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ABSTRACT
Objective:  Short-acting β2-agonist (SABA) over-reliance is associated with poor asthma 
outcomes. As part of the SABA Use IN Asthma (SABINA) III study, we assessed SABA 
prescriptions and clinical outcomes in patients from six Latin American countries.
Methods:  In this cross-sectional study, data on disease characteristics/asthma treatments 
were collected using electronic case report forms. Patients (aged ≥12 years) were classified 
by investigator-defined asthma severity (guided by the 2017 Global Initiative for Asthma) 
and practice type (primary/specialist care). Multivariable regression models analyzed the 
associations between SABA prescriptions and clinical outcomes.
Results:  Data from 1096 patients (mean age, 52.0 years) were analyzed. Most patients were 
female (70%), had moderate-to-severe asthma (79.4%), and were treated by specialists 
(87.6%). Asthma was partly controlled/uncontrolled in 61.5% of patients; 47.4% experienced 
≥1 severe exacerbation in the previous 12 months. Overall, 39.8% of patients were prescribed 
≥3 SABA canisters in the preceding 12 months (considered over-prescription). SABA canisters 
were purchased over the counter (OTC) by 17.2% of patients, of whom 38.8% purchased 
≥3 canisters in the 12 months prior. Of patients who purchased SABA OTC, 73.5% were 
prescribed ≥3 SABA canisters. Higher SABA prescriptions (vs. 1 − 2 canisters) were associated 
with an increased incidence rate of severe exacerbations (ranging from 1.31 to 3.08) and 
lower odds ratios of having at least partly controlled asthma (ranging from 0.63 to 0.15).
Conclusions:  SABA over-prescription was common in Latin America, highlighting the need 
for urgent collaboration between healthcare providers and policymakers to align clinical 
practices with the latest evidence-based recommendations to address this public health 
concern.

Introduction

Asthma is one of the most common chronic diseases 
affecting over 330 million people worldwide, with 
increasing prevalence in many regions of the world; 
many patients in low- and middle-income countries do 
not have access to essential asthma medications (1,2). 
Asthma prevalence in Latin America is estimated at 
17% (3), but with wide within- and between-country 
differences (4,5), reflecting the geographical, cultural, 

economic, and political diversity of this region of 603 
million inhabitants (3). Asthma in Latin America has 
been associated with urbanization; adoption of a west-
ernized lifestyle, with associated poor diet and reduced 
levels of physical activity; increasing industrialization 
and pollution; poverty; and widening socioeconomic 
inequalities (4,6–8). Despite global consensus on the 
goals of asthma management and availability of inter-
national treatment guidelines (9), asthma remains 
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poorly controlled in Latin America (10,11), particularly 
among the underprivileged populations living in cities 
(4,12). The causes of poor asthma control in Latin 
America are multifactorial, but include poor recognition 
of uncontrolled asthma by patients, underuse of appro-
priate medications, inadequate lung function monitor-
ing and patient education, medication costs, and weak 
healthcare systems, including poor infrastructure and 
lack of access to medical care (3,10,13,14). Consequently, 
asthma exerts a considerable burden on patients, 
healthcare systems, and societies across Latin America 
(10,11,14).

Inhaled corticosteroids (ICS) are the cornerstone 
of maintenance asthma therapy, and since 2019, the 
Global Initiative for Asthma (GINA) has no longer 
recommended treatment with as-needed short-acting 
β2-agonists (SABAs) without concomitant ICS for 
patients aged ≥12 years (9). Instead, GINA recom-
mends as-needed low-dose ICS-formoterol as the 
preferred reliever across all therapy steps (Track 1) 
(9). These treatment recommendations are also 
reflected in the updated 2020 Spanish Asthma 
Guidelines (GEMA) (15). However, underuse of ICS 
is common in Latin America (14,16), with minimal 
improvements observed since the 2003 Asthma 
Insights and Reality in Latin America (AIRLA) sur-
vey which reported that only 6% of patients used 
ICS (13). Indeed, results from the subsequent Latin 
America Asthma Insight and Management (LA AIM) 
survey, conducted in 2011, reported that 65% of 
patients felt that long-term use of maintenance med-
ication was unnecessary in the absence of asthma 
symptoms and 61% believed that daily use of rescue 
inhalers was acceptable (14). A subsequent analysis 
of the LA AIM survey also confirmed that use of 
maintenance medication had not improved across 
Latin American countries (16). Thus, over-reliance 
on reliever medications, often at the expense of 
maintenance ICS medications, may explain the low 
asthma control rates in Latin America (13,14). 
Moreover, over-reliance on relievers may also increase 
the risk of septic shock in patients with asthma (17), 
underscoring the need for caution when prescribing 
SABA relievers (18). Thus, approaches to asthma 
management, including personalizing treatment reg-
imens (19), ensuring adequate coverage for 
ICS-containing medications, particularly following 
near-fatal exacerbations (19,20), facilitating appro-
priate referral to specialists (21–23), and ensuring 
accurate assessment of disease control (24) have been 
identified as key components of effective asthma 
care that may improve treatment outcomes.

