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Summary:

Findings from SABINA 111, which included 8351 patients from 24 countries, indicate that
across treatment steps and clinical care settings, high SABA prescriptions were associated

with higher rates of severe exacerbations and poorer asthma control.



Abstract

Background: To gain a global perspective on short-acting p2-agonist (SABA) prescriptions
and associated asthma-related clinical outcomes in patients with asthma, we assessed primary

health data across 24 countries in 5 continents.

Methods: SABINA 111 was a cross-sectional study that employed electronic case report
forms at a study visit (in primary or specialist care) to record prescribed medication(s), over-
the-counter (OTC) SABA purchase, and clinical outcomes in asthma patients (>12 years old)
during the past 12 months. In patients with >1 SABA prescription, associations of SABA
with asthma symptom control and severe exacerbations were analysed using multivariable

regression models.

Results: Of 8351 patients recruited (n=6872, specialists; n=1440, primary care), 76.5% had
moderate-to-severe asthma and 45.4% experienced >1 severe exacerbation in the past 12
months. Thirty-eight percent of patients were prescribed >3 SABA canisters; 18.0%
purchased OTC SABA, of whom 76.8% also received SABA prescriptions. Prescriptions of
3-5, 6-9, 10-12 and >13 SABA (vs 1-2 ) were associated with increasingly lower odds of
controlled or partly controlled asthma (odds ratio [95% CI]: 0.64 [0.53-0.78], 0.49 [0.39-
0.61], 0.42 [0.34-0.51] and 0.33 [0.25-0.45], respectively; n=4597) and higher severe
exacerbation rates (incidence rate ratio [95% CI]: 1.40 [1.24-1.58]; 1.52 [1.33-1.74]; 1.78

[1.57-2.02]; 1.92 [1.61-2.29], respectively; n=4612).

Conclusions: This study indicates an association between high SABA prescriptions and poor
clinical outcomes across a broad range of countries, healthcare settings and asthma severities,
providing support for initiatives to improve asthma morbidity by reducing SABA over-

reliance.



Trial registration: ClinicalTrials.gov: NCT03857178



Introduction

Asthma is a common disease worldwide and the most common chronic disease of childhood
[1]. In the face of a rising prevalence in a majority of the countries globally [2], the
substantial decreases in asthma-related hospitalisations and reduction in asthma deaths by
more than one-half, even in countries with relatively poor resources for asthma care [2, 3],
are considered to be due largely to the introduction of inhaled corticosteroids (ICS) and other
effective controller therapies. However, this decrease in asthma morbidity has stalled in many
countries, including in those with provision and access to the most effective controller
therapies [3], suggesting the need for additional measures to avoid morbidity and preventable
deaths from asthma. A case-based enquiry into factors associated with asthma deaths in the
UK identified several potentially modifiable issues, chief among which were the underuse of
ICS and an excessive use of short-acting B2-agonists (SABAS) [4]. Of concern is that almost
one-half of asthma deaths in the UK were among patients considered by their physicians to
have asthma of mild-to-moderate severity [4]. Studies performed with inhaler dose counters
confirm that much of the SABA overuse occurs during asthma worsening as patients seek
relief [5]; occasionally, this may delay initiation of more effective treatment to prevent the
attack or delay presentation for medical care [6]. It is salient to recognise that two-thirds of
asthma deaths occur outside of medical facilities [4].

Research on alternative approaches to symptom-based titration of as-needed SABA has
established the value of replacing a SABA with a combination of a low-dose ICS with a
rapid-onset long-acting B2-agonist (LABA) [7] or a SABA as reliever [8, 9]. Single inhaler
for maintenance and reliever therapy [7, 10, 11] has been endorsed as the preferred treatment
for moderate-to-severe asthma in local guidelines [12, 13] and in the Global Initiative for
Asthma (GINA) report [14]. More recently, on the basis of evidence of efficacy and safety

observed in randomised controlled trials [15, 16] and in real-life studies [17, 18], GINA now



recommends ICS/formoterol combination inhalers taken only as-needed as sole therapy for
patients with mild asthma [14, 19]. If applied widely, this approach has the potential to
reduce SABA overuse and ensure that more patients receive doses of anti-inflammatory
treatment when symptoms develop, targeting the underlying airway inflammation [20].
However, inclusion of these recommendations into national guidelines and formularies can be
challenging as they represent a major shift in treatment approach, and there are important
considerations of cost and benefit in every country based on local factors. Information on the
current status of SABA use and the potential burden associated is not readily available for
many countries outside of Europe. A more current and detailed knowledge of local SABA
use and its association with continuing asthma morbidity may assist policymakers and
clinicians in assessing the potential benefits of switching to ICS-containing relievers as the
standard of care for asthma in these countries [14].

