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ABSTRACT

BACKGROUND

As-needed use of albuterol-budesonide has been shown to result in a significantly
lower risk of severe asthma exacerbation than as-needed use of albuterol alone
among patients with moderate-to-severe asthma. Data on albuterol-budesonide in
mild asthma are needed.

METHODS
We conducted a fully virtual, decentralized, phase 3b, multicenter, double-blind,
event-driven trial involving persons 12 years of age or older with disease that was
uncontrolled despite treatment for mild asthma with a short-acting B -agonist
(SABA) with or without a low-dose inhaled glucocorticoid or leukotriene-receptor
antagonist. Participants were randomly assigned in a 1:1 ratio to a fixed-dose com-
bination of 180 ug of albuterol and 160 ug of budesonide (with each dose consisting
of two inhaler actuations of 90 ug and 80 ug, respectively) or 180 ug of albuterol
(with each dose consisting of two inhaler actuations of 90 ug) on an as-needed
basis for up to 52 weeks. The primary end point was the first severe asthma exac-
erbation, assessed in a time-to-event analysis, in the on-treatment efficacy popula-
tion, and the key secondary end point was the first severe exacerbation in the inten-
tion-to-treat population. Secondary end points included the annualized rate of severe
asthma exacerbations and exposure to systemic glucocorticoids.

RESULTS
A total of 2516 participants underwent randomization; 1797 (71.4%) completed the
trial. Of 2421 participants in the full analysis population (1209 assigned to the
albuterol-budesonide group and 1212 to the albuterol group), 97.2% were 18 years
of age or older; 74.4% used a SABA alone at baseline. The trial was stopped for
efficacy at a prespecified interim analysis. A severe exacerbation occurred in 5.1%
of the participants in the albuterol-budesonide group and in 9.1% of those in the
albuterol group in the on-treatment efficacy population (hazard ratio, 0.53; 95%
confidence interval [CI], 0.39 to 0.73) and in 5.3% and 9.4%, respectively, in the
intention-to-treat population (hazard ratio, 0.54; 95% CI, 0.40 to 0.73) (P<0.001 for
both comparisons). The annualized rate of severe asthma exacerbations was lower
with albuterol-budesonide than with albuterol (0.15 vs. 0.32; rate ratio, 0.47; 95% CI,
0.34 to 0.64), as was the mean annualized total dose of systemic glucocorticoids
(23.2 vs. 61.9 mg per year). Adverse events were similar in the two treatment groups.

CONCLUSIONS
As-needed use of albuterol-budesonide resulted in a lower risk of a severe asthma
exacerbation than as-needed use of albuterol alone among participants with disease
that was uncontrolled despite treatment for mild asthma. (Funded by Bond Avillion
2 Development and AstraZeneca; BATURA ClinicalTrials.gov number, NCT05505734.)
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.2 However, severe or fatal exacer-
bations still occur in persons with infrequent
asthma symptoms,

During periods of asthma worsening, patients
often rely on their short-acting 8 -agonist (SABA)
rescue therapy alone, which does not address
airway inflammation, thus increasing the risk of
severe or fatal exacerbations.>” The risk of severe
or fatal exacerbations even among persons with
infrequent asthma symptoms, a lack of evidence
for the efficacy and safety of SABA-only treat-
ment, and the superiority of inhaled glucocorti-
coid—containing rescue regimens as compared
with a SABA alone for improving outcomes led
the Global Initiative for Asthma (GINA) to cease
recommending the use of a SABA alone in mild

. Although the
fixed-dose combination of an inhaled glucocor-
ticoid and formoterol is approved by the Food and
Drug Administration for maintenance therapy, it
is not approved for use as rescue therapy.

¢ In line
with this concept and recommendations from
the GINA, the combination of albuterol and
budesonide in a single pressurized metered-dose
inhaler allows patients to receive an inhaled
glucocorticoid when they need it by using their
rescue therapy in response to symptoms.”® A
pressurized metered-dose inhaler that provides

In the MANDALA
trial, as-needed use of a fixed-dose combination

N ENGL) MED

of 180 ug of albuterol and 160 g of budesonide
resulted in a

. In the trial, we investigated the benefit of
adding budesonide to albuterol to reduce the risk
of a severe asthma exacerbation.

