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Abstract
Objectives: The SABINA CHINA study aimed to determine prescription data for asthma 
medication with a focus on SABA and ICS in a representative population of patients with 
asthma in China.
Methods: SABINA China was a multicentre, observational, cross-sectional study with data 
collected retrospectively from a convenience sample of 25 tertiary centres across China. 
Patients (age ⩾ 12 years) with ⩾3 consultations/year were enrolled. Data were collected on 
clinical characteristics, asthma severity, and symptom control (as per GINA 2017), treatment 
and history of severe exacerbations over the past year. SABA over-prescription was defined as 
⩾3 SABA canisters/year. Descriptive statistics are presented.
Results: Between March and August 2020, 498 patients were included in the outcome 
analysis. Mean (SD) age was 48.7 (15.0) years, 57.9% were female and 91% had moderate-to-
severe asthma (n = 453). Overall, 12.5% (n = 62) and 26.4% (n = 131) of patients had uncontrolled 
and partly controlled asthma, respectively. SABA add-on was prescribed to 20.3% (n = 101) 
of patients; one patient with moderate-to-severe asthma was prescribed SABA-alone. SABA 
over-prescription in the overall population was 4.0% (n = 20; all with moderate-to-severe 
asthma) and 19.8% (20/101) among those prescribed SABA add-on. In the mild asthma group, 
50% (n = 22) were prescribed ICS/LABA and 43.2% (n = 19) were prescribed LTRA. Among 
those with moderate-to-severe asthma, 97.4% (n = 441) were prescribed ICS/LABA and 55.0% 
(n = 249) were prescribed LTRA. Approximately 30% of patients (n = 149) experienced ⩾1% and 
6.6% (n = 33) ⩾3 severe exacerbations in the preceding year; mean annual number of severe 
exacerbation/patient was 0.6 (1.2). Among those prescribed SABA add-on, ICS/LABA and LTRA 
(non-mutually exclusive groups due to overlapping prescriptions), 54.5%, 29.9%, and 35.3% 
had ⩾1 severe exacerbations, respectively.
Conclusion: Among patients with predominantly moderate-to-severe asthma managed in 
tertiary care and were prescribed SABA, 1 in 5 received ⩾3 canisters/year. Fewer patients who 
received ICS/LABA prescriptions experienced annual exacerbations than those prescribed 
SABA add-on.
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Background
In China, the estimated prevalence of asthma in 
adults (age ⩾ 20 years) is 4.2%, which corre-
sponds to about 45.7 million individuals. Of 
these, almost 13.1 million experience airflow limi-
tation.1 Asthma imposes a substantial disease 
burden in terms of exacerbations leading to hos-
pitalisations, disease progression, impaired qual-
ity of life, and mortality. Data from the National 
China Pulmonary Health Study showed that a 
substantial proportion of patients with asthma 
experience exacerbations each year, with 15.5% 
of patients requiring emergency care and 7.2% 
requiring hospital admission.1 Patients with air-
flow limitation have a higher frequency of exacer-
bations, with 22.8% requiring emergency room 
visit and 15.7% requiring hospital admission.1 
Notably, 30–40% of asthma exacerbations requir-
ing emergency care occur in patients with mild 
asthma.2–4

The goals of asthma management are to achieve 
good control of symptoms, maintain normal 
activity levels, and minimise the risk of asthma-
related exacerbations and death. A paradigm shift 
in asthma management occurred in 2019 when 
the Global Initiative for Asthma (GINA) report 
recommended that adults and adolescents with 
asthma should not be treated with short-acting 
beta-2 agonists (SABA) alone, given the poor 
exacerbation and mortality outcomes associated 
with this therapy.5,6 As asthma is characterised by 
chronic airway inflammation, recent GINA 
reports (2019 onwards) recommend inhaled cor-
ticosteroid (ICS)-containing treatment for all 
adolescents and adults with asthma, regardless of 
disease severity. Specifically, for patients with 
moderate-to-severe disease, a regular ICS-
containing (preferably ICS-formoterol) mainte-
nance therapy is recommended for symptom 
control and to reduce the risk of acute exacerba-
tions. These recommendations were extended to 
patients with mild disease, and ICS-formoterol is 
recommended as the preferred sole reliever ther-
apy to be used as needed. The recommendations 
are based on evidence from several trials, which 
have demonstrated a significant reduction in 
exacerbations with budesonide–formoterol as-
needed treatment in patients with mild7,8 or mod-
erate-to-severe asthma.9,10

In China, asthma is generally underdiagnosed 
and undertreated due to the lack of appropriate 
primary-care services, especially in rural regions. 

