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Background: Few studies have quantified symptom burden, health status, and productivity in patients with uncontrolled and 
controlled severe asthma. Up-to-date, real-world, global evidence is needed.
Objective: To quantify symptom burden, health status, and productivity in patients with uncontrolled and controlled severe asthma 
using baseline data from the NOVEL observational longiTudinal studY (NOVELTY; NCT02760329).
Methods: NOVELTY included patients aged ≥18 years (or ≥12 years in some countries) from primary care and specialist centres in 
19 countries, with a physician-assigned diagnosis of asthma, asthma+chronic obstructive pulmonary disease (COPD), or COPD. 
Disease severity was physician-assessed. Uncontrolled severe asthma was defined by an Asthma Control Test (ACT) score <20 and/or 
severe physician-reported exacerbations in the previous year; controlled severe asthma required an ACT score ≥20 and no severe 
exacerbations. Assessment of symptom burden included Respiratory Symptoms Questionnaire (RSQ) and ACT score. Assessment of 
health status included St George’s Respiratory Questionnaire (SGRQ), EuroQoL 5 Dimensions 5 Levels Health Questionnaire (EQ- 
5D-5L) index value, and EQ-5D-5L Visual Analog Score (EQ-VAS). Assessment of productivity loss included absenteeism, 
presenteeism, overall work impairment, and activity impairment.
Results: Of 1652 patients with severe asthma, asthma was uncontrolled in 1078 (65.3%; mean age 52.6 years, 65.8% female) and 
controlled in 315 (19.1%; mean age 55.2 years, 56.5% female). With uncontrolled versus controlled severe asthma, symptom burden 
was higher (mean RSQ score 7.7 vs 2.5), health status more impaired (mean SGRQ total score 47.5 vs 22.4; mean EQ-5D-5L index 
value 0.68 vs 0.90; mean EQ-VAS score 64.1 vs 78.1), and productivity lower (presenteeism 29.3% vs 10.5%).
Conclusion: Our findings highlight the symptom burden of uncontrolled severe asthma compared with controlled severe asthma and 
its impact on patient health status and productivity, and support the need for interventions to improve control of severe asthma.
Keywords: asthma control, health status, productivity, symptom burden, symptom control, uncontrolled severe asthma

Plain Language Summary
Asthma is a condition that affects the airways and has long-term effects on quality of life. Asthma affects about 1–18% of people in 
different countries. People with asthma can be grouped based on whether their doctor considers their asthma to be mild, moderate, or 
severe. They can also be grouped based on how well their asthma symptoms are under control (uncontrolled or controlled). This can be 
assessed by filling in a questionnaire about how their asthma has been in the past 4 weeks, and by whether they had any asthma flare- 
ups in the last year.

We used data from NOVELTY, a study that included over 1600 people with severe asthma. We found that asthma was uncontrolled 
in almost two-thirds of these people. They had more symptoms that affected their ability to work, and their overall health was not as 
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good compared with the one-third of people with controlled severe asthma. Our findings are novel, as they reflect people with asthma 
in the real world, rather than people in clinical trials of new treatments.

Our findings show the burden of uncontrolled severe asthma and highlight that symptom control needs to be improved in people 
with uncontrolled severe asthma. Better treatment for people who have uncontrolled symptoms could reduce the impact of severe 
asthma on their quality of life.

Introduction
Asthma is a heterogeneous inflammatory disease of the airways that is estimated to affect 1–18% of people in different 
countries.1 Of patients with asthma, it is estimated that 3–10% have severe asthma.1 Good symptom control is an 
important goal in asthma management.1 However, even with optimized maximal therapy, not all patients with severe 
asthma achieve good symptom control.1 This represents a significant unmet need. Furthermore, asthma places a high 
burden on healthcare systems and on society due to loss of productivity.1 A survey conducted in the USA between 2008– 
2013 found that asthma was responsible for losses of $29 billion from asthma-related mortality, $50.3 billion in medical 
costs, and $3 billion from absenteeism (missed work and school days), highlighting the significant economic burden of 
asthma.2