METHODS

TRIAL DESIGN
The design of the BATURA trial was published
previously."®

(see the Methods section
in the Supplementary Appendix, available with
the full text of the article at NEJM.org).

the visit schedule
was reported previously (Fig. S1 in the Supple-
mentary Appendix).”°

PARTICIPANTS
Participants were recruited with the use of a
multichannel approach, with an emphasis on mul-
timedia, multiplatform outreach, including social
media, and artificial intelligence technology to
identify high-probability, eligibility-matched par-
ticipants.

The asthma diagnosis was provided by a prescrib-
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AS-NEEDED ALBUTEROL—BUDESONIDE IN MILD ASTHMA

ing health care professional, with documentation
(e.g., medical records or a letter from the treating
physician) confirmed by the investigator.

Other key inclu-
sion criteria were an Asthma Impairment and Risk
Questionnaire (AIRQ) score of 2 or higher at
screening (on a scale from 0 to 10, with 0 or 1
indicating well controlled, 2 to 4 not well con-
trolled, and 5 to 10 very poorly controlled; fur-
ther details are provided in the Methods section
of the Supplementary Appendix)

10

TREATMENTS

TRIAL OVERSIGHT

Participants, or their parent or legal guardian if
the participant was younger than 18 years of age,
provided electronic informed consent. An inde-
pendent, external data and safety monitoring com-
mittee reviewed unblinded safety data. A trial
sponsor (Bond Avillion 2 Development) coordi-
nated data management and the statistical anal-
yses in conjunction with the responsible contract
research organizations (Parexel and Phastar, re-
spectively). All the authors contributed to the
design of the trial and the interpretation of the

data.

All the authors provided critical feedback on the
first and subsequent drafts of the manuscript and,
along with Bond Avillion 2 Development, made the
decision to submit the manuscript for publica-
tion. All the authors had access to the data and
vouch for the completeness and accuracy of the
data and for the fidelity of the trial to the protocol,
available at NEJM.org.

END POINTS

. Exploratory end points that were evalu-
ated in the on-treatment efficacy population in-
cluded use of health care resources, the score on
the EuroQol 5-Dimension 5-Level (EQ-5D-5L) ques-
tionnaire, and the AIRQ score (which was also
evaluated in the intention-to-treat population).
Safety end points were the frequency and types of
adverse events and serious adverse events.

STATISTICAL ANALYSIS

. The populations
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5221 Persons were assessed for eligibility

2705 Were excluded because they
did not meet eligibility criteria

2516 Underwent randomization

1257 Were assigned to receive albuterol
(180 pg)—-budesonide (160 pg)

1259 Were assigned to receive
albuterol (180 yg)

annualized rate of severe exacerbations, and an-
nualized total exposure to systemic glucocorti-
coids). Exploratory end points were not included
in the hierarchical testing strategy.

Safety end points were evaluated in the safety
analysis population, which included all the par-
ticipants who underwent randomization and re-
ceived at least one actuation of trial treatment,
with data analyzed according to the actual treat-
ment received. Details of the sample-size calcu-
lations and analysis models have been published
previously™ (see the Methods section in the Sup-
plementary Appendix).

1209 Received abluterol-budesonide
48 Did not receive albuterol—
budesonide

1212 Received albuterol
47 Did not receive albuterol

51 Withdrew

adherence

903 Completed the trial
882 Completed while receiving
randomized treatment
21 Completed after discontinuation
of randomized treatment
354 Discontinued the trial

6 Had adverse event
8 Had severe protocol non-

247 Were lost to follow-up
22 Were withdrawn by physician

894 Completed the trial
865 Completed while receiving
randomized treatment
29 Completed after discontinuation
of randomized treatment
365 Discontinued the trial
64 Withdrew
20 Had adverse event
15 Had severe protocol non-
adherence
237 Were lost to follow-up
13 Were withdrawn by physician

2 Died 1 Died
1 Became pregnant 1 Was withdrawn by parent or
17 Had other reason guardian
1 Did not have therapeutic
response

13 Had other reason

|

population

1209 Were included in the full analysis

1209 Were included in the safety
analysis population

1212 Were included in the full analysis
population

1212 Were included in the safety
analysis population

Figure 1. Screening, Randomization, and Follow-up.

were derived from the full analysis population,
which included all the participants who under-
went randomization and received at least one
actuation of trial treatment.