SABA use IN Asthma (SABINA) 111 forms part of the SABINA group of observational
studies [21-25] that seek to assess SABA prescriptions for asthma around the world. In
SABINA Il1, we investigated prescriptions and over-the-counter (OTC) purchases of SABA,
other asthma medication prescriptions and associated clinical outcomes among patients with
asthma attending primary and specialist care in 24 countries, including several with limited
healthcare resources. We employed a standardised methodology that circumvented the need

for electronic records and databases.

Methods

Study design

SABINA Il was a multi-country, observational, cross-sectional study conducted in

24 countries (figure 1). Retrospective data were obtained from existing medical records, and

patient data, including an assessment of current asthma symptom control, were collected



during a study visit and entered real-time on an electronic case report form. Physicians
entered data on exacerbation history, comorbidities, and information of medication
prescriptions for asthma in the eCRF based on patient medical records. Additionally,
physicians were required to enquire and record, at the study visit, whether patients had
experienced exacerbations that were not recorded in the medical record. SABA OTC
purchase data based on patient recall was obtained directly from the patient at the study visit
and entered in the eCRF by the investigator. All site investigators were trained in using the
eCRF system. The data collected were checked by monitors and data management teams,
who ensured that queries raised (either by the eCRF system or by the monitors) were
resolved. The final database was locked and signed off before statistical analyses on the final
data was performed. Recruitment occurred from March 2019 to January 2020. We report
multi-country—aggregated data; regional and country-specific data will be published

separately.

Study population

Purposive sampling of primary and specialist care potential study sites was performed by a
national coordinator in each country with the intention of obtaining a sample representative
of how patients with asthma were being treated in their country (supplementary table E1). At
each site, patients (aged >12 years) with a diagnosis of asthma in their medical records, >3
prior consultations with their healthcare provider and having medical records containing data
for >12 months before the study visit were enrolled. Patients with a diagnosis of other chronic
respiratory diseases (such as chronic obstructive pulmonary disease) or with an acute

respiratory condition were excluded.

Ethics approval



The study was conducted in compliance with the study protocol, the Declaration of Helsinki
and local ethics committee approvals, and informed consent was obtained from all patients or

their legal guardians.

Statistical analysis

SABA prescriptions in the 12 months before the study visit were categorised as none, 1-2, 3—
5, 6-9, 10-12 and >13 canisters, and >3 SABA canister prescriptions were considered as
overuse [18,22].

The level of asthma symptom control was evaluated using the GINA assessment for asthma
symptom control [26]. At least partly controlled asthma (partly controlled plus
well-controlled asthma) was used as the outcome of clinical relevance. Severe exacerbations
in the 12 months before the study visit were defined based on the American Thoracic
Society/European Respiratory Society recommendations [27]. For secondary analyses,
logistic regression and negative binomial models were used to analyse the associations of
SABA prescriptions with at least partly controlled asthma (reference: uncontrolled asthma)
and rate of severe exacerbations, respectively. Patients with missing data on covariates and
those for whom there was no record of SABA prescriptions during the past year were
excluded from secondary analyses. The latter prevented confounding of the results due to use
of other relievers (such as low-dose ICS/formoterol or oral or nebulised SABA) in these
patients with zero SABA prescriptions. All regression models used complete-case analyses
and were adjusted for pre-specified covariates and potential confounders (based on the
literature and modelling data from SABINA | [22]). Covariates included age (continuous),
sex, body mass index (continuous), education (primary/secondary school, high school or
university and/or post-university), healthcare insurance (not reimbursed, partially reimbursed
or fully reimbursed), practice type (primary or specialist care), investigator-classified asthma

severity (guided by GINA 2017 treatment steps [26]: steps 1-2, mild asthma; steps 3-5,
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moderate-to-severe asthma), asthma duration (continuous), number of comorbidities (0, 1-2,
3—4 or >5) and smoking status (active, former or never smoker).
All statistical tests were two-sided and at a 5% level of significance and were performed

using R statistical software (version 3.6.0).