One study of patients with severe asthma from specialist clinics reported that up to 81% of patients had uncontrolled 
disease (defined as patients who had clinically significant asthma exacerbations in the prior year, or an Asthma Control 
Questionnaire-5 score of ≥1.5).3 A Canadian study (N=158,516) reported that patients with uncontrolled severe asthma 
(defined based on an algorithm including data on medication and exacerbations in the last year) accounted for 60% of the 
overall direct healthcare costs of asthma from 1996 to 2000.4 Moreover, follow-up of 327 patients in the USA with severe 
or difficult-to-treat asthma enrolled in a cross-sectional study in 2001–2004 observed that for nearly half, asthma 
remained very poorly controlled a decade later (level of control defined by the National Heart, Lung, and Blood 
Institute asthma guidelines).5,6 These previous findings highlight the need for patients with uncontrolled severe asthma 
to receive improved or specialized care.
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Most studies to date that have reported symptom burden, health status, and productivity loss in patients with 
uncontrolled severe asthma have involved patients only from specialist clinics.3,7 Few studies have included patients 
with severe asthma from both primary and specialist care. Furthermore, many of these studies have been from a single 
country and have defined severe asthma only by treatment step.8 One 2015–2016 cross-sectional, patient-completed 
internet-based survey (N=7820) of patients with any asthma severity compared poorly controlled, partly controlled, and 
well-controlled asthma, and found that well-controlled asthma was associated with lower healthcare resource utilization, 
costs, and work productivity loss, and less impaired health status. However, this study was limited to patients in the 
USA.9

In this analysis, we aimed to quantify symptom burden, health status, and productivity loss in patients with 
uncontrolled severe asthma from the NOVEL observational longiTudinal studY (NOVELTY), with patients with 
controlled severe asthma as a benchmark. NOVELTY includes patients from a real-world setting from both primary 
care and specialist centers in the Americas, Asia, Australia and Europe, providing a novel setting in which to evaluate the 
impact of uncontrolled severe asthma.

Methods
Study Design
This was a cross-sectional analysis using baseline data from the NOVELTY cohort (www.clinicaltrials.gov, 
NCT02760329). The study design of NOVELTY has been described previously.10 Briefly, NOVELTY included patients 
aged ≥18 years (or ≥12 years in some countries) with a physician-assigned diagnosis of asthma, chronic obstructive 
pulmonary disease (COPD), or both (asthma+COPD). Patients with a suspected (ie, not confirmed) diagnosis of asthma 
and/or COPD were also enrolled. Patients were enrolled at primary care and specialist centers in 19 countries in the 
Americas, Asia, Australia, and Europe (Supplementary Table 1).10 Data for patients from China were excluded from the 
present analyses due to a change in regulations about data transfer in May 2019.11

Study Population
Patients were included in these analyses if they had a physician-assigned diagnosis of asthma and physician-assessed 
severe asthma (regardless of their current asthma treatment) and completed the NOVELTY baseline study visit. Patients 
with a physician-assigned diagnosis of asthma+COPD were excluded, except for sensitivity analyses. Patients with 
severe asthma were grouped by their level of asthma control. Uncontrolled asthma was defined by an Asthma Control 
Test (ACT) score <2012 and/or ≥1 severe physician-reported exacerbation (defined as requiring systemic corticosteroids, 
emergency-room visit, or hospitalization during the 12-month period prior to the baseline visit). Controlled asthma was 
defined by an ACT score ≥2012 and no severe physician-reported exacerbations in the previous 12 months.

Study Assessments and Outcomes
Physicians recorded baseline and clinical characteristics, including physician-reported exacerbations in the previous year, 
as detailed previously.10 History of allergy was recorded by the physician, excluding food and medication allergies. 
Outcomes for this analysis were related to symptom burden, health status, and productivity loss. These outcomes were 
reported by patients online or by telephone at, or shortly after, the baseline visit.

Symptom burden was assessed using patient-reported outcome measures, including the modified Medical Research 
Council (mMRC) dyspnea scale,13 Respiratory Symptoms Questionnaire (RSQ),14 and ACT score.15 The mMRC 
dyspnea scale is a one-item measure, graded on a 0–4 scale, with a higher grade indicating worse disability due to 
dyspnea; mMRC dyspnea grade ≥2 is classified as clinically important dyspnea.16 The RSQ comprises four items related 
to respiratory symptoms over the previous 4 weeks and the impact they have on patient activity, with each item scored on 
a 0–4 scale. The total score (0–16) is the sum of all items, with higher scores indicating worse symptoms. The ACT 
measures asthma symptom control in the past 4 weeks and comprises five items scored on a 1–5 scale; the total score (5– 
25) is the sum of all items, with higher scores indicating better asthma control. ACT score 5–15 is classified as very 
poorly controlled symptoms, 16–19 as not well controlled, and ≥20 as well controlled.12
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To assess health status, patient-reported outcome measures, including the St George’s Respiratory Questionnaire 
(SGRQ) and the question about overall health status that precedes it,17 Chronic Airways Assessment Test (CAAT),18 

