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Overprescription of short-acting 8
agonists: reflections from the SABINA study
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ABSTRACT

Objective: To assess prescription patterns for short-acting B, agonists (SABAs) and
other asthma medications in asthma patients treated by specialists and participating in
the SABA use IN Asthma (SABINA) studyin Brazil. Methods: This was an observational,
cross-sectional study conducted at five sites in different regions of Brazil. The primary
endpoints were to record SABA prescriptions and obtain data on over-the-counter (OTC)
SABA purchases at the pharmacy. Results: Data on 218 asthma patients were analyzed.
Of those 218 patients, 80.3% were prescribed SABAs in addition to their maintenance
therapy, with amean of 11.2 SABA canisters in the previous 12 months. Of those patients,
71.4% were prescribed > 3 canisters and 42.2% were prescribed = 10 canisters. None
of the patients were prescribed SABA monotherapy. A total of 14.2% of the patients
reported purchasing SABAs OTC at a pharmacy without a prescription. Of those, 48.4%
purchased > 3 SABA canisters. A fixed-dose combination of an inhaled corticosteroid
and a long-acting 8, agonist was prescribed to 95.0% of the patients. In the year before
the study visit, 45.0% of the patients received at least one course of oral corticosteroid
burst treatment. Asthma was well controlled in 43.1% of the patients, partly controlled
in 34.9%, and uncontrolled in 22.0%. Patients reported a mean of 1.1 severe asthma
exacerbations, with 49.1% experiencing 1 or more severe exacerbations. Conclusions:
Overprescription and OTC purchases of SABAs are common in Brazil, possibly leading
to the need for courses of oral corticosteroids. The health care community should
collaborate to implement evidence-based recommendations and promote health
education to improve asthma management in Brazil.
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The SABA use IN Asthma (SABINA)
study in Brazil was conducted at five
sites in different regions of the country:
the northeastern, central-western, and
southeastern regions.

INTRODUCTION randomized controlled clinical trials®® and real-world
studies, (1% the GINA now recommends a combination
of low-dose ICS and the long-acting f, agonist (LABA)
formoterol taken as needed for symptom relief for
adults and adolescents with mild asthma and for those
with moderate-to-severe asthma who are prescribed
ICS-formoterol maintenance therapy.” In addition,
in 2020, the Brazilian Thoracic Association (BTA) also
recommended against SABA monotherapy for the
treatment of asthma on the grounds of safety.(*? This
decision was based on accumulating evidence that SABA
monotherapy increases the risk of poorly controlled
disease and severe asthma exacerbations, with the
addition of ICS reducing this risk.®!3

In Brazil, there are approximately 20 million patients
with asthma.® In a study assessing data from the
National Adolescent School-based Health Survey,
conducted in 2012 in Brazil, it was reported that 23.2%
of adolescents had asthma symptoms, and 12.4% had
a previous asthma diagnosis.(?) Despite improvements
in asthma diagnosis and management, the development
of new therapeutic agents and targets, and updated
international asthma guidelines, a large proportion of
patients in Brazil remain poorly controlled.® Indeed,
mortality rates from asthma are increasing, with data
from a national database reporting that 2,488 patients
died from asthma in Brazil in 2021, which equated to

7 deaths per day; moreover, there were over 120,000
hospital admissions for asthma during that year.

Since 2019, following the most significant change in
asthma management in three decades,®® the GINA
has no longer recommended the use of short-acting
B, agonists (SABAs) without concomitant inhaled
corticosteroids (ICS) for asthma patients > 12 years
of age.” Instead, on the basis of clinical evidence from

There is currently limited data available on the
specific patterns of and trends in asthma medication
prescriptions. In particular, there is limited data on the
prevalence of SABA overuse (defined as > 3 canisters/
year) in asthma management across Latin America.
Thus, the SABA use IN Asthma (SABINA) program was
developed to determine the magnitude of SABA use
globally and its impact on clinical asthma outcomes

Correspondence to:

Luciene Angelini. Rodovia Raposo Tavares, km 26,9, CEP 06707-000, Cotia, SP, Brasil.

Tel.: 55 11 3737-1200. E-mail: luciene.angelini@astrazeneca.com

Financial support: This study received financial support from ASTRAZENECA DO BRASIL LTDA (CNPJ n. 60.318.797/0001-00).

© 2024 Sociedade Brasileira de Pneumologia e Tisiologia

ISSN 1806-3756  1/9


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-7294-4188
https://orcid.org/0000-0002-1475-2663
https://orcid.org/0000-0002-2526-4606
https://orcid.org/0000-0002-7403-3871
https://orcid.org/0009-0000-8147-9671
https://orcid.org/0000-0002-5978-9697
https://orcid.org/0000-0001-7434-0372
https://orcid.org/0000-0002-4050-5906

2/9

Overprescription of short-acting B, agonists: reflections from the SABINA study in Brazil

through a real-world data analysis of harmonized
large-scale observational studies. As part of this
program, SABINA III, a multicenter, observational,
cross-sectional study was conducted in 8,351 patients
from 24 countries across five continents to describe
prescription patterns of oral asthma therapies, with
a particular focus on SABA prescriptions, as well as
to provide an assessment of over-the-counter (OTC)
SABA purchase.*41 This study reports results from a
subanalysis of patients who participated in the SABINA
III study in Brazil®* and who were treated by different
specialists, with the objective of highlighting current
asthma management practices in Brazil.

METHODS

A full overview of the SABINA III methods has been
published elsewhere.**) In brief, SABINA Brazil was
an observational, cross-sectional study conducted
at five sites in different regions of the country (the
northeastern, central-western, and southeastern
regions) in private and public facilities. All patients
were assessed by specialists. Recruitment occurred
from March of 2019 to January of 2020. Here, we
report country-specific aggregated data. The primary
endpoints were to record SABA prescriptions in the
12 months preceding the study visit and obtain data
on OTC SABA purchases without a prescription at
the pharmacy. Prespecified patient data on asthma
exacerbation history and comorbidities, as well as
information on prescribed asthma medications, were
collected from existing medical records by health care
providers (HCPs) and collated and entered into an
electronic case report form (eCRF) during a single
study visit at each site. In addition, at the study visit,
asthma symptom control was evaluated, and data
on OTC purchases of SABAs based on patient recall
were obtained directly from patients and entered in
the eCRF by the investigator.

