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Abstract

Rationale: The SYGMA (Symbicort Given as Needed in Mild
Asthma) studies evaluated the efficacy and safety of as-needed
budesonide (BUD)–formoterol (FORM) in patients whose asthma
was uncontrolled on as-needed inhaled short-acting bronchodilators
(subgroup 1) or controlled on inhaled corticosteroids (ICS) or
leukotriene receptor antagonists (subgroup 2).

Objectives: To assess the influence of prestudy treatment in a
post hoc analysis of the SYGMA studies.

Methods: In the SYGMA 1 (NCT022149199) and SYGMA 2
(NCT02224157) 52-week, double-blind, randomized, parallel-group
studies, 6,735 patients with mild asthma were randomized to
as-needed BUD–FORM, low-dose BUD1 as-needed terbutaline
(BUD maintenance), or as-needed terbutaline (SYGMA 1 only).
Exacerbation rates and changes in symptom control and lung
function were compared among treatments for both subgroups.

Results: In a pooled analysis of SYGMA 1 and 2, the annual severe
exacerbation rate in subgroup 1 was significantly lower with
as-needed BUD–FORM (0.08 [95% confidence interval (CI),
0.06–0.10]) than with BUD maintenance (0.10 [95% CI, 0.09–0.13])

(rate ratio [RR], 0.74 [95% CI, 0.56–0.98]; P=0.03), and similar
results were shown in subgroup 2 with BUD–FORM (0.12 [95% CI,
0.10–0.14]) and BUD maintenance (0.10 [95% CI, 0.09–0.13]) (RR,
1.10 [95% CI, 0.86–1.41]; P=0.44). In SYGMA 1, the annual severe
exacerbation rate in both subgroups was significantly lower with
as-needed BUD–FORM than with as-needed terbutaline (subgroup
1: RR, 0.34 [95% CI, 0.20–0.58]; P, 0.001; subgroup 2: RR, 0.37
[95% CI, 0.25–0.54]; P, 0.001). The number needed to treat to
prevent one severe exacerbation with as-needed BUD–FORM and
BUD maintenance versus as-needed terbutaline were 20 and 34 in
subgroup 1 and 13 and 12 in subgroup 2, respectively.

Conclusions: These findings suggest that, for patients with mild
asthma currently receiving short-acting b2-agonists alone, as-needed
low-dose ICS–FORM should be preferred over maintenance ICS as
initial controller treatment. For patients whose asthma is controlled
on maintenance low-dose ICS, as-needed BUD–FORM is an
alternative to maintenance ICS without the need for daily treatment,
and both of these options are safer than switching to short-acting b2-
agonist–only treatment.
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The majority of patients with asthma are
considered to have “mild asthma” (1).
However, patients with infrequent symptoms
account for over 30% of severe asthma
exacerbations requiring emergency
department visits (1).

Historically, treatment of mild asthma
in guidelines has focused on symptom relief
with short-acting b2-agonists (SABA), with a
controller maintenance treatment being
added when symptoms becomemore
frequent or patients have risk factors for
exacerbations (2, 3). However, this two-step
approach to “mild” asthma is a source of
confusion for patients and their physicians;
many patients who should be on regular
inhaled corticosteroids (ICS) remain reliant
on and overuse as-needed SABA (4, 5),
whereas others who might qualify for a step-
down option remain on ICS maintenance
treatment, but this is often accompanied by
faltering adherence (6–8). In an online
survey of over 8,000 patients in Europe, 71%
of patients treated with SABA alone did not
have well-controlled asthma symptoms, and
26% had required oral corticosteroids (OCS)
for an exacerbation in the previous year,
indicating that they should be stepped up to
receive an ICS-containing controller
medication (9, 10). If a SABA is taken
regularly without ICS, a paradoxical
shortcoming is that it may reduce the
bronchodilator response (11), increase
airway inflammation (12), increase the
allergic response (13), and increase airway
hyperresponsiveness (8, 11, 14–16).