5-level EuroQoL 5-dimension (EQ-5D-5L) index value, and EQ-5D-5L Visual Analog Score (EQ-VAS),19 were used. 
The SGRQ is a 50-item questionnaire scored on a 0–100 scale, which was developed to measure overall health status in 
patients with obstructive airways disease. Higher scores indicate worse health status.17 The CAAT comprises eight items 
scored on a 0–5 scale, measuring the impact of symptoms on health status, and is modified with permission from the 
COPD assessment test20 to replace COPD-specific wording. The total score (0–40) is the sum of all items, with higher 
scores indicating worse health status.18 The EQ-5D-5L index value summarizes the EQ-5D-5L health states using 
a single summary number based on patient responses to five dimensions; the index value reflects how good or bad their 
health state is according to the preferences of the general population of the country/region. To obtain the EQ-5D-5L 
index value, a country-specific value set was used for each country (Supplementary Table 2). For countries where 
a standard EQ-5D-5L value set was not available, a “crosswalk” value set was used. A crosswalk value set is one that 
was created for the EQ-5D-3L and then adapted to fit the EQ-5D-5L descriptive system. For countries where standard 
EQ-5D-5L and EQ-5D-3L value sets were not available, a value set available from a country most closely resembling 
that country was used (Supplementary Table 2). The EQ-VAS indicates patients’ overall health status and is scored on 
a 0–100 scale. Higher scores indicate better health status on that day.19

Productivity loss experienced in the previous week was obtained from the patient-reported Work Productivity and 
Activity Impairment Questionnaire (WPAI).21 This included the percentage absenteeism (work time missed due to 
health), percentage presenteeism (impairment experienced while at work), percentage overall work impairment due to 
health, and percentage activity impairment due to health.

Statistical Analysis
Descriptive results are presented using mean, standard deviation (SD), median, and interquartile range for continuous 
variables, and frequency distributions for categorical variables. R statistical software version 4.1.2 was used in the 
analysis.22

Since physicians may assess asthma severity differently than recommended in guidelines, sensitivity analyses were 
performed by repeating the main analyses in patients in NOVELTY with asthma (regardless of physician-assessed 
severity) who were taking medium- or high-dose inhaled corticosteroid (ICS)+long-acting β2-agonist (LABA) with or 
without a long-acting muscarinic antagonist (LAMA), or any biologic therapy or maintenance oral corticosteroid (OCS); 
this corresponds to treatment steps 4 or 5 in the current (2022) Global Initiative for Asthma (GINA) report.1

Sensitivity analyses were also performed by repeating the main analyses in patients with physician-assessed severe 
asthma+COPD. This sensitivity analysis was performed to assess the generalizability of the findings in patients from 
a global, real-world setting.

Results
Patient Characteristics
A total of 1652 patients with severe asthma were included in this analysis. Of these, 315 (19.1%) had controlled severe 
asthma (mean age 55.2 years, 56.5% female), 1078 (65.3%) had uncontrolled severe asthma (mean age 52.6 years, 65.8% 
female), and 259 (15.7%) could not be classified due to missing ACT values at baseline (Table 1). Of the patients with 
severe asthma, 646 (39.1%) were recruited from primary care.

The uncontrolled severe asthma group had a lower proportion of North-East Asian patients (7.6% vs 22.5%), former 
smokers (28.5% vs 36.5%), and patients with a history of allergies (67.5% vs 74.6%), and a higher proportion of patients with 
a body mass index (BMI) ≥30 kg/m2 (39.5% vs 26.0%), than the controlled severe asthma group, respectively (Table 1).