Results

Study population

Overall, 8462 patients were recruited, and 8351 patients were included in the primary
analysis (figure 2): 36.7% from Asia, 21.3% from Africa, 16.6% from the Middle East,
13.1% from Latin America, 7.4% from Russia and 4.8% from Australia (figure 1).

Most patients (n=6872 [82.3%]) were enrolled by specialists (figure 2), and 76.5% were
classified by investigators as having moderate-to-severe asthma. The mean age of enrolled
patients was 49.4 (standard deviation [SD]: 16.7) years; a majority were female (n=5691
[68.1%]) and had never smoked (n=6747 [80.8%]) (table 1). Over a quarter of the patients
(n=2281 [27.3%]) had no healthcare reimbursement. Overall, 45.4% of patients reported >1
severe exacerbation within the past 12 months, and 13.1% reported >3 severe exacerbations
(table 2). Asthma symptom control was assessed as well controlled in 43.3% of patients,

partly controlled in 32.2% and uncontrolled in 24.5%.

Asthma treatment

SABA prescriptions

Among all patients, 24.3% were prescribed one or two SABA canisters in the past 12 months,
and 38.0%, >3 SABA canisters. Prescriptions of >3 SABA canisters were reported in 45.8%
of patients with mild asthma and 35.6% with moderate-to-severe asthma (figure 3). The
prevalence of >3 SABA prescriptions in the past 12 months varied in the 24 countries,

ranging from 7.6% in South Korea to 74.9% in South Africa (figure 4).
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Prescriptions of SABA as monotherapy were reported in 5.1% of patients, almost exclusively
for mild asthma (supplementary table E2). Of these, more than half (53.6%) were prescribed
>3 SABA canisters, and 29.9%, >10 SABA canisters in the past year. Overall, 58.0% of
patients on any maintenance therapy were also prescribed SABA (supplementary table E2),
of whom 61.7% were prescribed >3 and 29.3%, >10 SABA canisters.

No SABA prescriptions were reported in 3076 (37.8%) patients and more commonly in those
with moderate-to-severe asthma vs mild asthma (41.4 vs 25.9%, figure 3). See supplementary

results and tables E3—E5 for additional details.

SABA obtained OTC without prescriptions

Overall, 18.0% of patients reported purchasing SABA OTC (table 3), of whom 48.8%
purchased >3 canisters. Among patients who purchased SABA OTC (n=1503), 76.8% had
also received SABA prescriptions (supplementary figure E1): 69.9% for >3 canisters and

35.8% for >10 canisters in the past 12 months.

Prescriptions for asthma medications other than SABA

ICS as sole maintenance therapy was prescribed for 17.6% of patients overall, of whom
>50% had mild asthma (supplementary table E2). The mean number of ICS canisters
prescribed was 8.1 (SD: 8.7), with 51.8% of patients being prescribed <6 canisters in the past

year (supplementary figure E2).

Most (79.2%) patients were prescribed ICS/LABA, while a total of 264 patients (3.2%)
received prescriptions for a biologic agent. The majority of the latter were prescribed
omalizumab, although mepolizumab, dupilumab and benralizumab were also prescribed. See

supplementary table E6 for additional data on other asthma medication prescriptions.

Context of care
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For mild asthma, primary care physicians (PCPs) tended to prescribe >3 SABA canisters as
monotherapy more commonly than specialists (60.6% vs 47.3%, respectively)
(supplementary table E2). The number of patients prescribed >3 SABA canisters on a
background of maintenance therapy, by PCPs for patients with mild and moderate-to-severe
asthma was also higher (71.8% and 65.9% vs 61.0% and 60.1%, respectively, for PCPs vs

specialists) (supplementary table E2).

Association between SABA prescriptions and asthma-related health outcomes

Among patients with >1 SABA prescription (supplementary figure E3), higher SABA
prescriptions were associated with increasing rates of severe exacerbations (figure 5a and
supplementary table E7). Patients prescribed 3-5 SABA canisters (vs 1-2 SABA canisters)
had 40% more severe exacerbations (adjusted incidence rate ratio [IRR]: 1.40 [95%
confidence interval (Cl): 1.24-1.58]), and this increased further with increasing SABA
prescriptions (range of adjusted IRRs: 1.40-1.92). Prescription of 3-5 SABA canisters (vs 1—
2 SABA canisters) was also associated with a significantly lower odds of having at least
partly controlled asthma (adjusted odds ratio [OR]: 0.64 [95% CI: 0.53-0.78]), and this
decreased further with increasing SABA prescriptions (range of adjusted ORs: 0.64-0.33)

(figure 5b and supplementary table E7). See supplementary table E8 for unadjusted analyses.