Four studies have evaluated an
as-needed antiinflammatory reliever
approach combining an ICS with a fast-
onset, long-acting b2-agonist (formoterol
[FORM]) in mild asthma (17–20). Together,
these studies in almost 10,000 patients
demonstrated that in mild asthma,
as-needed, low-dose ICS–FORM treatment is
superior to as-needed SABA treatment for
both symptom control and prevention of
exacerbations and is as effective for
exacerbation prevention as (17, 18), or is
more effective for exacerbation prevention
than (19, 20), regular daily low-dose ICS plus
as-needed SABA. This, together with other
supportive evidence, led to the

recommendation in the 2019 Global
Initiative for Asthma (GINA) strategy that a
low-dose ICS–FORM combination is the
preferred reliever option for exacerbation
prevention and symptom control in patients
with mild asthma with symptoms occurring
less than twice a month (step 1 treatment)
and as an alternative to regular low-dose ICS
treatment in step 2 (5, 21).

However, questions remain concerning
the positioning of antiinflammatory reliever
treatment for adults and adolescents with
mild asthma (22). For example, for patients
whose asthma is uncontrolled on SABA-only
treatment, is as-needed ICS–FORM as
effective as daily low-dose ICS, or should
such patients, as some have proposed, first be
stabilized on daily low-dose ICS? Second, for
patients whose asthma is well controlled on
regular low-dose ICS, is as-needed
budesonide (BUD)–FORM an alternative
and less demanding option, and is it safer
than stepping down to as-needed SABA
alone, as recommended in some current
guidelines (2, 3)?

The SYGMA (Symbicort Given as
Needed inMild Asthma) studies (17, 18)
included two prespecified subpopulations of
patients: those whose asthma was
uncontrolled on as-needed SABA alone
(subgroup 1) and patients whose asthma was
controlled on low-dose ICS or leukotriene
receptor antagonists (LTRA) (subgroup 2).
This post hoc analysis assessed the influence
of prestudy treatment on clinical outcomes
in the SYGMA studies, including the number
needed to treat (NNT) for 1 year to prevent
one exacerbation compared with as-needed
SABA alone. The aim was to examine the
potential of as-needed BUD–FORM as an
alternative to regular low-dose ICS in
patients with uncontrolled asthma on SABA
alone and as an alternative approach to
stepping down to SABA-only treatment in
patients whose asthma is well controlled on
low-dose ICS.

Methods

The SYGMA 1 (NCT022149199) (17) and
SYGMA 2 (NCT02224157) (18) trials were

52-week, double-blind, randomized,
multinational, parallel-group studies.

Trial Design and Patients
These have been previously described in
detail (23); further details are provided in the
online supplement. In brief, patients aged
>12 years with mild asthma were eligible if
they were in need of GINA step 2 treatment,
with their asthma being either uncontrolled
on as-needed inhaled short-acting
bronchodilators (subgroup 1) or being
controlled on low-dose ICS or LTRA
(subgroup 2). The baseline
prebronchodilator forced expiratory volume
in 1 second (FEV1) had to be>60%
predicted for subgroup 1 and>80%
predicted for subgroup 2. Eligible patients
entered a 2- to 4-week run-in period on
as-needed terbutaline 0.5 mg (Bricanyl
Turbuhaler, AstraZeneca) to confirm their
need for step 2 treatment as indicated by use
of as-needed terbutaline on>3 days during
the last run-in week.

In SYGMA 1, patients were randomized
to twice-daily placebo plus as-needed
terbutaline 0.5 mg (delivered dose of 0.4 mg);
twice-daily placebo plus as-needed
BUD–FORM 200–6mg (Symbicort
Turbuhaler, AstraZeneca; delivered dose of
160–4.5 mg); or twice-daily BUD 200mg
(Pulmicort Turbuhaler, AstraZeneca) as
maintenance plus as-needed terbutaline 0.5
mg (“BUDmaintenance”). In SYGMA 2,
patients were randomized to twice-daily
placebo plus as-needed BUD–FORM 2006
mg or BUDmaintenance. In SYGMA 1,
open-label BUD could be added for
moderate exacerbations or persistently poor
asthma control.