. The type I error
was controlled across primary and secondary
end points with the use of a hierarchical testing
procedure (first severe exacerbation in the on-
treatment efficacy population, first severe exac-
erbation in the intention-to-treat population,

N ENGL) MED

RESULTS

PARTICIPANTS

A total of 5221 participants from 54 U.S. sites
were screened between September 2, 2022, and
August 22, 2024, with 2516 undergoing random-
ization and 2421 included in the full analysis
population and the safety analysis population

The most
common reason for withdrawal from this fully

virtual trial was
. A total of 6 participants in

the albuterol-budesonide group and 20 in the
albuterol group discontinued the trial because of
adverse events.

The demographic and clinical characteristics
of the participants at baseline were generally
similar in the two treatment groups.

. Leukotriene-receptor antagonist
and low-dose inhaled glucocorticoid maintenance
medications that were used by participants are
reported in Table S1.

(Table 1 and Table S2).

(Table 1). The baseline AIRQ score
was similar in the two groups and indicated that
participants’ asthma was not well controlled
(mean [+SD] AIRQ score, 4.8+2.0). Baseline char-
acteristics were similar among participants re-
gardless of trial completion status (Table S3).
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AS-NEEDED ALBUTEROL—BUDESONIDE IN MILD ASTHMA

The representativeness of the trial population is
shown in Table S4.

PRIMARY AND KEY SECONDARY EFFICACY END
POINTS

. A hierarchical testing strategy
was applied to control the type I error.

participants 18 years of age of age or older,
treatment with albuterol-budesonide resulted in
a lower risk of a severe asthma exacerbation
than treatment with albuterol in both the on-
treatment efficacy population (6.0% vs. 10.7%;
hazard ratio, 0.54; 95% CI, 0.40 to 0.72; P<0.001)
and the intention-to-treat population (6.2% vs.
11.2%; hazard ratio, 0.54; 95% CI, 0.41 to 0.72;
P<0.001) (Table S5 and Fig. S2). The proportion-
al-hazards assumption was met for all analyses.
Missing data were assumed to be censored at ran-
dom (i.e., the reasons for censoring were unrelated
to the risk of having an event). The findings of a
sensitivity analysis performed under increasingly
conservative informative censoring assumptions
was supportive of the findings of the primary
analysis (see the tipping-point analysis in the
Supplementary Appendix).

OTHER SECONDARY EFFICACY END POINTS

(Table 2). The mean
annualized total exposure to systemic glucocor-
ticoids during the treatment period was also lower

N ENGLJ MED

(Table 2).

EXPLORATORY END POINTS

The mean percentage of days with
more than 12 inhalations per day was low:
0.59£3.44% in the albuterol-budesonide group
and 1.02+4.36% in the albuterol group. Changes
in maintenance medication are shown in Table S6;

(Table S7). At week 16, the least-squares mean
(+SE) change in the AIRQ score from baseline
was —2.95+0.08 with albuterol-budesonide and
—2.7420.08 with albuterol (difference, —0.22;
95% CI, —0.38 to —0.05). By week 52, the least-
squares mean changes were —3.35+0.11 and
—3.20+0.11, respectively (difference, —0.16; 95% CI,
—0.38 to 0.07). There were no apparent differ-
ences in EQ-5D-5L scores between groups (Ta-
ble S8). Measures of health care resource use are
summarized in Table S9.

SAFETY

(Table 3).