Discussion

Our study describing asthma medication prescriptions by PCPs and specialists for patients
with mild or moderate-to-severe asthma in 24 countries with a wide global representation
confirms high levels of SABA prescriptions, with 38% of patients being prescribed >3 SABA
canisters in the past 12 months. Use of >3 SABA canisters/year is considered undesirable
since it indicates over-reliance on SABA for the management of persistent symptoms [28],
usually related to the underuse of ICS and other controllers. GINA-defined controlled or

partly controlled asthma specifies that SABA reliever use should not be >2 doses/week,
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which equates to <2 standard SABA canisters/year. In support of this threshold, in our study,
even after adjusting for known confounding factors, SABA prescriptions higher than two
canisters/year were associated with an increasing rate of severe exacerbations and a lower
likelihood of satisfactory symptom control. More than half of the patients with mild asthma
receiving SABA alone for as-needed use were prescribed >3 canisters, and almost one-third,
>10 canisters, suggesting that a majority should have been considered for additional
maintenance treatment with controllers. Among patients prescribed controller treatment,
more than 60% received >3, and almost one-third, >10 SABA canister prescriptions in the
past year, suggesting overuse of SABA instead of optimisation of controller treatments.
Although there were differences in prescribing between PCPs and specialists, the pattern of
SABA over-reliance was common to both. SABA monotherapy for mild asthma was more
commonly prescribed by PCPs and in higher numbers, and SABA prescriptions for moderate-
to-severe asthma by both categories of prescriber were similarly high.

In some of the countries surveyed, SABA may be obtained without a prescription, increasing
the potential for SABA overuse [29, 30]. Overall, one-fifth of patients in our study reported
obtaining SABA in this way, of whom one-half purchased >3 canisters in the past year. In
most cases (77%), these canisters were in addition to those prescribed by their physician. The
potential for overuse by patients receiving SABA from two sources is suggested by the fact
that among such patients, 70% also received prescriptions for >3 and 35%, for >10 SABA
canisters in the past year.

Overall, these findings are similar with what has been observed in SABINA I and 1 studies
in Europe. Across the UK, Germany, Spain, Sweden and Italy [22], SABA
prescription/possession of >3 SABA canisters/year (33%) was slightly lower than in
SABINA l11, although differences were observed between countries. SABA overuse ranged

from 38% in the UK to 9% in Italy. Subsequently, it was confirmed that in Italy, SABA
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overuse was higher (>50%) when SABAs dispensed by pharmacists, including those
purchased without a prescription were included [25].

The findings in our study confirming the association between SABA prescriptions and poor
asthma outcomes contribute to the growing evidence that SABA overuse in asthma needs to
be addressed if further reductions in asthma morbidity and mortality are to be achieved. An
association between SABA prescription/possession and severe exacerbations [22, 24, 25] and
even asthma deaths [24] has been reported in the SABINA | (UK) and Il (Sweden and Italy)
studies. Similar findings have been observed in other studies of SABA use in asthma [28]—
high SABA overuse, which may occur even on symptom-free days [31], being associated
with worse asthma control.

The growing concern about the negative effects of SABA use on global efforts to improve
asthma outcomes has led to research into alternative treatment options for providing quick
relief from asthma symptoms either for occasional symptom relief or, more importantly,
when breakthrough symptoms herald an approaching severe exacerbation. Foremost has been
examining the potential of ensuring that use of a rapid-onset bronchodilator is always
accompanied by use of an ICS to ensure that the underlying airway inflammation is also
addressed at these critical times. The single inhaler maintenance and reliever approach was
initially trialled with formoterol, a long-acting bronchodilator with a rapid onset of action like
that of SABA, combined with budesonide. Most research has been focussed on this
combination, but efficacy has also been shown for the combination of formoterol with
beclomethasone [7] and is currently being evaluated for combinations of a SABA with an
ICS [8, 9]. The anti-inflammatory reliever approach has been shown to be highly effective in
mild asthma [15-18], where it may be used without maintenance dosing, and in
moderate-to-severe asthma (with fixed daily dosing of the same combination as maintenance

treatment) [7]. Consequently, an anti-inflammatory reliever approach has become the



15

preferred option in both the GINA report and the recently published Updated Report of the
National Asthma Education and Prevention Program in the US and in other national
guidelines and formularies [13, 19, 32]. The 2019 World Health Organisation Model List of
Essential Medicines, which represent “minimum medicine needs for a basic healthcare
system” includes budesonide/formoterol for use in asthma [33].

