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ABSTRACT 

Objectives: Severe asthma (SA) can be uncontrolled despite guideline-directed treatment. We 

described SA characteristics and identified factors associated with uncontrolled disease and frequent 

exacerbations.   
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Methods: Post hoc analysis of the observational IDEAL study (201722/NCT02293265) included 

patients with SA aged ≥12 years receiving high-dose inhaled corticosteroids plus additional 

controller(s) for ≥12 months. Uncontrolled SA was defined by Asthma Control Questionnaire (ACQ)-5 

scores ≥1.5 or ≥1 exacerbations (prior year), and further stratified by exacerbation frequency 

(no/infrequent [0–1] vs frequent [≥2]; prior year); associated factors associated were determined 

using multivariate logistic regression. 

Results: Of 670 patients with SA, 540 (81%) were uncontrolled (ACQ-5 scores ≥1.5: 80%; ≥1 

exacerbations [prior year]: 71%). Uncontrolled patients had lower lung function and worse health-

related quality of life (HRQoL) than controlled patients; 197/540 (37%) experienced frequent 

exacerbations (prior year). Worse St George’s Respiratory Questionnaire [SGRQ] total score, 

comorbid sinusitis, or eczema were significantly associated with uncontrolled SA; younger age, never 

smoker status, exacerbation requiring hospitalization (previous year), worse SGRQ symptom score, 

comorbid nasal polyps, COPD, or osteoporosis were significantly associated with uncontrolled SA 

with frequent exacerbations. 

Conclusions: In IDEAL, one-fifth of patients with SA were controlled, based on symptoms. 

Uncontrolled, exacerbating SA was associated with specific comorbidities, frequent exacerbations, 

lower lung function, and compromised HRQoL, although inference from this analysis is limited by the 

selective cross-sectional nature of the cohort. Nonetheless, these data highlight the need for more 

effective precision treatments in this population. 

Keywords: Control/management; morbidity and mortality; quality of life 

 

Introduction 

Approximately 10% of patients with asthma have severe disease (Global Initiative for Asthma [GINA] 

Step 4 or 5), characterized by frequent exacerbations and poor symptom control, reflecting 
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underlying chronic airways inflammation.(1) Severe disease presentation can occur despite optimal 

asthma management and present despite good adherence to treatment and correct inhalation 

technique.(2, 3) Asthma control represents the degree by which treatment reduces current disease 

manifestations, such as symptoms, and minimizes the future risk of adverse outcomes, such as 

exacerbations and accelerated decline in lung function.(4) For patients with severe asthma (SA), 

high-dose inhaled corticosteroids (ICS) combined with an additional controller or oral corticosteroids 

(OCS) are often needed to achieve asthma control.(5) Despite these measures, a considerable 

number of patients with SA continue to have uncontrolled disease.(3) 

Although patients with uncontrolled SA account for only a small portion of the total asthma 

population, these patients demonstrate considerable morbidity and healthcare resource 

utilization.(6-8) Previously, patients with uncontrolled SA have been found to be older, have more 

comorbidities, use more controller medications, and have more frequent asthma exacerbations 

compared with patients with controlled SA.(9-13) Similarly, patients with frequent exacerbations, an 

indicator of uncontrolled disease, have worse health-related quality of life (HRQoL).(11, 14) 

To improve treatment outcomes for patients with uncontrolled SA, there has been an increased 

emphasis on identifying patient phenotypes based on biomarkers, including blood eosinophil counts 

and immunoglobulin (Ig) E levels.(15, 16) Two asthma phenotypes identified include severe 

eosinophilic asthma, characterized by eosinophilic inflammation and recurrent exacerbations, and 

severe allergic asthma, characterized by high serum IgE and eosinophilic inflammation.(5) The 

biomarkers associated with these phenotypes have been used to predict treatment response; 

therefore, the asthma characteristics associated with these phenotypes are of interest in 

determining the need for targeted treatment in these sub-populations.   

Previously, the cross-sectional, single-visit, observational IDEAL study(17) described treatment 

eligibility for the biologics mepolizumab (anti-interleukin [IL]-5), omalizumab (anti-IgE), and 

reslizumab (anti-IL-5) in patients with SA recruited from clinical practice. The objective of this 
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analysis was to describe the characteristics of patients with SA included in the IDEAL study and, also 

to explore two key patient phenotypes: severe uncontrolled asthma and severe uncontrolled asthma 

with frequent exacerbations aiming to support future hypothesis generation.  