The China Pulmonary Health Study, conducted 
in a nationally representative sample of the gen-
eral Chinese adult population aged ⩾20 years 
(N = 50,991), revealed an asthma prevalence 
rate of 4.2%; of these, only 28.8% of patients 
with asthma had received a prior diagnosis and 
23.4% had ever undergone pulmonary function 
tests. Among respondents with asthma, only 
5.6% used inhaled corticosteroids for treat-
ment.1 Furthermore, in clinical practice, a sig-
nificant proportion of patients with asthma 
receive over-prescription of SABA and/or under-
prescription of ICS, compared to treatment rec-
ommendations,11 and the inappropriate 
prescription of these medications leads to an 
increased burden of disease. For example, a sur-
vey of Chinese patients with mild asthma 
revealed that only 22% of patients received low-
dose ICS therapy.12 About 18% of these patients 
experienced exacerbations for 12 months (11% 
and 20% in patients receiving Step 1 and Step 2 
treatment, respectively, as per GINA 2016 
report). In addition, a high proportion of patients 
with asthma have uncontrolled symptoms (55%, 
as assessed by the Asthma Control Test),13 
including those with mild disease (12% uncon-
trolled and 74% partly controlled, as assessed by 
GINA criteria).12 Therefore, data on prescrip-
tion patterns and prevalence of inappropriate 
SABA use are needed to understand the public 
health burden of SABA over-reliance and assist 
policymakers and clinicians in assessing the 
potential benefits of switching to ICS-containing 
relievers as the standard of care in asthma 
management.

SABA use IN Asthma (SABINA) III is part of the 
SABINA observational studies that were designed 
to capture the current burden of SABA use and 
its impact on asthma-related clinical outcomes on 
a global scale.14 Results from SABINA III, which 
comprised patients from 24 countries, showed 
that approximately 38% of patients with asthma 
received over-prescription of SABA, which was 
associated with a 40–92% higher risk of severe 
exacerbations, depending on the number of over-
prescriptions received.15 In this real-world, non-
interventional, cross-sectional, multicentre study, 
which was conducted as part of the global 
SABINA III programme, we assess the treatment 
patterns and clinical outcomes in patients with 
predominantly moderate-to-severe asthma, who 
were managed at tertiary-care centres across 
mainland China.
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Methods

Study population
Eligible patients were aged ⩾12 years, with a docu-
mented diagnosis of asthma according to the inves-
tigator (confirmed by the presence of recurrent 
symptoms and lung function test), as well as ⩾3 
annual consultations with the physician at the time 
of enrolment. The exclusion criteria included a 
diagnosis of chronic obstructive pulmonary disease 
or other chronic respiratory diseases other than 
asthma, or any acute or chronic medical condition 
that, in the investigator’s opinion, would limit the 
patient’s ability to participate in this study. No 
additional restrictions for inclusion or exclusion 
were employed to ensure that the enrolled patients 
are representative of the real-world patient popula-
tion in Tier 3 hospitals in China. All enrolled 
patients (or legal guardians) provided written 
informed consent for participation in the study.

Study design
This was a multicentre, observational, cross-sec-
tional study with retrospective data collection 
conducted with a convenience sample of 25 ter-
tiary centres (specialists) located across China. 
Consecutive patients attending health clinics for 
at least three annual consultations were enrolled 
in the study between March and August 2020. 
Data were collected either retrospectively from 
existing patient medical records (both electronic 
and paper) or in real time by investigators during 
a clinic visit, using a centrally designed electronic 
case report form. In addition, patients were asked 
about SABA purchase over the counter from the 
pharmacy in the past 12 months. No additional 
interventions to routinely performed physician 
visits, examinations or treatments were required, 
other than the 2017 GINA assessment of asthma 
control. Any procedure ordered by the physician 
during the study was in line with the routine clini-
cal care delivered to the patient at the discretion 
of the participating physician. There were no fol-
low-up visits, and all data were collected using 
existing medical records and/or during one desig-
nated study visit.

The study was conducted in accordance with the 
guidelines set forth by the International Society 
for Pharmacoepidemiology and the International 
Society for Pharmacoeconomics and Outcomes 
Research for the conduct of burden of disease 
studies.

Data variables
Data were collected on demographics, lifestyle, 
disease characteristics [diagnosis and severity 
according to 2017 GINA guidelines; mild 
[Step(Step 1: SABA only; Step 2: low-dose 
ICS ± ];); moderate [Step(Step 3: low-dose 
ICS + LABA ± ];); Severe [Step(Step 4: medium 
dose ICS + add-on maintenance medica-
tion ± );]; Step 5: high dose ICS + add-on main-
tenance medication ± SABA]), medical history 
and comorbidities, asthma-prescribed treatments 
(therapeutic class, device, modality, posology) 
and history of severe exacerbations in the previ-
ous 12 months, as well as the 2017 GINA assess-
ment of asthma control.

SABA use was estimated using the average num-
ber of prescriptions of inhalers/canisters of 
SABA per year. The GINA report recommends 
stepping up treatment from Step 1 to 2 at the 
threshold of 3 SABA puffs/week. Therefore, 
‘appropriate’ SABA prescriptions were defined 
according to this threshold, as an average use of 
less than 3 puffs/week, which equates to a cut-off 
of less than 150 puffs/actuations per year. 
Although the SABA dose per actuation depends 
on the inhaler type and drug, the GINA report 
specifies the threshold of three puffs regardless 
of dosage per actuation. The majority of inhalers 
contain 100 or 200 actuations. To enable com-
parison of different types and number of doses in 
the SABA canisters, a standardised threshold for 
appropriate use of SABA was defined as 150 
doses/puffs/actuations per year, approximating 
⩽2 canisters per year.16–18 SABA over-prescrip-
tion in this study was defined as the collection of 
⩾3 SABA canisters annually.16 During the base-
line period, patients were grouped by the num-
ber of collected SABA canisters: ⩽2, 3–5, 6–9, 
and 10–12.

