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Abstract 

Introduction 

While mild asthma is generally better controlled than more severe disease, patients with mild asthma 

may experience severe exacerbations. Definite differences between countries in terms of asthma 

severity and control were described previously. Since SYGMA was a global study, this sub-

analysis was conducted in geographic region to investigate potential regional specificities. 

Methods 

The SYGMA2 trial is double-blind multicenter study involving patients ≥12 years of age with mild 

asthma (n=4176), eligible for regular treatment with inhaled corticosteroid (ICS). We conducted an 

open-label descriptive subanalysis of the baseline characteristics of the Russian population (n=579) 

comparing to rest of participants of SYGMA2 trial from other 24 countries. The subanalysis is solely 

descriptive and will be used for hypothesis generation. 

Results 

The Russian population of patients with mild asthma hardly differs from the population in other 

countries in terms of baseline demographic and anthropometric characteristics, smoking status, and 

duration of asthma. At the study entry few patients from Russia received maintenance therapy with 

ICS and had symptom control, but the majority was uncontrolled on short-acting bronchodilators, 

thus the uncontrolled/controlled ratio was 52%/48% vs 45%/55% in other countries. More patients 

with mild asthma in the Russian group had faced at least one severe exacerbation in the previous 

year (30.1% vs 20.7%). 

Conclusions 

The subanalysis revealed a delayed prescription of controller (ICS) therapy and overuse of short-

acting bronchodilators in the Russian population with mild asthma. These factors can lead to 
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insufficient symptom control and higher risk of severe exacerbation in the Russian population with 

mild asthma. 

Keywords: Epidemiology, Morbidity and Mortality, Therapy, Treatment, Pharmacotherapy 

Background 

The epidemiology of mild asthma 

According to the classification offered by the Global Initiative for Asthma (GINA), mild asthma is 

asthma that is well controlled with Step 1 or Step 2 treatment.
1
 Before 2019, Step 1 and 2 treatment 

included short-acting bronchodilators, as needed, or one of two types of a maintenance medication: 

either a low-dose inhaled corticosteroid (ICS) or a leukotriene receptor antagonist (LTRA).
1
 In the 

2019 GINA report an as-needed low-dose combination ICS-formoterol was recommended at step 1 

in adults and adolescents as the preferred controller.
1
 Mild asthma includes intermittent and mild 

persistent asthma.
1
 

In the comprehensive systematic review by Dusser D et al. (2006)
2
 summarizing the state of the 

knowledge about mild asthma, of the 51,338 references listed since 1997, experts found 154 papers 

with clinical trial results or meta-analyses on the subject of adult mild asthma and 222 articles on 

mild asthma in both adults and children. Although a number of epidemiological studies have 

assessed asthma prevalence in the general population,
3–10

 none of them has focused specifically on 

mild asthma. This approach is complicated due to the absence of a set of standardized 

epidemiological criteria of mild asthma.
2
 

The Asthma Insights and Reality survey (AIR) revealed that, of the 2,803 patients from Western 

Europe, 63% had mild asthma (44% intermittent and 19% mild persistent).
3
 In an international study 

(Zureik et al., n = 17,089)
4
 the prevalence of mild asthma was 50%; the same numbers have been 

reported in France (n = 4362) by Liard et al.: intermittent asthma – 13%, mild persistent asthma – 

27%.
5
 Differences in the severity of asthma distributions were found for various age groups: in 

children under 5 years, 84% had mild asthma (69% – intermittent and 15% – persistent), while in 

adults over 70 years of age just 62% had it (24% and 38%, respectively).
9
 

In their review, Dusser D. et al. conclude that the frequency of mild asthma ranges between 50% and 

75%, estimating the worldwide prevalence of mild asthma in the general population at 3.3%.
2
 This 

estimate is confirmed by the results of a recent (2007-2015) population-based cohort study from the 

UK, where over 60% of all asthma patients had mild disease.
11

 

There are no epidemiological studies on mild asthma in the general population in Russia. However, 

in the multi-center observational study of asthma control in outpatient clinics (n=1000, 12 cities in 

Russia) the presence of mild asthma was revealed in only 17% of all asthmatics.
12

 Symptom control 

was achieved in 39% of patients with mild asthma, compared to only 21% patients with moderate 

disease.
12

 