 

Methods 

Study design 

The IDEAL study (201722; NCT02293265) was a cross-sectional, single-visit, observational, real-world 

study of patients with SA from specialist clinics in six countries, the USA, Canada, Australia, France, 

the UK, and Germany. The study was conducted in accordance with the International Conference on 

Harmonisation Good Clinical Practice standards and the ethical principles outlined in the Declaration 

of Helsinki. 

Patients 

Enrolled patients with SA were ≥12 years of age and had been treated with high-dose ICS plus at 

least one additional controller (long-acting bronchodilator antagonist [LABA], leukotriene modifier, 

theophylline, or continuous or near continuous OCS [ie, maintenance OCS for ≥50% of the previous 

year]) for ≥12 months, as defined in the American Thoracic Society/European Respiratory Society 

guidelines.(5) The maximum recommended dose of the ICS/LABA combination per local label was 

acceptable for fulfilling the SA criteria if a patient was on a fixed-dose combination medication. No 

medications were prohibited. Patients who had participated in an interventional clinical trial for 

asthma within the past 12 months were excluded. In short, patients were recruited from secondary 

care severe asthma clinics located predominantly in allergist or chest physician offices in a 

consecutive way, depending on their study eligibility (confirmed SA status). Further details of the 

IDEAL study methodology have previously been presented.(17) 
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Measures 

Traits assessed in the IDEAL study included patient demographic and clinical characteristics collected 

at the study visit or retrieved from patients’ medical records.  

The 12-month period prior to the study visit was used to derive the frequency of predefined events 

or to collect the most recent assessments from the patients’ medical records. Events and 

assessments included airway reversibility (≥12% to short-acting β2-agonist administration); lung 

function (forced expiratory volume in 1 second [FEV1] % predicted); asthma exacerbation history (ie, 

clinically significant exacerbations [requiring systemic corticosteroids and/or emergency room visit 

and/or hospitalization], exacerbations requiring hospitalization, and exacerbations requiring 

intubation); and asthma medication use. Asthma exacerbations were confirmed through a review of 

medical records verified by site investigator. Maintenance OCS use was defined as OCS use for at 

least 50% of the previous year. At the study visit, the following characteristics were assessed: patient 

demographics, medical history, asthma disease history, lung function (where recent data were not 

available), white blood cell differential count, IgE tests (performed using central laboratories), and 

measures of symptom control and HRQoL. 

Self-administered measures of symptom control and HRQoL included the St George’s Respiratory 

Questionnaire (SGRQ; scores range from 0 to 100, with higher scores indicating poorer HRQoL), the 

Asthma Quality of Life Questionnaire (AQLQ; scores range from 0 to 7, with lower scores indicating 

greater impairment), the Asthma Control Questionnaire (ACQ-5; scale ranges from 0 to 6, with 

higher scores indicating greater impairment), and the Work Productivity and Activity Impairment 

Index: General Health V2.0 (WPAI-GH; scale ranges from 0 to 100, with higher numbers indicating 

greater impairment/limitation).  
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Study population 

In this post hoc analysis, the SA population was stratified by the study definition of level of asthma 

control, as follows: controlled SA (had not experienced clinically significant asthma exacerbations in 

the prior year and had an ACQ-5 score of <1.5); uncontrolled SA (all other patients, ie, those who 

had experienced clinically significant asthma exacerbations in the prior year or had an ACQ-5 score 

of ≥1.5). Patients with uncontrolled SA were further analyzed by history of clinically significant 

exacerbations (no/infrequent [0–1] vs frequent [≥2] exacerbations in the prior year). An additional 

analysis stratified controlled versus uncontrolled patients by blood eosinophil count category (<150, 

≥150–<300 or ≥300 cells/μL); patients with uncontrolled SA were further stratified by exacerbation 

frequency (no/infrequent [0–1] vs frequent [≥2]) in the prior year.  

