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Methods: Data on patient/disease characteristics and asthma treatments in
the year prior to the study visit were collected. Patients (≥12 years) were classified
by investigator-defined asthma severity and practice type. Prescription of ≥3 SABA
canisters/year was considered over prescription.

Results: Data from 149 asthma patients (mean age: 49.1 years), all of whom were
treated by specialists, were analyzed. Most patients were female (79.2%) and had
moderate-to-severe asthma (77.2%). Asthma was partly controlled/uncontrolled in
59.7% of patients; 63.1% experienced ≥1 severe exacerbation in the previous year.
Overall, 51.7% and 41.6% of patients were prescribed ≥3 and ≥10 SABA canisters,
respectively. SABAs were purchased over the counter by 20.8% of patients, of whom
29.0% purchased ≥3 canisters.
Conclusions: SABA over-prescription and over-the-counter purchase was
common, highlighting the need for alignment with current recommendations.

Abbreviations: BMI: Body Mass Index; eCRF: Electronic Case Report Form; GINA:
Global Initiative for Asthma; HCP: Healthcare Practitioner; ICS: Inhaled Corticosteroid;
LABA: Long-Acting β2-Agonist; OCS: Oral Corticosteroid; OTC: Over-the-Counter;
SABA: Short-Acting β2-agonist; SABINA: SABA use IN Asthma; SD: Standard Deviation
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Introduction
Asthma is a chronic disease of the airways that imposes a
significant social and economic burden on patients and healthcare
systems, affecting approximately 339 million people worldwide
[1]. Despite significant advances in asthma care and the availability
of updated international and national guidelines on asthma
treatment and prevention [2], many patients worldwide may not
have benefited from these efforts, especially those living in lowand middle-income countries where access to essential asthma
medications remains a challenge [1]. As an upper middle-income
country [3], Mexico has an estimated asthma prevalence of 5%
[4] that continues to increase, with both underdiagnosis and poor
disease control contributing to its impact [1,5]. Studies have shown
that asthma in Mexico is associated with a number of factors, such
as exposure to traffic-related pollution [6] and an urban lifestyle [7]
accompanied by the consumption of a westernized, fat-rich diet [8]
and limited physical activity [9]. Notably, the segmentation of the
Mexican healthcare system continues to restrict public investment
and expenditure and has failed to substantially reduce out-ofpocket expenditure [3].
In addition, human resources and physical infrastructure are in
relatively low supply and unequally distributed across the country
[3]. Furthermore, the healthcare system faces challenges associated
with chronic diseases, such as obesity and diabetes, as well as
health inequity[3]. In addition to socioeconomic factors, treatmentrelated factors, such as overuse of short-acting β2-agonists (SABAs),
often at the expense of regular maintenance therapy with inhaled
corticosteroids (ICS), have been associated with poor asthma
control across Latin America, including Mexico [10,11]. However,
the Global Initiative for Asthma (GINA) no longer recommends
as-needed SABAs without concomitant ICSs for patients aged ≥12
years [12].
Considering that medications rank as an important cost
driver in asthma management [13], a greater understanding of
prescription patterns is an area of growing interest, especially in
low- and middle-income countries where improving access to
affordable medications represents an unmet need [1]. Therefore,
a detailed assessment of both SABA prescription patterns and
over-the-counter (OTC) SABA purchases is required to provide
clinicians, researchers, and healthcare policymakers with a
better understanding on the extent of SABA use to ensure that
treatment practices align with the latest evidence-based treatment
recommendations, to prioritize healthcare resource expenditure,
and to devise public health strategies to improve the quality of care
for all patients with asthma.
The SABA use IN Asthma (SABINA) series of studies were
undertaken to describe the global extent of SABA use through a
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series of large observational cohort studies applying a harmonized
approach to data collection, evaluation, and interpretation [14].
Findings from SABINA III, conducted across 23 countries in the
Asia-Pacific, Africa, the Middle East, Latin America, and in Russia,
demonstrated that SABA over-prescription (≥3 canisters) in the
previous 12 months was common, occurring in 38.0% of patients,
and was associated with poor asthma-related outcomes [15]. Here,
we report the results from the Mexican cohort of SABINA to provide
real-world evidence on SABA prescriptions and asthma treatment
practices in this country. The objectives of this study were to describe
the demographics and clinical features of the asthma population by
asthma severity, estimate prescriptions of SABA (canisters/year)
and ICS (by average daily dose—low, medium, or high) per patient,
and describe patients within the different treatment groups.

Methods

Study Design
The detailed methodology for SABINA III [15] has been
published previously. In this observational, cross-sectional study
conducted at four sites in Mexico, patients were recruited from
August 2019 to January 2020. Retrospective data were obtained
from existing medical records, and patient data were collected
during a study visit and entered into an electronic case report form
(eCRF). The study was conducted in accordance with the study
protocol, the Declaration of Helsinki, and local ethics committees,
and signed informed consent was obtained from all patients or
their legal guardians.

Study Population

Patients aged ≥12 years with a documented diagnosis of
asthma, ≥3 consultations with their healthcare practitioner (HCP),
and medical records containing data for ≥12 months prior to the
study visit were enrolled. Patients with a diagnosis of other chronic
respiratory diseases, such as chronic obstructive pulmonary
disease, or with an acute or chronic condition that, in the opinion of
the investigator, would limit their ability to participate in the study
were excluded. Study sites were selected using purposive sampling
with the aim of obtaining a sample representative of asthma
management within Mexico.