Severe exacerbations in mild asthma 

One of the long-term goals of asthma management is minimizing the risk of exacerbations and 

asthma-related death.
1
 While mild asthma is generally better controlled than more severe disease, 

patients with mild asthma may nevertheless experience exacerbations, including severe and life-

threatening ones.
2
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Two large retrospective cohort trials studied exacerbation frequency in patients with asthma. Data 

were drawn from both US (n=222,817) and UK (n=211,807) databases.
13

 Exacerbations were 

defined as a worsening of asthma requiring an emergency department/hospital admission or oral 

corticosteroid treatment (which conforms to the definition of a severe exacerbation
1
). Disease 

severity was assessed per the modified Leidy category (Wells et al., 2012).
14

 Twelve-and-a-half 

percent of patients in the US and 8.4% in the UK experienced ≥1 exacerbation during a 12-month 

follow-up period.
13

 Mean annual exacerbation rate increased with asthma severity: 0.084 per patient 

per year in the low Leidy category (mild asthma); 0.159 in low-to-moderate; 0.283 in moderate-to-

severe; and 0.547 in the severe category (US data). The same trend was observed in exacerbation 

frequency (US study data is shown at Figure 1).
13

 Thus, severe exacerbations are more common in 

moderate and severe asthma; nonetheless, approximately 1 out of 10 patients with mild asthma 

suffers from severe exacerbation within a year’s time. 

The SYGMA program 

Chronic airway inflammation is known as the main pathogenetic pathway in asthma, and this 

inflammation persists even in mild asthma
1
, therefore ICS are the cornerstone of asthma treatment 

across the disease’s range of severity.
1
 At the same time, adherence to maintenance ICS therapy 

remains low (ranging between 22% and 63%) and mild asthma is one of the predictors of worse 

adherence.
15

 Suissa S. et al showed using a Canadian cohort of asthma patients (n = 30,569) that 

irregular use of ICS is associated with a higher risk of hospitalizations
16

 and asthma-related death.
17

 

On the other hand, overreliance on short-acting β2-agonist (SABA) as a reliever may delay ICS 

introduction in mild asthma.
3,18

 

An alternative symptom-driven regimen of ICS therapy – “anti-inflammatory reliever” or as needed 

therapy, when budesonide-formoterol (Bud-For) is used on demand, on its own or in conjunction 

with maintenance therapy, has been introduced into practice.
19 

A number of randomized controlled 

trials studied Bud-For as needed therapy in patients with moderate-to-severe asthma and showed a 

reduction of severe exacerbation risk compared to the standard maintenance therapy.
19–21

 

The low dose ICS-formoterol strategy has been actively discussed as a possible solution for mild 

asthma.
22

 A proof-of-concept study of Bud-For as needed in patients with mild or intermittent 

asthma has shown promising results.
23

 There has emerged a need for larger randomized clinical trials 

to further explore the Bud-For as needed strategy in patients with mild asthma.
22

 

The SYmbicort Given as needed in Mild Asthma (SYGMA) program
18

 sought to evaluate the 

efficacy and safety of as-needed Bud-For in patients with mild asthma and consisted of two 52-week 

Phase 3 trials: (SYGMA1 (NCT02149199)
24

 and SYGMA2 (NCT02224157).
25

 The SYGMA trials 

compared as-needed Bud-For with either maintenance budesonide plus as-needed terbutaline, or as-

needed terbutaline alone. The primary endpoints included asthma symptom control and the annual 

severe exacerbation rate.
18

 

In the SYGMA1 trial
24

 (full analysis set n=3836) Bud-For as needed was superior to terbutaline as-

needed in terms of the mean percentage of weeks of well-controlled asthma per patient 34.4% vs 

31.1% (the primary endpoint was met); but was inferior to budesonide maintenance therapy (44.4%). 

The annual rate of severe exacerbations in as needed Bud/For group (0.07) was lower than in the 

terbutaline group (0.20) and similar to the budesonide maintenance group (0.09), while the median 

daily ICS dose in the Bud-For as needed group was much lower (57 μg vs 340 μg). 

The SYGMA2 trial
25

 (full analysis set n=4176) also met the primary endpoint: Bud-For as needed 

was non-inferior to budesonide maintenance therapy in terms of the annualized rate of severe 
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exacerbation (0.11 vs 0.12). Meanwhile, exposure of ICS In the Bud-For as needed group was 

approximately one-quarter of that in the budesonide maintenance group. 

The issue of mild asthma control and severe exacerbations in these patients is at least as common in 

Russia as it is in other countries – and of greater import. 