Statistical analysis 

All demographic and clinical characteristics were analyzed descriptively and stratified by patient 

subgroup. For the present analysis, the two subgroups of interest included 1) patients with 

uncontrolled SA (vs controlled) and 2) patients with uncontrolled SA who had history of frequent 

(≥2) clinically significant exacerbations (≥2 events/year vs 0–1 events/year) (Figure 1). Factors 

associated with uncontrolled SA or with uncontrolled SA with a history of frequent exacerbations 

were first estimated using univariate analysis, including chi-square test for categorical variables and 

t-test for continuous variables. All variables, except those removed due to collinearity, were included 

in the multivariate logistic regression model by a backward stepwise selection and the 

corresponding odds ratios were assigned to a 95% confidence interval. The following covariates that 

were removed due to collinearity included comorbid obesity (correlation with body mass index 

[BMI]), SGRQ domain scores (correlation with SGRQ total score) and AQLQ score (correlation with 

SGRQ total score). For the remaining variables, the highest observed correlation was 0.47 (between 

FEV1 reversibility and % predicted FEV1); There was no evidence of collinearity in the final model. 

Percentage overall work impairment and activity impairment were excluded from the selection 
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process, as they were only derivable for employed patients and, history of pneumonia was also 

excluded due to only 2 patients responding with “Yes”. All models were also re-run with forward 

selection with the same result. Statistical significance for the multivariate analysis was set at p<0.05. 

Results 

Characteristics of patients with SA 

The total cohort consisted of 670 patients with SA, with a mean age of 50.5 years, of whom 62% 

were female (Table 1). The mean (standard deviation [SD]) BMI was 29.9 (7.4), and 36% of patients 

were former or current smokers. The mean (SD) duration of asthma was 25.8 (16.9) years, with half 

of patients having a family history of asthma (Table S1). In total, 66% of patients had a history of 

allergic rhinitis/hay fever, 13% sinusitis, 11% nasal polyps, and 10% aspirin sensitivity.  

In the previous 12 months, 57% of patients with SA had ≥1 clinically significant exacerbation, with 

30%, 16%, and 8% of patients experiencing ≥2, ≥3, and ≥4 exacerbations, respectively (Table 2). In 

total, 9% of patients had ≥1 asthma exacerbation requiring hospitalization in the previous 12 months 

and 7.5% experienced asthma exacerbations requiring intubation anytime in their history. At the 

study visit, 14% of patients were receiving current maintenance OCS treatment and 25% were 

receiving omalizumab. Mean pre-bronchodilator FEV1 % predicted was 68.7%, with 40% of patients 

having ≥12% airway reversibility. At the study visit, 63% of patients had a blood eosinophil count 

≥150 cells/µL and 32% had ≥300 cells/µL, with a geometric mean of 186 cells/μL.  

Characteristics of patients with SA by asthma control  

The majority (n=540/670; 81%) of patients with SA were uncontrolled. Classification as uncontrolled 

was primarily based on ACQ-5 scores ≥1.5 (80%), followed by ≥1 exacerbations in the previous year 

(71%). Age and smoking status were similar across the asthma control strata and there were no 

notable differences in allergic and some other respiratory comorbidities (ie, allergic rhinitis/hay 

fever, or nasal polyps), except eczema, which was more frequent in controlled SA (n=27/130 [21%] 
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vs n=58/540 [11%]) (Table 1). Patients with uncontrolled versus controlled SA were more frequently 

females (n=340/540 [63%] vs n=75/130 [58%]), had higher mean BMIs (30.2 vs 28.5 kg/m2, 

respectively), and a shorter duration of asthma (25.2 vs 28.2 years, respectively; Table 1; Table S1). A 

greater proportion of patients with uncontrolled versus controlled SA had osteoporosis (n=62/540 

[12%] vs n=8/130 [6%]; Table 1) or depression (n=87/540 [16%] vs n=15/130 [12%]). 

Clinical characteristics and patient-reported outcomes 

Mean pre-bronchodilator FEV1 % predicted was lower in patients with uncontrolled versus 

controlled SA, whereas percent FEV1 reversibility and the proportion of patients with airway 

reversibility ≥12% was higher in the uncontrolled versus controlled strata (Table 2). The geometric 

mean for peripheral blood eosinophil count was similar in both strata (range: 185–189 cells/μL). The 

mean serum IgE, KU/L (geometric mean [SD log]) was lower in patients with uncontrolled versus 

controlled SA; omalizumab use was comparable in both strata (25% in uncontrolled; 26% in 

controlled). 