At each site, patients > 12 years of age meeting
the following criteria were eligible for enrollment: (i)
documented physician diagnosis of asthma in their
medical records; (ii) = 3 previous consultations with
the same HCP or practice; and (iii) medical records
containing data for > 12 months before the study
visit. Patients with other chronic respiratory diseases,
such as COPD, or an acute respiratory condition were
excluded.

SABA prescriptions in the 12 months before the study
visit were categorized as 0, 1-2, 3-5, 6-9, 10-12, and
> 13 canisters, with overprescription being defined
as prescription of > 3 SABA canisters/year. (41
Prescriptions of ICS in the previous 12 months were
categorized in accordance with the prescribed average
daily dose (low, medium, or high).(*> Other variables
included sociodemographic characteristics, investigator-
classified asthma severity (based on clinical assessment
and guided by GINA 2017 treatment steps: 1-2, mild
asthma; and 3-5, moderate-to-severe asthma),*®)
asthma duration, and prescribed asthma treatments,

J Bras Pneumol. 2024;50(1):e20230174

including SABA monotherapy; SABAs in addition to
maintenance therapy; ICS; fixed-dose combinations
of ICS and LABAs; oral corticosteroid (OCS) burst
treatment (defined as a short course of intravenous
corticosteroids or OCSs administered for 3-10 days,
or a single dose of an intramuscular corticosteroid to
treat an exacerbation); and long-term OCSs (defined
as any OCS treatment for > 10 days) and antibiotics.
Data on pharmacy purchases of SABAs OTC without
a prescription were also recorded.

Assessed asthma-related health outcomes included
asthma symptom control at the time of the study
visit (in accordance with the 2017 GINA definition)*®
and the number of severe asthma exacerbations
12 months before the study visit; severe asthma
exacerbation was defined as a worsening of asthma
symptoms resulting in hospitalization, an emergency
room visit, or the need for OCS burst treatment,
in accordance with the American Thoracic Society/
European Respiratory Society recommendations.®®

This study was conducted in compliance with the
study protocol, the Declaration of Helsinki, and local
research ethics committee approvals (CAAE no.
15624819.0.1001.5599). Written informed consent
was obtained from all patients or legal guardians.

Descriptive statistics were used in order to
characterize patients on the basis of their baseline
demographics and clinical characteristics. Continuous
variables were summarized as the number of
nonmissing values, mean % standard deviation, and
median [interquartile range]. Categorical variables were
summarized as frequency counts and percentages.

RESULTS

A total of 220 patients were recruited, with 219
being enrolled in the study. However, 1 patient was
excluded because of the duration of asthma (i.e., <
12 months). From the five participating sites, 55.0%
of the patients were recruited from the city of Sao
Paulo or from the city of Sorocaba, both of which are
located in the state of Sdo Paulo, in southeastern
Brazil; 25% were recruited from the city of Volta
Redonda, located in the state of Rio de Janeiro, also
in southeastern Brazil; 14.5% were recruited from
the city of Salvador, located in the state of Bahia, in
northeastern Brazil; and 5.5% were recruited from
the city of Goiania, located in the state of Goias, in
central-western Brazil. All participating patients were
under specialist care, with 63.3% receiving treatment
from pulmonologists and 36.7% receiving treatment
from allergists.

Patients had a mean age of 49.0 £ 17.1 years,
with the majority being female (70.6%) and never
smokers (82.5%). A total of 69.3% of the patients
had a BMI > 25 kg/m?, with 33.5% being classified
as overweight and 35.8% being classified as obese.
A total of 68.3% of the patients had a high school
degree or an undergraduate/graduate degree. A
little over half of the patients (51.8%) reported fully
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reimbursed health care for medications and visits
(Table 1).

Overall, 95.0% of the patients were classified as
having moderate-to-severe asthma (GINA treatment
steps 3-5) and 5.0% were classified as having mild
asthma (GINA treatment steps 1-2). In this study,
41.7% of the patients were receiving GINA step 4
treatment and 37.2% were receiving GINA step 5
treatment. The mean duration of asthma was 23.2
+ 18.7 years. Patients reported a mean of 1.1 £ 1.9
severe exacerbations in the year before the study, with
49.1% experiencing 1 or more severe exacerbations.
Notably, 13.5% of the patients with moderate-to-severe
asthma had > 3 severe exacerbations in the previous
12 months. Asthma symptom control was considered
well controlled in 43.1%, partly controlled in 34.9%,
and uncontrolled in 22.0%. A total of 39.0% of the
patients had 1-2 comorbidities, with 45.9% reporting
> 3 comorbidities (Table 2).

A total of 80.3% of the patients were prescribed
SABAs in addition to their maintenance therapy for
symptom relief, with a mean of 11.2 £ 12.2 SABA
canisters. Of those patients, 71.4% were prescribed
> 3 SABA canisters and 42.3% were prescribed > 10
SABA canisters in the previous 12 months (Figure 1A).
No prescriptions for SABA monotherapy were recorded.

A total of 14.2% of the patients reported purchasing
SABAs OTC at a pharmacy without a prescription. Of
those, 48.4% purchased > 3 SABA canisters in the
previous 12 months (Figure 1B).

A total of 34.4% of the patients received a prescription
for monotherapy with ICS, with a mean of 10.5 + 8.4
canisters prescribed in the previous 12 months. Most
of the patients were prescribed high- or medium-dose
ICS (49.3% and 42.7%, respectively), with only 8.0%
being prescribed low-dose ICS (Table 3).

A fixed-dose combination of an ICS and a LABA was
prescribed to nearly all of the patients (95.0%). Most
(45.9%) received a prescription for medium-dose ICS,
with 33.8% being prescribed high-dose ICS and 20.3%
being prescribed low-dose ICS (Figure 1C; Table 3).

In the year before the study visit, at least one
course of OCS burst treatment was prescribed to
45.0% of patients. Overall, 24.2% of the patients,
most of whom had moderate-to-severe asthma, were
prescribed antibiotics for their asthma.