Definite differences between countries and regions in terms of asthma severity and control were 

described In the Asthma Insights and Reality survey (1999-2001)
3
 per which 63% patients from 

Western Europe had mild asthma (44% intermittent and 19% mild persistent), while in Central and 

Eastern Europe only 41% (22% and 19%, respectively) did.
3
 The share of children with lost 

schooldays because of asthma constituted 43% in Western Europe and 68% in Russia.
3
 The use of 

controller medications in cases of mild asthma in Central and Eastern Europe was less common (in 

13% patients with intermittent and 12% with mild persistent asthma) than in Western Europe (in 

18% and 30%, respectively).
3
 

Methods 

The authors have participated as investigators in the SYGMA 1 and 2 trials, which provided an 

opportunity to explore recent data about patients with mild asthma in the Russian population. In 

order to study the peculiarities of mild asthma in Russia (symptom control, real-life therapy, severe 

exacerbation risk) we sought to conduct a subanalysis of the baseline characteristics of the Russian 

population in the SYGMA2 trial comparing to the population from other 24 countries* across the 
world participated in the SYGMA2 trial. The subanalysis is solely descriptive and will be used for 
hypothesis generation. 

The SYGMA2 trial has been chosen because this study was larger than SYGMA1 (full analysis 
population n=4176 and n=3836, respectively) and included more patients from Russia, both in 

absolute terms and as a percentage: SYGMA2 (n=579; 13.9%), SYGMA1 (n=378; 9.9%).
24,25

 Finally, 

the baseline data of the Russian group in the SYGMA2 trial were more complete (there were almost 

no missing data on the target variables). 

We have analyzed the baseline characteristics in the full analysis set of the SYGMA2 trial – 
randomized patients who received any investigational treatment. The characteristics of the Russian 

group were compared: a) with the pooled data from other countries (excluding patients from Russia) 

for percentage variables; b) with the pooled data from all countries (including patients from Russia) 

for continuous variables. 

Only descriptive statistics methods were used; no null hypotheses were tested. Significance of 

between-group differences was not estimated since we have no access to raw data of other countries. 

All calculations were performed using Microsoft Office Excel 2005. 

footnote 

* Australia, Brazil, Bulgaria, Chile, Colombia, Czech Republic, France, Germany, Hungary, Mexico, 

New Zealand, Peru, Philippines, Poland, Republic of Korea, Romania, Saudi Arabia, Slovakia, South 

Africa, Spain, Sweden, Thailand, Ukraine, Vietnam 

Results 

The baseline demographic and anthropometric characteristics of groups in the SYGMA2 trial are 

presented in Table 1. 
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The Russian population was more homogenous in terms of racial composition (almost exclusively 

Caucasian) than the population of other countries. Females prevailed in both groups; this 

predominance was more pronounced among the Russians studied. 

The Russian population was slightly older due to a larger proportion of patients ≥50 years old 

(43.5% vs 32.6%). The difference in the age median was 5 years. More patients in the Russian group 

were overweight or obese, with no difference in the Body Mass Index (BMI) median. 

There was no difference between the groups in terms of smoking status (Table 1). The vast majority 

of patients were non-smokers, while the number of pack-years for others was low (4.0). 

The duration of asthma was similar in the two groups, both in terms of median time since symptoms 

first appeared and since the diagnosis was confirmed (Table 2), while maximal asthma duration in 

the Russian population was higher, probably owing to a higher proportion of older patients. 

At enrollment in the SYGMA2 trial, the Russian population included more patients who were 
uncontrolled on an inhaled short–acting bronchodilator 'as needed' (SABA or/and short-acting 

muscarinic antagonist – SAMA) than patients who were controlled on mono-maintenance therapy 

with either a low dose ICS or LTRA, (with ratio 52%/48%), while in other countries saw an inverse 

of this ratio – 45%/55% (Figure 2). 

Pre-study treatment in groups in the SYGMA2 trial is detailed in Table 3. Practically all (>99%) 

patients in both groups used SABA as-needed to relieve symptoms; the most common SABA was 

salbutamol (83,4% of patients in Russia and 97.2% in other countries). Russian patients used SAMA 

more frequently (11.1% vs 1.5%). Most used ipratropium in combination with SABA (63 of 64 

SAMA users). 

In contrast, controller medications were prescribed in the Russian population more rarely: ICS were 

taken by less than half of patients, LTRA by just 2%. The most prescribed ICS in the Russian 
population was beclomethasone, while in other countries it was budesonide. 