Given the entrenched and time-honoured position of SABA in asthma care spanning more
than 50 years, SABINA and similar studies provide potentially useful information about the
magnitude of the problem relating to SABA use that may be used to assess the gains that are
possible if this alternative reliever strategy were to be introduced globally. The current study
is focussed on data from several countries, most of which do not have national databases
from which to gauge SABA use. Although not fully representative of asthma care within each
country and biased towards specialist services for asthma patients, it provides a snapshot of
the situation in a range of countries, including some with limited healthcare insurance or
national provision of care. Our findings reveal overuse of SABA by both PCPs and
specialists, and although the assessment of asthma control was not as poor as that reported in
many cross-sectional surveys [34, 35], most patients were not optimally controlled, asthma
attacks remained common and both were associated with SABA use. On the other hand,
37.8% were recorded as having no SABA prescriptions, a proportion similar to that seen in
SABINA 1 in the UK [22]. Although some had obtained SABA OTC, it is likely that many
such patients, 89.2% of whom had been prescribed an ICS/LABA combination, may have
already been switched to ICS/formoterol as reliever. Unfortunately, the size of this group
could not be accurately assessed in our study.

In strategising how to encourage the use of the preferable reliever option, several approaches
are needed. First, OTC SABA purchases may need to be better regulated in some countries as

part of the education process on reliever use, and limits should be put in place. Entrenched
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prescribing habits in well-resourced health services, such as automatic repeat prescriptions,
may result in high and unnecessary SABA prescriptions [36]. Although easier to enact in
developed countries, such a limitation will be difficult in poorer nations where the relatively
low cost and accessibility of SABA are relied on for short-term benefit despite the fact that
they may help to entrench poor asthma care. In such settings, the bias towards using relievers
rather than more costly controller medications is likely to be greater. Access to affordable
combination medications should be a key priority as it is likely that in these countries, the
single inhaler maintenance and reliever approach will be of greatest benefit in view of its
strong effects on reducing asthma worsening and attacks, which pose an avoidable high
burden on health services [1, 37]. These approaches will need to be accompanied by national
initiatives targeting patients, physicians and other stakeholders such as pharmacists to
increase awareness of updated treatment guidelines. Creation of national asthma programmes
based on current evidence-based asthma guidelines and tailored to the context of clinical
practice and local resources can play a critical role in this endeavour. National or regional
asthma programmes have been shown to be more effective than conventional treatment
guidelines in improving asthma care [38]. Patient involvement is also crucial and patient
advocacy groups can play a significant role in disseminating appropriate treatment
information [39]. Besides these measures, the current move away from SABA as reliever to
be replaced by an ICS-containing rapid onset reliever for all treatment steps, as now proposed
by GINA, may, in some countries, represent the most significant step toward addressing over-
reliance and overuse of SABA. This trend was already evident in our study in the high
proportion of patients who received prescriptions for ICS/LABA and no provision for a
SABA.

As a limitation, it is recognised that SABA prescriptions may not necessarily reflect actual

usage, which is likely to be lower. However, over-prescribing, particularly in poorly
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resourced settings, may result in medications being passed on to family and friends,
increasing the potential for misassessments and haphazard treatment. Secondly, the
assignment of asthma severity based on GINA treatment steps appeared to be poorly adhered
to by investigators, as evidenced by the large proportion of patients with mild asthma who
received a ICS/LABA prescription. It is possible that instead of assigning severity according
to the 2017 GINA classification [26], a later version that proposed as-needed 1CS/formoterol
for mild asthma may have been followed. In our study, the non-random selection of sites with
a majority representing specialist care resulted in the enrolment of more patients with
moderate-to-severe asthma. In view of this bias, we have avoided comparisons of data
obtained from participants enrolled by specialists with those recruited in primary care.
However, these data from different contexts and of differing severities of asthma permit
broad generalisations. Further, this cross-sectional study does not permit an assessment of a
causal link between SABA prescriptions and asthma outcomes and does not discount reverse
causality; the results simply represent an association. Our aim to include data from a large
number of countries and practices with different methods of recording clinical data
necessitated acceptance of limitations in methods of collecting source data, such as reliance
on patient recall for some questions and limiting the scope of the questionnaire. For example,
data on comorbidities and the number and type of all maintenance medications was not
obtained. Lastly, the basis for an asthma diagnosis in each participant was not requested.