An evaluation of asthma medication prescribing pat-
terns, particularly the use of SABA, can assist clinicians, 
researchers, and healthcare policymakers in alleviating 
the growing burden of asthma in Latin America by 
advocating for a change in clinical practice and encour-
aging the adoption of current GINA treatment recom-
mendations. However, the absence of comprehensive 
healthcare databases in Latin America has proved a 
major limitation and precluded an evaluation of med-
ication trends across this continent. To address this, 
the SABA use IN Asthma (SABINA) International study 
(SABINA III) evaluated SABA prescription patterns 
and asthma-related outcomes across 23 countries in 
the Asia Pacific, Africa, the Middle East, Latin America 
and in Russia, using a harmonized approach, and cap-
tured clinical information through electronic case 
report forms. Here, we report on SABA prescription 
patterns in six countries from the Latin American 
cohort of the SABINA III study.

Methods

Study design

The methodology for SABINA III has been previ-
ously published (25). This cross-sectional, multicoun-
try, multicenter, observational study was conducted 
in Argentina, Brazil, Chile, Colombia, Costa Rica, 
and Mexico, in accordance with the recommended 
guidelines for observational studies (26,27). The pri-
mary objective was to examine SABA prescription 
patterns at an aggregated multicountry level in the 
asthma patient population. Secondary objectives were 
to determine the association between SABA prescrip-
tions and health outcomes. Retrospective data were 
obtained from existing medical records, and patient 
data were collected during a study visit and entered 
on an electronic case report form (eCRF). Physicians 
entered data on exacerbation history, comorbidities, 
and information of medication prescriptions for 
asthma in the eCRF based on patient medical records. 
At the study visit, physicians also enquired whether 
patients had experienced exacerbations that were not 
captured in their medical records. Data for SABA 
over-the counter (OTC) purchase were based on 
patient recall and obtained directly from patients at 
the study visit, which was subsequently entered in 
the eCRF by the investigator. The study was approved 
by the ethics committee and institutional review 
board of each participating country (Supporting 
Information Table S1). Full details of the methodol-
ogy are provided in the Supporting Information.

https://doi.org/10.1080/02770903.2022.2082305
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Study population

Patients with asthma aged ≥12 years with ≥3 health-
care professional (HCP) consultations and medical 
records containing data for ≥12 months before the 
study visit were enrolled. Primary and specialist care 
potential study sites were selected using purposive 
sampling with the aim of obtaining a sample repre-
sentative of asthma management within each partic-
ipating country by a national coordinator, who also 
facilitated the selection of investigators.

Variables

Patients were categorized by SABA canister prescrip-
tions (0, 1–2, 3–5, 6–9, 10–12, and ≥13 canisters) 
during the 12 months before the study visit, and 
over-prescription was defined as prescription of ≥3 
SABA canisters/year (28). Prescriptions for ICS can-
isters (alone and in combination with long-acting 
β2-agonists [LABAs]) in the 12 months before the 
study visit were categorized according to the average 
daily dose (low, medium, or high) (29). Secondary 
variables included practice type (primary or specialist 
care), investigator-classified asthma severity (guided 
by GINA 2017 treatment steps) (29), and asthma 
treatments prescribed in the previous 12 months.

Outcomes

Asthma-related health outcomes included asthma symp-
tom control (GINA 2017 definition) (29) and number 

of severe asthma exacerbations in the year before the 
study visit (per the American Thoracic Society/European 
Respiratory Society recommendation) (30).

Statistical analysis

The associations of SABA prescriptions with the inci-
dence rate of severe exacerbations and odds of asthma 
symptom control (reference: uncontrolled asthma) 
were analyzed using negative binomial and logistic 
regression models, respectively. Patients with zero 
SABA prescriptions were excluded from the secondary 
analysis, as it was not possible to determine potential 
alternative reliever medications used. To ensure that 
the overall SABINA III study was adequately powered, 
the aim was to enroll up to 500 patients from each 
participating country, with 20 − 25 patients recruited 
from each participating site.

Results

Patient disposition

Of the 1100 patients enrolled, 1096 patients were 
included in the analysis and 4 were excluded because 
their asthma duration was less than 12 months 
(Supporting Information Figure S1). Most patients 
were recruited from Argentina (31.6%), followed by 
Colombia (22.8%) and Mexico (13.6%) (Figure 1). 
The majority of patients were treated by specialists 
(87.6%; Supporting Information Figure S1).

Figure 1.  Patient enrollment across countries in the SABINA III Latin American cohort (N = 1096). SABINA: SABA use IN Asthma.
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Patient and disease characteristics

Overall, the mean (standard deviation [SD]) age of 
patients was 52.0 (16.6) years, with a similar propor-
tion of patients aged ≥18–54 years (50.7%) and 
≥55 years (48.2%). Most patients were female (70%), 
had a body mass index (BMI) of ≥25 kg/m2 (70.3%), 
and were never smokers (75.6%) (Table 1). A similar 
proportion of patients had primary/secondary school 
(46.1%) and high school/university and/or 
post-graduate education (50.4%). Just under half of 
all patients (47.1%) reported full healthcare 
reimbursement.