DISCUSSION

SABINA Brazil was the first study to analyze SABA
prescribing practices and OTC SABA purchases in a
sample of asthma patients in different regions of Brazil;

Table 1. Demographic characteristics of the patients participating in the SABA use IN Asthma (SABINA) study in Brazil,

by asthma severity.
Characteristic

12-17

> 18-54

Age group, n (%) > 55

Female

Male

Mean + SD

Median [IQR]
<18.5

> 18.5-24.9
>25-29.9

> 30.0

Elementary school
Middle school
High school
College/Graduate school
Unknown

Not reimbursed
Partially reimbursed
Health insurance/medication Fully reimbursed
funding, n (%) Unknown

Current smoker
Former smoker
Never smoker
Former smoker
Never smoker

Age, years

Sex, n (%)
BMI, kg/m?

BMI groups, n (%)

Educational level, n (%)

Smoking status, n (%)

Investigator-classified asthma severity

Mild asthma Moderate-to- All patients
severe asthma
(n = 11) (n = 207) (N = 218)
33.9+15.1 49.8 £+ 16.8 49.0 £+ 17.1
35.0[15.0-59.0] 51.0 [12.0-91.0] 51.0 [12.0-91.0]
1(9.1) 4(1.9) 5(2.3)
8 (72.7) 112 (54.1) 120 (55.0)
2 (18.2) 91 (44.0) 93 (42.7)
4 (36.4) 150 (72.5) 154 (70.6)
7 (63.6) 57 (27.5) 64 (29.4)
32.7 £ 8.4 28.5+£5.7 28.7£5.9
32.9 [20.6-45.7] 27.9 [18.1-47.9] 28.1[18.1-47.9]
0(0.0) 1(0.5) 1(0.5)
2 (18.2) 64 (30.9) 73 (30.3)
3(27.3) 70 (33.8) 348 (33.5)
6 (54.5) 72 (34.8) 78 (35.8)
1(9.1) 39 (18.8) 40 (18.3)
1(9.1) 26 (12.6) 27 (12.4)
5 (45.5) 77 (37.2) 82 (37.6)
4 (36.4) 63 (30.4) 67 (30.7)
0(0.0) 2 (1.0 2 (0.9)
4 (36.4) 38 (18.4) 42 (19.3)
4 (36.4) 32 (15.5) 36 (16.5)
1(9.1) 112 (54.1) 113 (51.8)
2 (18.2) 25 (12.1) 27 (12.4)
1(9.1) 4(1.9) 5(2.3)
2 (18.2) 31 (15) 33 (15.2)
8 (72.7) 171 (83) 179 (82.5)
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Table 2. Characteristics of asthma in the patients participating in the SABA use IN Asthma (SABINA) study in Brazil,

by asthma severity.
Characteristic

Asthma duration, years Mean + SD

Median [IQR]
Number of severe asthma Mean + SD
exacerbations in the past 12 months
Number of severe asthma 0
exacerbations in the past 12 months 4
by group, n (%) 2

3

>3
GINA classification, n (%) Step 1

Step 2

Step 3

Step 4

Step 5
Level of asthma symptom control, Well controlled
n (%) Partly controlled

Not controlled
Number of comorbidities, n (%) 0

1-2

3-4

>5

Investigator-classified asthma severity

Mild asthma Moderate-to- All patients
severe asthma
= 11) (n = 207) (N = 218)
18.3 £13.8 23.4+£19.0 23.2 £+ 18.7
15.0 [6.0-58.0] 17.0 [1.0-85.0] 17.0 [1.0-85.0]
1.2+£2.0 1.1+£1.8 1.1£1.9
8 (72.7) 103 (49.8) 111 (50.9)
0 (0.0) 45 (21.7) 45 (20.6
0(0.0) 31 (15.0) 31 (14.2)
0(0.0) 16 (7.7) 16 (7.3)
3(27.3) 12 (5.8) 15 (6.9)
1(9.1) 0 (0. 0) 1(0.5)
10 (90.9) 0 (0.0 10 (4.6)
0(0) 35 (16. 9) 5 (16.1)
0(0) 91 (44.0) 1(41.7)
0(0) 81 (39.1) 81 (37.2)
4 (36.4) 90 (43.5) 4 (43.1)
5 (45.5) 71 (34.3) 6 (34.9)
2 (18.2) 46 (22.2) 48 (22)
0(0.0) 33 (15.9) 33 (15.1)
5 (45.5) 80 (38.6) 85 (39.0)
4 (36.4) 58 (28.0) 62 (28.4)
2 (18.1) 36 (17.5) 38 (17.5)

therefore, this study provides valuable information on
prescribing habits for asthma at the specialist care
level in Brazil. Overall, the findings show an unmet
need in terms of further education, training in asthma
management, and other treatment options, such as
additional therapy with biologic agents, highlighting
the fact that SABA overprescription is an area of
notable concern in Brazil. This topic was addressed
in a position statement on SABA use in asthma
management in Latin America, where overreliance on
the use of SABAs is a major public health concern that
needs to be addressed at all levels of health care.?

In contrast to what was observed in many of the
participating countries in SABINA III, all (100%) of
the patients in Brazil were overseen by specialists at
asthma referral centers; this accounts for the finding
that most (95.0%) of the patients were classified as
having moderate-to-severe asthma and were prescribed
fixed-dose combination therapy with ICS and LABAs,
with none of the patients having been prescribed
SABA monotherapy. In 2020, BTA-recommended
treatment steps 4 and 5 included the prescription
of SABAs as rescue therapy. Because patients were
seen by specialists, SABA monotherapy prescriptions
were not recorded, in accordance with the guidelines.
Nevertheless, it is important to emphasize that,
despite receiving specialist care, nearly a quarter of
the patients (22.0%) reported uncontrolled asthma
in the 12 months before the study visit. Moreover,
in patients who were prescribed SABAs in addition
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to maintenance therapy, 71.4% and 42.3% were
prescribed > 3 and > 10 SABA canisters, respectively,
in the preceding 12 months. Factors that may have
contributed to these high rates of SABA prescribing
include the free provision of certain asthma medications,
including albuterol, to patients with asthma by the
Brazilian Unified Health Care System? and the high
cost of combined ICS-LABA inhalers.?® Crucially,
patients also obtained SABAs through unregulated
sources, with 14.2% of the patients having purchased
SABAs OTC without a prescription. Of those, 48.4%
purchased > 3 canisters. This finding reinforces patient
overreliance on SABA therapy for symptom relief
and is of concern because SABA purchase further
increases the potential for SABA overuse.?¥) Since
OTC purchase of SABAs has been linked to a decrease
in medical visits, an increase in emergency room
visits, and low use of prescription medications, thus
contributing to suboptimal treatment of asthma,?>?”
it is essential to improve accessibility to health care,
make medications more affordable, and better regulate
OTC SABA purchases.