Baseline lung function parameters were normal or close to normal for the vast majority of patients 

in both groups (Table 4). The median forced expiratory volume in 1 second (FEV1) before 
bronchodilator exceeded 80% of the predicted normal, while median post-bronchodilator FEV1 

approached 100% of the predicted normal (Table 4). Still, a smaller proportion of patients in the 
Russian population had pre-bronchodilator FEV1≥80% of the predicted normal (59.6% vs 71.7% in 

other countries) and fewer Russian patients achieved post-bronchodilator FEV1≥100% of the 

predicted normal. 

The reversibility of FEV1 after bronchodilator did not differ between groups (Table 4), thus the 

bronchodilator test was positive in most patients (an increase of FEV1 >12% and >200 mL). 

The crucial peculiarity of the Russian population appeared to be the fact that a much higher 
proportion of patients experienced at least one severe exacerbation in the prior 12 months: 30.1%, 

compared to 20.7% in other countries (Figure 3). 

Discussion 

The retrospective subanalysis of the SYGMA2 clinical trial showed that the Russian population of 

patients with mild asthma hardly differs from the population in other countries in terms of baseline 

demographic and anthropometric characteristics, smoking status, and duration of asthma. The 

Acc
ep

te
d 

M
an

us
cr

ipt



observed differences between the groups in terms of age, sex ratio, and BMI were minimal and did 

not likely influence symptom control or severe exacerbation risk in a substantial way. 

The baseline lung function in the Russian group was slightly worse than in the other population, 

while being generally within the normal limits for both groups. This observation could be partially 

explained by differences in racial composition; in fact, the Russian population was almost 

exclusively Caucasian. The predicted normal values for spirometric parameters in this ethnic group, 

including FEV1, are higher than they are in other groups.
26,27

 

As they joined the study, few patients from Russia had been receiving maintenance therapy (ICS or 

LTRA) and had symptom control. In fact, the majority of the group was uncontrolled on short-acting 

bronchodilators (SABA or/and SAMA), thus the uncontrolled/controlled ratio was 52%/48% 

compared to 45%/55% in other countries. 

More patients with mild asthma in the Russian group had faced at least one severe exacerbation in 

the previous year (30.1% vs 20.7% in other countries). 

The present subanalysis revealed the presence of two factors in the Russian population: delayed 

prescription of controller therapy (mainly ICS) for patients with mild asthma and excessive use of 

short-acting bronchodilators. The authors posit that these factors can lead to insufficient symptom 
control and increase the risk of severe exacerbation. This hypothesis is confirmed by the results of 

large real world evidence studies, showing relationships between SABA overuse and asthma 

exacerbation risk. Thus, a large proportion (30%) of asthma patients in Sweden had SABA overuse 

(collected ≥3 SABA canisters annually).
28

 Increased usage of SABA was associated with an 

increased risk of exacerbations and all-cause mortality.
28

 In patients collecting ≥3 SABA canisters 

during the baseline year, the hazard ratio for exacerbations was 1.18 and 1.28 on treatment Step 1 

and 2, respectively, compared to patients collecting ≤2 canisters/year.
28

 Not only severe asthma (Step 

5), but also mild asthma (Step 1, without maintenance ICS therapy) was associated with an increased 

risk of SABA overuse compared to Step 3 (a 90% and 50% increase in risk, respectively).
28

 In the 

large SABINA program (SABA use IN Asthma) the burden of SABA use was studied in 2006-2017 

in more than one million asthmatics ≥12 years old across 5 European countries (Germany, Italy, 

Spain, Sweden, the UK).
29

 The prevalence of overall SABA overuse (≥3 canisters per year) spanned 

9-38%.
29

 In all countries except the UK, SABA overuse was similar in individuals with mild (9-

32%) and moderate-to-severe (8-31%) asthma.
29

 

This and similar emerging evidence (including the SYGMA program)
24,25

 does not support SABA-

only therapy in cases of mild asthma.
30

 These novel data have led to significant updates in mild 

asthma management in the GINA 2019 and 2020 reports, where as-needed low dose combination 

ICS-formoterol is recommended as the preferred controller for Step 1 in adults and adolescents.
1,30

 

The main limitation of this work is its retrospective approach. We cannot exclude the possibility of a 

systematic bias which may have predisposed patients without controller treatment to be selected for 

the trial in Russian sites. Nonetheless, the present subanalysis is based on data from a double-blind 

randomized controlled trial with a large number of participants (>4000) which buttresses the 

reliability of its conclusions. 