. Inhaled glucocorticoid—associated local

adverse events occurred in less than 2% of the
participants in each group: 1.6% in the albuter-
ol-budesonide group and 0.6% in the albuterol
group (Table S10).
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The NEW ENGLAND JOURNAL of MEDICINE

Table 1. Demographic and Clinical Characteristics of the Participants at Baseline (Full Analysis Population).*

Albuterol-Budesonide Albuterol Total Population
Characteristic (N=1209) (N=1212) (N=2421)
Age
Mean — yr 42.5+14.3 42.9+14.7 42.7+14.5
Distribution — no. (%)
12 to <18 yr 9(2.4) 9(3.2) 68 (2.8)
18 to <65 yr 1100 (9 0) 1073 (88.5) 2173 (89.8)
=65 yr 0 (6.6) 100 (8.3) 180 (7.4)
Female sex — no. (%) 810 (67.0) 843 (69.6) 1653 (68.3)
Race or ethnic group — no./total no. (%)
White 848/1209 (70.1) 849/1211 (70.1) 1697/2420 (70.1)
Black 219/1209 (18.1) 219/1211 (18.1) 438/2420 (18.1)
Asian 28/1209 (2.3) 28/1211 (2.3) 56/2420 (2.3)
Others 58/1209 (4.8) 59/1211 (4.9) 117/2420 (4.8)
Multiple 19/1209 (1.6) 24/1211 (2.0) 43/2420 (1.8)
Not reported 37/1209 (3.1) 32/1211 (2.6) 69/2420 (2.9)
Hispanic or Latino ethnic group — no. (%) 7 156/1208 (12.9) 136/1211 (11.2) 292/2419 (12.1)

Time since diagnosis of asthma — yrf
Median (interquartile range)
Range

Time since last severe exacerbation — days9

Median (interquartile range)

24.3 (12.4-36.0)
<0.05-69.7

138 (85-242)

24.1 (12.5-35.3)
<0.05-77.8

153 (96-250)

24.2 (12.5-35.7)
<0.05-77.8

146 (91-245)

Range 8-384 29-407 8-407
Associated conditions, triggers, or allergies —
no. (%)
Seasonal conjunctivitis 410 (33.9) 411 (33.9) 821 (33.9)
Atopic dermatitis or eczema 216 (17.9) 224 (18.5) 440 (18.2)
Allergens as asthma trigger 925 (76.5) 962 (79.4) 1887 (77.9)
Aspirin as asthma trigger 24 (2.0) 32 (2.6) 56 (2.3)
Exercise as asthma trigger 935 (77.3) 949 (78.3) 1884 (77.8)
Other asthma trigger 642 (53.1) 666 (55.0) 1308 (54.0)
Nasal polyps 6 (4.6) 59 (4.9) 115 (4.8)
Eczema 203 (16.8) 203 (16.7) 406 (16.8)
Chronic sinusitis 87 (15.5) 183 (15.1) 370 (15.3)
History of sinus surgery 62 (5.1) 84 (6.9) 146 (6.0)
History of positive allergy tests 516 (42.7) 546 (45.0) 1062 (43.9)
Mean AIRQ score| 4.7+2.0 4.8+2.0 4.8+2.0
Pretrial asthma medication — no. (%)
SABA only 900 (74.4) 901 (74.3) 1801 (74.4)
SABA plus low-dose inhaled glucocorticoid 309 (25.6) 311 (25.7) 620 (25.6)

or LTRA
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AS-NEEDED ALBUTEROL—BUDESONIDE IN MILD ASTHMA

Table 1. (Continued.)
Albuterol-Budesonide Albuterol Total Population
Characteristic (N=1209) (N=1212) (N=2421)
Asthma characteristics during the 12 mo before
trial entry
No. of severe exacerbations — no. of partici-
pants (%)
0 1072 (88.7) 1079 (89.0) 2151 (38.8)
1 127 (10.5) 115 (9.5) 242 (10.0)
2 8(0.7) 17 (1.4) 25 (1.0)
>2 2(0.2) 1(0.1) 3(0.1)
No. of severe exacerbations resulting in ED
treatment — no. of participants (%)
0 1166 (96.4) 1178 (97.2) 2344 (96.8)
1 42 (3.5) 29 (2.4) 71 (2.9)
2 1(0.1) 5 (0.4) 6(0.2)
No. of severe exacerbations resulting in hos-
pitalization — no. of participants (%)
0 1204 (99.6) 1207 (99.6) 2411 (99.6)
1 5 (0.4) 5 (0.4) 10 (0.4)