The prevalence of uncontrolled asthma was lower in
SABINA Brazil than in previous studies conducted in
Brazil® and Latin America,?®% indicating improved
asthma outcomes from specialist care. Nevertheless,
the high rate of severe asthma exacerbations and
the low proportion of patients with well-controlled
asthma clearly illustrate a significant opportunity to
further optimize asthma management. In addition,
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Figure 1. In A, short-acting B, agonist (SABA) prescriptions, by asthma severity; in B, over-the-counter (OTC) SABA
purchases, by asthma severity; and in C, inhaled corticosteroid (ICS) prescriptions, by dose, in the 12 months before
the study visit in the SABA use IN Asthma (SABINA) study in Brazil. LABA: long-acting B, agonist.

the high rates of SABA overprescription, coupled
with the fact that less than 50% of the patients
participating in SABINA Brazil reported well-controlled
asthma, further underscore the need for strategies to
overcome barriers currently limiting the attainment
of asthma control across the country to decrease
asthma morbidity and mortality. This is of particular
importance given that increasing SABA exposure
increases the risk of severe exacerbations.(1416-18)
Indeed, the SABINA I study conducted in the UK
showed that the use of > 3 SABA canisters per year
significantly increased the risk of exacerbations and
health care utilization (primary care and hospital
outpatient consultations). 7 Additionally, findings

from Sweden (SABINA II) showed that an increasing
number of collected SABA canisters increased the
risk of exacerbations, with higher SABA use being
also associated with increased mortality risk.®®
Moreover, aggregated data from all 24 countries in
SABINA III, as well as the Latin American cohort
of SABINA III, which included 1,096 patients from
Argentina, Brazil, Chile, Colombia, Costa Rica, and
Mexico, indicated that, in comparison with 1-2 SABA
prescriptions per year, > 3 SABA prescriptions per
year were associated with increasingly lower odds
of controlled or partly controlled asthma and higher
rates of severe exacerbations across asthma severities
and primary and specialist care settings.*1®
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Table 3. Prescription of other medications in the previous 12 months in the SABA use IN Asthma (SABINA) study in Brazil.

Mild asthma

(n =

Prescription of ICS, n (%)

Investigator-classified asthma severity

Moderate-to- All patients
severe asthma

11) (n = 207)

(N = 218)

No 7 (63.6) 136 (65.7) 143 (65.6)

Yes 4 (36.4) 71 (34.3) 75 (34.4)

ICS canisters or inhalers prescribed in the past 12 months

Mean + SD 10.0 + 10.5 10.5 + 8.4 10.5+ 8.4

Median [IQR] 7.5 [1.0-24.0] 10.0 [1.0-48.0] 10.0 [1.0-48.0]

Total daily ICS dose, n (%)

Low dose 1(25.0) 5(7.0) 6 (8.0)

Medium dose 2 (50.0) 30 (42.3) 32 (42.7)

High dose 1(25.0) 36 (50.7) 37 (49.3)
Prescription of ICS/LABA fixed-dose combination, n (%)

No 6 (54.5) 5 (2.4) 11 (5.0)

Yes 5 (45.5) 202 (97.6) 207 (95.0)

Total daily ICS dose, n (%)

Low dose 5 (100.0) 37 (18.3) 42 (20.3)

Medium dose 0(0.0) 95 (47.0) 95 (45.9)

High dose 0 (0.0) 70 (34.7) 70 (33.8)
Prescription of OCS burst treatment/short course, n (%)

No 7 (63.6) 113 (54.6) 120 (55.0)

Yes 4 (36.4) 94 (45.4) 98 (45.0)

Total daily dose, mg/day

Mean = SD 40.0 £ 0.0 47.2 + 68.3 46.9 + 66.9

Median [IQR] 40.0 [40.0-40.0] 40.0 [5.0-500.0] 40.0 [5.0-500.0]

Number of days per prescription

Mean + SD 5.0+0.0 5.5+2.0 5.5+2.0

Median [IQR] 5.0 [5.0-5.0] 5.0 [1.0-15.0] 5.0 [1.0-15.0]
Prescription of antibiotics for asthma, n (%)

No 10 (90.9) 153 (73.9) 163 (75.8)

Yes 1(9.1) 51 (24.6) 52 (24.2)

ICS: inhaled corticosteroid(s); LABA: long-acting p, agonist; and OCS: oral corticosteroid.

For over 50 years, as-needed SABA therapy was the
preferred therapeutic approach for symptom relief.
Although guidelines now endorse an ICS-containing
reliever, results from several clinical studies and
real-world evidence studies have documented the
magnitude of SABA monotherapy.41631-3 Therefore,
access to combination therapy should be prioritized,
particularly because ICS-formoterol as maintenance
and reliever therapy reduces exacerbation rates,
thereby alleviating the burden on health care
services.*3®) These approaches should be followed by
educational initiatives targeted at patients and relevant
stakeholders, including physicians and pharmacists,
to raise awareness and increase understanding
around the latest treatment recommendations. The
development of national asthma programs based
on current evidence-based guidelines, which can be
adapted to clinical settings and practices, together with
the creation of local resources, will play an essential
role in this endeavor. In addition to these measures,
changes to evidence-based treatment guidelines
as proposed by the GINA® and the BTA,*? which

J Bras Pneumol. 2024;50(1):e20230174

now recommend ICS-formoterol as the as-needed
reliever of choice for adults and adolescents across
treatment steps, represent a significant step toward
combating SABA overuse and reducing the risk of
severe exacerbations across all severities of asthma.