Study Variables

Each patient was categorized by their SABA and ICS
prescriptions in the 12 months before the study visit. SABA
prescriptions were categorized as 0, 1–2, 3–5, 6–9, 10–12, and
≥13 canisters, with prescription of ≥3 SABA canisters/year being
defined as over-prescription [14]. ICS canister prescriptions in the
previous 12 months were recorded and categorized according to
the prescribed average daily dose (low, medium, or high) [16].
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Secondary variables included practice type (primary or
specialist care), investigator-classified asthma severity (guided by
the GINA 2017 treatment steps: steps 1–2, mild asthma; steps 3–5,
moderate-to-severe asthma) [16], time since asthma diagnosis, and
prescriptions for asthma medications in the preceding 12 months
(SABA monotherapy, SABA in addition to maintenance therapy,
ICS, fixed-dose combinations of ICS with long-acting β2-agonists
[LABAs], oral corticosteroid [OCS] burst treatment [defined as a
short course of intravenous corticosteroids or OCS administered
for 3–10 days or a single dose of an intramuscular corticosteroid
to treat an exacerbation], long-term OCS [defined as any OCS
treatment for >10 days], and antibiotics). Patients were also asked
about pharmacy purchases of OTC SABA without a prescription
at the pharmacy in the 12 months prior. Other variables included
medication reimbursement status (not reimbursed, partially
reimbursed, or fully reimbursed), educational level (primary or
secondary school, high school, or university and/or post-graduate),
body mass index (BMI), number of comorbid conditions, and
smoking status.

Outcomes

Asthma symptom control was evaluated using the GINA
2017 assessment for asthma control [16] and categorized as well
controlled, partly controlled, or uncontrolled. Severe exacerbations
in the 12 months before the study visit were based on the American
Thoracic Society/European Respiratory Society recommendations
[17] and defined as a worsening of asthma symptoms requiring
hospitalization, an emergency room visit, or the need for
intravenous corticosteroids or OCS for ≥3 days or a single dose of
an intramuscular corticosteroid.

Statistical Analysis

Descriptive analyses were used to characterize patients
according to baseline demographics and clinical characteristics.
Continuous variables were summarized by the number of non-

missing values, mean, standard deviation (SD), median, and range,
whereas categorical variables were summarized by frequency
counts and percentages.

Results

Patient Disposition
Of the 150 patients enrolled, one patient was excluded due to
an asthma duration of <12 months; therefore, 149 patients were
included in the analysis (Supplementary Figure 1). Although the
intention was to recruit patients treated in both primary- and
specialist-care settings, all patients were recruited by specialists,
with most being treated by pulmonologists (94.6%; n=141).
However, two patients were erroneously allocated to “primary
care.” Therefore, data on overall disease characteristics and
treatment patterns are reported for 149 patients, whereas data on
asthma severity (“mild” vs. “moderate-to-severe”) are reported for
147 patients.

Patient Characteristics

Overall, the mean (SD) age of patients was 49.1 (16.3) years,
with most patients (55%; n=82) aged 18–54 years (Table 1).
Patients with mild asthma were younger than those with moderateto- severe asthma (mean age, 41.6 years vs. 51.2 years). The majority
of patients were female (79.2%; n=118) and had never smoked
(79.2%; n=118). The mean (SD) BMI of patients was 28.2 (6.3) kg/
m2, with most (64.4%; n=96) being overweight or obese (BMI ≥25
kg/m2). The proportion of patients with BMI ≥25 kg/m2 was higher
among those with moderatetosevere asthma than among those
with mild asthma (71.1% [n=81] vs. 42.4% [n=14]). More than onequarter of patients (28.9%; n=43) had received secondary or high
school education, while 53% (n=79) had obtained a university and/
or post-graduate education. Overall, 55.7% of patients (n=83) had
full healthcare reimbursement, while 35.6% of patients (n=53) had
no healthcare reimbursement.

Table 1: Sociodemographics of the SABINA III Mexico cohort by investigator-classified asthma severity.

Specialists (n=147)
Parameter

All (N=149)*

Mean (SD)

49.1 (16.3)

Investigator classified mild
asthma (n=33)

Investigator classified moderateto-severe asthma (n=114)

Age (years)
Median (min–max)
12–17

18–54

49.0 (13.0–87.0)

Age group (years)

38.0 (13.0–83.0)

5 (3.4)

4 (12.1)

82 (55)

≥55

62 (41.6)

Female

118 (79.2)

Male

41.6 (18.8)

Sex

31 (20.8)
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51.2 (15.1)

52.0 (13.0–87.0)
1 (0.9)

21 (63.6)

60 (52.6)

26 (78.8)

90 (78.9)

8 (24.2)
7 (21.2)

53 (46.5)
24 (21.1)
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BMI (kg/m2)
Mean (SD)

28.2 (6.3)

26.5 (6.8)

28.7 (6.0)

Median (min–max)

26.4 (16.4–48.7)

24.3 (16.4–46.4)

27.3 (16.6–48.7)

<18.5

4 (2.7)

3 (9.1)

1 (0.9)

BMI group (kg/m2)

18.5–24.9

49 (32.9)

16 (48.5)

32 (28.1)

≥30

50 (33.6)

8 (24.2)

41 (36)

25–29.9

46 (30.9)

6 (18.2)

Education level

Not established

40 (35.1)

6 (4)

2 (6.1)

18 (12.1)

5 (15.2)

79 (53)

20 (60.6)

Not reimbursed

53 (35.6)

11 (33.3)

40 (35.1)

Fully reimbursed

83 (55.7)

18 (54.5)

65 (57)

Active smoker

5 (3.4)

1 (3)

4 (3.5)

Primary school

21 (14.1)

High school

25 (16.8)

Secondary school
University and/or post-graduate education
Partially reimbursed
Unknown

Former smoker
Never smoker

3 (2.6)

3 (9.1)

17 (14.9)

3 (9.1)

22 (19.3)

13 (11.4)
59 (51.8)

Healthcare insurance/medication funding
10 (6.7)

4 (12.1)

3 (2)

6 (5.3)

0 (0)

Smoking status

26 (17.4)

3 (2.6)

4 (12.1)

118 (79.2)

22 (19.3)

28 (84.8)

*Two patients were erroneously classified under primary care.