However, misdiagnosis is not likely to have had an impact on the main findings of this study.

Our SABINA 111 findings demonstrating that 38% of patients in 24 countries in 5 continents
are over-prescribed SABA (>3 canisters/year), extend the data from the SABINA studies in
Europe [22-25]. Although drivers for SABA prescribing may differ by country, SABA over-

prescription results in an unnecessary burden of poor asthma symptom control and severe



asthma exacerbations with their attendant risks. These findings support the need for
continued efforts to improve asthma care in these countries, particularly relating to the
prescribing of SABA and the need to switch to combination medications that provide both

quick symptom relief and an anti-inflammatory effect.

18
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Figures
FIGURE 1 Patient enrolment across countries

UAE: United Arab Emirates.

FIGURE 2 Patient population by practice type and asthma severity

*Excluded because the duration of asthma was <12 months.

TMissing severity for primary care: 2.

‘Missing severity for specialist: 2.

YOthers” includes OCS maintenance dosing and OCS prescribed for any reason other than
asthma.

Note: Patients could have been prescribed multiple treatments in the past 12 months.

ICS: inhaled corticosteroid; LABA: long-acting P2-agonist; OCS: oral corticosteroid; SABA:

short-acting 2-agonist.

FIGURE 3 SABA prescriptions according to asthma severity

*The category of patients classified as having zero SABA canister prescriptions included
patients using non-SABA relievers, non-inhaler forms of SABA and/or SABA purchased
OTC.

Missing data for the overall population: n=204; mild asthma: n=19; moderate-to-severe
asthma: n=185.

OTC: over the counter; SABA: short-acting B2-agonist.

FIGURE 4 SABA prescriptions across the SABINA I11 countries
*“Gulf cluster” includes United Arab Emirates, Oman and Kuwait.

SABA: short-acting B2-agonist; SABINA: SABA use IN Asthma.

FIGURE 5 Association of SABA prescriptions with severe exacerbations in the past

12 months and the level of asthma symptom control
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Based on the covariable 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 2-agonist.
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TABLE 1 Sociodemographics and disease characteristics presented by asthma severity and practice type
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988 (68.6)

779 (64.4)

All Primary care Specialists
(n=8351) (n=1440) (n=6872)
Investigator- | Investigator- All Investigator- | Investigator- All
classified mild classified (n=1440) classified mild classified (n=6872)
asthma (n=743)| moderate-to- asthma moderate-to-
severe asthma (n=1210) severe asthma
(n=695) (n=5660)
Age (years)
Mean (SD) 49.4 (16.7) 45.8 (16.8) 50.2 (16.4) 47.9 (16.7) 44.7 (18.0) 50.8 (16.2) 49.7 (16.7)
Median (IQR) 51.0 (37.0-62.0) 47.0 (34.0-58.0) | 51.0 (38.0-62.0) [49.0 (36.0-60.0) [44.0 (31.0-59.0)[52.0 (39.0-63.0)[51.0 (38.0-62.0)
Sex, n (%)
Female 5691 (68.1) 535 (72.0) 452 (65.0)

3895 (68.8)

4676 (68.0)

BMI (kg/m?)
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All Primary care Specialists
(n=8351) (N=1440) (n=6872)
Investigator- | Investigator- All Investigator- | Investigator- All
classified mild classified (n=1440) classified mild classified (n=6872)
asthma (n=743)| moderate-to- asthma moderate-to-
severe asthma (n=1210) severe asthma
(n=695) (n=5660)
Mean (SD) 27.8 (6.19) 27.7 (6.44) 28.1 (6.55) 27.9 (6.49) 27.2 (6.46) 27.9 (6.05) 27.8 (6.13)
BMI groups (kg/m?), n (%)
<18.5 256 (3.1) 32 (4.3) 15 (2.2) 47 (3.3) 61 (5.0) 148 (2.6) 209 (3.0)
>18.5 t0 24.9 2619 (31.4) 241 (32.4) 232 (33.4) 474 (32.9) 402 (33.2) 1734 (30.6) 2136 (31.1)
>25.0 t0 29.9 2954 (35.4) 247 (33.2) 230 (33.1) 477 (33.1) 430 (35.5) 2031 (35.9) 2463 (35.8)
>30.0 2522 (30.2) 223 (30.0) 218 (31.4) 442 (30.7) 317 (26.2) 1747 (30.9) 2064 (30.0)
Education level, n (%)
Primary or 2877 (34.5) 346 (46.6) 187 (26.9) 533 (37.0) 393 (32.5) 1937 (34.2) 2330 (33.9)