Endpoints and Analysis
In a prespecified analysis of SYGMA 1 data,
annualized severe exacerbation rates, time to
the first severe exacerbation, and change
from baseline in prebronchodilator FEV1

and asthma symptom control Asthma
Control Questionnaire (5-item version)
(ACQ-5) score (minimal clinically important
difference of 0.5 units [23]) were evaluated
between treatment arms for both subgroups;
moderate or severe exacerbations were also
assessed in the SYGMA 1 analysis (see details
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Figure 1. Severe exacerbation rate according to prestudy treatment in (A) the pooled analysis of SYGMA (Symbicort Given as Needed in Mild
Asthma) 1 and SYGMA 2 and (B) SYGMA 1. Subgroup 1 includes patients with asthma uncontrolled on as-needed short-acting bronchodilators
alone. Subgroup 2 includes patients with asthma controlled on inhaled corticosteroids or leukotriene receptor antagonists. BUD=budesonide;
CI= confidence interval; FORM= formoterol; RR= rate ratio.
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in the online supplement). In a post hoc
analysis of SYGMA 1, change from baseline
in the percentage of symptom-free days was
also analyzed. Differences between treatment
groups in the absolute number of symptom-
free days were calculated by multiplying the
estimated percentage of symptom-free days
during the treatment period from the model
by the exposure time for each group.

Severe exacerbations were defined
according to American Thoracic Society/
European Respiratory Society criteria as
asthma worsening requiring the use of
systemic corticosteroids for>3 days or an
inpatient hospitalization or emergency
department visit requiring systemic
corticosteroids (24). Moderate exacerbations
were defined as a deterioration of asthma
requiring a change in treatment (i.e.,
initiation of prescribed ICS treatment
[inhaled BUD 200 mg twice daily]) to avoid
progression or worsening to a severe
exacerbation. The number of severe
exacerbations and the number of moderate
or severe exacerbations were analyzed by
using a negative binomial model that
included randomized treatment, prestudy
asthma treatment, study, region, severe (or

moderate or severe) exacerbations in the last
12 months (0,>1), and the
treatment–by–prestudy treatment
interaction as factors. Change from baseline
in the prebronchodilator FEV1% predicted
by treatment was also analyzed (see details in
the online supplement).

In a pooled post hoc analysis of SYGMA
1 and 2, similar analyses were conducted to
assess the effect of prestudy treatment on
efficacy outcomes by comparing the three
treatment arms.

The NNT, defined as the number of
patients that needed to be treated to have an
additional patient free from a severe or
moderate or severe exacerbation over 1 year,
was compared for as-needed BUD–FORM
and BUDmaintenance versus as-needed
terbutaline (the reference treatment) between
subgroups in a post hoc analysis of SYGMA 1
data.

Adherence to maintenance treatment
and the median daily ICS load were assessed
separately for the highly controlled SYGMA
1 study and the more pragmatic SYGMA 2
study. The total daily ICS load for each
patient included both the electronically
recorded randomized treatment usage and

the open-label ICS use collected via the
electronic case report form.

Results

Patients
Of the 3,836 patients randomized in SYGMA
1 and with evaluable data, 1,706 (44%) had
previously been taking bronchodilators alone
(subgroup 1), and 2,130 (56%) had
previously been treated with low-dose ICS or
LTRA (subgroup 2). In SYGMA 2, of 4,176
patients randomized and with evaluable data,
1,934 (46%) and 2,242 (54%) were in
subgroups 1 and 2, respectively. In the
pooled population of SYGMA 1 and 2, 6,735
patients were included, of whom 3,075 (46%)
were in subgroup 1 and 3,660 (54%) were in
subgroup 2. Overall, 47.7% of patients had
previously been treated with ICS, whereas
6.7% had previously been treated with LTRA.

Baseline demographics and clinical
characteristics were generally similar
between treatment arms in the pooled
population and in SYGMA 1 and SYGMA 2
individually (Table 1; see Tables E1, E2, and
E3 in the online supplement). However,

Subgroup 1 Subgroup 2 Subgroup 1 Subgroup 2

SYGMA 1

As-needed
BUD/FORM

n=565

BUD
maintenance

n=576

69.8

335.1

As-needed
BUD/FORM

n=712

BUD
maintenance

n=706

51.2

349.8

SYGMA 2

As-needed
BUD/FORM

n=959

BUD
maintenance

n=975

73.1

251.0

As-needed
BUD/FORM

n=1,130

BUD
maintenance

n=1,112

61.2

278.0
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Figure 2. Median total daily metered inhaled corticosteroid (ICS) load, according to prestudy treatment in both SYGMA (Symbicort Given as
Needed in Mild Asthma) 1 and SYGMA 2. Subgroup 1 includes patients with asthma uncontrolled on as-needed short-acting bronchodilators
alone. Subgroup 2 includes patients with asthma controlled on ICS or leukotriene receptor antagonists. Error bars represent interquartile range.
Note that the total ICS dose includes open-label ICS in SYGMA 1. BUD=budesonide; FORM= formoterol.
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some differences were seen by prestudy
treatment, with lung function being lower
and reversibility, time since asthma
diagnosis, and the ACQ-5 score being higher
in subgroup 1 than in subgroup 2.