Based on the number of SABA and ICS prescrip-
tions over the preceding 12 months, patients with 
mild asthma were grouped into five categories: 
(1) no prescriptions for asthma inhalers, (2) 
appropriate SABA prescription with no ICS, (3) 
appropriate SABA prescription with ICS, (4) 
SABA over-prescription with no ICS, and (5) 
SABA over-prescription with ICS. Similarly, 
patients with moderate-to-severe asthma were 
grouped into two categories: (1) appropriate 
SABA prescription on top of maintenance ther-
apy and (2) SABA over-prescription on top of 
maintenance therapy.

https://journals.sagepub.com/home/tar
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Study outcomes
The primary outcome of the study was to deter-
mine the pattern and trend of SABA (canisters 
per year) and ICS prescriptions (by average daily 
dose) in a population of patients with asthma in 
China. Data on over-the-counter (OTC) SABA 
purchases from a pharmacy in the past 12 months 
was also obtained. Secondary outcomes included 
distribution of demographic and clinical features 
for the asthma population, prevalent symptoms 
(2017 GINA assessment of asthma control) and 
the proportion of patients experiencing severe 
exacerbations (defined as those leading to use of 
systemic corticosteroids, hospitalisation or emer-
gency room visit) related to asthma in the past 
12 months for patients who received prescription 
for SABA or other drug categories.

Statistical analyses
All variables were analysed descriptively with 
appropriate statistical methods, which included 
categorical variables by frequency tables (abso-
lute and relative frequencies) and continuous 
variables by sample statistics (e.g. mean and 
standard deviation [SD]).

Results

Patient demographics and clinical 
characteristics
A total of 499 patients were enrolled between 
March and August 2020, and 498 were included 
in the analysis set; one patient was excluded from 
the analyses due to an asthma duration lasting less 

than 12 months. All patients were managed by 
specialists (pulmonologists), and the vast majority 
of patients had moderate-to-severe asthma 
(n = 453, 91%). Only 45 (9%) patients with mild 
asthma were included in the study (Table 1).

Mean (SD) age of the study population was 48.7 
(15.0) years and more than half were female 
(57.9%). Mean (SD) body mass index (BMI) was 
23.7 (3.4) kg/m2 and 32.6% were overweight or 
obese (BMI ⩾ 25 kg/m2). Almost half of the study 
population had one or two comorbidities (48.5%) 
and 34.8% had no comorbidities (Table 2). More 
than three-quarters of the study population 
(76.3%) had partially reimbursable healthcare 
insurance and only 10.3% had a fully reimbursa-
ble healthcare plan. A comparison of baseline 
demographics and clinical characteristics between 
mild and moderate-to-severe asthma groups is 
presented in Table 2. Patients with moderate-to-
severe asthma were older (49.2 vs 43.7 years), 
more likely female (60.0% vs 36.4%), and more 
likely to have comorbidities (66% vs 59%).

Treatment patterns
The prescription patterns for the asthma treat-
ment are summarised in Figure 1. The various 
categories of SABA prescriptions in Chinese 
patients with asthma managed at speciality care 
are summarised in Table 3. SABA-alone was 
 prescribed to only one patient (0.2%) with moder-
ate-to-severe asthma, while as an add-on to main-
tenance therapy SABA was prescribed in 20.3% 
(n = 101) of patients. The median (range) dura-
tion of SABA add-on use was 61 (30,244) days. 
Overall, 79.8% of patients (n = 396) received no 
SABA prescriptions in the preceding 12 months; 
corresponding percentages among mild and mod-
erate-to-severe asthma groups were 90.9% (n = 40) 
and 78.8% (n = 356), respectively. About 16.1% 
(n = 80) were prescribed ⩽2 SABA canisters, with 
9.1% (n = 4) of patients with mild asthma and 
16.8 (n = 76) of those with moderate-to-severe 
asthma prescribed ⩽2 SABA canisters. Overall, 
the prevalence of SABA over-prescription (⩾3 
canisters) was 4.0% (20/496), and all these patients 
had moderate-to-severe asthma. However, among 
those who were prescribed SABA add-on therapy, 
the prevalence of SABA over-prescription was 
19.8% (20/101). Additional OTC purchase of 
SABA without prescription was observed in 5.2% 
(n = 26) of patients; among these, 50% (n = 13) 
purchased ⩾3 canisters (Supplementary Table 1).

Table 1. Severity of asthma.

Stage, n (%) Total (N = 498)

Mild asthma (GINA treatment steps 1–2) 45 (9)

 Step 1 21 (4.2)

 Step 2 24 (4.8)

Moderate-to-severe asthma (GINA treatment steps 3–5) 453 (91)

 Step 3 212 (42.6)

 Step 4 201 (40.4)

 Step 5 40 (8)

GINA, Global Initiative for Asthma.

https://journals.sagepub.com/home/tar
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Table 2. Patient demographics and clinical characteristics.