88 (77.2)

Data are presented as n (%) unless otherwise specified.
BMI: body mass index; max: maximum; min: minimum; SABA: short-acting β2-agonist; SABINA: SABA use IN Asthma; SD: standard
deviation

Disease Characteristics
Patients had a mean (SD) asthma duration of 13.9 (15.1) years

(Table 2). Overall, 22.8% of patients (n=34) had investigatorclassified mild asthma (GINA steps 1–2) and 77.2% (n=115)
had moderate-to-severe asthma (GINA steps 3–5); the majority
of patients were at GINA step 4 (51.0%; n=76). A comparable
proportion of patients reported having no comorbidities and ≥1
comorbidity (48.3% [n=72] and 51.7% [n=77], respectively).
However, a higher proportion of patients with moderate-to-severe
asthma reported having ≥1 comorbidity compared with those with
mild asthma (54.4% [n=62] vs. 39.4% [n=13]). Patients reported

a mean (SD) of 1.3 (1.7) severe exacerbations in the previous
12 months, with 63.1% (n=94) and 15.4% (n=23) of patients
experiencing ≥1 and ≥3 severe exacerbations, respectively. The
level of asthma control was assessed as well-controlled in 40.3% of
patients (n=60), partly controlled in 25.5% of patients (n=38), and
uncontrolled in 34.2% of patients (n=51). More patients with mild
asthma reported having well-controlled asthma compared with
those with moderate-to-severe asthma (54.5% [n=18] vs. 36.0%
[n=41]), whereas a higher proportion of patients with moderateto-severe asthma reported having uncontrolled asthma compared
with those with mild asthma (37.7% [n=43] vs. 24.2% [n=8]).

Table 2: Asthma characteristics of the SABINA III Mexico cohort according to investigator-classified asthma.
Specialists (n=147)
Asthma characteristics

All (N=149)*

Mean (SD)

13.9 (15.1)

Investigator-classified mild
asthma (n=33)

Investigator-classified moderateto-severe asthma (n=114)

Asthma duration (years)
Median (min–max)

7.0 (1.0–65.0)

14.4 (15.3)

7.0 (1.0–60.0)

Number of severe asthma exacerbations in the past 12 months
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1.3 (1.7)

1.0 (1.3)

55 (36.9)

14 (42.4)

23 (15.4)

3 (9.1)

Number of severe asthma exacerbations in the past 12 months by group

1

48 (32.2)

3

13 (8.7)

2
>3

10 (6.7)

GINA classification

1.4 (1.9)
41 (36)

12 (36.4)

34 (29.8)

3 (9.1)

10 (8.8)

1 (3)

20 (17.5)
9 (7.9)

Step 1

25 (16.8)

25 (75.8)

0 (0)

Step 3

26 (17.4)

0 (0)

26 (22.8)

Step 5

13 (8.7)

0 (0)

13 (11.4)

Well controlled

60 (40.3)

18 (54.5)

Uncontrolled

51 (34.2)

8 (24.2)

Step 2
Step 4

Partly controlled

9 (6)

8 (24.2)

76 (51)

0 (0)
Level of asthma control

38 (25.5)
Number of comorbidities

0 (0)

75 (65.8)
41 (36)

7 (21.2)

30 (26.3)
43 (37.7)

0

72 (48.3)

20 (60.6)

52 (45.6)

3–4

7 (4.7)

3 (9.1)

4 (3.5)

1–2
≥5

70 (47)

10 (30.3)

NA

NA

*Two patients were erroneously classified under primary care.

58 (50.9)
NA

Data are presented as n (%) unless otherwise specified.
GINA: Global Initiative for Asthma; max: maximum; min: minimum; NA: not applicable; SABA: short-acting β2-agonist; SABINA:
SABA use IN Asthma; SD: standard deviation.

Asthma Treatment in the 12 Months before the Study
Visit
Overall, 51.7% of patients (n=77) were prescribed ≥3 SABA
canisters, defined as over-prescription, and 41.6% of patients
(n=62) were prescribed ≥10 SABA canisters in the preceding 12
months (Figure 1). Approximately one-third of all patients (32.2%;
n=48) were prescribed 0 SABA canisters.