Patients with uncontrolled SA had higher SGRQ total and domain scores, indicating worse HRQoL, 

than patients with controlled SA (Figure 2a); the difference in SGRQ total scores for uncontrolled 

versus controlled SA was 24.4 (minimal clinically important difference [MCID]: 4 points(18); Figure 

2a), while the difference in AQLQ total score was 1.6 (MCID: 0.5 points(19); Figure 2b). As would be 

expected based on the criteria for uncontrolled SA, mean ACQ-5 scores were higher in the 

uncontrolled compared with the controlled stratum, a difference of 1.6 (MCID: 0.5 points(20); Figure 

2c). WPAI-GH scores were also higher in patients with uncontrolled versus controlled SA (Figure 2d).  

Factors associated with uncontrolled SA 

In the multivariate analysis, independent factors associated with uncontrolled SA were poorer 

HRQoL (higher SGRQ total score), and lower frequency of comorbid sinusitis or eczema (Table S2). 

Details of the univariate analysis are included in Table S3. 
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Characteristics of patients with uncontrolled SA by exacerbation frequency 

In total, 36% (n/N=197/540) of patients with uncontrolled SA experienced ≥2 clinically significant 

exacerbations in the previous 12 months (Figure 1). Patients with a history of frequent (≥2) clinically 

significant exacerbations were younger (mean: 47.8 vs 51.9 years, respectively) and had a higher 

frequency of respiratory comorbidities including sinusitis, nasal polyps, or chronic obstructive 

pulmonary disease (COPD) than patients with no or infrequent (0–1) clinically significant 

exacerbations (Table 3). More patients with a history of frequent exacerbations were currently 

treated with OCS (Table 4) and subsequently experienced higher systemic steroid-exposure–related 

comorbidities (eg, osteoporosis, adrenal insufficiency and Cushing syndrome) compared with 

patients with no or infrequent exacerbations.  

Clinical characteristics and patient-reported outcomes  

A greater proportion of patients with a history of frequent (≥2) clinically significant exacerbations 

had <80% predicted normal FEV1 and had greater reversibility to bronchodilator challenge compared 

with those with no or infrequent (0–1) exacerbations (Table 4; Table S4). Blood eosinophil counts 

were similar across exacerbation strata; however, patients with frequent clinically significant 

exacerbations more frequently had blood neutrophil counts ≥9.0% than those with no or infrequent 

exacerbations. Mean SGRQ scores were higher and AQLQ scores lower (poorer HRQoL) in patients 

with frequent clinically significant exacerbations compared with patients with infrequent or no 

exacerbations (Table 4). 

Factors associated with a history of frequent (≥2) clinically significant exacerbations 

In the multivariate analysis, seven significant factors including younger age (p<0.001), being a never 

smoker (p=0.006), exacerbation requiring hospitalization in the previous year (p<0.001), higher 

SGRQ symptoms scores (poorer HRQoL; p=0.026), comorbid nasal polyps (p=0.034), current COPD 

(p=0.013) and osteoporosis (p=0.032) were associated with a history of frequent clinically significant 

exacerbations (Table S5). Details of the univariate analysis are included in Table S6. 
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Characteristics of patients with SA by blood eosinophil counts 

In the subgroup with uncontrolled SA, the proportions of patients with nasal polyps increased with 

increasing blood eosinophil counts (Table S7). Moreover, the incidence of sinusitis was also highest 

in patients with blood eosinophil counts ≥300 cells/μL, regardless of asthma control status (Table 

S7). The proportion of patients with airway reversibility ≥12% also increased with increasing baseline 

blood eosinophil count in those with uncontrolled SA (Table S8).  

Further observations, when uncontrolled SA was stratified by blood eosinophil count and frequency 

of clinically significant exacerbations included trends towards decreasing FEV1 and increasing 

reversibility with increasing blood eosinophil count (Tables S9 and S10).  

 

Discussion 

This post hoc analysis of the large, observational IDEAL study of patients with SA aimed to describe 

key patient characteristics, and determine factors associated with uncontrolled SA and a history of 

frequent exacerbations in this sample of patients with uncontrolled disease. The results provide a 

detailed description of the population and provide insight into the factors associated with the 

disease subsets highlighted in the study objectives. Of the 670 patients with SA, more than 80% had 

uncontrolled disease despite the use of high-dose ICS plus additional controller(s) for the previous 

12 months. Although the classification as uncontrolled was primarily based on ACQ-5 score (80%), 

the presence of clinically significant exacerbations in the previous year (71%) was highly prevalent. 