* Plus—minus values are means +SD. The full analysis population included all the participants who underwent random-
ization and received at least one actuation of trial treatment. Percentages may not total 100 because of rounding. ED
denotes emergency department, LTRA leukotriene-receptor antagonist, and SABA short-acting 3,-agonist.

Race or ethnic group was reported by the participant.

I Included are American Indian or Alaska Native, Native Hawaiian or other Pacific Islander, and “other.”
§ Data were available for 1207 participants in the albuterol-budesonide group and for 1211 participants in the albuterol

group.

9§ A severe exacerbation was defined as a worsening of symptoms resulting in at least 3 days’ use of systemic glucocor-
ticoids, an ED or urgent care visit for asthma warranting systemic glucocorticoids, hospitalization due to asthma, or
death. Data were available for 135 participants in the albuterol-budesonide group and for 132 participants in the alb-

uterol group.

| The Asthma Impairment and Risk Questionnaire (AIRQ) is a validated tool comprising 10 yes-or-no questions that as-
sesses both symptom control during the previous 2 weeks and exacerbation risk considering the previous 12 months.
A score of 0 or 1 indicates well-controlled asthma; a score of 2, 3, or 4 indicates not well-controlled asthma; and a score

of 5 to 10 indicates very poorly controlled asthma.

corticoid or leukotriene-receptor antagonist (1.9%
vs. 0.6%).

The percentages of participants reporting se-
rious adverse events were low and similar in the
two treatment groups. The only serious adverse
event reported in 0.3% or more of the participants
in either group was asthma. No serious adverse
event was considered by the investigator to be
related to a trial drug. The percentages of par-
ticipants reporting adverse events leading to
discontinuation of a trial drug were low in both
treatment groups; the only adverse event leading
to discontinuation of a trial drug in 0.5% or

N ENGL J MED

more of the participants during the randomized
treatment period was cough.

Two deaths occurred during the randomized
treatment period (Table 3). Neither was judged
by the investigator to be related to the trial drug
or reported as related to asthma.

DISCUSSION

The BATURA trial showed that as-needed albu-
terol-budesonide was efficacious in reducing the
risk of severe asthma exacerbations among par-
ticipants 12 years of age or older with uncontrolled

NEJM.ORG

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.
Downloaded from nejm.org by AMANDA MATOS on May 19, 2025. For personal use only.
No other uses without permission. Copyright © 2025 Massachusetts Medical Society. All rights reserved.