The majority of patients were classified with 
moderate-to-severe asthma (GINA steps 3 − 5; 79.4%). 
In primary and specialist care, 36.9% and 64.8% of 
patients, respectively, were classified by investigators 
as having severe asthma. Overall, across both pri-
mary and specialist care, a higher proportion of 
female patients compared with male patients were 
classified with moderate-to-severe asthma (75.7% vs. 

24.3% in primary care and 70.9% vs. 29.1% in spe-
cialist care). The level of asthma symptom control 
was assessed as well controlled in 38.5% of patients, 
with a greater proportion of patients in specialist 
care having well-controlled asthma compared with 
those in primary care (39.8% vs. 30.8%). Patients 
reported a mean (SD) of 1.0 (1.7) severe exacerba-
tions, with 47.4% and 12.7% experiencing ≥1 and 
≥3 severe exacerbations, respectively, in the previous 
12 months (Table 2). Overall, 67.8% of patients had 
≥1 comorbidity.

Asthma treatment in the 12 months before 
the  study visit

Overall, 39.8% of patients were prescribed ≥3 SABA 
canisters in the preceding 12 months, which is 
regarded as over-prescription; 25.4% were prescribed 
≥10 SABA canisters. Overall, 36.2% of patients 
received 0 SABA prescriptions (Figure 2). Although 

Table 1. S ocio-demographics and disease characteristics of the SABINA III Latin American population by investigator-classified 
asthma severity and practice type.

Parameter All (N = 1096)

Primary care (n = 130) Specialist care (n = 960)

Investigator- 
classified mild 
asthma (n = 56)

Investigator-classified 
moderate-to-severe 

asthma (n = 74)
All 

(n = 130)

Investigator-
classified mild 

asthma (n = 169)

Investigator-classified 
moderate-to-severe 

asthma (n = 791) All (n = 960)
Age  (years)
Mean (SD) 52.0 (16.6) 44.8 (17.0) 52.7 (15.8) 49.3 (16.7) 46.1 (17.7) 53.6 (16.0) 52.3 (16.6)
Age group (years)
12–17 12 (1.1) 3 (5.4) 0 (0) 3 (2.3) 2 (1.2) 7 (0.9) 9 (0.9)
≥18–54 556 (50.7) 32 (57.1) 40 (54.1) 72 (55.4) 110 (65.1) 373 (47.2) 483 (50.3)
≥55 528 (48.2) 21 (37.5) 34 (45.9) 55 (42.3) 57 (33.7) 411 (52) 468 (48.8)
Sex
Female 767 (70) 36 (64.3) 56 (75.7) 92 (70.8) 109 (64.5) 561 (70.9) 670 (69.8)
Male 329 (30) 20 (35.7) 18 (24.3) 38 (29.2) 60 (35.5) 230 (29.1) 290 (30.2)
BMI (kg/m2)
Mean (SD) 28.4 (5.7) 26.6 (6.9) 27.9 (5.5) 27.3 (6.2) 28.0 (5.9) 28.6 (5.6) 28.5 (5.6)
BMI group (kg/m2)
<18.5 14 (1.3) 3 (5.4) 3 (4.1) 6 (4.6) 1 (0.6) 7 (0.9) 8 (0.8)
≥18.5–24.9 311 (28.4) 19 (33.9) 20 (27) 39 (30) 59 (34.9) 212 (26.8) 271 (28.2)
≥25–29.9 400 (36.5) 23 (41.1) 27 (36.5) 50 (38.5) 57 (33.7) 291 (36.8) 348 (36.2)
≥30 371 (33.9) 11 (19.6) 24 (32.4) 35 (26.9) 52 (30.8) 281 (35.5) 333 (34.7)
Education level
Not established 39 (3.6) 1 (1.8) 1 (1.4) 2 (1.5) 8 (4.7) 29 (3.7) 37 (3.9)
Primary school 260 (23.7) 16 (28.6) 20 (27) 36 (27.7) 26 (15.4) 196 (24.8) 222 (23.1)
Secondary school 245 (22.4) 11 (19.6) 16 (21.6) 27 (20.8) 48 (28.4) 168 (21.2) 216 (22.5)
High school 191 (17.4) 9 (16.1) 16 (21.6) 25 (19.2) 25 (14.8) 140 (17.7) 165 (17.2)
University and/or 

post-graduate 
education

361 (32.9) 19 (33.9) 21 (28.4) 40 (30.8) 62 (36.7) 258 (32.6) 320 (33.3)

Healthcare insurance/medication funding
Not reimbursed 236 (21.5) 10 (17.9) 14 (18.9) 24 (18.5) 32 (18.9) 178 (22.5) 210 (21.9)
Partially reimbursed 315 (28.7) 6 (10.7) 11 (14.9) 17 (13.1) 54 (32) 242 (30.6) 296 (30.8)
Fully reimbursed 516 (47.1) 40 (71.4) 49 (66.2) 89 (68.5) 81 (47.9) 344 (43.5) 425 (44.3)
Unknown 29 (2.6) 0 (0) 0 (0) 0 (0) 2 (1.2) 27 (3.4) 29 (3)
Smoking status history
Active smoker 32 (2.9) 2 (3.6) 1 (1.4) 3 (2.3) 12 (7.1) 17 (2.2) 29 (3)
Former smoker 235 (21.5) 6 (10.7) 11 (14.9) 17 (13.1) 27 (16) 190 (24.1) 217 (22.6)
Never smoker 828 (75.6) 48 (85.7) 62 (83.8) 110 (84.6) 130 (76.9) 583 (73.8) 713 (74.3)
Missing values 1 0 0 0 0 1 1
Total 1095 56 74 130 169 790 959

