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Background: Health-related quality of life (HRQoL) and productivity of patients with con-
firmed severe asthma (SA) have not been well characterized in large, real-world populations.
Purpose: To characterize SA impact on HRQoL, work productivity, and activity impairment
in a large, real-world cohort in the United States (US).

Methods: CHRONICLE is an observational study of specialist-treated adults (>18 years) in
the US with SA receiving biologics or maintenance systemic corticosteroids (mSCS), or
those persistently uncontrolled by high-dosage inhaled corticosteroids with additional con-
trollers (HD ICS+). At enrollment, patients completed the St. George’s Respiratory
Questionnaire (SGRQ) and Work Productivity and Activity Impairment (WPAI) question-
naire. Results were analyzed for those enrolled between February 2018 and February 2020.
Results: Among patients who completed enrollment questionnaires (n = 1109), mean age
was 54 years and most were women (70%). Among SGRQ respondents (n = 960), mean
(SD) total score was 43 (23); 51% reported good/very good health. Among WPAI respon-
dents (n = 1057; 566 employed), mean (SD) overall work impairment was 21% (25). Patients
receiving biologics (vs mSCS, HD ICS+ only) had better SGRQ total scores (38 vs 59, 48)
and lower work impairment (17% vs 34%, 27%). Patients with better SGRQ activity scores
relative to symptom scores had better SGRQ impacts scores, total scores, and reported better
overall health.

Conclusion: SA significantly affects HRQoL, work productivity, and activity. The SGRQ is
a valuable research instrument for evaluating HRQoL in SA. Due to its association with
HRQoL and overall health, activity impairment should be a focus when monitoring patients’
disease control.

Study Registration: ClinicalTrials.gov Identifier: NCT03373045.

Keywords: real-world, St. George’s Respiratory Questionnaire, SGRQ, WPAI, symptoms,

activity

Introduction
Asthma is a heterogeneous disease for which health care providers (HCPs) use a
combination of subjective symptom-based measurements and objective measure-
ments to guide its diagnosis and management.' For the 5-10% of patients who have
severe disease,” the impact of severe asthma (SA) on health-related quality of life
(HRQoL) is significant but has been underappreciated in asthma research, where the
focus is often on clinical measures of severity such as exacerbation rate, patient-
reported near-term symptom control, and pulmonary function testing.’

Although current asthma treatment guidelines endorse assessment of respiratory
symptoms and associated impairments, activity limitation, and asthma reliever
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medication use to determine asthma control,! broader mea-
sures of patient experience and other assessments of
HRQoL are challenging to quantify and often poorly cor-
relate with clinical assessments. As a result, they are often
secondary objectives in asthma research.* However, in
real-world clinical practice, patient experience is a critical
aspect of asthma treatment and management. Respiratory
symptoms, comorbidities, and associated functional
impairments have been shown to contribute to overall
reduced HRQoL.>> With SA, most patients experience
functional limitations that result in a reduced ability to
perform daily activities and impaired work productivity.’
As a result, an improved understanding of the patient
experience through measures of lifestyle impacts,
HRQoL, and work productivity could help improve clin-
ical decision-making in the treatment of SA. Furthermore,
there is value in understanding whether specific aspects of
the patient experience with SA have a disproportionate
influence on overall HRQoL and thus warrant greater
consideration in SA treatment decisions.

Two large, United States (US)-based, observational stu-
dies previously assessed HRQoL in patients with SA using
the Asthma Quality of Life Questionnaire (AQLQ). With the
AQLQ, a score of 1 indicates severe impairment and 7
indicates no impairment.® In the most recent Severe
Asthma Research Program study conducted in 2012, adults
with SA had mean (standard deviation [SD]) total AQLQ
score at baseline of 4.6 (1.3), lower than that observed for
adults with non-severe asthma (5.5 [1.1]).” In the TENOR II
follow-up assessment in 2013-2014, the mean (SD) overall
Mini-AQLQ score was 4.2 (1.3), and domain scores were
lowest for the environmental stimuli domain (mean [SD]: 3.7
[1.7]).® Despite these prior observations, there are no data
characterizing the impact of SA on HRQoL in a large, con-
temporary, US real-world patient population.

Although the AQLQ has been the traditional instrument
used to examine HRQoL in asthma, several studies in SA
have utilized the Saint George’s Respiratory Questionnaire
(SGRQ). Recent randomized controlled trials (RCTs) of
biologic therapies have shown that the SGRQ performs
well in patients with SA.°'* The SGRQ was developed for
both asthma and chronic obstructive pulmonary disease
(COPD), and has been validated in patients with SA.'%'® It
has 50 items that cover the aspects of symptoms (and their
frequency and severity), activities (eg, those that cause or are
caused by breathlessness), and impacts (eg, social, emo-
tional, work/school interference, self-care, medication con-
cerns, overall self-perception on HRQoL), with lower scores

reflecting better HRQoL.'® In addition, a total score indicates
overall health status.'® The recent use of the SGRQ in clinical
trials in patients with SA underscores the need to better
understand the HRQoL impairments experienced by patients
with SA in a real-world cohort of patients using this assess-
ment. Although global RCTs are the gold standard for estab-
lishing treatment safety and efficacy, RCTs in SA do not well
represent the overall patient population due to study inclu-
sion and exclusion criteria and limited country-specific sam-
ples; Brown et al recently estimated that on average only
10% of patients with SA were eligible for inclusion in
RCTs.!” Thus, there is great value in studying a real-world
patient population with SA that is less selected than cohorts
enrolled in RCTs and more representative of patients treated
by SA specialists in day-to-day clinical practice.