tnver
Realce

tnver
Realce

tnver
Realce

tnver
Realce

tnver
Realce


The NEW ENGLAND JOURNAL of MEDICINE

A On-Treatment Efficacy Population
1009 (s N
_ =" Albuterol
s 0.80- __.-'—"—' No. of Participants
£5 0.10 e with Event (%)
3% ~ -
[ =1 _ . __I'_r-— o B .
-g § 0.60 _/"‘r/ L - Albuterol-budesonide Albuterol 110 (9.1)
e s 0.05+ e e Albuterol-Budesonide 62 (5.1)
Quw Y e ——T
"'_3 g 0.40+ i/‘/ Hazard ratio with albuterol-budesonide,
E 5 0'00 T T T T T T T T T T T T T T T T T T 1 0'53 (95% CI' 0'39_0‘73)
3" 0201 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 638 72 76 P<0.001
0.00- T T T T T T T T T T T T T T T T T T 1
0 4 & 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76
Weeks since Randomization
No. at Risk
Albuterol 121211581035 939 863 799 712 619 512 418 309 250 198 119 15 3 0 O O O
Albuterol- 120911761070 961 909 837 763 663 553 445 328 268 215121 19 5 1 O O O
budesonide
B Intention-to-Treat Population
1009 s e
_~—""  Albuterol
S 0.804 il No. of Participants
25 0.10 /_’_,,_,..-v——" with Event (%)
o8 B
[ - i ‘_/-l ’. | .
.§ § 0.60 / e Albuterol-budesonide Albuterol 114 (9.4)
e g 0.054 S /_,,,-r‘_‘r’ Albuterol-Budesonide 64 (5.3)
o Pl
"‘_3 g 0.40 ,,;i_// Hazard ratio with albuterol-budesonide,
E 3 0.00 {I 1 T T T T T T T T T T T T T T T 1 0.54 (95% Cl, 0.40-0.73)
a v 0.204 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 P<0.001
e T T
O'OO__—_‘i_'-—:’_==l- —-l—- T _-:- T T T T T T T T T T T T 1
0 4 8 12 16 20 24 28 32 36 40 44 483 52 56 60 64 68 72 76
Weeks since Randomization
No. at Risk
Albuterol 121211811062 970 897 829 745 646 538 435 327 262 210 127 17 3 0 0 0 O
Albuterol— 120911831085 977 927 859 788 686 572 462 336 275 220 123 19 5 1 0 0 O
budesonide
Figure 2. First Severe Asthma Exacerbation.
Panel A shows the first severe asthma exacerbation, assessed in a time-to-event analysis, in the on-treatment efficacy population (pri-
mary end point), and Panel B shows the first severe asthma exacerbation, assessed in a time-to-event analysis, in the intention-to-treat
population (key secondary end point). The insets show the same data on an expanded y axis. For the on-treatment efficacy population,
the analysis included data that were collected during the on-treatment period before the discontinuation of randomized treatment or a
step-up in maintenance therapy; for the intention-to-treat population, the analysis included all data regardless of these events. Data are
from a prespecified interim analysis that was conducted after 172 severe exacerbation events had been recorded. Hazard ratios and 95%
confidence intervals were calculated with the use of a Cox proportional-hazards regression model that was adjusted for treatment, pre-
trial asthma therapy (short-acting 8,-agonist [SABA] only, low-dose inhaled glucocorticoid plus SABA, or leukotriene-receptor antagonist
plus SABA), and the number of severe exacerbations (0 or =1) in the 12 months before screening.

dition, at the final data analysis,

Safety findings showed that the two treatment
In ad- groups had similar safety profiles. However, the
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AS-NEEDED ALBUTEROL—BUDESONIDE IN MILD ASTHMA

Table 2. Annualized Rate of Severe Asthma Exacerbations and Annualized Total Exposure to Systemic Glucocorticoids.*
Variable Full Analysis Population, =12 Yr of Age Full Analysis Population, =18 Yr of Age
Albuterol—- Albuterol-
Budesonide Albuterol Budesonide Albuterol
(N=1209) (N=1212) (N=1180) (N=1173)
Annualized rate of severe exacerbations
No. of participants evaluated 1209 1212 1180 1173
No. of first severe exacerbations 83 160 82 159
Time at risk — participant-yr 845.8 823.8 825.7 797.4
Estimated annualized rate (95% Cl) 0.15 (0.11t0 0.20)  0.32 (0.25t0 0.41)  0.15 (0.12t00.20)  0.33 (0.26 to 0.43)
Rate ratio (95% Cl) 0.47 (0.34 to 0.64) — 0.46 (0.33 to 0.63) —
P value <0.001 — <0.001 —
Annualized total exposure to systemic glucocor-
ticoidsT
No. of participants evaluated 1204 1203 1175 1164
Mean total amount per participant of exposure 23.2+142.9 61.9+662.1 23.0+142.4 63.0£672.3
to systemic glucocorticoids — mg/yr
Difference in arithmetic means — mg/yr -38.7 — -40.0 =
Percent difference in arithmetic means -62.5 — -63.5 —
P valuei: <0.001 — <0.001 —

* Plus—minus values are means +SD. Data are for the on-treatment efficacy population during the randomized treatment period.