Maintenance OCS were taken by 11.2% (mean [SD] daily dose 13.7 mg [13.0]) of patients with uncontrolled severe 
asthma and 6.7% (mean [SD] daily dose 12.8 mg [11.9]) of patients with controlled severe asthma. Almost one-third of 
patients with physician-assessed severe asthma were taking biologic therapy, the most common being omalizumab, taken 
by 19.6% and 24.4% of patients with uncontrolled and controlled severe asthma, respectively (Table 1).
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Table 1 Baseline Demographic and Clinical Characteristics in Patients with Physician-Assessed Severe Asthma, including 
those with Uncontrolled Severe Asthma and Controlled Severe Asthma

Variable Severe Asthma 
(N=1652)a

Uncontrolled Severe 
Asthma (N=1078)

Controlled Severe 
Asthma (N=315)

Age (years)
N with data 1652 1078 315
Mean (SD) 53.1 (16.2) 52.6 (15.8) 55.2 (16.3)

Median (IQR) 55 (21) 55 (21) 58 (20)

Sex
Male 613 (37.1) 369 (34.2) 137 (43.5)

Female 1039 (62.9) 709 (65.8) 178 (56.5)
Ethnicity

N with data 1642 1074 311

Caucasian 1155 (70.3) 788 (73.4) 191 (61.4)
African American 75 (4.6) 52 (4.8) 6 (1.9)

North-East Asian 160 (9.7) 82 (7.6) 70 (22.5)

South-East Asian 30 (1.8) 18 (1.7) 7 (2.3)
Other 222 (13.5) 134 (12.5) 37 (11.9)

Years of education
N with data 1593 1045 305
1–9 years 336 (21.1) 210 (20.1) 60 (19.7)

10–12 years 424 (26.6) 279 (26.7) 83 (27.2)

13–15 years 359 (22.5) 227 (21.7) 77 (25.2)
≥16 years 438 (27.5) 304 (29.1) 83 (27.2)

No formal education 36 (2.3) 25 (2.4) 2 (0.7)

BMI WHO categories
N with data 1533 1018 281

<18.5 kg/m2 47 (3.1) 30 (2.9) 12 (4.3)

≥18.5 to <25 kg/m2 433 (28.2) 261 (25.6) 95 (33.8)
≥25 to <30 kg/m2 501 (32.7) 325 (31.9) 101 (35.9)

≥30 kg/m2 552 (36.0) 402 (39.5) 73 (26.0)

Smoking status
N with data 1644 1076 315

Current smoker 106 (6.4) 66 (6.1) 21 (6.7)

Former smoker 496 (30.2) 307 (28.5) 115 (36.5)
Never smoked 1042 (63.4) 703 (65.3) 179 (56.8)

ACT score
N with data 1187 872 315
Mean (SD) 17.3 (5.1) 15.5 (4.6) 22.4 (1.7)

Median (IQR) 18.0 (7.5) 16.0 (6.0) 22.0 (3.0)

ACT score categoriesb

N with data 1187 872 315

Very poorly controlled 431 (36.3) 431 (49.4) 0

Not well controlled 287 (24.2) 287 (32.9) 0
Well controlled 469 (39.5) 154 (17.7) 315 (100.0)

Respiratory comorbiditiesc

Patients with ≥1 respiratory comorbidity 845 (51.2) 588 (54.5) 159 (50.5)
Nonrespiratory comorbiditiesc

Patients with ≥1 nonrespiratory 

comorbidity

1106 (66.9) 763 (70.8) 191 (60.6)

Medication
Maintenance OCS 159 (9.6) 121 (11.2) 21 (6.7)

Anti-IgE (omalizumab) 344 (20.8) 211 (19.6) 77 (24.4)

(Continued)
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Overall, nonrespiratory comorbidities were more common in the uncontrolled versus controlled severe asthma group (70.8% 
vs 60.6% had ≥1 nonrespiratory comorbidity, respectively), including gastro-esophageal reflux disease (20.9% vs 14.0%, 
respectively), depression (10.1% vs 2.5%, respectively) and obesity (10.3% vs 2.9%, respectively; Supplementary Table 3). 
The most common respiratory comorbidity in both groups was allergic rhinitis (28.8% and 27.6%, respectively); of respiratory 
comorbidities, obstructive sleep apnea (9.9% vs 6.3%, respectively) and bronchiectasis (9.2% vs 6.0%, respectively) were more 
common in the uncontrolled versus controlled severe asthma group.

Symptom Burden
Patients with uncontrolled severe asthma had a higher mMRC dyspnea grade than patients with controlled severe asthma 
(mean [SD] 1.5 [1.0] vs 0.8 [0.8], respectively). Additionally, there was a marked difference in distribution, with 45.1% 
of patients with uncontrolled severe asthma having clinically important dyspnea (mMRC dyspnea grade ≥2) compared 
with only 15.7% of those with controlled severe asthma (Figure 1).