Data are presented as n (%) unless otherwise specified.
BMI: body mass index; max: maximum; min: minimum; SABINA: SABA use IN Asthma; SD: standard deviation.
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only a small proportion of patients in this Latin 
American cohort were treated in primary care 
(11.8%), a higher proportion of these patients were 
prescribed both ≥3 and ≥10 SABA canisters (56.2% 
and 50.8%, respectively) compared with those in spe-
cialist care (37.3% and 21.9%, respectively). Across 
severities, a comparable proportion of patients with 
mild asthma and moderate-to-severe asthma were 
prescribed ≥3 SABA canisters (41.2% vs. 39.4%, 
respectively) and ≥10 SABA canisters (25.2% vs. 
25.4%, respectively).

SABA monotherapy
Overall, 4.7% of patients, all of whom had mild 
asthma, were prescribed SABA monotherapy, with a 
mean (SD) of 7.2 (7.7) canisters in the previous 
12 months (Table 3A). Of these patients, 50% were 
prescribed ≥3 canisters and 34.6% were prescribed 
≥10 canisters in the 12 months prior. A higher pro-
portion of patients in primary care were prescribed 
SABA monotherapy compared with those treated by 
specialists (10% vs. 4.1%, respectively). Notably, 
76.9% and 20.5% of patients were prescribed ≥10 
canisters as SABA monotherapy in the preceding 
12 months under primary and specialist care, 
respectively.

SABA in addition to maintenance therapy
Overall, 59% of patients were prescribed SABA in 
addition to maintenance therapy in the previous 
12 months, with a mean (SD) of 7.4 (7.2) canisters 
(Table 3B). Altogether, 63.4% of patients were pre-
scribed ≥3 canisters and 40.2% were prescribed ≥10 
canisters. In primary care, 82.9% and 73.7% of 
patients were prescribed ≥3 and ≥10 canisters as 
SABA in addition to maintenance therapy, respec-
tively, with approximately one-third of patients 
(30.3%) prescribed ≥13 canisters. In specialist care, 
60.4% and 35.7% of patients were prescribed ≥3 and 
≥10 canisters, respectively, with 5.3% receiving pre-
scriptions for ≥13 canisters. Across disease severity, 
a higher proportion of patients in primary care were 
prescribed ≥10 canisters compared with those under 
specialist care (90.6% vs. 12% of patients with mild 
asthma and 61.4% vs. 39.8% of patients with moderate- 
to-severe asthma).

SABA obtained OTC without prescriptions
Overall, 17.2% of patients purchased SABA OTC, of 
whom 38.8% and 7.4% purchased ≥3 and ≥10 canisters 
of SABA, respectively (Table 3C). Among patients who 
purchased SABA OTC, 80.3% were also prescribed 
SABA, as monotherapy or in addition to maintenance 

Table 2. A sthma characteristics of the SABINA III Latin American population stratified by investigator-classified asthma severity 
and practice type.

Asthma 
characteristics All (N = 1096)

Primary care (n = 130) Specialist care (n = 960)

Investigator- 
classified mild 
asthma (n = 56)

Investigator-classified 
moderate-to-severe 

asthma (n = 74) All (n = 130)

Investigator- 
classified mild 

asthma (n = 169)

Investigator-classified 
moderate-to-severe 

asthma (n = 791) All (n = 960)
Asthma duration (years)
Mean (SD) 20.5 (18.8) 20.4 (15.1) 25.1 (18.9) 23.1 (17.4) 16.6 (17.0) 21.0 (19.4) 20.2 (19.0)
Number of severe asthma exacerbations 12 months before the study visit
Mean (SD) 1.0 (1.7) 1.1 (2.2) 0.7 (1.6) 0.9 (1.9) 0.5 (1.0) 1.2 (1.8) 1.0 (1.7)
Number of severe asthma exacerbations 12 months before the study visit by group
0 577 (52.6) 34 (60.7) 49 (66.2) 83 (63.8) 119 (70.4) 373 (47.2) 492 (51.2)
1 260 (23.7) 9 (16.1) 14 (18.9) 23 (17.7) 34 (20.1) 200 (25.3) 234 (24.4)
2 120 (10.9) 4 (7.1) 6 (8.1) 10 (7.7) 7 (4.1) 103 (13) 110 (11.5)
3 65 (5.9) 5 (8.9) 1 (1.4) 6 (4.6) 3 (1.8) 56 (7.1) 59 (6.1)
>3 74 (6.8) 4 (7.1) 4 (5.4) 8 (6.2) 6 (3.6) 59 (7.5) 65 (6.8)
GINA classification
Step 1 96 (8.8) 19 (33.9) 0 (0) 19 (14.6) 77 (45.6) 0 (0) 77 (8)
Step 2 130 (11.9) 37 (66.1) 0 (0) 37 (28.5) 92 (54.4) 0 (0) 92 (9.6)
Step 3 195 (17.8) 0 (0) 26 (35.1) 26 (20) 0 (0) 169 (21.4) 169 (17.6)
Step 4 362 (33) 0 (0) 26 (35.1) 26 (20) 0 (0) 334 (42.2) 334 (34.8)
Step 5 313 (28.6) 0 (0) 22 (29.7) 22 (16.9) 0 (0) 288 (36.4) 288 (30)
Level of asthma control
Well controlled 422 (38.5) 14 (25) 26 (35.1) 40 (30.8) 75 (44.4) 307 (38.8) 382 (39.8)
Partly 

controlled
343 (31.3) 21 (37.5) 23 (31.1) 44 (33.8) 52 (30.8) 243 (30.7) 295 (30.7)