Exacerbations
Comparison with BUD maintenance. In the
overall pooled population, annual severe
exacerbation rate with as-needed
BUD–FORM (0.10 [95% confidence interval
(CI), 0.08–0.11]) was similar to BUD
maintenance (0.10 [95% CI, 0.09–0.12) (rate
ratio [RR], 0.93 [95% CI, 0.77–1.11];
P=0.41). For patients in subgroup 1, the
annualized severe exacerbation rate was
significantly lower (26%) with as-needed
BUD–FORM (0.08 [95% CI, 0.06–0.10) than
with BUDmaintenance (0.10 [95% CI,
0.09–0.13) (RR, 0.74 [95% CI, 0.56–0.98],
P=0.03). For patients in subgroup 2, the
annual severe exacerbation rate with
as-needed BUD–FORM (0.12 [95% CI,
0.10–0.14]) was similar to that with BUD
maintenance (0.10 [95% CI, 0.09–0.13]) (RR,
1.10 [95% CI, 0.86–1.41]; P=0.44) (Table 2;
Figure 1A). The difference by prestudy
treatment was significant (interaction
term P=0.03).

Likewise, in the analysis of time to the
first severe exacerbation, there was no
difference between treatment with as-needed
BUD–FORM and BUDmaintenance in the
overall pooled population (hazard ratio
[HR], 0.94 [95% CI, 0.79–1.12]; P=0.46)
(Table 2) or in subgroup 2 patients (HR, 1.13
[95% CI, 0.90–1.43], P=0.30), but in
subgroup 1 patients, as-needed BUD–FORM
delayed the time to first severe exacerbation
compared with BUDmaintenance (HR, 0.74
[95% CI, 0.56–0.96], P=0.02) (Table 2;
Figure E1). The difference by prestudy
treatment was significant (interaction term
P=0.02).

Comparison with as-needed terbutaline.
In SYGMA 1, the annual rate of severe
exacerbations was significantly lower with
as-needed BUD–FORM than with as-needed
terbutaline, regardless of prestudy treatment
(subgroup 1: RR, 0.34 [95% CI, 0.20–0.58],
P, 0.001; subgroup 2: RR, 0.37 [95% CI,
0.25–0.54], P, 0.001) (Table E4; Figure 1B).
Similar findings were also observed for the
rate of moderate or severe exacerbations
(Table E4). Within the group randomized to
as-needed terbutaline, the annual rate of
severe exacerbations was significantly lower
for those who had entered in subgroup 1
than for those who had entered subgroup 2

(0.60 [95% CI, 0.42–0.88], P=0.008). A
similar finding was observed for the annual
rate of moderate or severe exacerbations
between the two subgroups (0.68 [95% CI,
0.52–0.89]; P=0.006).

In the analysis of time to first severe
exacerbation in SYGMA 1, as-needed
BUD–FORM reduced the risk of a severe
exacerbation compared with as-needed
terbutaline in both subgroup 1 patients (HR,
0.44 [95% CI, 0.27–0.72], P=0.001) and
subgroup 2 patients (HR, 0.43 [95% CI,
0.31–0.61]; P, 0.001) and was similar to
BUDmaintenance in both subgroups (Table
E4). Similar findings were observed in the
analysis of time to the first moderate or
severe exacerbation (Table E4).