secondary school
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All Primary care Specialists
(n=8351) (N=1440) (n=6872)
Investigator- | Investigator- All Investigator- | Investigator- All
classified mild classified (n=1440) classified mild classified (n=6872)
asthma (n=743)| moderate-to- asthma moderate-to-
severe asthma (n=1210) severe asthma
(n=695) (n=5660)
High school 2013 (24.1) 166 (22.3) 151 (21.7) 318 (22.1) 373 (30.8) 1312 (23.2) 1685 (24.5)
University and/or 2792 (33.4) 203 (27.3) 297 (42.7) 501 (34.8) 392 (32.4) 1887 (33.3) 2281 (33.2)
post-university
Not established 668 (8.0) 28 (3.8) 60 (8.6) 88 (6.1) 52 (4.3) 523 (9.2) 575 (8.4)
Missing data 1 0 0 0 0 1 1
Healthcare/medication funding, n (%o)
Not reimbursed 2281 (27.3) 320 (43.1) 191 (27.5) 511 (35.5) 444 (36.7) 1317 (23.3) 1762 (25.6)
Partially reimbursed| 1851 (22.2) 152 (20.5) 196 (28.2) 348 (24.2) 241 (19.9) 1253 (22.1) 1494 (21.7)
Fully reimbursed 3940 (47.2) 258 (34.7) 281 (40.4) 539 (37.4) 507 (41.9) 2871 (50.7) 3379 (49.2)
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All Primary care Specialists
(n=8351) (N=1440) (n=6872)
Investigator- | Investigator- All Investigator- | Investigator- All
classified mild classified (n=1440) classified mild classified (n=6872)
asthma (n=743)| moderate-to- asthma moderate-to-
severe asthma (n=1210) severe asthma
(n=695) (n=5660)
Not specified 276 (3.3) 13 (1.7) 27 (3.9) 42 (2.9) 18 (1.5) 216 (3.8) 234 (3.4)
Missing data 3 0 0 0 0 3 3
Smoking status history, n (%)
Active smoker 497 (6.0) 27 (3.6) 63 (9.1) 91 (6.3) 81 (6.7) 322 (5.7) 403 (5.9)
Former smoker 1105 (13.2) 97 (13.1) 119 (17.1) 216 (15.0) 146 (12.1) 741 (13.1) 887 (12.9)
Never smoker 6747 (80.8) 619 (83.3) 513 (73.8) 1133 (78.7) 983 (81.2) 4595 (81.2) 5580 (81.2)
Missing values 2 0 0 0 0 2 2
Asthma duration (years)
Mean (SD) 14.9 (1431) | 17.9(14.78) 16.5 (13.91) 17.2 (14.37) 13.9(13.50) | 14.6(14.43) | 14.4(14.27)
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All Primary care Specialists
(n=8351) (N=1440) (n=6872)
Investigator- | Investigator- All Investigator- | Investigator- All
classified mild classified (n=1440) classified mild classified (n=6872)
asthma (n=743)| moderate-to- asthma moderate-to-
severe asthma (n=1210) severe asthma
(n=695) (n=5660)
Median (IQR) 10.0 13.0 13.0 13.0 9.5 10.0 10.0
(4.0-21.0) (7.0-25.5) (6.0-22.0) (6.0-24.0) (4.0-20.0) (4.0-20.0) (4.0-20.0)
GINA treatment step, n (%)
Step 1 714 (8.5) 316 (42.5) 0 (0) 316 (21.9) 396 (32.7) 0 (0) 396 (5.8)
Step 2 1244 (14.9) 427 (57.5) 0 (0) 427 (29.7) 814 (67.3) 0 (0) 814 (11.8)
Step 3 2279 (27.3) 0 (0) 371 (53.4) 371(25.8) 0 (0) 1900 (33.6) 1900 (27.6)
Step 4 2872 (34.4) 0(0) 261 (37.6) 261 (18.2) 0 (0) 2595 (45.8) 2595 (37.8)
Step 5 1237 (14.8) 0 (0) 63 (9.1) 63 (4.4) 0 (0) 1165 (20.6) 1165 (17.0)
Missing data 5 0 0 2 0 0 2
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All Primary care Specialists
(n=8351) (N=1440) (n=6872)
Investigator- | Investigator- All Investigator- | Investigator- All
classified mild classified (n=1440) classified mild classified (n=6872)
asthma (n=743)| moderate-to- asthma moderate-to-
severe asthma (n=1210) severe asthma
(n=695) (n=5660)
Comorbidities, n (%)
None 2962 (35.5) 328 (44.1) 264 (38.0) 593 (41.2) 535 (44.2) 1822 (32.2) 2358 (34.3)
1-2 3900 (46.7) 319 (42.9) 276 (39.7) 596 (41.4) 512 (42.3) 2773 (49.0) 3286 (47.8)
3-4 1228 (14.7) 89 (12.0) 126 (18.1) 215 (14.9) 136 (11.2) 870 (15.4) 1006 (14.6)
>5 261 (3.1) 7 (0.9) 29 (4.2) 36 (2.5) 27 (2.2) 195 (3.4) 222 (3.2)