A comparable proportion of patients with mild asthma and
moderate-to-severe asthma were prescribed ≥3 SABA canisters
in the previous 12 months (52.9% [n=18] and 51.3% [n=59],
respectively). However, a higher proportion of patients with
moderate-to-severe asthma were prescribed ≥10 SABA canisters
12 months prior (44.3% [n=51] vs. 32.4% [n=11]).
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All

Mild asthma

Moderate-to-severe asthma

0*

32.2

11.8

38.3

3–5

7.4

11.8

6.1

1–2

6–9

10–12
≥ 13

16.1
2.7

40.3
1.3

35.3

10.4

8.8

0.9

32.4

42.6

0

1.7

Figure 1: Proportion of patients receiving SABA prescriptions in the 12 months before the study visit according to investigator
classified asthma severity in the SABINA III Mexico cohort (N=149).
*Patients without SABA prescriptions did not report what reliever they were using.
SABA: short-acting β2-agonist; SABINA: SABA use IN Asthma

Prescriptions and Purchase of SABA
SABA Monotherapy: Overall, 8.7% of patients (n=13), all of
whom were categorized with mild asthma, were prescribed SABA
monotherapy in the previous 12 months, with a mean (SD) of 7.0
(4.7) canisters (Table 3A). Of these patients, 69.2% (n=9) were
prescribed ≥3 SABA canisters in the 12 months prior. Moreover,
46.2% (n=6) were prescribed ≥10 SABA canisters in the previous
12 months.
Saba in Addition to Maintenance Therapy: Overall, 59.1%
of patients (n=88) were prescribed SABA in addition to any

maintenance therapy, with a mean (SD) of 8.7 (4.8) canisters in
the previous 12 months (Table 3B). Among these patients, 77.3%
(n=68) and 63.6% (n=56) were prescribed ≥3 and ≥10 SABA
canisters, respectively, in the preceding 12 months. Compared with
patients with mild asthma, a higher proportion of patients with
moderate-to-severe asthma were prescribed ≥3 (82.9% [n=58]
vs. 50.0% [n=8]) and ≥10 (72.9% [n=51] vs. 25.0% [n=4]) SABA
canisters.
OTC SABA Purchase: Approximately one-fifth of all patients
(20.8%; n=31) purchased SABA OTC, of whom 71% (n=22)
purchased 1-2 canisters and 29.0% (n=9) purchased ≥3 canisters
(Table 3C).

Table 3: Patients in the SABINA III Mexico cohort who (A) received prescriptions for SABA monotherapy, (B) received prescriptions
for SABA in addition to maintenance therapy, and (C) purchased SABA without a prescription in the 12 months before the study
visit.
Specialists (n=147)
All (N=149)*

Investigator-classified mild
asthma (n=33)

Investigator-classified moderateto-severe asthma (n=114)

(A) Prescriptions for SABA monotherapy
Patients who were prescribed SABA monotherapy
Yes
No

13 (8.7)

136 (91.3)
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Number of canisters or inhalers per patient prescribed 12 months before the study visit
Number of patients

13

Mean (SD)

7.0 (4.7)

13

NA
NA

7.0 (4.7)

NA

Median (min–max)

6.0 (2.0–12.0)

6.0 (2.0–12.0)

1–2

4 (30.8)

4 (30.8)

NA

1 (7.7)

NA

Number of canisters or inhalers (as categories) per patient prescribed 12 months before the study visit

3–5

2 (15.4)

6–9

2 (15.4)

1 (7.7)

10–12

6 (46.2)

≥13

NA

6 (46.2)

NA

NA

NA

NA

(B) Prescription for SABA in addition to maintenance therapy
Patients who were prescribed SABA in addition to maintenance therapy

Yes

88 (59.1)

No

16 (48.5)

61 (40.9)

17 (51.5)

Number of canisters or inhalers per patient prescribed 12 months before the study visit

Number of patients
Mean (SD)

88

8.7 (4.8)

16

4.9 (4.5)

70 (61.4)
44 (38.6)
70

9.6 (4.5)

Median (min–max)

12.0 (1.0–18.0)

2.5 (1.0–12.0)

12.0 (1.0–18.0)

1–2

20 (22.7)

8 (50)

12 (17.1)

Number of canisters or inhalers (as categories) per patient prescribed 12 months before the study visit

3–5
6–9

2 (12.5)

54 (61.4)

4 (25)

3 (3.4)

10–12
≥13

9 (10.2)

(C) SABA purchase without
prescriptions

2 (12.5)

2 (2.3)

0 (0)

6 (8.6)
1 (1.4)

49 (70)
2 (2.9)

Patients who purchased SABA OTC without a prescription 12 months before the study visit

Yes
No

Unknown

31 (20.8)

116 (77.9)

8 (24.2)

23 (20.2)

0 (0)

2 (1.8)

25 (75.8)

2 (1.3)

89 (78.1)

Number of canisters or inhalers (as categories) per patient obtained without a prescription 12 months before the study visit
1–2

22 (71)

5 (62.5)

17 (73.9)

1 (3.2)

0 (0)

1 (4.3)

3–5

6 (19.4)

10–12

2 (6.5)

1 (12.5)

NA

NA

6–9

≥13

NA**

2 (25)

NA

NA

*Two patients were erroneously classified under primary care.

4 (17.4)
1 (4.3)
NA
NA

**“NA” could be selected in the eCRF when patients purchased non-canister forms of SABA (e.g., oral or nebulized SABA) without
a prescription.
Data are presented as n (%) unless otherwise specified.
eCRF: electronic case report form; max: maximum; min: minimum; NA: not applicable; OTC: over-the-counter; SABA: short-acting
β2-agonist; SABINA: SABA use IN Asthma; SD: standard deviation.

Prescriptions for other Asthma Treatments
Overall, 17.4% of all patients (n=26) were prescribed
maintenance therapy in the form of ICS, with a mean (SD) of 9.6
(4.1) canisters in the previous 12 months (Table 4A). Two-thirds of

these patients (66.7%; n=16) were prescribed medium-dose ICS.
Most patients (77.9%; n=116) were prescribed an ICS/LABA fixeddose combination as maintenance therapy, with 63.8% (n=74)
prescribed medium-dose ICS (Table 4B). The majority of patients
with moderate-to-severe asthma (99.1%; n=113) were prescribed
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ICS/LABA fixed-dose combination. Overall, in the preceding 12
months, 39.6% of patients (n=59) were prescribed an OCS burst
(Table 4C). Compared with patients with mild asthma, a higher
proportion of patients with moderate-to-severe asthma were

prescribed an OCS burst (44.7% [n=51] vs. 21.2% [n=7]). A small
percentage of patients (4.7%; n=7), all of whom had moderate-tosevere asthma, were prescribed antibiotics (Table 4D).