Symptom Control
Comparison with BUD maintenance. There
were very small differences in mean ACQ-5
score improvements from baseline between
as-needed BUD–FORM and BUD
maintenance in both the overall pooled
population (0.13 [95% CI, 0.10–0.16];
P, 0.001) and the two subgroups (subgroup
1: 0.08 [95% CI, 0.03–0.13]; P, 0.001;
subgroup 2: 0.17 [95% CI, 0.12–0.21];
P, 0.001), with a significant effect of
prestudy treatment (treatment–by–prestudy
treatment interaction term P=0.01) (Table
2). From the twice-daily electronic diary in
SYGMA 1, small differences in
improvements in mean percentage of
symptom-free days from baseline were
observed between as-needed BUD–FORM
and BUDmaintenance in subgroup 1 (21.63
[95% CI,24.34 to 1.08]; P=0.24) and
subgroup 2 (23.94 [95% CI,26.38 to
21.51]; P=0.001) (Table E4). These changes
equated to 6.1 fewer symptom-free days in
subgroup 1 and 11.7 fewer symptom-free
days in subgroup 2 over the study duration
with as-needed BUD–FORM versus BUD
maintenance.

Comparison with as-needed terbutaline.
Similarly, small differences in improvements
in mean ACQ-5 score from baseline were
observed with as-needed BUD–FORM
versus as-needed terbutaline in both
prestudy treatment subgroups in SYGMA 1
(Table E4). In addition, small differences in
improvements in mean percentage of
symptom-free days from baseline were
observed between as-needed BUD–FORM
and as-needed terbutaline in subgroup 1
(2.79 [95% CI, 0.07–5.52]; P=0.05) and
subgroup 2 (2.63 [95% CI, 0.20–5.06];
P=0.03) of SYGMA 1 (Table E4). These

changes equated to 9.7 additional symptom-
free days in subgroup 1 and 10.6 additional
symptom-free days in subgroup 2 over the
study duration with as-needed BUD–FORM
versus as-needed terbutaline.

Lung Function
Comparison with BUD maintenance. Small
differences in prebronchodilator FEV1%
predicted change from baseline were
observed between as-needed BUD–FORM
and BUDmaintenance in the pooled analysis
in the overall population (21.3 [95% CI,
21.7 to20.8]; P, 0.001) and in both
subgroups (subgroup 1:21.1 [95% CI,21.8
to20.4]; P=0.001; subgroup 2:21.4 [95%
CI,22.0 to20.8]; P, 0.001) (Table 2), and
there was no significant effect of prestudy
treatment (treatment–by–prestudy treatment
interaction P=0.606).

Comparison with as-needed terbutaline.
Similarly, small differences in FEV1%
predicted were observed between as-needed
BUD–FORM and as-needed terbutaline in
both prestudy treatment subgroups of
SYGMA 1 (Table E4).

NNT
With as-needed terbutaline as the reference
treatment, the NNT in subgroup 1 was lower
for as-needed BUD–FORM than for BUD
maintenance. For severe exacerbations, the
NNTs were 20 (95% CI, 13–48) for
as-needed BUD–FORM and 34 (95% CI, not
done; see Table 3) for BUDmaintenance. For
moderate or severe exacerbations, the NNTs
were 11 (95% CI, 8–19) and 20 (95% CI,
11–109) for as-needed BUD–FORM and
BUDmaintenance, respectively (Table 3).

In subgroup 2, patients had similar
NNTs with as-needed BUD–FORM versus
BUDmaintenance. For severe exacerbations,
the NNTs were 13 (95% CI, 9–23) for
as-needed BUD–FORM and 12 (95% CI,
9–20) for BUDmaintenance. For moderate
or severe exacerbations, the NNTs were
8 (95% CI, 6–11) and 7 (95% CI, 5–9),
respectively (Table 3).

Adherence to Maintenance Treatment
Overall adherence to maintenance treatment
was greater in SYGMA 1 than in SYGMA 2
across both treatments (Table E5). Median
adherence to maintenance treatment was
generally similar between the treatment
groups of SYGMA 1 and SYGMA 2, with
slightly lower adherence observed in
subgroup 1 patients than in subgroup 2
patients, both in SYGMA 1 (83–85% vs.
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86–87%) and in SYGMA 2 (63–64% vs.
70–72%) (Table E5).

ICS Load
Overall, the median daily ICS load was
higher in SYGMA 1 than in SYGMA 2 for
both ICS-containing treatments, irrespective
of prestudy treatment (Figure 2; Table E5),
but was lower in the as-needed BUD–FORM
treatment groups than in the BUD
maintenance treatment groups in both
subgroups of SYGMA 1 and 2 (Figure 2;
Table E5).