Variable Patients enrolled by specialists based on severity of asthma Total (N = 498)a

Mild asthma (N = 45)a Moderate-to-severe asthma (N = 453)

Age, mean (SD) 43.7 (17.3) 49.2 (14.7) 48.7 (15.0)

Female, n (%) 16 (36.4) 272 (60.0) 288 (57.9)

BMI (kg/m2), mean (SD) 23.3 (3.5) 23.7 (3.4) 23.7 (3.4)

 BMI ⩾ 18.5–24.9, n (%) 26 (59.1) 283 (62.5) 309 (62.2)

 BMI ⩾ 25–29.9, n (%) 14 (31.8) 131 (28.9) 145 (29.2)

 BMI ⩾ 30, n (%) 1 (2.3) 16 (3.5) 17 (3.4)

Smoking status, n (%)

 Active smoker 4 (9.1) 26 (5.7) 30 (6.0)

 Former smoker 7 (15.9) 68 (15.0) 75 (15.1)

 Never smoker 33 (75.0) 359 (79.2) 392 (78.9)

Education level, n (%)

 Primary school 2 (4.5) 36 (7.9) 38 (7.6)

 Secondary school 7 (15.9) 102 (22.5) 109 (21.9)

 High school 11 (25) 107 (23.6) 118 (23.7)

 University and higher 24 (54.5) 203 (44.8) 227 (45.7)

 Unknown 0 (0.0) 5 (1.1) 5 (1.0)

Healthcare insurance or medical funding, n (%)

 Not reimbursed 5 (11.4) 57 (12.6) 62 (12.5)

 Partially reimbursed 34 (77.3) 345 (76.2) 379 (76.3)

 Fully reimbursed 5 (11.4) 46 (10.2) 51 (10.3)

 Unknown 0 (0.0) 5 (1.1) 5 (1.0)

Comorbidities, n (%)

 No comorbidities 18 (40.9) 155 (34.2) 173 (34.8)

 1–2 comorbidities 18 (40.9) 223 (49.2) 241 (48.5)

 3–4 comorbidities 4 (9.1) 49 (10.8) 53 (10.7)

 5 or more comorbidities 4 (9.1) 26 (5.7) 30 (6.0)

BMI, body mass index; SD, standard deviation.
aOne patient (mild asthma group) was followed-up at the rehabilitation physiotherapy department and was not included in the analysis set of 
patients enrolled by specialists (pulmonologist).
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In an analysis of SABA and ICS prescriptions in 
patients with mild asthma, ⩽2 canisters of SABA 
with ICS were prescribed for 6.8% of patients. 
None of the patients with mild asthma received 
SABA over-prescription (⩾3 canisters) with or 
without ICS. Among patients with moderate-to-
severe asthma, the prevalence of SABA over-pre-
scription as add-on to maintenance therapy was 
4.4% (20/452). Of note, more than half of the 
study population was prescribed leukotriene 
receptor antagonist (LTRA), mostly in combina-
tion with maintenance treatment (53.9%, 
n = 268), with a median duration of 30 days. 
About 43% (n = 19) of patients with mild asthma 
and 55% (n = 249) with moderate-to-severe 
asthma received LTRA therapy.

ICS alone was prescribed in 3.6% (n = 18) of 
patients, mostly in those with moderate-to-severe 
asthma (15/18). Overall, most patients were  

prescribed a fixed-dose combination of ICS/long-
acting beta-agonists (LABA; 93.2%, n = 463; 
median duration of use: 91 days), with the vast 
majority of patients with moderate-to-severe 
asthma receiving a prescription for ICS/LABA 
(97.4%, 441/453; mean duration of use: 
101.3 days). Fifty percent (22/44) of the patients 
with mild asthma were prescribed ICS/LABA 
combination therapy. A total of 82 (16.5%) 
patients were prescribed oral corticosteroid (OCS) 
burst treatment (either for the management of 
severe exacerbations or due to increased symp-
toms), and 37 (7.4%) were prescribed OCS long-
term maintenance treatment; this was mostly in 
patients with moderate-to-severe asthma (Table 
4). Antibiotics for asthma were prescribed in 9.6% 
of patients, with a slightly higher proportion of 
patients with mild asthma receiving antibiotic pre-
scriptions compared to those with moderate-to-
severe asthma (14% vs 9.1%).