Table 4: Patients in the SABINA III Mexico cohort who received prescriptions for (A) ICS, (B) ICS/LABA (fixed-dose combination),
(C) OCS burst/short course, and (D) antibiotics in the 12 months before the study visit.
Specialists (n=147)
All (N=149)*

Investigator-classified mild
asthma (n=33)

Investigator-classified moderateto-severe asthma (n=114)

(A) Patients who were prescribed ICS
Yes

26 (17.4)

7 (21.2)

No

123 (82.6)

26 (78.8)

Low dose

7 (29.2)

3 (50)

1 (4.2)

0 (0)

Medium dose
High dose

Missing values
Total

Number of patients
Mean (SD)

Median (min–max)
Missing values
Yes
No

Low dose

Medium dose
High dose
Yes
No

Yes

Total prescribed daily ICS dose

16 (66.7)

3 (50)

2

1

24

9.6 (4.1)

12.0 (1.0–12.0)
1

4 (23.5)

12 (70.6)
1 (5.9)
0

17

7

17

9.0 (3.9)

12.0 (3.0–12.0)
0

(B) Patients who were prescribed ICS/LABA (fixed-dose combination)
116 (77.9)

97 (85.1)

6

Number of canisters or inhalers per patient prescribed 12 months before the study visit
25

17 (14.9)

3 (9.1)

9.6 (4.4)

12.0 (1.0–12.0)
0

113 (99.1)

33 (22.1)

30 (90.9)

35 (30.2)

1 (33.3)

34 (30.1)

7 (6)

0 (0)

7 (6.2)

Total prescribed daily ICS dose

74 (63.8)

2 (66.7)

(C) Patients who were prescribed OCS burst/short course
59 (39.6)

7 (21.2)

90 (60.4)

26 (78.8)

(D) Patients who were prescribed antibiotics for asthma
7 (4.7)

0 (0)

1 (0.9)

72 (63.7)
51 (44.7)
63 (55.3)
7 (6.1)

No

141 (95.3)

32 (100)

107 (93.9)

Total

148

32

114

Missing values

1

1

*Two patients were erroneously classified under primary care.

0

Data are presented as n (%) unless otherwise specified.
ICS: inhaled corticosteroid; LABA: long-acting β2-agonist; max: maximum; min: minimum; OCS: oral corticosteroid; SABA: shortacting β2-agonist; SABINA: SABA use IN Asthma; SD: standard deviation.

Discussion
The findings from the Mexican cohort of the SABINA III
study highlight that asthma continues to impose a considerable
healthcare and socioeconomic burden on this patient population.

Although most patients were prescribed maintenance therapy
(ICS and ICS/LABA fixed-dose combinations), more than half of all
patients (51.7%) received ≥3 SABA canister prescriptions in the
previous 12 months.
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In general, the overall demographic and lifestyle characteristics
of the SABINA Mexico population were comparable with that of
the SABINA III [15] population, although 79.2% of patients in the
Mexican cohort were female, which was higher than that observed
in the SABINA III [15] population. Notably, approximately twothirds of patients in the Mexican cohort (64.4%) were classified as
overweight or obese (BMI ≥25 kg/m2); this finding is not entirely
unexpected as the rates of obesity in Mexico have increased
dramatically over the past 30 years, with Mexico now ranking
second in the world for the overall prevalence of obesity, second
only to the United States [3]. Even though all study sites were
intended to be representative of healthcare practices across Mexico,
their selection was likely restricted due to inherent challenges
commonly encountered in conducting clinical trials at a primary
care level [18]. Therefore, all patients were treated by specialists,
with the majority having moderate-to-severe asthma (77.2%).
Consequently, this cohort of patients from Mexico likely represents
a “better case scenario,” given that all patients received specialist
care.

Over-prescription of SABA medication was common in the
Mexican cohort, with 69.2% and 77.3% of patients prescribed ≥3
SABA canisters as monotherapy or in addition to maintenance
therapy, respectively, in the preceding 12 months. Therefore, a
higher proportion of patients from Mexico were prescribed ≥3
SABA canisters as monotherapy and in addition to maintenance
therapy compared with the overall SABINA III population, where
this was reported in 53.6% and 61.7% of patients, respectively
[15]. Moreover, SABA over-prescription might have been higher if
primary care physicians, who may be less familiar with treatment
recommendations, had participated in this study. Although findings
from this study are based on a small number of patients, they are
consistent with those of previous studies from Latin America,
including Mexico, that have reported an over-reliance on SABAs
among patients with asthma [10,11], reinforcing the urgent need
for routine monitoring of SABA prescription patterns to promptly
identify patients at increased risk of exacerbations [19]. The
SABA prescription patterns observed in this patient cohort from
Mexico may also be attributed to prescribing habits, such as
automatic prescription refills, which may have resulted in a high
and unnecessary number of dispensed canisters. This clearly
demonstrates the need to reduce inappropriate prescribing of
SABA; in this regard, it has been suggested that the use of electronic
alerts integrated within electronic health records and delivered as
part of a multicomponent intervention may prove to be a useful tool
to reduce SABA over-prescription [20].
Unregulated access to SABAs was also common, with more
than one-fifth of patients (20.8%) purchasing SABA OTC; this was
comparable with the SABINA III study (18.0%). Among patients
who purchased SABA OTC, 29.0% purchased ≥3 SABA canisters
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in the previous 12 months. These findings, although based on
small patient numbers, are concerning because many patients
who purchased SABA OTC likely did so in addition to their SABA
prescriptions. However, these data provide valuable insights into
patients’ beliefs and attitudes toward asthma management and
are in alignment with previous research from Latin America,
including Mexico, which reported that approximately half of the
patients with asthma use quick-relief medication daily, believing
that it is acceptable to do so [11]. As SABA purchases have
been associated with infrequent physician consultations and
undertreatment of asthma [21], these findings emphasize the
urgent need for policymakers to regulate the availability of SABAs
without prescription, while ensuring improved access to affordable
medications to improve overall asthma management.
In general, most patients (77.9%) were prescribed maintenance
medication in the form of a fixed-dose combination of ICS/LABA,
which was in alignment with the fact that 77.2% of patients had
moderate-to-severe asthma (GINA steps 3–5). However, patients