Uncontrolled 331 (30.2) 21 (37.5) 25 (33.8) 46 (35.4) 42 (24.9) 241 (30.5) 283 (29.5)
Number of comorbidities
0 353 (32.2) 21 (37.5) 9 (12.2) 30 (23.1) 83 (49.1) 240 (30.3) 323 (33.6)
1–2 507 (46.3) 21 (37.5) 37 (50) 58 (44.6) 69 (40.8) 378 (47.8) 447 (46.6)
3–4 184 (16.8) 10 (17.9) 19 (25.7) 29 (22.3) 15 (8.9) 136 (17.2) 151 (15.7)
≥5 52 (4.7) 4 (7.1) 9 (12.2) 13 (10) 2 (1.2) 37 (4.7) 39 (4.1)

Data are presented as n (%) unless otherwise specified.
GINA: Global Initiative for Asthma; max: maximum; min: minimum; SABINA: SABA use IN Asthma; SD: standard deviation.
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therapy (Figure 3). Of patients with both SABA OTC 
purchase and SABA prescriptions, 73.5% were pre-
scribed ≥3 SABA canisters, with 53.6% prescribed ≥10 
SABA canisters in the preceding 12 months. Patients 
treated in primary care had more SABA OTC purchases 
than those in specialist care (29.2% vs. 15.6%, 
respectively).

Prescriptions of asthma maintenance medication
Overall, 24.2% of patients were prescribed ICS, with 
a mean (SD) of 11.1 (8.2) ICS canisters in the pre-
vious 12 months (Table 4). High-dose ICS was pre-
scribed to 37.4% of patients, followed by medium-dose 
(31.7%) and low-dose (30.9%) ICS.

Most patients (79.9%) were prescribed ICS/LABA 
fixed-dose combinations as maintenance therapy, with 
41.1% prescribed medium-dose ICS; 33.6% and 25.3% 
of patients were prescribed high-dose and low-dose 
ICS, respectively (Table 4). Some patients classified 
by investigators as having mild asthma were also pre-
scribed ICS/LABA in primary and specialist care 
(7.1% and 20.1%, respectively).

Prescription of OCS bursts
During the 12 months before the study visit, an OCS 
burst was prescribed to 38.5% of patients (22.5% in 
primary care and 40.5% in specialist care). In primary 
care, approximately one-quarter of patients with mild 

Figure 2.  Proportion of patients receiving SABA prescriptions in the 12 months before the study visit according to 
investigator-classified asthma severity and practice type in the SABINA III Latin American cohort (N = 1096): (A) all patients, (B) 
patients with mild asthma, and (C) patients with moderate-to-severe asthma. *The category of patients classified as having 0 
SABA canister prescriptions included patients using non–SABA relievers, non-inhaler forms of SABA, and/or SABA purchased OTC. 
OTC: over the counter; SABA: short-acting β2-agonist; SABINA: SABA use IN Asthma.
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and moderate-to-severe asthma were prescribed an 
OCS burst (25% and 20.5%, respectively). However, 
in specialist care, a higher proportion of patients with 
moderate-to-severe asthma were prescribed an OCS 
burst than those with mild asthma (45.3% vs. 18.3%, 
respectively, Table 4).

Association between SABA prescriptions 
and  outcomes

In prespecified regression analyses (Supporting 
Information Figure S2), higher SABA prescriptions 
(6–9, 10–12, and ≥13 vs. 1–2 canisters) were associ-
ated with a significant increase in the incidence rate 
of severe exacerbations, with adjusted incidence rate 
ratios (confidence intervals [CIs]) ranging from 1.68 
(1.29–2.18) to 3.08 (2.11–4.50; all p < .001; Figure 4A). 
The association was not statistically significant for 
3–5 versus 1–2 SABA canisters (CI, 0.96–1.79; 
p = .086). Similarly, with the exception of the category 
3–5 SABA canisters (CI, 0.36–1.10; p = .101), the odds 
of having at least partly controlled asthma decreased 
significantly with higher SABA canister prescriptions, 
with adjusted odds ratios (CIs) ranging from 0.40 
(0.21–0.76) to 0.15 (0.07–0.32; all p < .01; Figure 4B).

Comparison of results between SABINA Latin 
America and SABINA III

A comparison of key data on socio-demographic and 
disease characteristics, asthma treatments, and 
asthma-related clinical outcomes in the previous 
12 months between the Latin American cohort and 
the overall SABINA III population is summarized in 
Supporting Information Table S2. The key differences 
are highlighted in the Discussion section.