Findings from this study need to be considered in
the context of a number of limitations. First, although
patients were recruited from different regions of
Brazil, it was only possible to obtain a relatively small
patient sample. Second, the number of cigarettes
used by current or former smokers (in pack-years)
was not collected. Third, all patients were recruited
from specialist care; therefore, this population may
not be representative of the entire asthma population
in Brazil or provide an accurate assessment of how
patients with asthma are being managed in this country.
Fourth, recruitment occurred prior to the approval
of biologic agents in the public health care system,
and patients were under the care of a specialist in
accordance with Brazilian recommendations. Fifth, it
is possible that not all SABA prescriptions translated
into actual use; therefore, it is entirely possible
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that SABA use was actually lower. Sixth, SABA
overprescription, especially in the emergency room,
and the vicious cycle of OTC SABA purchase at the
pharmacy, resulting in self-medication and random
treatment, may have increased the potential for
incorrect patient assessments. Seventh, the fact that
no patients were seen by primary care physicians was
a deviation from the original study design as it was
specified in the protocol and may have resulted in
improved prescribing practices and patient outcomes
when compared with those recorded in SABINA studies
in which primary care physicians participated. In
addition, this precluded a comparison of results across
primary and specialist care. On the other hand, the
exclusion of patients managed at the primary care
level in this study underscores the requirement for
further education and training of general practitioners
to ensure that they are able to diagnose and manage
patients with complex asthma, without the need for
referral centers. Finally, factors potentially contributing
to SABA overuse were not investigated, and this is an
area that requires further research and assessment.
Despite these limitations, this study provides real-world
data on SABA prescription patterns and OTC SABA
purchase in Brazil, highlighting that asthma continues
to exert a major social and economic burden across
the country and reinforcing the need to adhere to
the latest treatment guidelines to improve treatment
outcomes for patients with asthma in Brazil.

In conclusion, the results of SABINA Brazil show SABA
overprescription (= 3 canisters/year) in nearly three
quarters of all patients (71%), with 42% receiving
prescriptions for > 10 SABA canisters. Moreover,
SABA overprescription was associated with poor
asthma control and an increased risk of severe asthma
exacerbations, placing patients at an increased risk
of adverse events and even mortality. In addition,
SABA overprescription and OTC SABA purchase were
common in this analysis, possibly leading to the need
for courses of OCSs. The health care community
should collaborate to implement evidence-based
recommendations and promote health education to
improve asthma management.

DATA AVAILABILITY

Data underlying the findings described in this
manuscript may be obtained in accordance with
AstraZeneca’s data-sharing policy described at
https://astrazenecagrouptrials.pharmacm.com/ST/
Submission/Disclosure. Data for studies directly
listed on Vivli can be requested through Vivli at
www.vivli.org. Data for studies not listed on Vivli
can be requested through Vivli at https://vivli.org/

members/enquiries-about-studies-not-listed-on-the-
vivli-platform/. AstraZeneca Vivli member page is also
available, outlining further details: https://vivli.org/
ourmember/astrazeneca/.

ACKNOWLEDGMENTS

Editorial support was provided by Cactus Life
Sciences (part of Cactus Communications, Mumbai,
India) in accordance with the Good Publication Practice
(GPP3) guidelines (http://www.ismpp.org/gpp3) and
was funded by AstraZeneca. AstraZeneca funded all
SABINA studies, was involved in the study design,
developed the study protocol, conducted the studies,
and performed the analyses. AstraZeneca was also
given the opportunity to review the manuscript before
submission.

AUTHOR CONTRIBUTIONS

MJHIB designed the study. All authors contributed
to data analysis, data interpretation, and drafting and
reviewing of the manuscript.

CONFLICTS OF INTEREST

MAA participated in clinical trials for AbbVie,
AstraZeneca, EMS, Eurofarma, GlaxoSmithKline,
Humanigen, Janssen, Novartis, Sanofi, and Veru,
and received fees for conferences and consultancy
activities from Abbott, Aché, AstraZeneca, Chiesi,
Eurofarma, IPI ASAC, and Sanofi. ASM gives
lectures and develops clinical trials for AstraZeneca
and Sanofi; has a project funded by the Brazilian
Conselho Nacional de Desenvolvimento Cientifico e
Tecnoldgico (CNPq, National Council for Scientific
and Technological Development); and is an associate
professor 4 at the Federal University of Bahia
Institute of Health Sciences, located in the city of
Salvador, Brazil. MGG develops clinical trials for
AstraZeneca. AAC is a professor of medicine at the
Federal University of Bahia and the executive director
of the ProAR Foundation. He received honoraria
for lectures and/or advisory boards from Abdi
Ibrahim, AstraZeneca, Boehringer Ingelheim, Chiesi,
Crossject, Eurofarma, Glenmark, GlaxoSmithKline,
Mylan, Novartis, and Sanofi. LA is an employee of
AstraZeneca. MJHIB was an employee of AstraZeneca
at the time the study was conducted. GAZ develops
clinical trials for AstraZeneca and is an assistant
professor of medicine at the Centro Universitario de
Volta Redonda, Brazil. MFR was principal investigator
of clinical studies for AstraZeneca, Boehringer
Ingelheim, and Eurofarma.

REFERENCES

1. Sociedade Brasileira de Pneumologia e Tisiologia. Diretrizes da
Sociedade Brasileira de Pneumologia e Tisiologia para 0 manejo da
asma - 2012. J Bras Pneumol. 2012;38(Suppl 1):S1-S46.