Figure 1. Venn diagram illustration of prescription patterns in patients with asthma. Data are presented for 
478 of the 498 patients enrolled. Of the 20 patients for which data are not presented in the figure, four patients 
received prescriptions for other treatments (one patient each reporting prescription for methoxyphenamine, 
doxofylline, acetylcysteine, and doxofylline in combination with zhichaunlingkoufuye and cefmetazole 
sodium). The remaining 16 patients (including 12 with mild asthma and 4 with moderate-to-severe asthma) 
did not report any treatment prescriptions. Data are presented as number of patients (percentage of study 
population). Of 478 patients included in the analysis, 259 were prescribed ICS/LABA and LTRA, 97 were 
prescribed ICS/LABA and SABA (alone or as add-on), 58 were prescribed LTRA and SABA (alone or as add-on), 
9 were prescribed ICS and SABA (alone or as add-on), 6 were prescribed ICS and LTRA, and only 1 patient was 
prescribed ICS/LABA, SABA, ICS, and LTRA.
ICS, inhaled corticosteroids; LABA, long-acting beta-agonists; LTRA, leukotriene receptor antagonists; SABA, Short-Acting 
Beta-2 Agonist.
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Asthma disease characteristics and 
exacerbations
Mean (SD) duration of asthma was 11.2 (14.5) 
years; this was higher in the moderate-to-severe 
than the mild asthma group (11.5 vs 8.7 years; 
Table 5). Overall, 29.9% (n = 149) of the study 
population experienced at least one severe exacer-
bation in the previous 12 months; 6.6% (n = 33) 
of patients had three or more severe exacerba-
tions in that time. Among patients with mild 
asthma, 90.9% (n = 40) experienced no exacerba-
tions and 9.1% (n = 4) of patients experienced 
one severe exacerbation in the preceding year 
(none of the patients had more than one exacer-
bation). Among patients with moderate-to-severe 
asthma (N = 453), 68.0% (n = 308) experienced 
no exacerbations, 32.0% (n = 145) had at least 
one exacerbation and 7.3% (n = 33) had three or 
more severe exacerbations in the previous 
12 months (Table 5). Mean (SD) number of 
severe asthma exacerbations in that time was 0.6 
(1.2); the number of severe exacerbations was 

higher in patients with moderate-to-severe than 
mild asthma (0.6 [1.3] vs 0.1 [0.3]).

The proportion of patients with moderate-to-
severe asthma experiencing severe exacerba-
tions by treatment groups (non-mutually 
exclusive groups) is presented in Table 6. 
Among patients who were prescribed SABA 
add-on therapy, 54.5% (55/101) had at least 
one exacerbation in the preceding 12 months. 
Half of the patients who received over-prescrip-
tion of SABA experienced severe exacerbation 
(50%; 9/18). Conversely, 31.6% (6/19) and 
29.9% (139/464) of patients who were pre-
scribed ICS and ICS/LABA therapy, respec-
tively, experienced severe exacerbations. Among 
those prescribed LTRA therapy, 35.3% (95/269) 
had at least one exacerbation. Frequency of 
exacerbations was higher for patients who were 
prescribed OCS, a short- (85.4%, 70/82) or 
long-term (67.6%, 25/37) course, and antibiot-
ics (68.1%, 32/47).

Table 3. SABA and ICS prescriptions in patients with asthma.

Treatment Patients enrolled by specialists based 
on severity of asthma

Total (N = 498)a,b

Mild asthma 
(N = 45)a

Moderate-to-severe 
asthma (N = 453)b

SABA prescriptions, n (%)

 0 40 (90.9) 356 (78.8) 396 (79.8)

 1–2 4 (9.1) 76 (16.8) 80 (16.1)

 3–5 0 (0.0) 12 (2.7) 12 (2.4)

 6–9 0 (0.0) 3 (0.7) 3 (0.6)

 10–12 0 (0.0) 5 (1.1) 5 (1.0)

SABA and ICS prescriptions, n (%)

 No prescriptions for asthma inhalers 41 (93.2) NA  

 ⩽2 SABA canisters prescription with ICS 3 (6.8) NA  

SABA and ICS prescriptions, n (%)

 ⩽2 SABA canisters prescription on top of maintenance therapy NA 432 (95.6)  

 ⩾3 SABA canisters prescription on top of maintenance therapy NA 20 (4.4)  

ICS, inhaled corticosteroids; NA, not available; SABA, Short-Acting Beta-2 Agonist.
aOne patient (mild asthma group) was followed-up at the rehabilitation physiotherapy department and was not included in the analysis set of 
patients enrolled by specialists (pulmonologist).
bNumber of missing values: n = 1.
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Table 4. Treatment for asthma.

Treatment Patients enrolled by specialists based 
on severity of asthma

Total (N = 498)a

Mild asthma 
(N = 45)a

Moderate-to-
severe asthma 
(N = 453)

SABA-alone, n (%) 0 (0.0) 1 (0.2) 1 (0.2)

 Total use in the last 12 months (canisters/inhalers), median 
(min, max)

NA 1.0 (1.0, 1.0) 1.0 (1.0, 1.0)

SABA add-on to maintenance therapy, n (%) 4 (9.1) 97 (21.4) 101 (20.3)

 0–2 4 (100) 76 (79.2) 80 (80)

 3–5 – 12 (12.5) 12 (12)

 6–9 – 3 (3.1) 3 (3)

 10–12 – 5 (5.2) 5 (5)

 Missing values, n (%) 0 (0) 1 (1.0) 1 (0.9)

 Total use in the last 12 months (canisters/inhalers), median 
(min, max)

1.0 (1.0, 1.0) 1.0 (1.0, 12.0) 1.0 (1.0, 12.0)

 Duration of use (days), median (min, max) 61.0 (61.0, 61.0) 61.0 (30.0, 244.0) 61.0 (30.0, 244.0)

ICS, n (%) 3 (6.8) 15 (3.3) 18 (3.6)