RSQ total scores were more than threefold higher in patients with uncontrolled severe asthma (mean [SD] 7.7 [4.0] vs 
2.5 [2.2], respectively; Figure 2) than in patients with controlled severe asthma. In the uncontrolled severe asthma group 
compared with the controlled severe asthma group, a higher proportion of patients experienced shortness of breath more 
than once every day (30.3% vs 5.3%), needed rescue inhalers once or twice every day (22.7% vs 5.9%), or experienced 
moderate limitations in their activity (37.1% vs 6.3%) in the previous 4 weeks, respectively (Figure 3). A higher 
proportion of patients with uncontrolled severe asthma (73.4%) experienced nocturnal awakenings in the previous 4 
weeks than those with controlled severe asthma (29.4%).

ACT score was lower in patients with uncontrolled severe asthma (mean [SD] 15.5 [4.6]) than with controlled 
severe asthma (22.4 [1.7]; Figure 4). Among patients with uncontrolled severe asthma with available data for ACT, 
17.7% had an ACT score that indicated “well-controlled” asthma in the previous 4 weeks, but were classified as 
having uncontrolled severe asthma based on having experienced ≥1 severe physician-reported exacerbation in the 
previous 12 months. Almost half (49.4%) of patients with uncontrolled asthma were classified as having “very 
poorly controlled” asthma based on ACT score. All patients with controlled severe asthma were classified as having 
“well-controlled” asthma symptoms, since an ACT score ≥20 was required for patients to be classified as having 
controlled severe asthma.

Table 1 (Continued). 

Variable Severe Asthma 
(N=1652)a

Uncontrolled Severe 
Asthma (N=1078)

Controlled Severe 
Asthma (N=315)

Anti-IL-5/IL-5R (mepolizumab, 
reslizumab, benralizumab)

151 (9.1) 109 (10.1) 29 (9.2)

Anti-IL-4R (dupilumab) 9 (0.5) 7 (0.6) 2 (0.6)

History of allergyd

N with data 1652 1078 315

Yes 1132 (68.5) 728 (67.5) 235 (74.6)

No 520 (31.5) 350 (32.5) 80 (25.4)
Blood eosinophil count (cells/µL)

N with data 769 531 146

Mean (SD) 244.1 (213.3) 243.2 (206.8) 236.4 (226.1)

Notes: Data are presented as n (%) unless otherwise stated. aOf the 1652 patients with severe asthma, 259 could not be classified as having either 
uncontrolled or controlled asthma due to missing data for ACT. bVery poorly controlled was defined as ACT score ≤15, not well controlled was defined as 
ACT score 16–19, and well controlled was defined as ACT score ≥20.12c List of respiratory and nonrespiratory comorbidities in Supplementary Table 3. 
dAny current or past allergies or allergic conditions. 
Abbreviations: ACT, asthma control test; BMI, body mass index; IgE, immunoglobulin E; IL-4R, interleukin-4 receptor; IL-5, interleukin-5; IL-5R, 
interleukin-5 receptor; IQR, interquartile range; OCS, oral corticosteroid; SD, standard deviation; WHO, World Health Organization.
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Health Status
A lower proportion of the uncontrolled severe asthma group rated their overall health as good (27.9%) or very good (3.6%) 
than those with controlled severe asthma (44.9% and 12.3%, respectively; Supplementary Table 4). SGRQ total score was 
approximately 25 points higher (mean [SD] 47.5 [20.5] vs 22.4 [13.8]) in patients with uncontrolled severe asthma than in 
patients with controlled severe asthma, respectively, indicating worse health status (Figure 5). The impact score (mean [SD] 

Figure 1 (A) Box plot of mMRC dyspnea grade and (B) proportion of patients by mMRC dyspnea grade in patients with uncontrolled severe asthma and controlled severe 
asthma. 
Notes: The mMRC dyspnea scale is a one-item measure, graded on a 0–4 scale, with a higher grade indicating worse disability due to dyspnea.13,16 In panel A, the solid and 
dotted center lines denote the median and mean values, respectively. The boxes represent the interquartile range (25th to 75th percentiles), and the whiskers mark the 
minimum and maximum values. 
Abbreviation: mMRC, Modified Medical Research Council.
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37.8 [22.6] vs 14.6 [13.5]), symptom score (59.1 [20.3] vs 33.2 [19.1]), and activity score (58.1 [25.7] vs 30.4 [21.7]) were 
higher in the uncontrolled severe asthma group than in the controlled severe asthma group (Supplementary Table 4).