BMI: body mass index; GINA: Global Initiative for Asthma; IQR: interquartile range; SD: standard deviation.



TABLE 2 Asthma-related severe exacerbations and asthma symptom control presented by asthma severity and practice type
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All Primary care Specialists
(n=8351) (n=1440) (n=6872)
Investigator | Investigator- All Investigator- Investigator- All
-classified classified (n=1440) classified mild classified (n=6872)
mild asthma | moderate-to- asthma moderate-to-
(n=743) severe asthma (n=1210) severe asthma
(n=695) (n=5660)
Number of severe asthma exacerbations in the past year
Mean (SD) 1.1 (2.09) 1.1(2.99) 0.9 (1.60) 1.0 (2.42) 0.8 (1.81) 1.1 (2.03) 1.1 (2.00)
Severe asthma exacerbations in the past year by group, n (%)
0 4555 (54.5) | 453 (61.0) 428 (61.6) 882 (61.3) 772 (63.8) 2880 (50.9) 3653 (53.2)
1 1810 (21.7) | 129 (17.4) 130 (18.7) 259 (18.0) 206 (17.0) 1338 (23.6) 1544 (22.5)
2 892 (10.7) 59 (7.9) 62 (8.9) 122 (8.5) 109 (9.0) 655 (11.6) 764 (11.1)
3 493 (5.9) 47 (6.3) 32 (4.6) 79 (5.5) 51 (4.2) 362 (6.4) 413 (6.0)
>3 600 (7.2) 55 (7.4) 43 (6.2) 98 (6.8) 72 (6.0) 424 (7.5) 497 (7.2)
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All Primary care Specialists
(n=8351) (N=1440) (n=6872)
Investigator | Investigator- All Investigator- Investigator- All
-classified classified (n=1440) classified mild classified (n=6872)
mild asthma | moderate-to- asthma moderate-to-
(n=743) severe asthma (n=1210) severe asthma
(N=695) (n=5660)
Missing data 1 0 0 0 0 1 1
Level of asthma symptom control, n (%)
Well controlled | 3610 (43.3) | 318 (42.8) 282 (40.6) 601 (41.7) 608 (50.4) 2388 (42.3) 2996 (43.7)
Partly 2686 (32.2) | 244 (32.8) 258 (37.1) 503 (34.9) 361 (29.9) 1805 (32.0) 2167 (31.6)
controlled
Uncontrolled 2034 (245) | 181 (24.4) 155 (22.3) 336 (23.3) 237 (19.7) 1450 (25.7) 1688 (24.6)
Missing data 21 0 0 0 4 17 21

SD: standard deviation.



TABLE 3 Patients who purchased SABA without a prescription (OTC) in the past 12 months
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All

(n=8351)
Patients who purchased SABA without a prescription in the past 12 months, n (%)
Yes 1503 (18.0)
No 6512 (78.0)
Unknown 333 (4.0)
Missing data 3
Total 8348 (100.0)

Canisters or inhalers per patient obtained

without a prescription, n (%)

17 770 (51.2)
35 450 (29.9)
6-9 114 (7.6)
10-12 64 (4.3)
>13 34 (2.3)
Not applicable* 71(4.7)




**Not applicable” could be selected in the e€CRF when patients purchased SABA in a different form (e.g., oral or nebulised) without a
prescription.

eCREF: electronic case report form; OTC: over the counter; SABA: short-acting [32-agonist.
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