 Total use in the last 12 months (canisters/inhalers), median 
(min, max)

2.0 (1.0, 3.0) 2.0 (1.0, 20.0) 2.0 (1.0, 20.0)

 Total daily dose, n (%)

  Low dose 3 (100) 13 (86.7) 16 (88.9)

  Medium dose 0 (0) 2 (13.3) 2 (11.1)

  High dose 0 (0) 1 (6.7) 1 (5.6)

 Duration of use (days), median (min, max) 213.5 (183.0, 244.0) 91.5 (31.0, 122.0) 122.0 (31.0, 244.0)

ICS/LABA (fixed-dose combination), n (%) 22 (50) 441 (97.4) 463 (93.2)

 Total daily dose, n (%)

  Low dose 20 (90.9) 209 (47.4) 229 (49.5)

  Medium dose 2 (9.1) 207 (46.9) 209 (45.1)

  High dose 0 (0) 25 (5.7) 25 (5.4)

 Duration of use (days), median (min, max) 91.0 (30.0, 365.0) 91.0 (30.0, 275.0) 91.0 (30.0, 365.0)

LTRA, n (%) 19 (43.2) 249 (55.0) 268 (53.9)

 Duration of use (days), median (min, max) 30.0 (0.0, 365.0) 30.0 (0.0, 365.0) 30.0 (0.0, 365.0)

OCS treatment short course, n (%) 1 (2.3) 81 (17.9) 82 (16.5)

 Total daily dose (mg/day), median (min, max) 5.0 (5.0, 5.0) 20.0 (5.0, 180.0) 20.0 (5.0, 180.0)

(Continued)
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Table 5. Asthma disease characteristics, severe exacerbations, and asthma control.

Disease characteristics Patients enrolled by specialists based on severity 
of asthma

Total (N = 498)a

Mild asthma (N = 45)a Moderate-to-severe 
asthma (N = 453)

Asthma duration (years), mean (SD) 8.7 (12.3) 11.5 (14.7) 11.2 (14.5)

Number of severe exacerbations in the last 12 months, 
mean (SD)

0.1 (0.3) 0.6 (1.3) 0.6 (1.2)

Patients with severe exacerbations in the last 12 months, n (%)

 0 exacerbation 40 (90.9) 308 (68.0) 348 (70.0)

 1 exacerbation 4 (9.1) 76 (16.8) 80 (16.1)

 2 exacerbations 0 (0) 36 (7.9) 36 (7.2)

 3 exacerbations 0 (0) 18 (4.0) 18 (3.6)

 More than 3 exacerbations 0 (0) 15 (3.3) 15 (3.0)

Asthma symptom control as assessed by GINA treatment step (2017), n (%)

 Well-controlled 34 (77.3) 270 (59.6) 304 (61.2)

 Partly controlled 9 (20.5) 122 (26.9) 131 (26.4)

 Uncontrolled 1 (2.3) 61 (13.5) 62 (12.5)

GINA, Global Initiative for Asthma; SD, standard deviation.
aOne patient (mild asthma group) was followed-up at the rehabilitation physiotherapy department and was not included in the analysis set of 
patients enrolled by specialists (pulmonologist).

Treatment Patients enrolled by specialists based 
on severity of asthma

Total (N = 498)a

Mild asthma 
(N = 45)a

Moderate-to-
severe asthma 
(N = 453)

 Number of days per prescription, median (min, max) 10.0 (10.0, 10.0) 4.5 (1.0, 30.0) 5.0 (1.0, 30.0)

OCS long-term/maintenance dosing, n (%) 0 (0) 37 (8.2) 37 (7.4)

 Total exposure over 12 months (g), median (min, max) – 0.6 (0.0, 500.0) 0.6 (0.0, 500.0)

 Total daily dose (mg/day), median (min, max) – 12.0 (2.0, 45.0) 12.0 (2.0, 45.0)

Antibiotics (prescribed for asthma only), n (%) 6 (14.0) 41 (9.1) 47 (9.6)

ICS, inhaled corticosteroids; LABA, long-acting beta-agonists; LTRA, leukotriene receptor antagonists; NA, not available; OCS, oral corticosteroids; 
SABA, Short-Acting Beta-2 Agonist.
aOne patient (mild asthma group) was followed-up at the rehabilitation physiotherapy department and was not included in the analysis set of 
patients enrolled by specialists (pulmonologist).

Table 4. (Continued)
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Symptom control
Overall, 12.5% (n = 62) of patients had uncon-
trolled asthma symptoms, and 26.4% (n = 131) 
had partly controlled symptoms (Table 4). A 
higher proportion of patients with moderate-to-
severe asthma had uncontrolled disease com-
pared with those with mild asthma (13.5% vs 
2.3%). The proportion of patients with mild and 
moderate-to-severe asthma with well-controlled 
symptoms was 77.3% and 59.6%, respectively. 
Among patients who were prescribed SABA add-
on therapy, 51.5% (52/101) had partially con-
trolled or uncontrolled symptoms. Conversely, 
38.8% (180/464) and 40.9% (110/269) of 
patients who were prescribed ICS/LABA and 
LTRA therapy had partly controlled or uncon-
trolled symptoms, respectively.