Uncontrolled SA was associated with worse lung function and poorer HRQoL than controlled SA. 

Patients with uncontrolled SA with frequent clinically significant exacerbations in the previous year, 

representing more than a quarter of the study population, had more allergic comorbidities, greater 

OCS use and incidence of OCS-associated comorbidities, worse lung function and poorer HRQoL than 

those with no or infrequent exacerbations. These results highlight that most patients in the sample 
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with SA lack disease control, and those who exacerbate frequently carry a substantial clinical, 

healthcare utilization and HRQoL/symptom burden, likely impacting their disease progression and 

prognosis.(5, 21-23)  

Several previously published studies have indicated that uncontrolled asthma is associated with a 

high burden on healthcare systems, with total direct costs of uncontrolled asthma estimated to be 

double that of controlled asthma.(12) In line with previous reports, patients with uncontrolled SA in 

the current analysis experienced more frequent exacerbations, worse lung function, and more OCS 

use than patients with other levels of SA control, as would be expected based on the definition of SA 

control.(1) Additionally, a greater proportion of patients with uncontrolled versus controlled SA had 

osteoporosis, a comorbidity often associated with frequent OCS use.(24, 25) Indeed, it is likely that 

rather than being a factor associated with frequent exacerbations, the higher incidence of 

osteoporosis in patients who experienced frequent exacerbations was due to the chronic use of OCS, 

as shown in previous studies.(26) These factors likely contributed to the substantial HRQoL burden 

observed in patients with uncontrolled SA; differences in SGRQ and AQLQ scores for patients with 

uncontrolled versus controlled SA were approximately 6 and 3 times the MCID, respectively.(18, 20) 

Finally, patients with uncontrolled SA demonstrated greater work impairment as measured by the 

WPAI-GH, with mean scores for work impairment, work time missed and activity impairment 2–4-

times greater than in patients with controlled disease. These results are consistent with previous 

studies of patients with mild to SA(10-12) and indicate a substantial disease burden for patients with 

SA, which worsens with decreasing asthma control.  

A direct relationship between the number of exacerbations in patients with severe eosinophilic 

asthma and lung function decline has previously been demonstrated.(27) The current study supports 

previous observations, showing more respiratory comorbidities and worse lung function in patients 

with uncontrolled SA with frequent exacerbations versus those with infrequent exacerbations. 

Additionally, we built upon previous reports, demonstrating very poor HRQoL at the clinical visit in 

patients with uncontrolled SA with frequent exacerbations. SGRQ total and domain scores were 4–6 
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units higher in patients with uncontrolled SA with frequent exacerbations than in uncontrolled 

patients with no/infrequent exacerbations (MCID 4 points). By contrast, no differences in AQLQ 

scores were observed between these subgroups of patients suggesting that the AQLQ may not be 

sufficiently discriminating for assessing HRQoL in patients with SA and exacerbations. Indeed, it has 

been suggested that standard asthma questionnaires, such as AQLQ, may not detect symptom 

changes in SA as well as the SGRQ, which has been widely used in severe respiratory diseases such as 

COPD and has a broader focus.(28) Together, this information should be considered in the design of 

similar studies of severe asthma in the future.  

A significant association between comorbidities and the presence of uncontrolled asthma has been 

demonstrated previously.(35) Here, we identified several factors associated with uncontrolled SA in 

the multivariate analysis, which aimed to provide a more realistic view of the relationship between 

the variables that contribute to uncontrolled asthma than the univariate analysis. These factors 

included two comorbidities (sinusitis and eczema), as well as higher SGRQ total score, denoting 

poorer HRQoL. Interestingly, eczema and sinusitis were less frequent in patients with uncontrolled 

asthma. This finding is in contrast to a previous review, which found a higher rate of atopic 

conditions such as sinusitis in patients with uncontrolled asthma, albeit in an elderly population.(36) 

Conversely, T helper 2 inflammation, which is associated with uncontrolled asthma, has been 

observed independent of atopic status in some SA populations.(37, 38) These previous findings 

support the possibility that, in this population of patients with SA, atopic conditions such as eczema 

and sinusitis may not have increased in prevalence with uncontrolled disease, but were associated 

with a lower risk of uncontrolled disease. We also identified eight factors associated with frequent 