Discussion

Findings from the Latin American cohort of the 
SABINA III study demonstrate that the burden of 
asthma remains high in this diverse continent. 
Crucially, 39.8% of patients were prescribed SABA in 
excess (≥3 canisters/year) of current treatment rec-
ommendations (9), highlighting a continuing unmet 
need for asthma education in Latin America. Moreover, 
this study documented that higher SABA prescriptions 
(vs. 1–2 canisters) were associated with significantly 
increased severe exacerbation incidence rates and 
decreased the odds of having at least partly controlled 
asthma (with a few exceptions), underscoring the need 
for careful monitoring of SABA prescriptions. Indeed, 
a recent position statement on asthma management 
in Latin America noted that SABA over-reliance is 
an important public health concern (3). Therefore, 
addressing this important issue will require the imple-
mentation of current evidence-based recommendations 
on SABA use and a change in healthcare policy, much 
in the same way that the Pan American Health 
Organization addressed antimicrobial resistance in 
2018 (31).

Overall, baseline patient and disease characteristics 
from this Latin American cohort were generally con-
sistent with those observed in the SABINA III study 
population (25). Notably, approximately 70% of 
patients were female and classified as overweight/
obese (BMI ≥ 25 kg/m2). This is not unexpected, given 
that a positive association has been observed between 
obesity and asthma prevalence, predominantly in 
females, in Latin America (32), with obese patients 
having poor disease control and an increased risk of 
exacerbations (33–35). Consequently, educational pro-
grams may be required to increase awareness of the 
benefits of a healthier lifestyle, including dietary 

Figure 3. SA BA OTC purchases and prescriptions in patients with asthma in 6 Latin American countries (n = 188). OTC: over-the-
counter; SABA, short-acting β2-agonist.

https://doi.org/10.1080/02770903.2022.2082305
https://doi.org/10.1080/02770903.2022.2082305
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changes and regular physical activity. Moreover, across 
both care settings, more than twice as many females 
as males were classified with moderate-to-severe 
asthma, which may be due to the fact that following 
puberty, asthma becomes more prevalent and severe 
in females (36). Overall, most patients (79.4%) were 
classified with moderate-to-severe asthma, a finding 
in line with the fact that the majority of patients 
(87.6%) were treated by specialists. Therefore, this 
cohort of patients from Latin America likely rep-
resents a “better case scenario” in terms of how 
asthma is managed in this continent as most patients 
were treated under specialist care. Interestingly, over 
one-third of patients in primary care (36.9%) were 
classified with severe asthma, which may be indicative 
of delayed referral or a failure to refer patients to 

specialists (21,23). Thus, coordinating multidisci-
plinary care involving a closer collaboration between 
primary care physicians and specialists, in addition 
to optimizing appropriate referral pathways for severe 
asthma may benefit patients and improve treatment 
outcomes (22,37).

Of concern, although only a small number of 
patients were prescribed SABA monotherapy (4.7%), 
50% and 34.6% of these patients were prescribed ≥3 
and ≥10 SABA canisters, respectively, in the previous 
12 months, placing them at high risk of severe exac-
erbations (9). A similar worrying trend was also 
observed in the larger proportion of patients pre-
scribed SABA in addition to maintenance therapy, 
with 63.4% prescribed ≥3 canisters and 40.2% ≥10 
canisters in the preceding 12 months. Furthermore, 

Table 4. O ther categories of asthma treatment prescribed in the 12 months before the study visit to patients in the SABINA 
III Latin American cohort.

All 
(N = 1096)

Primary care (n = 130) Specialist care (n = 960)

Investigator- 
classified mild 
asthma (n = 56)

Investigator-classified 
moderate-to-severe 

asthma (n = 74)
All  

(n = 130)

Investigator- 
classified mild 

asthma (n = 169)

Investigator- 
classified moderate-to-
severe asthma (n = 791)

All  
(n = 960)

Patients prescribed ICS monotherapy
Yes 265 (24.2) 34 (60.7) 15 (20.3) 49 (37.7) 72 (42.6) 142 (18) 214 (22.3)
No 831 (75.8) 22 (39.3) 59 (79.7) 81 (62.3) 97 (57.4) 649 (82) 746 (77.7)
Total prescribed daily ICS dose
Low dose 81 (30.9) 15 (44.1) 2 (14.3) 17 (35.4) 44 (62.9) 20 (14.1) 64 (30.2)
Medium dose 83 (31.7) 13 (38.2) 9 (64.3) 22 (45.8) 20 (28.6) 41 (28.9) 61 (28.8)
High dose 98 (37.4) 6 (17.6) 3 (21.4) 9 (18.8) 6 (8.6) 81 (57) 87 (41)
Missing values 3 0 1 1 2 0 2
Total 262 34 14 48 70 142 212
Number of canisters or inhalers per patient prescribed 12 months before the study visit
Mean (SD) 11.1 (8.2) 11.2 (4.7) 11.6 (6.3) 11.3 

(5.1)
5.6 (4.5) 13.7 (9.0) 11.0 (8.6)