7 Values were normalized to prednisone equivalents.

i P values were calculated with the use of the nonparametric Wilcoxon rank-sum test.

. Be-
cause the incidence of inhaled glucocorticoid—
associated local adverse events among trial
participants who had been receiving a low-dose
inhaled glucocorticoid was more balanced be-
tween the albuterol-budesonide and albuterol
groups, this finding is probably due to the intro-
duction of an inhaled glucocorticoid in partici-
pants who had been receiving a SABA only, which
led to an increased likelihood of inhaled gluco-
corticoid—associated local adverse events. Over-
all, the percentage of participants who discontin-
ued the trial drug owing to adverse events was
low in both treatment groups.

Other studies have investigated fixed-dose, in-
haled glucocorticoid—containing rescue therapy as
compared with SABA rescue therapy in patients
with mild asthma, including trials of inhaled glu-
cocorticoid—formoterol rescue therapy'*? and as-
needed inhaled glucocorticoid-albuterol.”® Each

N ENGLJ MED

The New England Journal of Medicineis produced by NEJM Group, adivision of the Massachusetts Medical Society.

The results of a re-

cent systematic review and meta-analysis of
randomized trials in any type of asthma showed
that rescue therapy with combination inhaled
glucocorticoid—formoterol or inhaled glucocorti-
coid-SABA was associated with better asthma

control and fewer exacerbations than a SABA

> The benefits of a decentralized trial

design for patients include removal of logistic
barriers and improved access, comfort, and con-
venience, with decentralized trials allowing par-
ticipants to accommodate trial-related activities
around their daily lives, resulting in lowered par-
ticipant burden, including travel burden.'*"
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Table 3. Adverse Events (Safety Analysis Population).*
Albuterol-Budesonide Albuterol
Event (N=1209) (N=1212)
no. of participants (%)
Any adverse event 510 (42.2) 527 (43.5)
Events occurring in 22% of participants in either group
Upper respiratory tract infection 65 (5.4) 73 (6.0)
Coronavirus disease 2019 63 (5.2) 67 (5.5)
Nasopharyngitis 45 (3.7) 32 (2.6)
Sinusitis 38 (3.1) 30 (2.5)
Bronchitis 29 (2.4) 32 (2.6)
Cough 30 (2.5) 29 (2.4)
Influenza 26 (2.2) 21 (1.7)
Asthma 17 (1.4) 25 (2.1)
Any serious adverse event 37 (3.1) 37 (3.1)
Any adverse event leading to treatment discontinuation 15 (1.2) 33 (2.7)
Any treatment-related adverse eventy 50 (4.1) 48 (4.0)
Any adverse event with an outcome of death: 1(0.1) 1(0.1)

* The safety analysis population included all the participants who underwent randomization and received at least one ac-
tuation of trial treatment, according to the actual treatment received. Data are for events that occurred during the treat-
ment period. The mean (+SD) exposure to trial medication was 258.6+£111.19 days in the albuterol-budesonide group
and 253.1+113.92 days in the albuterol group.

7 Shown are events that were considered by the investigator to be treatment-related.

I One death occurred in each group (both deaths were the result of unknown causes). Neither of the deaths was consid-
ered by the investigator to be treatment-related.

haled nitric oxide and blood eosinophil measure-
2617 That being said, limitations associat- ments; these factors prevented an assessment of
ed with decentralized studies include the risk of antiinflammatory effects or predictors of re-

discontinuation because of a lack of patient in- sponse.
vestment;

. Of

. Participants in the trial had
a median disease duration of 24 years, and 78%
had allergens as an asthma trigger, which sug-
gests that their asthma was well established.

18
. An additional limitation of the decen- In this trial, as-needed use of albuterol-

tralized trial is that lung-function assessments budesonide resulted in a lower risk of a severe
were not included, nor were assessments of ex- asthma exacerbation than as-needed use of albu-
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AS-NEEDED ALBUTEROL—BUDESONIDE IN MILD ASTHMA

terol among participants with disease that was
uncontrolled despite treatment for mild asthma.
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