CAAT score was higher in the uncontrolled severe asthma group (mean [SD] 20.3 [8.4]) than in the controlled severe 
asthma group (11.4 [7.0]; Figure 5). Among patients with uncontrolled and controlled severe asthma, 50.1% and 10.2% 
had a CAAT score of >20, respectively (Supplementary Figure S1).

Patients with uncontrolled severe asthma had a lower EQ-5D-5L index value (mean [SD] 0.68 [0.3] vs 0.90 [0.1], 
respectively; Figure 5), and EQ-VAS score was 14 points lower (mean [SD] 64.1 [19.2] vs 78.1 [15.1], respectively), than 
patients with controlled severe asthma (Figure 5).

Productivity Loss
Uncontrolled severe asthma was associated with high levels of productivity loss and activity impairment. Patients with 
uncontrolled severe asthma had a two- to threefold greater percentage of absenteeism (10.6% vs 4.0%), presenteeism 
(29.3% vs 10.5%), overall work impairment (32.4% vs 12.1%), and activity impairment (40.9% vs 17.3%) than patients 
with controlled severe asthma, respectively (Figure 6).

Sensitivity Analysis
Results for patients with asthma treated with a medium- or high-dose ICS+LABA, or a medium-dose ICS+LABA with 
a LAMA or any biologic therapy or maintenance OCS, reflecting patients with medium- or high-intensity treatment 
(N=1637), were similar in direction and magnitude to the main analysis (Supplementary Tables 5–7 and Supplementary 
Figures S2–S8). Data for patients with severe asthma+COPD (N=523) are shown in Supplementary Tables 8–10 and 
Supplementary Figures S9–S15, with findings also similar in direction and magnitude to the main analysis. A similar 
proportion of patients with asthma with medium- or high-intensity treatment were taking biologic therapy (30.1%), 
compared with the main analysis (30.4%); however, only a small proportion of patients with physician-assessed severe 
asthma+COPD were taking biologic therapy (9.4%).

Discussion
This global, real-world analysis highlights the symptom burden and productivity loss associated with uncontrolled severe 
asthma, including the comparison with controlled severe asthma. This study provides a novel setting, with patients 

Figure 2 Box plot of RSQ total score in patients with uncontrolled severe asthma and controlled severe asthma. 
Notes: The RSQ comprises four items related to respiratory symptoms over the previous 4 weeks and the impact they have on patient activity, with each item scored on 
a 0–4 scale. The total score (0–16) is the sum of all items, with higher scores indicating worse symptoms.14 The solid and dotted center lines denote the median and mean 
values, respectively. The boxes represent the interquartile range (25th to 75th percentiles), and the whiskers mark the minimum and maximum values. 
Abbreviation: RSQ, Respiratory Symptoms Questionnaire.
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recruited from clinical practice in primary and specialist care, and with physician-assigned diagnosis and physician- 
assessed severity, reflecting real-world physician perspectives. NOVELTY provides a holistic view, including input from 
both physicians and patients. A broad definition was used for patient selection, in contrast with the highly restrictive 
inclusion criteria used in clinical trials, making the findings more generalizable to real life. Additionally, data on 
symptom burden, health status, and productivity loss were available in one dataset, allowing for a more complete 
view of the burden of severe asthma.

Despite the availability of biologic therapies in many of the countries included in NOVELTY, the majority of patients 
with physician-assessed severe asthma had uncontrolled asthma (65.3%), defined as an ACT score <20 at baseline and/or 
at least one severe exacerbation during the 12 months prior to the baseline visit. The uncontrolled severe asthma group 
had a lower proportion of patients from North-East Asia than the controlled severe asthma group, which may reflect use 

Figure 3 RSQ (A) shortness of breath, (B) limited activities, (C) rescue inhaler use, and (D) night awakening in patients with uncontrolled severe asthma and controlled 
severe asthma. 
Notes: The RSQ comprises four items related to respiratory symptoms over the previous 4 weeks and the impact they have on patient activity.14 

Abbreviation: RSQ, Respiratory Symptoms Questionnaire.
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of different criteria by physicians in this region to assess severity. A similar trend was observed in the sensitivity analysis 
in patients with asthma who were receiving medium- or high-intensity treatment. The slightly higher proportion of 
patients on biologics that was observed in the controlled severe asthma group than in the uncontrolled severe asthma 
group may reflect improvement in symptoms and/or exacerbations after starting medication. The uncontrolled severe 
asthma group had a higher proportion of patients with a BMI ≥30 kg/m2 than the controlled severe asthma group, which 
is consistent with a previous cross-sectional study, which found that patients classified as obese (BMI ≥30 kg/m2) were 
more likely to have uncontrolled asthma symptoms than patients with a normal BMI (BMI <25 kg/m2).23