Missing values 1 (0.4) 0 (0.0) 1 (6.7) 1 (2.0) 0 (0.0) 0 (0.0) 0 (0.0)
Patients prescribed ICS/LABA (fixed-dose combination)
Yes 876 (79.9) 4 (7.1) 70 (94.6) 74 (56.9) 34 (20.1) 762 (96.3) 796 (82.9)
No 220 (20.1) 52 (92.9) 4 (5.4) 56 (43.1) 135 (79.9) 29 (3.7) 164 (17.1)
Total prescribed daily ICS dose
Low dose 220 (25.3) 3 (75) 24 (34.3) 27 (36.5) 26 (76.5) 166 (21.9) 192 (24.3)
Medium dose 358 (41.1) 1 (25) 22 (31.4) 23 (31.1) 7 (20.6) 326 (43.1) 333 (42.1)
High dose 293 (33.6) 0 (0) 24 (34.3) 24 (32.4) 1 (2.9) 265 (35) 266 (33.6)
Missing values 5 0 0 0 0 5 5
Total 871 4 70 74 34 757 791
Patients prescribed OCS burst/short course
Yes 422 (38.5) 14 (25) 15 (20.5) 29 (22.5) 31 (18.3) 358 (45.3) 389 (40.5)
No 673 (61.5) 42 (75) 58 (79.5) 100 

(77.5)
138 (81.7) 433 (54.7) 571 (59.5)

Missing values 1 0 1 1 0 0 0
Total 1095 56 73 129 169 791 960
Patients prescribed OCS maintenance treatment
Yes 68 (6.2) 4 (7.1) 0 (0) 4 (3.1) 10 (5.9) 54 (6.8) 64 (6.7)
No 1026 (93.8) 52 (92.9) 73 (100) 125 

(96.9)
159 (94.1) 736 (93.2) 895 (93.3)

Missing values 2 0 1 1 0 1 1
Total 1094 56 73 129 169 790 959
Patients prescribed antibiotics (prescribed for asthma)
Yes 139 (12.8) 6 (10.7) 7 (9.6) 13 (10.1) 10 (6) 116 (14.8) 126 (13.3)
No 945 (87.2) 50 (89.3) 66 (90.4) 116 

(89.9)
156 (94) 667 (85.2) 823 (86.7)

Missing values 12 0 1 1 3 8 11
Total 1084 56 73 129 166 783 949

Data are presented as n (%) unless otherwise specified.
ICS: inhaled corticosteroid; LABA: long-acting β2-agonist; max: maximum; min: minimum; OCS: oral corticosteroid; SABINA: SABA use IN Asthma; 
SD: standard deviation.
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although a greater percentage of patients were pre-
scribed ≥3 SABA canisters in primary care than in 
specialist care (56.2% vs. 37.3%), over-prescription 
was common in both care modalities. However, pre-
scription of ≥10 SABA canisters was more common 
in patients with mild asthma treated in primary care. 
This suggests an underestimation of patients with 
milder disease or inappropriate management of 
patients with ‘mild’ asthma, resulting in suboptimal 
symptom control (38). Indeed, both primary care 
physicians (39–41) and patients (42) tend to overes-
timate the level of asthma control, resulting in 
under-treatment of asthma and over-reliance on 
SABA alone for rapid symptom relief during episodes 

of asthma worsening (43). Overall, these findings are 
consistent with those of previous studies from Latin 
America that have reported an over-reliance on 
SABAs (16,44), with as many as 80% of patients in 
some countries across this continent using SABAs 
daily (14). The fact that less than half of all patients 
(47.1%) had full healthcare reimbursement may have 
also contributed to SABA over-prescription, as a lack 
of healthcare insurance has been associated with 
poorer quality of asthma care, including a reduced 
likelihood of prescriptions for ICS (45). Furthermore, 
factors such as free access to SABAs in some Latin 
American countries (46) and the high cost of ICS/
LABA combination inhalers (1) may also have 

Figure 4. A ssociation of SABA prescriptions with (A) incidence of severe exacerbations in the 12 months before the study visit 
and (B) level of asthma control assessed during the study visit in the SABINA III Latin American cohort. Based on the co-variable 
significance in the models, IRRs are corrected by country, age, sex, BMI, smoking history, GINA step, and education level; ORs 
are corrected by country, age, sex, BMI, asthma duration, smoking history, comorbidity, GINA step, and education level. BMI: 
body mass index; CI: confidence interval; GINA: Global Initiative for Asthma; IRR: incidence rate ratio; OR: odds ratio; SABA: 
short-acting β2-agonist; SABINA: SABA use IN Asthma.
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contributed to the high SABA prescribing patterns 
observed in this study.

Despite 80.3% of patients from this Latin American 
cohort receiving SABA prescriptions, nearly one-fifth 
(17.2%) of patients also purchased SABA OTC in the 
previous 12 months, with 38.8% purchasing ≥3 canis-
ters. Moreover, it is alarming that of those patients 
with both SABA purchase and SABA prescriptions, 
73.5% were already prescribed ≥3 SABA canisters and 
53.6%, ≥10 SABA canisters in the preceding 12 months. 
As OTC purchase of SABAs is associated with a 
decrease in physician consultations, low rates of 
prescription-only medications and undertreatment of 
asthma (47), there is an urgent need to improve access 
to affordable care and medications and regulate the 
availability of SABAs without prescription.