Adverse Events
There were no notable differences in adverse
events between the pretreatment subgroups
in either SYGMA 1 or SYGMA 2 (Table E6).
In the pooled population, the proportion of
patients experiencing adverse events
potentially associated with any ICS or b2-
agonist class effects was very low and was
similar between treatment groups in
subgroup 1 and subgroup 2 (Table E7).

Discussion

This post hoc analysis of pooled data from
SYGMA 1 and 2 found that, in patients with
mild asthma, as-needed BUD–FORMwas
associated with a significantly lower severe
exacerbation rate (26% reduction) than BUD
maintenance in patients previously receiving
only as-needed SABA (subgroup 1), whereas
in those whose asthma was well controlled
on low-dose ICS or LTRA at entry (subgroup
2), there was no significant difference
between these treatment arms. In addition, a
significantly longer time to the first severe
exacerbation compared with BUD
maintenance was seen with as-needed
BUD–FORM in subgroup 1, but not in
subgroup 2, and although differences in
symptom control and lung function over 12
months favored daily BUDmaintenance
treatment, these differences were small, and
none approached thresholds for clinically
important differences.

In subgroup 1 patients from SYGMA 1,
as-needed BUD–FORMwas associated with
a large (66%) reduction in the severe
exacerbation rate and an increase in the time
to first severe exacerbation as compared with
continuing on as-needed SABA. These
observations are similar to findings in the
smaller, open-label Novel Symbicort
Turbuhaler Asthma Reliever Therapy (Novel
START) study in which patients previously

treated with as-needed SABA and
randomized to as-needed BUD–FORM had
fewer severe exacerbations than those
randomized to twice-daily BUD (9 and 21
severe exacerbations, respectively; RR, 0.44
[95% CI, 0.20–0.96]) (19). In our study, the
NNT to prevent one severe exacerbation in a
year in subgroup 1 patients was 20 with
as-needed BUD–FORM, at a total median
BUD load of 69.8 mg/d, and 34 with twice-
daily BUDmaintenance, at an almost
threefold higher total median load of BUD
(335.1 mg/d). Both studies support the GINA
2019 recommendation that treatment with
as-needed ICS–FORM is preferable to
treatment with as-needed SABA alone (5).

In subgroup 2 patients, the NNTs to
prevent one severe exacerbation in a year
with as-needed BUD–FORM and twice-daily
BUDmaintenance were 12 and 13,
respectively, and the total median BUD loads
were 51.2mg/d and 349.8 mg/d for as-needed
BUD–FORM and twice-daily BUD
maintenance, respectively. These findings
support the GINA recommendation that
treatment with as-needed low-dose
ICS–FORM is an alternative option for
adults and adolescents with satisfactory
asthma control on regular low-dose ICS or
LTRA (5).

Efficacy outcomes, such as the severe
exacerbation rate and time to first severe
exacerbation, were significantly improved
with as-needed BUD–FORM versus BUD
maintenance in patients in subgroup 1, but
these differences were not significant in
subgroup 2. The differences in efficacy
outcomes observed between the two
subgroups may possibly reflect a degree of
self-selection by patients before the study, in
that those who in the past had experienced
an exacerbation or more symptoms after
stopping prescribed ICSmay have been more
likely to continue treatment with ICS (and
thereby be included in subgroup 2). This is
supported by the observation that in
subgroup 2 patients, the rate of severe
exacerbations was substantially higher in
those who were stepped down from low-dose
ICS or LTRA to as-needed SABA than in
patients whose asthma was uncontrolled on
SABA (in subgroup 1) who were randomized
to continue as-needed SABA (0.25 vs. 0.15,
respectively; P=0.008), despite severe
exacerbations in the previous 12 months
being more common in subgroup 1 than in
subgroup 2. A further potential explanation
for the difference in efficacy outcomes
between the two subgroups is that subgroup

1 patients were accustomed to receiving only
an as-needed medication, and their
adherence with maintenance treatment was
lower than that of those in subgroup 2,
particularly in SYGMA 2, which included
less intensive monitoring and no inhaler
reminders.