Our findings in patients from primary and specialist care that patients with uncontrolled severe asthma had higher symptom 
burden, lower health status measures, and higher productivity loss than patients with controlled severe asthma are consistent with 
previous studies in specialist clinics. An Italian observational study of elderly patients with asthma reported that those with poorly 
controlled, partially controlled, and well-controlled asthma had significantly different mMRC dyspnea grades (mean [SD] 2.03 
[0.90], 1.38 [0.80], 0.72 [0.71], respectively; P<0.001).24 These are similar to the mMRC dyspnea grades of patients with 
uncontrolled and controlled severe asthma in the present analyses (mean [SD] 1.5 [1.0] and 0.8 [0.8], respectively). In the present 
study, the difference in the mean SGRQ total score between patients with uncontrolled and controlled severe asthma was 25.1 
(47.5 vs 22.4), which is much greater than the minimal clinically important difference (MCID) (≥4 points).25 This is consistent 
with a previous study in specialist clinics that reported a mean difference of 24.4 (47.0 vs 22.6) in SGRQ total scores of patients 
with uncontrolled and controlled severe asthma, respectively.3

For health status, the difference in mean EQ-5D-5L index value for uncontrolled versus controlled severe asthma was 0.22 
(0.68 vs 0.90), which is much greater than the estimated MCID (0.037–0.069),26 demonstrating the magnitude of effect of 
uncontrolled severe asthma. This difference is much greater than in a large US internet-based survey that observed a difference of 
0.1 in EQ-5D-5L index score when comparing patients with poorly controlled asthma and well-controlled asthma, albeit across 
the range of asthma severity.9 However, an observational study conducted in France, with patients recruited by specialist chest 
physicians, observed a difference of 0.24 in EQ-5D-5L scores between patients with uncontrolled severe asthma and well- 
controlled or partly controlled severe asthma (mean [SD] 0.59 [0.25] vs 0.83 [0.22]; P<0.01), a similar difference to the present 
analysis.7

In the present analyses, absenteeism, presenteeism, overall work impairment, and activity impairment were reported 
more frequently by patients with uncontrolled severe asthma than in patients with controlled severe asthma, which is 

Figure 4 Box plot of ACT score in patients with uncontrolled severe asthma and controlled severe asthma. 
Notes: The ACT measures asthma symptom control and comprises five items scored on a 1–5 scale; the total score (5–25) is the sum of all items, with higher scores 
indicating better asthma control.12 The solid and dotted center lines denote the median and mean values, respectively. The boxes represent the interquartile range (25th to 
75th percentiles), and the whiskers mark the minimum and maximum values. Uncontrolled severe asthma was defined by either an ACT score <20 or at least one severe 
physician-reported exacerbation in the previous 12 months. Controlled severe asthma was defined by ACT score ≥20 and no severe physician-reported exacerbations 
(defined as requiring systemic corticosteroids, emergency-room visit, or hospitalization during the 12-month period prior to the baseline visit). 
Abbreviation: ACT, Asthma Control Test.

https://doi.org/10.2147/JAA.S401445                                                                                                                                                                                                                                   

DovePress                                                                                                                                                      

Journal of Asthma and Allergy 2023:16 620

Ding et al                                                                                                                                                             Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


consistent with previous studies in specialist clinics comparing patients (N=7820) with poorly controlled, partly 
controlled, or well-controlled asthma,9 patients (N=2529) with mild-to-moderate asthma or severe asthma,27 and patients 
(N=670) with uncontrolled or controlled severe asthma.3

The strengths of this study include the generalizability of the population to clinical practice. NOVELTY allowed broad patient 
recruitment, and provides an opportunity to assess symptom burden, health status, and productivity loss in patients with severe 
asthma in a real-world setting.10,11 While clinical trials are important to determine whether a treatment or intervention is 
efficacious, they are typically conducted only in restricted patient populations. Most patients from clinical practice are excluded 