were prescribed a mean of 9.6 ICS canisters in the preceding 12
months. This quantity suggests underuse, as one canister per
month is considered good clinical practice, although in some cases,
a single ICS inhaler provides a 2-month supply. The observation
that prescriptions for maintenance medication did not conform
to internationally recommended guidelines may also potentially
indicate the risk of polypharmacy among patients in Mexico.
Indeed, polypharmacy, or the use of multiple medications to treat
patients with multimorbidities, or one or more medicinal agents
to treat a single condition, is a common practice in Mexico and an
area of concern as it is associated with chronic disease, suboptimal
treatment outcomes, and increased adverse events due to drugdrug interactions [22,23].
Despite all patients being treated by specialists, the level of
asthma control in SABINA Mexico was poor, with 59.7% of patients
having partly controlled/uncontrolled asthma, which translated to a
high disease burden, with 63.1% of patients experiencing ≥1 severe
exacerbation in the preceding 12 months. In line with other studies
[11,24], our findings may be attributed to SABA over-reliance and
ICS underuse, particularly as previous research has demonstrated
that patients from Latin American countries, including Mexico,
have concerns about ICS use, do not have a clear understanding of
adequate asthma control or how to measure control, and have low
expectations on the benefits of successful asthma management, all
of which translate to low treatment adherence [11].
The high disease burden observed in this Mexican cohort may
also be explained by a lack of healthcare insurance and access to
essential medications. Indeed, inadequate healthcare insurance
coverage in patients with asthma has been associated with increased
emergency room visits [25] and poor quality of care, including
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a lower likelihood of receiving ICS [26]. In line with estimates
that more than half of the Mexican population is not covered
by healthcare insurance [27], only 62.4% of patients from this
Mexican cohort received partial or full healthcare reimbursement,
while 35.6% received no healthcare reimbursement. Given that
poor asthma control remains a major clinical challenge in Mexico,
asthma advocacy programs can impact asthma care positively by
improving access to treatment, raising awareness of disease and
its effective management, and ensuring integration of the patient
perspective into policy decisions [1].

In 2017, asthma experts from Mexico presented at the Senators’
Chamber of the Mexican Republic and underscored the importance
of asthma as a public health concern, which necessitates a wider
basic catalog of asthma medications and well-trained physicians
[1]. The findings from this Mexican cohort further emphasize this
point and highlight the need for political commitment supported
by appropriate policies to improve overall disease management by
establishing educational programs targeted at both patients and
HCPs; providing additional education for specialists; regulating
SABA OTC purchase while ensuring access to quality care and
affordable medications, including adequate provision for ICScontaining medications; and prioritizing the implementation of
current evidence-based recommendations. Following the historic
2019 updates in the GINA report on asthma management and
prevention [12], a panel of experts in Mexico have now recommended
that all patients with asthma receive anti-inflammatory treatment
[28]. An effective strategy proposed by these experts was the
use of low-dose ICS with a fast-acting β2-agonist as the preferred
reliever for patients with intermittent symptoms and for those
with persistent symptoms as a daily controller treatment and asneeded reliever medication [28]. This anti-inflammatory reliever
approach represents a viable asthma management strategy, as ICS
and fast-acting β2-agonists are available across most low-income
settings [29]. However, as the current Mexican asthma guidelines
[30] have not adopted these updated treatment recommendations,
immediate action should be taken to ensure alignment with GINA.

Limitations

This study has several limitations. Prescription data were
considered a surrogate for medication usage and do not reflect
actual SABA administration or provide information on medication
adherence, potentially contributing to an under-estimation or
over-estimation of SABA use. As this analysis was limited to 149
patients, all of whom were recruited by specialists, the study
population is not representative of the overall national asthma
population. Therefore, additional studies are required to gain
a more comprehensive understanding of treatment patterns in
both primary and specialist care. Moreover, the greater number of
patients with moderate-to-severe asthma recruited into the study
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may influence the generalizability of the results.

Nevertheless, to the best of our knowledge, this is the first study
specifically designed to examine the extent of SABA prescriptions and
asthma treatment practices in Mexico, which may have important
public health and policy implications. Moreover, centralized eCRFs
can be a reliable source of real-world data, allowing policymakers
and clinicians to consider the necessary targeted changes in clinical
practice to improve outcomes for patients with asthma in Mexico.