When designing this retrospective subanalysis, the authors did not seek to measure or compare the 

magnitude of differences between Russia and other countries. The main goal of the subanalysis was 

to receive pilot data on mild asthma in Russia so as to generate hypotheses and plan further studies. 
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In order to validate the observed data on severe exacerbation risk in Russian patients with mild 
asthma, and to confirm the relationship between delayed ICS prescription in real practice and a 

higher risk of severe exacerbations, we believe it is necessary to conduct a purposefully designed 

prospective clinical trial. This trial should aim to study the characteristics of mild asthma in Russia, 

while achieving sufficient statistical power and positing the appropriate primary endpoints, namely 

symptom control and severe exacerbation risk on different therapies. 

Conclusion 

The retrospective subanalysis of the SYGMA2 clinical trial showed that the baseline characteristics 

of Russian population with mild asthma (demographic and anthropometric parameters, smoking 

status, and duration of asthma) were similar to the other population studied. Lung function (FEV1) in 

the Russian group was slightly lower compared to other countries. 

Before the study fewer patients from Russia received a controller therapy (ICS or LTRA) and had 

symptom control, yet more Russian patients used only short-acting bronchodilators and were 
uncontrolled, with the ratio of uncontrolled/controlled at 52%/48% vs 45%/55% in other countries. 

Also, the Russian population had a substantially larger proportion of patients with at least one 

severe exacerbation in the previous 12 months (30.1% vs 20.7% in other countries). 

The subanalysis of the Russian population with mild asthma revealed late prescriptions of controller 

(ICS) therapy and excessive use of short-acting bronchodilators, which led to insufficient symptom 

control and increased the risk of severe exacerbation. It is necessary to more actively implement 

differential approaches to anti-inflammatory therapy for asthma, starting at Step 1, including ICS-

containing regimens – maintenance or/and as-needed. 

Declaration of Interest 

Funding 

LLC AstraZeneca. 

Contributors 

The study design was conceived by ZRA and ASB. Data analysis was done by SNA and VVA. ZRA 

drafted the initial manuscript, and all authors reviewed and approved it and subsequent drafts 

including the final manuscript. 

Role of the funding source 

The Sponsor was not involved in the subanalysis design, data analysis and interpretation, or writing 

of the report. The authors had full access to all the data during the subanalysis, and ZRA had final 

responsibility for the decision to submit the paper for publication. 

The views expressed are those of the authors and not necessarily reflect opinions of their institutions 

or the Sponsor. 

Being a principal investigator and national study coordinator in SYGMA1 and SYGMA2 studies 

ZRA has received investigator and national coordinator fees. ZRA also received speaker/consultancy 

fees from AstraZeneca, Boehringer Ingelheim, Chiesi, GlaxoSmithKline, Novartis, Teva; and 

research grants from AstraZeneca, GlaxoSmithKline and Novartis, outside the submitted work. 

Acc
ep

te
d 

M
an

us
cr

ipt



SNA reports personal fees, grants from AstraZeneca, Boehringer Ingelheim, GlaxoSmithKline and 

Novartis, outside the submitted work. 

ASB reports personal fees from AstraZeneca, GlaxoSmithKline, Novartis and Sanofi outside the 

submitted work. 

VVA reports speaker/consultancy fees from Astellas, AstraZeneca, Boehringer Ingelheim, Chiesi, 

GlaxoSmithKline, Teva, and research grants from AstraZeneca, outside the submitted work. 

Acknowledgments 

We thank Dr Nikolay Voznesenskiy, PhD for assistance in the development of the manuscript (data 

processing, preparation of the tables and the figures, literature search and text translation into 

English), this support was sponsored by LLC AstraZeneca. 

We also acknowledge the contribution of all SYGMA2 investigators and LLC AstraZeneca for 
providing the access to the SYGMA2 database. 

References 

1. 2019 GINA Main Report - Global Initiative for Asthma - GINA. https://ginasthma.org/gina-
reports/. Accessed June 8, 2020. 