2. Barreto ML, Ribeiro-Silva Rde C, Malta DC, Oliveira-Campos M,
Andreazzi MA, Cruz AA. Prevalence of asthma symptoms among
adolescents in Brazil: National Adolescent School-based Health

J Bras Pneumol. 2024;50(1):e20230174

7/9


https://ind01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fastrazenecagrouptrials.pharmacm.com%2FST%2FSubmission%2FDisclosure&data=05%7C01%7Cfrances.gambling%40cactusglobal.com%7C999118fa18a44b9eb1df08db2488af76%7C762d8873d7774e7fbb6be4d2cccca312%7C0%7C0%7C638143941713857125%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=xhF9oIqdR3zmoDVXy1nsuribQ9Isq%2FV4tV7ybNlnV8Q%3D&reserved=0
https://ind01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fastrazenecagrouptrials.pharmacm.com%2FST%2FSubmission%2FDisclosure&data=05%7C01%7Cfrances.gambling%40cactusglobal.com%7C999118fa18a44b9eb1df08db2488af76%7C762d8873d7774e7fbb6be4d2cccca312%7C0%7C0%7C638143941713857125%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=xhF9oIqdR3zmoDVXy1nsuribQ9Isq%2FV4tV7ybNlnV8Q%3D&reserved=0
https://ind01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.vivli.org%2F&data=05%7C01%7Cfrances.gambling%40cactusglobal.com%7C999118fa18a44b9eb1df08db2488af76%7C762d8873d7774e7fbb6be4d2cccca312%7C0%7C0%7C638143941713857125%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=cCR6Lzb3Ez3kwtz3Crd00jqFEyIyt32WhrrumEmF1yg%3D&reserved=0
https://ind01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fvivli.org%2Fmembers%2Fenquiries-about-studies-not-listed-on-the-vivli-platform%2F&data=05%7C01%7Cfrances.gambling%40cactusglobal.com%7C999118fa18a44b9eb1df08db2488af76%7C762d8873d7774e7fbb6be4d2cccca312%7C0%7C0%7C638143941713857125%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=3DUXGDVPF9LIb4lscvRJaHTSdQkyaK2vbYJnzKKkIgY%3D&reserved=0
https://ind01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fvivli.org%2Fmembers%2Fenquiries-about-studies-not-listed-on-the-vivli-platform%2F&data=05%7C01%7Cfrances.gambling%40cactusglobal.com%7C999118fa18a44b9eb1df08db2488af76%7C762d8873d7774e7fbb6be4d2cccca312%7C0%7C0%7C638143941713857125%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=3DUXGDVPF9LIb4lscvRJaHTSdQkyaK2vbYJnzKKkIgY%3D&reserved=0
https://ind01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fvivli.org%2Fmembers%2Fenquiries-about-studies-not-listed-on-the-vivli-platform%2F&data=05%7C01%7Cfrances.gambling%40cactusglobal.com%7C999118fa18a44b9eb1df08db2488af76%7C762d8873d7774e7fbb6be4d2cccca312%7C0%7C0%7C638143941713857125%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=3DUXGDVPF9LIb4lscvRJaHTSdQkyaK2vbYJnzKKkIgY%3D&reserved=0
https://ind01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fvivli.org%2Fourmember%2Fastrazeneca%2F&data=05%7C01%7Cfrances.gambling%40cactusglobal.com%7C999118fa18a44b9eb1df08db2488af76%7C762d8873d7774e7fbb6be4d2cccca312%7C0%7C0%7C638143941713857125%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=sV9noG%2BHe1u383IjyUprmZzbpX0oXDVON6lxIuwA8QY%3D&reserved=0
https://ind01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fvivli.org%2Fourmember%2Fastrazeneca%2F&data=05%7C01%7Cfrances.gambling%40cactusglobal.com%7C999118fa18a44b9eb1df08db2488af76%7C762d8873d7774e7fbb6be4d2cccca312%7C0%7C0%7C638143941713857125%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=sV9noG%2BHe1u383IjyUprmZzbpX0oXDVON6lxIuwA8QY%3D&reserved=0
http://www.ismpp.org/gpp3

8/9

Overprescription of short-acting B, agonists: reflections from the SABINA study in Brazil

Survey (PeNSE 2012). Rev Bras Epidemiol. 2014;17 Suppl 1:106-
115. https://doi.org/10.1590/1809-4503201400050009

Cancado JED, Penha M, Gupta S, Li VW, Julian GS, Moreira ES.
Respira project: Humanistic and economic burden of asthma in
Brazil. J Asthma. 2019;56(3):244-251. https://doi.org/10.1080/0277
0903.2018.1445267

Brasil, Ministério da Salde. Plataforma integrada de vigilancia em
salde [homepage on the Internet]. Brasilia: o Ministério; c2023
[cited 2023 Sep 26]. Painel de Monitoramento da Mortalidade CID-
10. Available from: http://plataforma.saude.gov.br/mortalidade/cid10/
Reddel HK, FitzGerald JM, Bateman ED, Bacharier LB, Becker
A, Brusselle G, et al. GINA 2019: a fundamental change in
asthma management: Treatment of asthma with short-acting
bronchodilators alone is no longer recommended for adults
and adolescents. Eur Respir J. 2019;53(6):1901046. https://doi.
org/10.1183/13993003.01046-2019

Global Initiative for Asthma [homepage on the Internet]. Bethesda:
Global Initiative for Asthma; c2019 [cited 2023 Jan 25]. Global
Strategy for Asthma Management and Prevention (2019 update).
Available from: https://ginasthma.org/gina-reports/

Global Initiative for Asthma (GINA) [homepage on the Internet].
Bethesda: GINA; ¢2022 [cited 2023 Jan 25]. Global Strategy for
Asthma Management and Prevention (Updated 2022). Available
from: https://ginasthma.org/gina-reports/

O'Byrne PM, FitzGerald JM, Bateman ED, Barnes PJ, Zhong N,
Keen C, et al. Inhaled Combined Budesonide-Formoterol as Needed
in Mild Asthma. N Engl J Med. 2018;378(20):1865-1876. https://doi.
org/10.1056/nejmoa1715274

Bateman ED, Reddel HK, O'Byrne PM, Barnes PJ, Zhong N, Keen
C, et al. As-Needed Budesonide-Formoterol versus Maintenance
Budesonide in Mild Asthma. N Engl J Med. 2018;378(20):1877-1887.
https://doi.org/10.1056/nejmoa1715275

. Cheng SL, Ho ML, Lai YF, Wang HC, Hsu JY, Liu SF, et al.