Conclusion

Results from the Mexican cohort of SABINA III reveal
concerning SABA prescription practices; despite specialist care,
approximately one in every two patients were over-prescribed
SABAs (≥3 canisters) and approximately four in every 10 patients
were prescribed ≥10 canisters in the preceding 12 months. In
addition, unregulated access to SABA was common, with 20.8% of
patients purchasing SABAs OTC, of whom 29.0% purchased ≥3 SABA
canisters in the previous 12 months. Taken together, these findings
highlight that SABA over-prescription is a major public health
concern in Mexico, requiring HCPs and policymakers to prioritize
the alignment of clinical practices with the latest evidence-based
recommendations to improve long-term treatment outcomes for
patients with asthma.

Acknowledgments

AstraZeneca funded all the SABINA studies and was involved
in designing the study, developing the study protocol, conducting
the study, and performing the analyses. AstraZeneca was given the
opportunity to review the manuscript before submission. Medical
writing and editorial support were provided by Cactus Life Sciences
(part of Cactus Communications, Mumbai, India) in accordance
with Good Publication Practice (GPP3) guidelines (http://www.
ismpp.org/gpp3) and fully funded by AstraZeneca.

Data Availability Statement

The 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.

Author Disclosure:

Jose Carlos Herrera-Garcia has participated in clinical studies
funded by AstraZeneca, Novartis, GSK, and Boehringer Ingelheim.
He has also served as a speaker at international congresses and
as Principal Editor at the Intech Open Library. Rocio Martina
Barriga-Acevedo has participated in clinical trials for AstraZeneca,
GlaxoSmithKline, Novartis, and Chiesi. Sandra Berenice SaavedraSanchez has participated as an investigator, co-investigator,
and study coordinator in various studies with AstraZeneca,
Pfizer, Novartis, Sanofi, and Bristol Myers Squibb. Guillermo

Copyright@ Jose Carlos Herrera-Garcia | Biomed J Sci & Tech Res | BJSTR. MS.ID.007167.

36245

Volume 45- Issue 2

Melendez-Mier has participated in clinical trials for AstraZeneca,
GlaxoSmithKline, Eli Lilly, Pfizer, MSD, and Takeda. He has also
served as a journal reviewer. Luis Fernando Tejado-Gallegos is an

DOI: 10.26717/BJSTR.2022.45.007167

employee of AstraZeneca. Maarten J.H.I. Beekman was an employee
of AstraZeneca at the time this study was conducted.

*Two patients were erroneously classified under primary care.
SABA: short-acting β2-agonist; SABINA: SABA use IN Asthma.
Supplementary Figure 1: Patient disposition in the SABINA III Mexico cohort (N=149) by investigator-classified asthma
severity.

References
1. Global Asthma Network (GAN). The Global Asthma Report (2018)
[Accessed March 5, 2021]. http://www.globalasthmareport.org.
2. Reddel HK, Ampon RD, Sawyer SM, Peters MJ (2017) 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 7(9): e016688.

3. World Health Organization. Health systems in transition. Mexico health
systems review (2020) [Accessed March 5, 2021]. https://apps.who.int/
iris/bitstream/handle/10665/334334/HiT-22-2-2020-eng.pdf.
4. García-Sancho C, Fernández-Plata R, Martínez-Briseño D, Franco-Marina
F, Pérez-Padilla JR (2012). Adult asthma in Mexico City: a populationbased study. Salud Publica Mex 54(4): 425-432.

5. Del-Rio-Navarro BE, Navarrete-Rodríguez EM, Berber A, Reyes-Noriega
N, Álvarez LGM, Grupo GAN México, Grupo ISAAC México 2020). The
burden of asthma in an inner-city area: a historical review 10 years after
ISAAC. World Allergy Organ J 13(1): 100092.
6. Escamilla-Nuñez MC, Barraza-Villarreal A, Hernandez-Cadena L,
Moreno-Macias H, Ramirez-Aguilar M, Sienra-Monge JJ, et al. (2008)
Traffic-related air pollution and respiratory symptoms among asthmatic
children, resident in Mexico City: the EVA cohort study. Respir Res 9: 74.
7. Carrillo G, Mendez-Domínguez N, Datta-Banik R, Figueroa-Lopez
F, Estrella-Chan B, Alvarez-Baeza A, et al. (2020) Asthma mortality
and hospitalizations in Mexico from 2010 to 2018: retrospective
epidemiologic profile. Int J Environ Res Public Health 17(14): 5071.
8. Gutiérrez-Delgado RI, Barraza-Villarreal A, Escamilla-Núñez MC, SolanoGonzález M, Moreno-Macías H, Romieu I (2009) Food consumption and

asthma in school children in Cuernavaca, Morelos, Mexico. Salud Publica
Mex 51(3): 202-211.

9. García-Almaraza R, Reyes-Noriega N, Del-Río-Navarro BE, Berber A,
Navarrete-Rodríguez EM, Ellwood P, et al. (2021) Prevalence and risk
factors associated with allergic rhinitis in Mexican school children:
Global Asthma Network Phase I. World Allergy Organ J 14: 100492.

10. Alith MB, Gazzotti MR, Nascimento OA, Jardim JR (2020) Impact of
asthma control on different age groups in five Latin American countries.
World Allergy Organ J 13(4): 100113.
11. Maspero JF, Jardim JR, Aranda A, Tassinari P, Gonzalez-Diaz SN, Sansores
RH, et al. (2013) Insights, attitudes, and perceptions about asthma and
its treatment: findings from a multinational survey of patients from
Latin America. World Allergy Organ J 6(1): 19.
12. Global Initiative for Asthma. Global strategy for asthma management
and prevention. 2021 [Accessed March 5, 2021]. http://ginasthma.org/.