2. Dusser D, Montani D, Chanez P, et al. Mild asthma: An expert review on epidemiology, clinical 
characteristics and treatment recommendations. Allergy Eur J Allergy Clin Immunol. 
2007;62(6):591-604. doi:10.1111/j.1398-9995.2007.01394.x 

3. Rabe KF, Adachi M, Lai CKW, et al. Worldwide severity and control of asthma in children and 
adults: The global asthma insights and reality surveys. J Allergy Clin Immunol. 
2004;114(1):40-47. doi:10.1016/j.jaci.2004.04.042 

4. Zureik M, Neukirch C, Leynaert B, Liard R, Bousquet J, Neukirch F. Sensitisation to airborne 
moulds and severity of asthma: Cross sectional study from European Community respiratory 
health survey. Br Med J. 2002;325(7361):411-414. doi:10.1136/bmj.325.7361.411 

5. Liard R, Leynaert B, Zureik M, Beguin FX, Neukirch F. Using Global Initiative for Asthma guidelines 
to assess asthma severity in populations. Eur Respir J. 2000;16(4):615-620. 
doi:10.1034/j.1399-3003.2000.16d08.x 

6. Sears MR, Greene JM, Willan AR, et al. A longitudinal, population-based, cohort study of 
childhood asthma followed to adulthood. N Engl J Med. 2003;349(15):1414-1422. 
doi:10.1056/NEJMoa022363 

7. Morgan WJ, Stern DA, Sherrill DL, et al. Outcome of asthma and wheezing in the first 6 years of 
life follow-up through adolescence. Am J Respir Crit Care Med. 2005;172(10):1253-1258. 
doi:10.1164/rccm.200504-525OC 

8. Pearce N, Weiland S, Keil U, et al. Self-reported prevalence of asthma symptoms in children in 
Australia, England, Germany and New Zealand: An international comparison using the ISAAC 
protocol. Eur Respir J. 1993;6(10):1455-1461. 

9. Com-Ruelle L, Crestin B, Dumesnil S. L’asthme En France Selon Les Stades de Sévérité.; 2000. 
https://www.researchgate.net/publication/268413581. Accessed June 8, 2020. 

10. Ronchetti R, Indinnimeo L, Bonci E, et al. Asthma self-management programmes in a population 

Acc
ep

te
d 

M
an

us
cr

ipt



of italian children: A multicentric study. Eur Respir J. 1997;10(6):1248-1253. 
doi:10.1183/09031936.97.10061248 

11. Bloom CI, Nissen F, Douglas IJ, Smeeth L, Cullinan P, Quint JK. Exacerbation risk and 
characterisation of the UK’s asthma population from infants to old age. Thorax. 
2018;73(4):313-320. doi:10.1136/thoraxjnl-2017-210650 

12. Arkhipov V V., Grigoryeva E V., Gavrishina E V. Control of bronchial asthma in Russia: results of 
NIKA multi-center observational study. PULMONOLOGIYA (in Russ. 2011;(6):87-93. 
doi:10.18093/0869-0189-2011-0-6-87-93 

13. Suruki RY, Daugherty JB, Boudiaf N, Albers FC. The frequency of asthma exacerbations and 
healthcare utilization in patients with asthma from the UK and USA. BMC Pulm Med. 
2017;17(1). doi:10.1186/s12890-017-0409-3 

14. Wells KE, Peterson EL, Ahmedani BK, Severson RK, Gleason-Comstock J, Williams LK. The 
relationship between combination inhaled corticosteroid and long-acting β-agonist use and 
severe asthma exacerbations in a diverse population. J Allergy Clin Immunol. 
2012;129(5):1274. doi:10.1016/j.jaci.2011.12.974 

15. Bårnes CB, Ulrik CS. Asthma and adherence to inhaled corticosteroids: Current status and future 
perspectives. Respir Care. 2015;60(3):455-468. doi:10.4187/respcare.03200 

16. Suissa S, Ernst P, Kezouh A. Regular use of inhaled corticosteroids and the long term prevention 
of hospitalisation for asthma. Thorax. 2002;57(10):880-884. doi:10.1136/thorax.57.10.880 

17. Suissa S, Ernst P, Benayoun S, Baltzan M, Cai B. Low-dose inhaled corticosteroids and the 
prevention of death from asthma. N Engl J Med. 2000;343(5):332-336. 
doi:10.1056/NEJM200008033430504 

18. O’Byrne PM, FitzGerald JM, Zhong N, et al. The SYGMA programme of phase 3 trials to evaluate 
the efficacy and safety of budesonide/formoterol given “as needed” in mild asthma: Study 
protocols for two randomised controlled trials. Trials. 2017;18(1). doi:10.1186/s13063-016-
1731-4 

19. Rabe KF, Atienza T, Magyar P, Larsson P, Jorup C, Lalloo UG. Effect of budesonide in 
combination with formoterol for reliever therapy in asthma exacerbations: a randomised 
controlled, double-blind study. Lancet. 2006;368(9537):744-753. doi:10.1016/S0140-
6736(06)69284-2 