Discussion
The proportion of patients who were prescribed 
SABA therapy was low in the Chinese tertiary-
care setting (20%). Among those who were 

prescribed this therapy, 1 in 5 patients received 
SABA over-prescription (⩾3 canisters/year). A 
small subset of patients in our study also pur-
chased OTC SABA directly from a pharmacy 
without a prescription; among these patients, 
50% purchased ⩾3 canisters/year, indicating the 
need for patient education on SABA issues. 
Overall, the vast majority (93.2%) of Chinese 
patients with asthma who were managed at ter-
tiary care centres were prescribed ICS/LABA 
fixed-dose combination therapy, with a higher 
frequency observed in patients with moderate-to-
severe disease (>97%). The proportion of 
patients with mild asthma-prescribed ICS/LABA 
was low, with only 50% prescribed this therapy. 
Of note, more than 50% of patients with asthma 
were also prescribed LTRA mostly in combina-
tion with maintenance treatment. Another key 
observation was the high frequency of antibiotic 
prescriptions in patients with mild asthma. This 
may be because of the overlapping and non-spe-
cific symptoms of mild asthma and respiratory 
tract infections, as well as due to poor treatment 

Table 6. Asthma control levels and severe exacerbations in patients with moderate-to-severe asthma by treatment.

Disease 
characteristics

Treatment Total 
(N = 453)

SABA as 
add-on 
(n = 97)

ICS 
(n = 15)

ICS/LABA 
(FDC) 
(n = 441)

OCS short 
course 
(n = 81)

OCS long 
term 
(n = 37)

Antibiotics 
(n = 41)

LTRA 
(n = 249)

No. patients with severe exacerbations in the last 12 months

 0 exacerbation 43 (44.3) 9 (60.0) 305 (69.2) 12 (14.8) 12 (32.4) 12 (29.3) 156 (62.7) 308 (68.0)

 1 exacerbation 27 (27.8) 3 (20.0) 72 (16.3) 33 (40.7) 10 (27.0) 13 (31.7) 55 (22.1) 76 (16.8)

 2 exacerbations 13 (13.4) NA 35 (7.9) 19 (23.5) 6 (16.2) 9 (22.0) 20 (8.0) 36 (7.9)

 3 exacerbations 6 (6.2) 2 (13.3) 15 (3.4) 8 (9.9) 5 (13.5) 4 (9.8) 8 (3.2) 18 (4.0)

 4 exacerbations 2 (2.1) 1 (6.7) 5 (1.1) 2 (2.5) 1 (2.7) NA 4 (1.6) 5 (1.1)

 5 exacerbations 2 (2.1) NA 4 (0.9) 3 (3.7) 1 (2.7) 2 (4.9) 2 (0.8) 5 (1.1)

 More than 5 
exacerbations

4 (4.1) NA 5 (1.1) 4 (4.9) 2 (5.4) 1 (2.4) 4 (1.6) 5 (1.1)

Asthma symptom control level

 Partly controlled 23 (23.7) 6 (40.0) 117 (26.5) 19 (23.5) 12 (32.4) 13 (31.7) 68 (27.3) 122 (26.9)

 Uncontrolled 26 (26.8) 2 (13.3) 58 (13.2) 23 (28.4) 9 (24.3) 12 (29.3) 39 (15.7) 61 (13.5)

 Well-controlled 48 (49.5) 7 (46.7) 266 (60.3) 39 (48.1) 16 (43.2) 16 (39.0) 142 (57.0) 270 (59.6)

FDC, fixed-dose combination; ICS, inhaled corticosteroids; LABA, long-acting beta-agonists; LTRA, leukotriene receptor antagonists; NA, not 
available; OCS, oral corticosteroids; SABA, Short-Acting Beta-2 Agonist.
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compliance among patients with mild asthma. 
Long-term or maintenance OCS therapy was pre-
scribed in 8% of patients with moderate-to-severe 
asthma, with a mean duration of 81 days.

Approximately 70% of patients did not experi-
ence an exacerbation in the previous 12 months; 
however, among those with moderate-to-severe 
disease, almost 1 in 3 patients experienced at least 
one severe exacerbation (32%), and 7.3% had 
three or more severe exacerbations in that time. 
In addition, 40% of patients with moderate-to-
severe asthma and 23% of those with mild disease 
had partly controlled or uncontrolled symptoms. 
These findings are comparable with that reported 
in the nationwide China Pulmonary Health 
Study, where 15.5% of patients needed to present 
to the emergency department and 7.2% were hos-
pitalised due to an exacerbation in the preceding 
12 months.1 However, in patients with airflow 
limitation, 22.8% experienced exacerbations 
requiring emergency care and 15.7% required 
hospital admission. In the Asia-Pacific Asthma 
Insights and Management study, 67% of Chinese 
patients with asthma reported experiencing exac-
erbation in asthma symptoms (of any severity) in 
the preceding 12 months.19