13. Bahadori K, Doyle-Waters MM, Marra C, Lynd L, Alasaly K, Swiston J et
al. (2009) Economic burden of asthma: a systematic review. BMC Pulm
Med 9: 24.

14. Cabrera CS, Nan C, Lindarck N, Beekman MJHI, Arnetorp S, van der Valk R
(2020) SABINA: global programme to evaluate prescriptions and clinical
outcomes related to short-acting β2-agonist use in asthma. Eur Respir J
55(2): 1901858.

15. Bateman ED, Price D, Wang HC, Khattab A, Schonffeldt P, Catanzariti A, et
al. (2022) Short-acting β2-agonist prescriptions are associated with poor
clinical outcomes of asthma: the multi-country, cross-sectional SABINA
III study. Eur Respir J 59: 2101402. DOI:10.1183/13993003.014022021.

Copyright@ Jose Carlos Herrera-Garcia | Biomed J Sci & Tech Res | BJSTR. MS.ID.007167.

36246

Volume 45- Issue 2

DOI: 10.26717/BJSTR.2022.45.007167

16. Global Initiative for Asthma. Global strategy for asthma management
and prevention. 2017 [Accessed March 5, 2021]. http://ginasthma.org/.

23. Poblano-Verástegui O, Bautista-Morales AC, Acosta-Ruíz O, GómezCortez PM, Saturno-Hernández PJ (2020) Polypharmacy in Mexico: a
challengefor prescription quality. Salud Publica Mex 62(6): 859-867.

18. Ross S, Grant A, Counsell C, Gillespie W, Russell I, Prescott R. (1999)
Barriers to participation in randomised controlled trials: a systematic
review. J Clin Epidemiol 52(12): 1143-1156.

25. Davidson AE, Klein DE, Settipane GA, Alario AJ (1994) Access to care
among children visiting the emergency room with acute exacerbations
of asthma. Ann Allergy 72(5): 469-473.

17. Reddel HK, Taylor DR, Bateman ED, Boulet LP, Boushey HA, Busse WB, et
al. (2009) 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 180(1): 59-99.

19. Silver HS, Blanchette CM, Kamble S, Petersen H, Letter M, Meddis D, et al.
(2010) Quarterly assessment of short-acting beta2-adrenergic agonist
use as a predictor of subsequent health care use for asthmatic patients
in the United States. J Asthma 47(6): 660-666.

20. McKibben S, De Simoni A, Bush A, Thomas M, Griffiths C (2018) The use
of electronic alerts in primary care computer systems to identify the
excessive prescription of short-acting beta2-agonists for people with
asthma: a systematic review. NPJ Prim Care Respir Med 28(1): 14.

21. Gibson P, Henry D, Francis L, Dupen F, Higginbotham N, Henry R, et al.
(1993) Association between availability of non-prescription beta 2
agonist inhalers and undertreatment of asthma. BMJ 306(6891): 15141518.
22. Doubova Dubova SV, Reyes-Morales H, del Pilar Torres-Arreola L, SuárezOrtega M (2007) Potential drug-drug and drug-disease interactions in
prescriptions for ambulatory patients over 50 years of age in family
medicine clinics in Mexico City. BMC Health Serv Res 7: 147.

24. Rodrigo GJ, Plaza V, Bellido-Casado J, Neffen H, Bazús MT, Levy G, et al.
(2009) The study of severe asthma in Latin America and Spain (19942004): characteristics of patients hospitalized with acute severe asthma.
J Bras Pneumol 35(7): 635-664.

26. Ferris TG, Blumenthal D, Woodruff PG, Clark S, Camargo Jr. CA (2002)
Insurance and quality of care for adults with acute asthma. J Gen Intern
Med 17(12): 905-913.
27. Puentes-Rosas E, Sesma S, Gómez-Dantés O (2005) Medical insurance
coverage in Mexico. Salud Publica Mex 47(Suppl1): S22-S26.

28. Cuevas-Schacht F, Gómez-Vera J, López-Estrada EC, MagdalenoMaldonado G, Maldonado-Hernández JM, Moncayo-Coello CV, et al.
(2020) Recomendaciones de los expertos para la Concientización del
asma en México. Recommendations from experts for asthma awareness
in Mexico. Neumol Cir Torax 79(2): 116-120.

29. Shaw DE, Heaney LG, Thomas M, Beasley R, Gibson PG, Pavord ID (2021)
Balancing the needs of the many and the few: where next for adult
asthma guidelines? Lancet Respir Med 9(7): 786-794.
30. Larenas-Linnemann D, Salas-Hernández J, Vázquez-García JC, OrtizAldana I, Fernández-Vega M, Río-Navarro BED, et al. (2017) Mexican
Asthma Guidelines: GUIMA 2017. Rev Alerg Mex 64(Suppl1): s11-s128.

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2022.45.007167

Assets of Publishing with us

Jose Carlos Herrera-Garcia. Biomed J Sci & Tech Res

• Global archiving of articles

Submission Link: https://biomedres.us/submit-manuscript.php

• Authors Retain Copyrights

This work is licensed under Creative
Commons Attribution 4.0 License

• Immediate, unrestricted online access
• Rigorous Peer Review Process
• Unique DOI for all articles

https://biomedres.us/

Copyright@ Jose Carlos Herrera-Garcia | Biomed J Sci & Tech Res | BJSTR. MS.ID.007167.

36247