20. O’Byrne PM, Bisgaard H, Godard PP, et al. Budesonide/formoterol combination therapy as both 
maintenance and reliever medication in asthma. Am J Respir Crit Care Med. 2005;171(2):129-
136. doi:10.1164/rccm.200407-884OC 

21. Patel M, Pilcher J, Pritchard A, et al. Efficacy and safety of maintenance and reliever 
combination budesonide-formoterol inhaler in patients with asthma at risk of severe 
exacerbations: A randomised controlled trial. Lancet Respir Med. 2013;1(1):32-42. 
doi:10.1016/S2213-2600(13)70007-9 

22. Beasley R, Weatherall M, Shirtcliffe P, Hancox R, Reddel HK. Combination corticosteroid/β-
agonist inhaler as reliever therapy: A solution for intermittent and mild asthma? J Allergy Clin 
Immunol. 2014;133(1):39-41. doi:10.1016/j.jaci.2013.10.053 

23. Haahtela T, Tamminen K, Malmberg LP, et al. Formoterol as needed with or without budesonide 
in patients with intermittent asthma and raised NO levels in exhaled air: A SOMA study. Eur 
Respir J. 2006;28(4):748-755. doi:10.1183/09031936.06.00128005 

Acc
ep

te
d 

M
an

us
cr

ipt



24. O’Byrne PM, FitzGerald JM, Bateman ED, et al. Inhaled Combined Budesonide-Formoterol as 
Needed in Mild Asthma. N Engl J Med. 2018;378(20):1865-1876. 
doi:10.1056/NEJMoa1715274 

25. Bateman ED, Reddel HK, O’Byrne PM, et al. As-Needed Budesonide-Formoterol versus 
Maintenance Budesonide in Mild Asthma. N Engl J Med. 2018;378(20):1877-1887. 
doi:10.1056/NEJMoa1715275 

26. Quanjer PH, Stanojevic S, Cole TJ, et al. Multi-ethnic reference values for spirometry for the 3-
95-yr age range: The global lung function 2012 equations. Eur Respir J. 2012;40(6):1324-
1343. doi:10.1183/09031936.00080312 

27. Cooper BG, Stocks J, Hall GL, et al. The global lung function initiative (GLI) network: Bringing the 
world’s respiratory reference values together. Breathe. 2017;13(3):e56-e64. 
doi:10.1183/20734735.012717 

28. Nwaru BI, Ekström M, Hasvold P, Wiklund F, Telg G, Janson C. Overuse of short-acting β2-
agonists in asthma is associated with increased risk of exacerbation and mortality: A 
nationwide cohort study of the global SABINA programme. Eur Respir J. 2020;55(4). 
doi:10.1183/13993003.01872-2019 

29. Janson C, Menzies-Gow A, Nan C, et al. SABINA: An Overview of Short-Acting β2-Agonist Use in 
Asthma in European Countries. Adv Ther. 2020;37(3):1124-1135. doi:10.1007/s12325-020-
01233-0 

30. Muneswarao J, Hassali MA, Ibrahim B, Saini B, Ali IAH, Verma AK. It is time to change the way 
we manage mild asthma: An update in GINA 2019. Respir Res. 2019;20(1). 
doi:10.1186/s12931-019-1159-y 

  

Acc
ep

te
d 

M
an

us
cr

ipt



Table 1 Demographic and anthropometric parameters of groups in the SYGMA2 trial 

Variable Russia Other countries 

N, full analysis set* 579 3597 

Race, n (%): 

Caucasian 575 (99.3%) 2239 (62.2%) 

Asian 4 (0.7%) 798 (22.2%) 

Other 0 560 (15.6%) 

Sex, n (%):     

Male 184 (31.8%) 1395 (38.8%) 

Female 395 (68.2%) 2202 (61.2%) 

Age, years: 

Median  46.0 41.0 

Minimum-maximum 12-81 12-83 

Age group, n (%): 

≥12–<18 years 58 (10.0%) 353 (9.8%) 

≥18–<50 years 269 (46.5%) 2071 (57.6%) 

≥50–<65 years 186 (32.1%) 870 (24.2%) 

≥65–<85 years 66 (11.4%) 303 (8.4%) 

Body Mass Index, kg/m2:  

Median  26.7 25.7 

Minimum-maximum 1653 14-59 

<25, n (%) 207 (35.8%) 1652 (45.9%) 

≥25–<30, n (%) 197 (34.0%) 1151 (32.0%) 