In line with the fact that the majority of patients 
had moderate-to-severe asthma, approximately 80% 
of patients were prescribed fixed-dose combination 
ICS/LABA; this was considerably higher than in pre-
vious reports from Latin America (13,48), and may 
reflect access to specialist care. Surprisingly, some 
patients classified as having mild asthma were pre-
scribed ICS/LABA in both primary and specialist care 
(7.1% and 20.1%, respectively). In addition, 20.3% 
and 18% of patients with moderate-to-severe asthma 
in primary and specialist care, respectively, were pre-
scribed ICS monotherapy. Such findings potentially 
indicate the undertreatment of these patients and/or 
the incorrect classification of disease severity. Thus, 
prescribing patterns for asthma medications in Latin 
America are not always in accordance with current 
GINA recommendations (9), thereby warranting inte-
gration of existing treatment recommendations into 
clinical practice.

In line with earlier reports, (10,13,14,16,49), the 
level of asthma control in this Latin American cohort 
was poor, with only 38.5% of patients reporting 
well-controlled asthma. Moreover, nearly 50% expe-
rienced at least 1 severe asthma exacerbation in the 
previous 12 months, a finding in line with results from 
a retrospective, hospital-based observational study of 
hospital admissions in 1994, 1999, and 2004 of 3038 
patients from Spain and Latin America (48). Possible 
explanations for these findings include a lack of peak 
expiratory flow measurements in the emergency room 
and insufficient objective monitoring of asthma 
between exacerbations (48), coupled with socioeco-
nomic barriers limiting access to care and affordable 
medications (2,3). Taken together and in line with 
findings from the overall SABINA III study population 
(25) and additional SABINA studies conducted in the 
United Kingdom (50), Italy (51), Germany (52), and 

North America and Europe (53,54), these findings 
demonstrate that prescribing practices in Latin 
America fall short of internationally recommended 
guidelines, highlighting the need for educational pro-
grams aimed at both patients and HCPs, including 
pharmacists. Indeed, in Brazil, the implementation of 
The Wheezy Child Program reduced hospitalization 
and emergency room visits (55), while an educational 
program for socially deprived asthma patients resulted 
in reduction in symptoms, improved pulmonary func-
tion and quality of life, and a greater understanding 
of the difference between reliever and anti-inflammatory 
medication (56). In addition, Argentina has focused 
on establishing SABA-free institutions (3) and pro-
moting ICS use, which has led to a decrease in 
asthma-related mortality (57). However, while such 
programs have been shown to be feasible across Latin 
America and have met with some degrees of success, 
results from this Latin American cohort demonstrate 
the need for sustained and relevant educational 
initiatives.

Our study has a few limitations. Prescription data 
were used as a proxy for medication usage and may 
not always reflect actual SABA administration or 
provide information on medication adherence, poten-
tially contributing to over- or underestimation of 
SABA use. In addition, due to its observational 
nature, the study may be prone to bias, e.g. therapies 
may be differently prescribed depending on disease 
severity (58). Indeed, our data demonstrated that 
some patients classified as having either mild asthma 
or moderate-to-severe asthma were prescribed ICS/
LABA and ICS monotherapy, respectively. Furthermore, 
the high levels of SABA prescription observed in this 
cohort may be, in part, explained by assessment of 
disease severity being based on the GINA 2017 rec-
ommendations (in place at the time this study was 
conceived and implemented). The study population, 
which predominantly consisted of patients treated at 
the specialist care level, may not be representative of 
the overall national patient population with asthma 
across Latin America or truly reflect the way asthma 
is currently being managed across the continent. In 
addition, this selection bias may have contributed to 
the greater number of patients with moderate-to-se-
vere asthma being recruited into the study, which 
precluded a comparison across asthma severities. 
Finally, this study was not designed to identify factors 
potentially associated with the high prescription of 
SABA medication; however, such an analysis will be 
the subject of future research. Nevertheless, this study 
provides broadly generalizable real-world data in the 
target population from six Latin American countries 
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and highlights that asthma continues to impose a 
heavy burden across the continent, reinforcing the 
need for asthma management based on current treat-
ment guidelines.

Conclusions

Results from this Latin American cohort of the 
SABINA III study in almost 1100 patients indicate that 
approximately 40% of patients were prescribed ≥3 
SABA canisters in the previous 12 months, which is 
considered over-prescription. In addition, of the 17.2% 
of patients who purchased SABA OTC, 38.8% pur-
chased ≥3 canisters in the 12 months prior. Of patients 
with both SABA OTC purchase and SABA prescrip-
tions, the majority already had prescriptions for ≥3 
and ≥10 SABA canisters in the previous 12 months. 
Moreover, higher SABA prescriptions (vs. 1 − 2 canis-
ters) were associated with poor health outcomes. These 
findings reveal the continued burden of poorly con-
trolled asthma in Latin America and the need for 
HCPs and policymakers to work together to urgently 
implement evidence-based recommendations and pro-
mote educational efforts, particularly related to SABA 
prescriptions and the availability of SABA OTC, to 
improve asthma management across this continent.
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