It should be noted that the SYGMA
results in patients previously on maintenance
ICS differ from those of the PeRsonalised
Asthma Combination Therapy: with Inhaled
Corticosteroid And fast onset Long-acting
beta agonist (PRACTICAL) study (n=885),
an open-label study in which 70% of patients
were using low- to medium-dose ICS at
entry but were not required to have well-
controlled asthma (20). Despite this, the
severe exacerbation rate in PRACTICAL was
significantly lower in patients randomized to
as-needed BUD–FORM than in patients
randomized to maintenance ICS (relative
rate, 0.69 [95% CI, 0.48–1.00]; P=0.049),
and there was no significant interaction for
the severe exacerbation rate or end-of-study
ACQ-5 score according to whether patients
were or were not receiving ICS at baseline
(20). Differences in the study design (i.e., the
open-label design of PRACTICAL that
allowed for patient behavior that mirrored
usual clinical practice vs. the double-dummy
design of the SYGMA studies), the above
eligibility criteria, and the twice-daily
adherence reminders for maintenance
treatment in SYGMA 1may explain the
better results with as-needed BUD–FORM in
PRACTICAL.

The large reduction in severe
exacerbations with both of these low-dose
ICS therapies compared with as-needed
terbutaline supports the ongoing GINA
recommendation that adults and adolescents
with asthma should not stop ICS completely,
even when symptoms are well controlled.
This recommendation was based on studies
summarized in a meta-analysis by Rank and
colleagues (25), which reported an increased
risk of a severe exacerbation if ICS were
ceased entirely (relative risk, 2.35 [95% CI,
1.88–2.92]; P, 0.001) rather than being
continued (25). In the pooled SYGMA
analysis, 14% of patients stepping down from
ICS or LTRA to as-needed SABA
experienced a severe exacerbation within 12
months that required OCS, emergency
department visit or hospitalization with
systemic corticosteroid treatment. Given the
evidence that as few as four lifetime courses
of OCS significantly increase the risk of
systemic OCS side effects (26), the present
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findings indicate a significant population-
level opportunity to reduce OCS-related
adverse effects in patients with mild asthma.
Environmental triggers such as allergens,
viral infections, and air pollution are highly
variable over time, and the use of a reliever
containing both ICS and FORM as soon as
symptoms occur or increase may prevent
both the need for daily, long-term ICS
treatment and the need for courses of OCS in
patients with mild asthma.

Strengths and Limitations
Strengths of this analysis are the large
populations involved and their direct
applicability to two common clinical
scenarios: stepping up from as-needed
SABA and stepping down from regular
ICS. Small treatment effects on the
FEV1 and ACQ-5 score were nominally
statistically significant given that the
study was overpowered for these
endpoints, but both were well below
degrees accepted as being clinically
important. A limitation of the pooled
analysis was its post hoc nature, but
analysis by prestudy treatment group
was prespecified for both SYGMA 1
and SYGMA 2. A limitation of the

studies was that the double-blind design
required for regulatory purposes meant
that patients in all three treatment
groups received a twice-daily
“maintenance” inhaler, thus preventing
an assessment of the impact of
as-needed BUD–FORM on real-life
factors such as adherence. Adherence to
maintenance treatment was higher
overall in SYGMA 1 than in SYGMA 2,
reflecting the closer monitoring, twice-
daily adherence reminders, and
frequent study visits employed in
SYGMA 1.

Conclusions
In conclusion, in this pooled analysis of
SYGMA 1 and 2, the rate of severe
exacerbations among patients whose
asthma was uncontrolled on short-acting
bronchodilators at study entry was
significantly lower with as-needed
BUD–FORM than with BUD
maintenance, suggesting that as-needed
low-dose ICS–FORM may be preferred
over maintenance ICS as an initial
controller treatment for patients with
mild asthma currently receiving SABA
alone. Among patients whose asthma

was well controlled on ICS or LTRA at
study entry, the similar rate of severe
exacerbations after randomization to
as-needed BUD–FORM versus BUD
maintenance, with similar levels of
symptom control, supports recent
clinical recommendations for as-needed
BUD–FORM as an alternative option for
patients whose asthma is well controlled
on low-dose ICS (5, 21). Furthermore,
the marked reduction in risk of severe
exacerbations with either ICS-containing
strategy compared with as-needed SABA
confirms clinical guidelines that adults
and adolescents with asthma should not
stop ICS completely, but may be better
protected by switching to as-needed
ICS–FORM than by reverting to SABA-
only treatment. �
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