonide-formoterol group 
and the budesonide maintenance group did not differ 
significantly but with the median daily dose of inhaled 
glucocorticoid in the budesonide-formoterol group being 
only 17% of that in the budesonide maintenance group. 
Adherence to the twice-daily, blinded maintenance regimen 
did not differ significantly across the three trial groups but 
was exceedingly high and much better than that reported 
in ICS real world studies: the mean percentage of doses 
taken were all around 80%. SYGMA1 study showed that 
budesonide-formoterol used as needed was superior to the 
SABA terbutaline used as needed both for asthma symptom 
control and for reducing the risk of asthma exacerbations 
among patients with physician-assessed mild asthma. 
Furthermore, budesonide-formoterol used as needed was 
similar to budesonide maintenance therapy with regard to 
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reducing the risk of asthma exacerbations, at a substantially 
lower total glucocorticoid load and without the need for 
adherence to a twice-daily maintenance therapy schedule.

SYGMA2 after a similar run-in period during which 
patients only used terbutaline as needed, patients were 
randomly assigned to receive twice-daily placebo plus 
budesonide-formoterol (200/6 μg) used as needed or 
twice-daily budesonide (200 μg) maintenance therapy plus 
terbutaline as needed. In this study, unlike the SYGMA1 
study, only the use of trial inhalers was electronically 
recorded. Unlike SYGMA1 study, patients did not fill an 
electronic diary, had only 2 clinic visits, but had telephone 
call visits at 8, 25 and 42 weeks. The primary end point 
of SYGMA2 study was that budesonide-formoterol used 
as needed was non-inferior to regular ICS based on the 
annualized rate of severe asthma exacerbations. A total of 
4,215 mild asthma patients were enrolled into the SYGMA2 
study. There was no difference in the baseline demographic 
and clinical characteristics between the two treatment 
groups. In the results there was no significant difference in 
the annualized rate of severe asthma exacerbations as well as 
the number of patients who had severe exacerbation that led 
to an emergency department visit or hospitalization between 
the two groups. Similar to SYGMA 1 there was also no 
significant difference between the two groups according 
to pretrial treatment (low dose ICS or LTRA maintenance 
plus SABA treatment or only treated using SABA). The 
electronically recorded adherence to each treatment group 
was similar, the mean percentage of daily doses was 64% and 
62%. But the median daily dose of inhaled glucocorticoid 
was 75% lower in the budesonide-formoterol as needed 
group than in the budesonide maintenance group. As to 
lung function and patient-reported outcomes such as ACQ-
5 score, budesonide-formoterol as needed treatment was 
inferior to the budesonide maintenance but the differences 
were well below the clinically relevant and MCID 
differences. In conclusion, the SYGMA2 study showed that 
budesonide-formoterol used as needed was not inferior 
to the budesonide maintenance therapy with regard to 
reducing the risk of asthma exacerbations. The budesonide-
formoterol as needed therapy used only one quarter of the 
total exposure of inhaled glucocorticoid which was used in 
the conventional budesonide maintenance therapy with no 
safety concerns, and lower reliever-free days (15). 

The year of 2018 is potentially a unique time for 
changing the treatment strategy for mild asthma. Both 
SYGMA1 and SYGMA2 studies showed that in mild asthma 
patients, budesonide-formoterol as needed treatment was 

better than terbutaline as needed treatment in control 
asthma symptom and in reducing exacerbations. As needed 
use of budesonide-formoterol was non-inferior to the 
budesonide maintenance treatment in terms of reducing 
exacerbations with no need to routinely use a twice daily 
medication and greatly reduced the exposure to ICS. The 
SYGMA studies provide a new treatment strategy mild 
asthma but will require regulatory approval and then 
acceptance by patients, clinicians and payers. In the overall 
control of asthma, when airway inflammation is increased 
leading to patients being more symptomatic and through 
habit using a SABA with no effect on inflammation, in 
contrast use of an ICS and a fast acting LABA combination 
therapy instead leads to the reduction inflammation and 
relieves symptoms at the same time. This strategy is one 
that a patient will likely be more adherent to and should 
be even more effective in a real world setting. These data 
clearly show that SABA PRN should not be considered as 
the primary treatment for mild asthma. Future real world 
studies as well more long-term studies integrating an 
assessment of airway inflammation are required. It maybe 
we can identify more accurately patient characteristics that 
predict patients more likely to respond to this strategy. It 
should be noted that twice daily ICS remains a strategy that 
we have the best long-term efficacy and safety data and will 
remain an option especially for the adherent patient. 
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