Figure 5 Box plots for (A) SGRQ total score, (B) CAAT score, (C) EQ-5D-5L index value, and (D) EQ-VAS score in patients with uncontrolled severe asthma and 
controlled severe asthma. 
Notes: The SGRQ is a 50-item questionnaire scored on a 0–100 scale, with higher scores indicating worse health status.17 The CAAT comprises eight items scored on a 0– 
5 scale, measuring the impact of symptoms on health status, and is modified with permission from the COPD assessment test,20 with higher scores indicating worse health 
status.18 The EQ-5D-5L index value summarizes the EQ-5D-5L health states using a single summary number based on responses to five dimensions, which reflects how good 
or bad a health state is. The EQ-VAS indicates patients’ overall health status and is scored on a 0–100 scale, with higher scores indicating better health status on that day.19 

The solid and dotted center lines denote the median and mean values, respectively. The boxes represent the interquartile range (25th to 75th percentiles), and the whiskers 
mark the minimum and maximum values. 
Abbreviations: CAAT, Chronic Airways Assessment Test; EQ-5D-5L, EuroQoL 5 Dimensions 5 Levels Health Questionnaire; SGRQ, St George’s Respiratory 
Questionnaire; VAS, visual analog score.
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because they do not meet the required eligibility criteria; in severe asthma, these exclusions are particularly on the basis of airflow 
obstruction, bronchodilator reversibility, and smoking status.28 Real-world therapeutic studies complement results from clinical 
trials by providing greater external validity once the efficacy and safety of a treatment have been confirmed under the strictly 
controlled conditions of clinical trials.29 Additionally, patient-reported outcomes are often unavailable in electronic health records 
and are not available in claims databases. The present findings indicate the burden of severe uncontrolled asthma in a broad 
population recruited from both primary and specialist care.

NOVELTY had some limitations.11 The recruitment of patients from clinical practice may have potentially led to biased 
selection of those patients making frequent healthcare visits, but the same applies to other studies mentioned above. In order to 
avoid the selection bias observed in many regulatory studies,28 NOVELTY enrolled an unselected population of patients with 
physician-assigned diagnosis and physician-assessed severity, which may potentially result in variation in criteria used by 
physicians to diagnose asthma or COPD and to classify disease severity, including compared with severe asthma guidelines.30 

Patients were not required to be taking high-dose ICS and LABA and may not have had their treatment optimized, as required by 
severe asthma guidelines.30 However, this is also rarely done before entry to clinical trials of biologic therapies and reflects the 
real-world setting. In this analysis, a higher proportion of patients with uncontrolled severe asthma had missing data for symptom 
burden, health status and productivity measures compared with patients with controlled severe asthma. However, the only 
clinically important difference observed between patients with uncontrolled severe asthma who did or did not complete at least 
one patient-reported outcome was age; patients who completed at least one patient-reported outcome were slightly older than 
those who did not complete any, suggesting that younger patients were less likely to complete patient-reported outcomes (data not 
shown).

Conclusion
In conclusion, our findings highlight the symptom burden of uncontrolled severe asthma and its impact on patient health status and 
productivity. These results support recommendations for interventions to achieve good asthma control in more patients with 
severe asthma, which would reduce its symptom burden and its substantial impact on patient health status and productivity.

Data Sharing Statement
Data underlying the findings described in this manuscript may be obtained in accordance with AstraZeneca’s data sharing 
policy described at https://astrazenecagrouptrials.pharmacm.com/ST/Submission/Disclosure. Data for studies directly listed 
on Vivli can be requested through Vivli at www.vivli.org. Data for studies not listed on Vivli could be requested through Vivli 

Figure 6 Productivity loss in patients with uncontrolled severe asthma and controlled severe asthma. 
Notes: Productivity loss measures were obtained from the WPAI Questionnaire which assessed employment status and absence from work during the past 7 days.21 This included 
absenteeism (percentage of work time missed due to health), presenteeism (percentage of impairment experienced while at work due to health), overall work impairment 
(absenteeism and presenteeism combined), and activity impairment (percentage of impairment in daily activities due to health). Error bars represent standard deviation. 
Abbreviation: WPAI, Work Productivity and Activity Impairment.
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at https://vivli.org/members/enquiries-about-studies-not-listed-on-The-vivli-platform/. AstraZeneca Vivli member page is 
also available outlining further details: https://vivli.org/ourmember/astrazeneca/. The NOVELTY protocol is available at 
https://astrazenecagrouptrials.pharmacm.com.

Ethics Approval and Informed Consent
The NOVELTY study protocol was approved in each participating country by the relevant independent ethics committees 
and institutional review boards (listed in full in Supplementary Table 11) and all patients provided written informed consent.
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