≥30, n (%) 175 (30.2%) 794 (22.1%) 

Smoking status, n (%): 

Never 508 (87.7%) 3012 (83.7%) 

Current 16 (2.8%) 91 (2.5%) 

Former 55(9.5%) 494 (13.7%) 

Number of pack-years:  

Median  4.0 4.0 

Minimum–maximum 0–9 0–13 

*who received treatment 
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Table 2 Asthma characteristics at enrollment in the SYGMA2 trial 

Variable 
Russia Other countries 

Time since asthma diagnosis, years:  

Median  
7.6 5.8 

Minimum-

maximum 
0.4–71.2 0.5–47.9 

Time since asthma symptoms started, years: 

Median  
10.4 9.6 

Minimum-

maximum 
0.5–71.2 0.6–51.9 

Number of severe exacerbations in the last 12 months, n (%): 

0 
405 (69.9%) 2852 (79.3%) 

≥1  
174 (30.1%) 745 (20.7%) 

Pre-study treatment and control, n (%): 

Uncontrolled 

on SABA 

or/and SAMA 

302 (52.2%) 1632 (45.4%) 

Controlled on 

ICS or LTRA 
277 (47.8%) 1965 (54.6%) 

ICS – inhaled corticosteroid; LTRA – leukotriene receptor antagonist;  

SABA – short-acting β2-agonist; SAMA – short-acting muscarinic antagonist. 
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Table 3 Pre-study treatment of groups in the SYGMA2 trial 

Medications* 

Russia, n 
Other 

countries, n 
Russia, % 

Other 

countries, 

% 

ICS: 

No 
313 1853 54.1% 51.5% 

Yes 
266 1744 45.9% 48.5% 

LTRA: 

No 
568 3375 98.1% 93.8% 

Yes 
11 222 1.9% 6.2% 

SABA as needed: 

No 
1 8 0.2% 0.2% 

Yes 
578 3589 99.8% 99.8% 

SAMA: 

No 
515 3543 88.9% 98.5% 

Yes 
64 54 11.1% 1.5% 

SABA and SAMA: 

No 
516 3551 89.1% 98.7% 

Yes 
63 46 10.9% 1.3% 

ICS molecule: 

Budesonide 98 701 16.9% 19.5% 

Fluticasone 23 440 4.0% 12.2% 

Beclomethasone 130 251 22.5% 7.0% 

Ciclesonide 
2 315 0.3% 8.8% 

Other 
13 37 2.2% 1.0% 

* Includes treatment taken within 30 days prior to run-in. 
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ICS – inhaled corticosteroid; LTRA – leukotriene receptor antagonist; SABA – short-acting β2-
agonist; SAMA – short-acting muscarinic antagonist. 

Table 4 Lung function data for groups in the SYGMA2 trial 

Variable* 
Russia Other countries 

FEV1 pre-bronchodilator, % of predicted normal: 

Median  
82.2 85.1 

Minimum–maximum 
60.3–141.5  41.6–141.5 

<60%, n (%) 
0 4 (0.1%) 

≥60% –<80%, n (%) 
234 (40.4%) 1010 (28.1%) 

≥80% –<100%, n (%) 
284 (49.1%) 2111 (58.7%) 

≥100%, n (%) 
61 (10.5%) 467 (13.0%) 

FEV1 post-bronchodilator, % of predicted normal: 

Median  
95.0 97.0 

Minimum-maximum 
76.5–156.5  61.2–163.5 

<80%, n (%) 
2 (0.3%) 35 (1.0%) 

≥80%–<100%, n (%) 
371 (64.1%) 2081 (57.9%) 

≥100%, n (%) 
205 (35.4%) 1474 (41.0%) 

Reversibility, %: 

Median  
15.4 13.7 

Minimum–maximum 
–9–63 –20–92 

Reversibility, mL: 

Median  
390 350 

Minimum–maximum 
–280–1680 –480–2510 

* At study entry (Visit 2). Missing data are not shown (<0.5%). 

FEV1 – forced expiratory volume in 1 second. 
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Figure 1 The frequency of asthma exacerbations during the 12 months of follow-up, by asthma 
severity (Leidy category) in the US study (n=222,817), modified from 13 
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Figure 2 Pre-study treatment and asthma symptom control 

ICS – inhaled corticosteroid; LTRA – leukotriene receptor antagonist; SABA – short-acting β2-
agonist; SAMA – short-acting muscarinic antagonist. 
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Figure 3 Number of severe exacerbations in the 12 months prior to enrollment 
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