Budesonide/Formoterol Anti-Inflammatory Reliever and Maintenance
or Fluticasone Propionate/Salmeterol Plus As-Needed, Short-Acting
B, Agonist: Real-World Effectiveness in pAtients without Optimally
Controlled asThma (REACT) Study [published correction appears in
Drug Des Devel Ther. 2021 Feb 12;15:515-516]. Drug Des Devel
Ther. 2020;14:5441-5450. https://doi.org/10.2147/DDDT.S266177

. Zhong N, Lin J, Mehta P, Ngamjanyaporn P, Wu TC, Yunus F. Real-

life effectiveness of budesonide/formoterol maintenance and reliever
therapy in asthma patients across Asia: SMARTASIA study. BMC
Pulm Med. 2013;13:22. https://doi.org/10.1186/1471-2466-13-22

. Pizzichini MMM, Carvalho-Pinto RM, Cangado JED, Rubin AS, Cerci

Neto A, Cardoso AP, et al. 2020 Brazilian Thoracic Association
recommendations for the management of asthma. J Bras Pneumol.
2020;46(1):e20190307. https://doi.org/10.1590/1806-3713/
€20190307

. Haahtela T, Jarvinen M, Kava T, Kiviranta K, Koskinen S, Lehtonen

K, et al. Comparison of a beta 2-agonist, terbutaline, with an
inhaled corticosteroid, budesonide, in newly detected asthma.
N Engl J Med. 1991;325(6):388-392. https://doi.org/10.1056/
nejm199108083250603

. Short-acting p,-agonist prescriptions are associated with poor

clinical outcomes of asthma: the multi-country, cross-sectional
SABINA Il study. Eur Respir J. 2022;59(5):2101402. https://doi.
0rg/10.1183/13993003.01402-2021

. Cabrera CS, Nan C, Lindarck N, Beekman MJHI, Arnetorp S, van

der Valk RJP. SABINA: global programme to evaluate prescriptions
and clinical outcomes related to short-acting f,-agonist use
in asthma. Eur Respir J. 2020;55(2):1901858. https://doi.
org/10.1183/13993003.01858-2019

. Montero-Arias F, Garcia JCH, Gallego MP, Antila MA, Schonffeldt P,

Mattarucco WJ, et al. Over-prescription of short-acting f,-agonists
is associated with poor asthma outcomes: results from the Latin
American cohort of the SABINA IlI study. J Asthma. 2023;60(3):574-
587. https://doi.org/10.1080/02770903.2022.2082305

. Bloom CI, Cabrera C, Arnetorp S, Coulton K, Nan C, van der Valk

RJP, et al. Asthma-Related Health Outcomes Associated with Short-
Acting B,-Agonist Inhaler Use: An Observational UK Study as Part
of the SABINA Global Program. Adv Ther. 2020;37(10):4190-4208.
https://doi.org/10.1007/s12325-020-01444-5

. Nwaru BI, Ekstrom M, Hasvold P, Wiklund F, Telg G, Janson

C. Overuse of short-acting f,-agonists in asthma is associated
with increased risk of exacerbation and mortality: a nationwide

J Bras Pneumol. 2024;50(1):e20230174

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

cohort study of the global SABINA programme. Eur Respir J.
2020;55(4):1901872. https://doi.org/10.1183/13993003.01872-2019

. Global Initiative for Asthma (GINA) homepage on the Internet].

Bethesda: GINA [cited 2023 Jan 25]. Global Strategy for Asthma
Management and Prevention, 2017. Available from: https://
ginasthma.org/gina-reports/

Reddel HK, Taylor DR, Bateman ED, Boulet LP, Boushey HA,
Busse WW, et al. An official American Thoracic Society/European
Respiratory Society statement: asthma control and exacerbations:
standardizing endpoints for clinical asthma trials and clinical
practice. Am J Respir Crit Care Med. 2009;180(1):59-99. https://doi.
0org/10.1164/rccm.200801-060st

Nannini LJ, Luhning S, Rojas RA, Antunez JM, Miguel Reyes JL,
Cano Salas C, et al. Position statement: asthma in Latin America.
IS short-acting beta-2 agonist helping or compromising asthma
management?. J Asthma. 2021;58(8):991-994. https://doi.org/10.10
80/02770903.2020.1777563

Comaru T, Pitrez PM, Friedrich FO, Silveira VD, Pinto LA. Free asthma
medications reduces hospital admissions in Brazil (Free asthma
drugs reduces hospitalizations in Brazil). Respir Med. 2016;121:21-
25. https://doi.org/10.1016/j.rmed.2016.10.008

The Global Asthma Network (GAN) [homepage on the Internet].
€2023; [cited 2023 Jan 25]. The Global Asthma Report 2018.
Available from: http://globalasthmareport.org/2018/index.html

Blakeston S, Harper G, Zabala Mancebo J. Identifying the drivers of
patients’ reliance on short-acting f2-agonists in asthma. J Asthma.
2021;58(8):1094-1101. https://doi.org/10.1080/02770903.2020.1761
382

Reddel HK, Ampon RD, Sawyer SM, Peters MJ. Risks associated
with managing asthma without a preventer: urgent healthcare, poor
asthma control and over-the-counter reliever use in a cross-sectional
population survey. BMJ Open. 2017;7(9):e016688. https://doi.
org/10.1136/bmjopen-2017-016688

Gibson P, Henry D, Francis L, Cruickshank D, Dupen F,
Higginbotham N, et al. Association between availability of non-
prescription beta 2 agonist inhalers and undertreatment of
asthma. BMJ. 1993;306(6891):1514-1518. https://doi.org/10.1136/
bmj.306.6891.1514

Henry DA, Sutherland D, Francis L. The use of non-prescription
salbutamol inhalers by asthmatic patients in the Hunter Valley,
New South Wales. Newcastle Retail Pharmacy Research
Group. Med J Aust. 1989;150(8):445-449.  https://doi.
0rg/10.5694/).1326-5377.1989.tb 136566.x

Maspero JF, Jardim JR, Aranda A, Tassinari CP, Gonzalez-Diaz
SN, Sansores RH, et al. Insights, attitudes, and perceptions about
asthma and its treatment: findings from a multinational survey of
patients from Latin America. World Allergy Organ J. 2013;6(1):19.
https://doi.org/10.1186/1939-4551-6-19

Alith MB, Gazzotti MR, Nascimento OA, Jardim JR. Impact of
asthma control on different age groups in five Latin American
countries. World Allergy Organ J. 2020;13(4):100113. https://doi.
0org/10.1016/j.waojou.2020.100113

Neffen H, Moraes F, Viana K, Di Boscio V, Levy G, Vieira C, et al.
Asthma severity in four countries of Latin America. BMC Pulm Med.
2019;19(1):123. https://doi.org/10.1186/s12890-019-0871-1