(≥2) clinically significant exacerbations in the previous year in patients with uncontrolled SA. These 

included three comorbidities, nasal polyps, COPD, and osteoporosis, in addition to younger patient 

age and never smoker status. As has been demonstrated in previous analyses, the current study also 

found that a history of exacerbations requiring hospitalization was strongly associated with frequent 

exacerbation events,(13, 39) as were higher SGRQ symptom scores. Interestingly, AQLQ scores were 
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not associated with frequent exacerbations, further suggesting the appropriateness of the SGRQ 

over the AQLQ in patients with SA. In terms of lung function, while pre-bronchodilator FEV1 was 

significantly associated with uncontrolled SA in the univariate analysis (p=0.042), this result did not 

maintain significance following multivariate correction. Post-bronchodilator FEV1 may be a better 

factor associated with uncontrolled SA and exacerbations due to the fixed airway obstruction in 

patients with SA, as has been demonstrated previously;(40) however, post-bronchodilator FEV1 was 

not assessed in the current study. Notably, blood eosinophil count was not found to be a factor 

associated with a history of frequent clinically significant exacerbations in our analyses, despite high 

counts being a known risk factor for future exacerbations.(41) As approximately 25% of patients in 

each SA control stratum had omalizumab exposure in the previous 12 months prior to the study visit, 

this may have impacted patient blood eosinophil counts and IgE levels during this period. In addition, 

patients with uncontrolled SA with frequent exacerbations were more likely to have blood 

neutrophil counts >9% than those with no/infrequent (0–1) exacerbations, potentially indicating a 

mixed inflammatory phenotype which may be associated with frequent exacerbations.(42, 43)  

Previous studies have estimated that around 55% of patients with SA have uncontrolled disease.(44, 

45) The higher proportion of patients with uncontrolled disease shown here (>80%) is likely due to 

the differing definitions of uncontrolled disease used across studies. Our definition included 

exacerbations and ACQ score, encompassing two clinical aspects that are important to patients, 

whereas some studies base their definition of uncontrolled disease on just one of these elements. 

However, the majority of these patients were uncontrolled based on the ACQ score (80%). As only 

20% of patients in the current study had controlled SA, despite treatment with high-dose ICS and 

additional controller(s), and approximately 25% of controlled patients receiving omalizumab, 

additional targeted and more effective therapeutic approaches would likely be of benefit in 

improving asthma control. Our analysis has presented detailed clinical characteristics of a sample of 

patients with SA and identified several factors that are associated with both uncontrolled SA and 
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uncontrolled SA with frequent (≥2) exacerbations in this sample. These findings may be useful in 

providing targeted treatment approaches in this population. 

The limitations of the IDEAL study have previously been discussed in detail by Albers and 

colleagues.(17) This observational study was a “convenience sample” rather than being based on 

random sampling of patients and, hence, it is possible that recruitment sites and countries may have 

demonstrated bias towards certain patients, potentially impacting results. Additionally, there is an 

unknown potential for selection bias for patients who volunteer for this type of study. This study 

used a cross-sectional design, which does not allow the linking of predictors with future outcomes; 

hence, we were limited to describing factors related to history of exacerbations or asthma control. 

Inclusion of traits or markers as present at study visit plus history of exacerbations allowed us to 

evaluate factors associated with the presence of pre-defined sub-populations or phenotypes; 

however, we cannot discern if these factors are drivers or consequence of these patient phenotypes. 

Finally, we did not collect data on socio-economic status and other social features, which could had 

been informative in respect to access to care or individual attitudes to health. Although all study 

countries were highly developed and located in the European Union, USA, or Canada, country-

specific variations in exposures, socio-economic factors and accessibility of quality care may still 

impact the asthma severity and/or control of the included patients. However, a relatively small 

sample size per country prevented us from running a meaningful country-level analysis to reflect 

national health system differences, therefore it should be noted that country-specific variations are 

not accounted for in the current study.  

Conclusions/key findings 

In this sample of patients from the IDEAL study, controlled SA was achieved infrequently, with 

approximately 80% of patients with SA having some form of uncontrolled disease. Classification of 

uncontrolled SA was primarily based on symptoms and clinically significant exacerbations; these 

patients also had poor lung function and ultimately very poor HRQoL. Comorbidities and HRQoL 
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were found to be significantly associated with uncontrolled disease with a history of frequent (≥2) 

exacerbations. Identifying differences in clinical characteristics and factors associated with 

uncontrolled SA and frequent exacerbations can help support individualized asthma management 

and development of future targeted and more effective therapeutics for patients with SA. 
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Table 1: Demographic characteristics and comorbidities of patients with severe asthma by asthma 

control. 