The low prescription frequency of SABA therapy 
in this study is in contrast with that observed in 
other countries included in the SABINA pro-
gramme.20–22 In the pan-international SABINA 
III study, 38% of patients with asthma were pre-
scribed ⩾3 SABA canisters and 18% purchased 
OTC SABA.15 In the SABINA Asia study, 26% of 
patients with asthma were over-prescribed SABA. 
In the SABINA Malaysia study, nearly half 
(47.4%) of all asthma patients were over-pre-
scribed SABA, and this percentage did not change 
based on treatment facility (primary or speciality 
care).15 The prevalence of SABA over-prescrip-
tion in European countries ranged from 9% to 
38%.20–22 Hence, it is important to view the results 
of this study in the context of the study popula-
tion. First, our study did not include patients that 
were treated at primary care, where a large major-
ity of patients, particularly those with mild dis-
ease, are managed. For example, in a study of 
asthma management patterns in Taiwan, it was 
found that almost 76% of asthma patients were 
managed by internists or family physicians, and 
12% were managed by specialists. Hence, the 
study results do not reflect the SABA prescription 
patterns in primary care. Instead, these results 

may reflect a better case scenario since patients 
were managed by specialists in tertiary care, which 
has a higher level of compliance with GINA rec-
ommendations than primary care. Furthermore, 
more than half of the patients with asthma were 
prescribed LTRA for a long duration; this is in 
line with LTRA use in other countries – for exam-
ple, a retrospective cohort study of medical and 
pharmacy claims database in the United States 
showed that 62% of patients who initiated triple 
therapy, received LTRA.23 Evidence from several 
studies that investigated the efficacy of ICS/LABA 
compared with ICS + LTRA showed superior 
benefits on lung function and exacerbations in 
favour of ICS/LABA;24,25 however, we could not 
compare the effects of ICS + LTRA and ICS/
LABA in this study due to overlapping prescrip-
tions. Despite enrolling patients managed at ter-
tiary-care centres, our study included multiple 
centres with wide geographical representation 
across China, and the frequency of SABA over-
prescription was substantially lower than that 
observed among patients managed at tertiary-care 
centres in other countries.15,20,26,27

Despite the low prescription frequency of SABA 
therapy, more than half (54.5%) of the patients 
who were prescribed SABA experienced a severe 
exacerbation, indicating an increased risk of exac-
erbations in patients receiving this therapy. In 
addition, the long duration of SABA therapy (aver-
age duration of use: 97 days) indicates poor asthma 
control in these patients, which may have prompted 
increased prescriptions for SABA therapy. 
Furthermore, patients who purchase OTC SABA 
directly from a pharmacy, without a prescription, 
are more likely to use ⩾3 canisters of SABA. 
Although we have not assessed whether SABA 
over-prescription is associated with an increased 
incidence of exacerbation, results from the pan-
international SABINA III study showed that 
SABA over-prescription (⩾3 SABA canisters) was 
associated with a 40–92% higher risk of severe 
exacerbation and 36–67% lower likelihood of con-
trolled or partly controlled asthma, compared with 
those prescribed ⩽2 SABA canisters.15 In addi-
tion, previous studies have demonstrated a signifi-
cant association between SABA over-prescription 
and increased risk of exacerbations and respiratory 
and asthma-related deaths.21,22,28,29 Accordingly, 
the recent GINA report recommends against the 
use of SABA-alone therapy in patients with asthma 
and recommends ICS-formoterol therapy (as 
needed) in patients with mild asthma.6
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A key strength of this study is the nationwide per-
spective, thus providing insights into the real-
world asthma management practices in 
tertiary-care settings in China. Data on the his-
tory of exacerbations (including treatment for 
exacerbations) in the preceding 12 months was 
collected to avoid seasonal factors. The study 
results represent robust and reliable data on clini-
cal practice as collected by specialists. However, 
the study did not enrol patients from non-special-
ist and primary-care centres in mainland China; 
hence, it may not reflect management practices in 
these healthcare centres. In addition, the lack of 
data from primary-care centres and a low number 
of patients with mild disease could have limited 
insights into the management patterns of a large 
proportion of asthma patients. Furthermore, the 
study population received prescriptions for a vari-
ety of treatments, making it difficult to analyse 
the exacerbation data by different treatment pat-
terns (such as SABA + ICS, SABA + ICS/
LABA, ICS/LABA + LTRA); thus, appropri-
ately designed studies are needed to determine 
which treatment pattern is most likely to provide 
maximum benefit in clinical practice.

Conclusion
In conclusion, the findings from this nationwide 
SABINA study demonstrated a low prescription 
frequency of SABA therapy among predominantly 
moderate-to-severe asthma patients managed at 
tertiary care centres in China. However, among 
those who received SABA prescriptions, 1 in 5 
patients received ⩾3 canisters per year and more 
than half experienced a severe exacerbation in the 
preceding year. Prescriptions for the evidence-
based ICS/LABA fixed-dose combination therapy 
were high, and fewer patients receiving ICS/LABA 
treatment experienced annual exacerbations than 
those receiving SABA prescriptions. Further reduc-
tion in SABA prescriptions through the use of a 
reliever with anti-inflammatory properties, such as 
an ICS-formoterol fixed-dose combination therapy 
and as recommended by the latest guidelines, may 
further improve clinical outcomes.
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