Alzaabi A, Al Busaidi N, Pradhan R, Shandy F, Ibrahim N, Ashtar
M, et al. Over-prescription of short-acting p,-agonists and asthma
management in the Gulf region: a multicountry observational study.
Asthma Res Pract. 2022;8(1):3. https://doi.org/10.1186/s40733-022-
00085-5

Khattab A, Madkour A, Ambaram A, Smith C, Muhwa CJ, Mecha
JO, et al. Over-prescription of short-acting f,-agonists is associated
with poor asthma outcomes: results from the African cohort of the
SABINA Il study. Curr Med Res Opin. 2022;38(11):1983-1995.
https://doi.org/10.1080/03007995.2022.2100649

Al Zaabi A, Busaidi N, Al Mutairy S, Yorgancioglu A, Aksu K, Al-Jahdali
H, et al. Overprescription of short-acting p,-agonists is associated
with poor asthma symptom control: results from five Middle Eastern
countries included in the SABINA International (I1I) study. Expert Rev
Respir Med. 2022;16(7):833-847. https://doi.org/10.1080/17476348.
2022.2099841

FitzGerald JM, Tavakoli H, Lynd LD, Al Efraij K, Sadatsafavi M.
The impact of inappropriate use of short acting beta agonists in
asthma. Respir Med. 2017;131:135-140. https://doi.org/10.1016/.
rmed.2017.08.014


https://doi.org/10.1590/1809-4503201400050009
https://doi.org/10.1080/02770903.2018.1445267
https://doi.org/10.1080/02770903.2018.1445267
http://plataforma.saude.gov.br/mortalidade/cid10/
https://doi.org/10.1183/13993003.01046-2019
https://doi.org/10.1183/13993003.01046-2019
https://ginasthma.org/gina-reports/
https://doi.org/10.1056/nejmoa1715274
https://doi.org/10.1056/nejmoa1715274
https://doi.org/10.1056/nejmoa1715275
https://doi.org/10.2147/DDDT.S266177
https://doi.org/10.1186/1471-2466-13-22
https://doi.org/10.1590/1806-3713/e20190307
https://doi.org/10.1590/1806-3713/e20190307
https://doi.org/10.1056/nejm199108083250603
https://doi.org/10.1056/nejm199108083250603
https://doi.org/10.1183/13993003.01402-2021
https://doi.org/10.1183/13993003.01402-2021
https://doi.org/10.1183/13993003.01858-2019
https://doi.org/10.1183/13993003.01858-2019
https://doi.org/10.1080/02770903.2022.2082305
https://doi.org/10.1007/s12325-020-01444-5
https://doi.org/10.1183/13993003.01872-2019
https://ginasthma.org/gina-reports/
https://ginasthma.org/gina-reports/
https://doi.org/10.1164/rccm.200801-060st
https://doi.org/10.1164/rccm.200801-060st
https://doi.org/10.1080/02770903.2020.1777563
https://doi.org/10.1080/02770903.2020.1777563
https://doi.org/10.1016/j.rmed.2016.10.008
http://globalasthmareport.org/2018/index.html
https://doi.org/10.1080/02770903.2020.1761382
https://doi.org/10.1080/02770903.2020.1761382
https://doi.org/10.1136/bmjopen-2017-016688
https://doi.org/10.1136/bmjopen-2017-016688
https://doi.org/10.1136/bmj.306.6891.1514
https://doi.org/10.1136/bmj.306.6891.1514
https://doi.org/10.5694/j.1326-5377.1989.tb136566.x
https://doi.org/10.5694/j.1326-5377.1989.tb136566.x
https://doi.org/10.1186/1939-4551-6-19
https://doi.org/10.1016/j.waojou.2020.100113
https://doi.org/10.1016/j.waojou.2020.100113
https://doi.org/10.1186/s12890-019-0871-1
https://doi.org/10.1186/s40733-022-00085-5
https://doi.org/10.1186/s40733-022-00085-5
https://doi.org/10.1080/03007995.2022.2100649
https://doi.org/10.1080/17476348.2022.2099841
https://doi.org/10.1080/17476348.2022.2099841
https://doi.org/10.1016/j.rmed.2017.08.014
https://doi.org/10.1016/j.rmed.2017.08.014

Antila MA, Souza-Machado A, Gregorio MG, Cruz AA, Angelini L, Beekman MJHI, Zonzin GA, Rabahi MF

35. Azzi EA, Kritikos V, Peters MJ, Price DB, Srour P, Cvetkovski B,

36.

et al. Understanding reliever overuse in patients purchasing over-
the-counter short-acting beta, agonists: an Australian community
pharmacy-based survey. BMJ Open. 2019;9(8):e028995. https://doi.
0rg/10.1136/bmjopen-2019-028995

Stallberg B, Ekstrom T, Neij F, Olsson P, Skoogh BE, Wennergren
G, et al. A reallife cost-effectiveness evaluation of budesonide/
formoterol maintenance and reliever therapy in asthma. Respir Med.
2008;102(10):1360-1370. https://doi.org/10.1016/j.rmed.2008.06.017

37. Jenkins CR, Bateman ED, Sears MR, O'Byme PM. What have

38.

we learnt about asthma control from trials of budesonide/
formoterol as maintenance and reliever? [published correction
appears in Respirology. 2020 Oct;25(10):1103-1104]. Respirology.
2020;25(8):804-815. https://doi.org/10.1111/resp.13804

Kuna P, Peters MJ, Manjra Al, Jorup C, Naya IP, Martinez-Jimenez
NE, et al. Effect of budesonide/formoterol maintenance and reliever
therapy on asthma exacerbations. Int J Clin Pract. 2007,61(5):725-
736. https://doi.org/10.1111/.1742-1241.2007.01338.x

J Bras Pneumol. 2024;50(1):e20230174

9/9


https://doi.org/10.1136/bmjopen-2019-028995
https://doi.org/10.1136/bmjopen-2019-028995
https://doi.org/10.1016/j.rmed.2008.06.017
https://doi.org/10.1111/resp.13804
https://doi.org/10.1111/j.1742-1241.2007.01338.x