Characteristic Controlled 

N=130 

Uncontrolled  

N=540 

Total Cohort  

N=670 

Age, years, mean (SD)  50.9 (14.8) 50.4 (15.8) 50.5 (15.6) 

Female, n (%) 75 (58) 340 (63) 415 (62) 

BMI, kg/m
2
, mean (SD) 28.5 (6.4) 30.2 (7.6) 29.9 (7.4) 

Smoking status, n (%)    

Current 9 (7) 43 (8) 52 (8) 

Previous 37 (29) 153 (28) 190 (28) 

Never 84 (65) 344 (64) 428 (64) 

Current medical conditions, n (%)    

Allergic rhinitis or hay 

fever 

92 (71) 351 (65) 443 (66) 

Obesity 45 (35) 222 (41) 267 (40) 

Gastroesophageal reflux 

disease 

45 (35) 197 (37) 242 (36) 

Anxiety 24 (19) 104 (19) 128 (19) 

Depression 15 (12) 87 (16) 102 (15) 

Eczema 27 (21) 58 (11) 85 (13) 

Sinusitis 22 (17) 64 (12) 86 (13) 

Diabetes mellitus 12 (9) 70 (13) 82 (12) 

Aspirin sensitivity 13 (10) 53 (10) 66 (10) 

Nasal polyps 18 (14) 55 (10) 73 (11) 

Osteoporosis 8 (6) 62 (12) 70 (10) 

COPD 2 (2) 31 (6) 34 (5) 

BMI, body mass index; COPD, chronic obstructive pulmonary disease; SD, standard deviation.
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Table 2: Clinical characteristics and patient-reported outcomes of patients with severe asthma by 

asthma control 

Characteristic 

 

Controlled 

N=130 

Uncontrolled  

N=540 

Total Cohort 

N=670 

Lung function    

Pre-bronchodilator FEV1 % 

predicted, mean (SD) 

75.6 (19.8) 67.1 (21.0) 68.7 (21.0) 

Airway reversibility ≥12%, n (%) 40 (31) 228 (42) 268 (40) 

Number of clinically significant exacerbations per patient in the previous 12 months, n (%) 

≥1 event 0 382 (71) 382 (57) 

1 event 0 185 (34) 185 (28) 

2 events 0 92 (17) 92 (14) 

3 events 0 53 (10) 53 (8) 

>3 events 0 52 (10) 52 (8) 

Events/patient-year, mean (SD) 0 (0.0) 1.5 (1.6) 1.2 (1.6) 

Number of asthma exacerbations requiring hospitalization per patient in the previous 12 

months, n (%) 

≥1 event 0 58 (11) 58 (9) 

≥2 events 0 20 (4) 20 (3) 

Asthma medications use, n (%)    

Current OCS use 6 (5) 88 (16) 94 (14) 

Current omalizumab use 34 (26) 134 (25) 168 (25) 

Blood eosinophil count at study visit, cells/µL 

≥150, n (%) 90 (69) 335 (62) 425 (63) 

≥300, n (%) 36 (28) 178 (33) 214 (32) 

≥400, n (%) 18 (14) 121 (22) 139 (21) 

Geometric mean (SD logs) 189 (0.815) 185 (1.041) 186 (1.001) 

Total serum IgE, KU/L, geometric mean (SD 

logs) 

177 (1.8) 150 (1.5) 155 (1.6) 

FEV1, forced expiratory volume in 1 second; IgE, immunoglobulin E; OCS, oral corticosteroid; SD, 

standard deviation.  
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Table 3: Demographic characteristics of patients with uncontrolled severe asthma by history of 

clinically significant exacerbations  

BMI, body mass index; COPD, chronic obstructive pulmonary disease; SD, standard deviation. 

 Uncontrolled severe asthma (N=540) 

Characteristic No/infrequent (0–1) 

clinically significant 

exacerbations 

Frequent (≥2) clinically 

significant exacerbations 

 n=343 (63.5%) n=197 (36.5%) 

Age, years, mean (SD)  51.9 (16.0)  47.8 (15.0) 

Female, n (%) 211 (62) 129 (66) 

BMI, kg/m2, mean (SD) 30.1 (7.4) 30.5 (7.9) 

Smoking status, n (%)   

Current 32 (9) 11 (6) 

Previous 88 (26) 65 (33) 

Never 223 (65) 121 (61) 

Current medical conditions, n (%)   

Allergic rhinitis or hay fever 219 (64) 132 (67) 

Obesity 138 (40) 84 (43) 

Gastroesophageal reflux disease 123 (36) 74 (38) 

Anxiety 64 (19) 40 (20) 

Depression 55 (16) 32 (16) 

Eczema 34 (10) 24 (12) 

Sinusitis 30 (9) 34 (17) 

Diabetes mellitus 52 (15) 18 (9) 

Aspirin sensitivity  36 (11) 17 (9) 

Nasal polyps 27 (8) 28 (14) 

Osteoporosis 33 (10) 29 (15) 

COPD 15 (4) 16 (8) Acc
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Table 4: Clinical characteristics and patient-reported outcomes of patients with uncontrolled 

severe asthma by history of clinically significant exacerbations  

 Uncontrolled severe asthma (N=540) 

Characteristic None/infrequent (0–1) 

clinically significant 

exacerbations 

Frequent (≥2) clinically 

significant exacerbations 

 n=343 (63.5%) n=197 (36.5%) 

Lung function   

Pre-bronchodilator 

FEV1 % predicted, 

mean (SD) 

68.4 (20.4) 64.8 (21.7) 

Airway reversibility 

≥12%, n (%) 

136 (39.7)  92 (46.7) 

Number of clinically 

significant exacerbations 

per patient in the previous 

12 months, n (%) 

  

0 event 158 (46) 0 

≥1 event 185 (54) 197 (100) 

1 event 185 (54) 0 

2 events 0 92 (47) 

3 events 0 53 (27) 

>3 events 0 52 (26) 

Events/patient-year, 

mean (SD) 

0.5 (0.50)  3.1 (1.6) 

Number of asthma 

exacerbations requiring 

hospitalization per patient 

in the previous 12 months, 

n (%) 

  

≥1 event 16 (5) 42 (21) 

≥2 events 0 20 (10) 

Asthma medications use, n 

(%) 
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Current OCS use 50 (15)  38 (19) 

Current omalizumab 

use 

83 (24)  51 (26) 

Blood eosinophil count at 

study visit, cells/µL 

 

≥150, n (%) 210 (61) 125 (64) 

≥400, n (% 75 (22) 46 (23) 

Geometric mean (SD 

logs) 

184 (1.048)  186 (1.033) 

Total serum IgE, KU/L, 

geometric mean (SD logs) 

156 (1.5) 141 (1.6) 

Total neutrophil count (39), 

10^9 

  

<6.0, n (%) 245 (72) 122 (62) 

6.0–<9.0, n (%) 72 (21) 45 (23) 

≥9.0, n (%) 24 (7) 29 (15) 

Health-related 

questionnaires, mean (SD) 

  

SGRQ total score 45.1 (18.3)  50.3 (18.8) 

SGRQ symptom 

domain score 

56.4 (21.8) 63.0 (22.8) 

SGRQ activity domain 

score 

56.9 (23.5) 60.9 (22.5) 

SGRQ impacts domain 

score 

34.7 (19.3) 40.5 (20.2) 

AQLQ total score 4.4 (1.2) 4.2 (1.3) 

ACQ-5 score 2.3 (1.1)  2.5 (1.3) 

AQLQ, Asthma Quality of Life Questionnaire; FEV1, forced expiratory volume in 1 second; IgE, 

immunoglobulin E; OCS, oral corticosteroid; SD, standard deviation; SGRQ, St Georges’ Respiratory 

Questionnaire; WPAI, Work Productivity and Activity Impairment Questionnaire. 
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Figure 1. Patient disposition 
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Figure 2. Mean a) SGRQ, b) AQLQ, c) ACQ-5 and d) WPAI-GH scores in patients with severe asthma 

by asthma control 

 

ACQ, Asthma Control Questionnaire; AQLQ, Asthma Quality of Life Questionnaire; SGRQ, St George's 

Respiratory Questionnaire; WPAI-GH, Work Productivity and Activity Impairment Questionnaire: 

General Health. 
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