In addition to HRQoL impairments, patients with SA
may experience losses in work productivity. The Work
Productivity and Activity Impairment Asthma (WPAI-
Asthma) questionnaire is often used to evaluate work
productivity and activity losses due to asthma. The
WPAI-Asthma has been found to perform well in patients
with SA and correlates strongly with other asthma-specific
outcomes.'® As with HRQoL, there are no data character-
izing the impact of SA on work productivity in a large,
contemporary, real-world patient population.

CHRONICLE is a real-world, prospective, noninterven-
tional study of US patients with confirmed SA who are
treated by allergists/immunologists or pulmonologists.'’
CHRONICLE is designed to observe routine clinical practice
with minimal inclusion and exclusion criteria other than
those required to confirm the diagnosis of SA and ongoing
subspecialist treatment. To collect data in the most naturalis-
tic manner possible, there are no required tests, imaging, or
study visits beyond the initial enrollment visit. The design of
CHRONICLE has been described in detail.'” The study uses
the SGRQ to evaluate HRQoL and the WPAI-Asthma to
assess work productivity. The goal of the present analysis
was to utilize data collected in the first 2 years of
CHRONICLE to characterize HRQoL, work productivity,
and activity impairment in a large, real-world population of
US patients with specialist-confirmed and specialist-trea-
ted SA.

Methods
Study Participants
Briefly, patients eligible for enrollment in CHRONICLE

must have a diagnosis of SA, as determined by
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subspecialists, for >12 months prior to enrollment, consis-
tent with FEuropean Respiratory Society/American
Thoracic Society guidelines.”'? Patients must be adults
(aged >18 years) currently receiving care from subspecia-
list physicians at a participating site. In addition, patients
must meet one or more of the following criteria: (1)
current use of US Food and Drug Administration-
approved monoclonal antibody therapy for SA; (2) use of
systemic corticosteroids or other systemic immunosup-
pressants for >50% of the prior 12 months for SA; or (3)
uncontrolled asthma while receiving high-dosage inhaled
corticosteroids with additional controllers (HD ICS+
only). To minimize selection bias and reflect a real-world
population as much as possible, exclusion criteria were
intentionally kept minimal, and specialists at participating
sites approached all protocol-eligible patients. Patients
were excluded if they were not willing or able to provide
written informed consent, were not fluent in English or
Spanish, were unable to complete the web-based patient-
reported outcome (PRO) questionnaires, or received an
investigational therapy (for asthma, allergy, atopic disease,
or eosinophilic disease) as part of a clinical trial in the 6
months before enrollment. The CHRONICLE study pro-
tocol received central institutional review board (Advarra,
Columbia, MD, USA) approval on November 3, 2017, and
was registered on ClinicalTrials.gov on December 14,
2017 (NCT03373045).

Data Collection

Data, including patient demographics, medical history, and
current asthma management, are collected from the spe-
cialist at enrollment via an electronic case report form.
After enrollment, the specialist updates the patient’s med-
ical history and medical management every 6 months.
Enrolled patients receive emails to complete web-based
questionnaires at enrollment and at subsequent regular
intervals. The WPAI-Asthma is completed every 3 months,
and the SGRQ is completed every 6 months. In addition,
the specialist rates the patient’s asthma control status (con-
trolled vs uncontrolled) at enrollment and every 6 months
during the study.

For the present study, we used data from patients
enrolled during the first 2 years of CHRONICLE
(February 2018—-February 2020) to assess HRQoL based
on SGRQ responses, as well as work productivity and
activity based on WPAI-Asthma responses. As noted
above, the SGRQ measures HRQoL in individuals with
airway disease.'”!" There are 50 items divided into 3

components: (1) respiratory symptoms (Symptoms); (2)
activity limitations (Activity); and (3) psychosocial
impacts (Impacts) in the prior 3 months."' Scores range
from 0 to 100, with O representing perfect health and 100
representing maximum impairment. Overall health is cap-
tured via a separately scored item that uses a S5-point
verbal rating (ie, very good, good, fair, poor, very poor).
In addition, a free-text question captures unstructured
patient responses about other important activities that
their respiratory condition prevents them from doing
beyond those mentioned in the questionnaire items.

The WPAI-Asthma is an asthma-specific, patient-
reported measure of work absenteeism, work presenteeism
(reduced productivity while working due to illness), total
work productivity loss (absenteeism plus presenteeism),
and overall activity impairment over the prior 7 days.?’
The WPAI questionnaire score represents the percentage
of impairment, from 0 to 100%. Activity limitation is
evaluated in all respondents, whereas questions about
work productivity are applied only to patients who report
being employed.

Statistical Analysis

Descriptive statistics (eg, percentage, mean, SD) were
calculated for patient demographic and clinical character-
istics at enrollment for all enrolled and those who com-
pleted the enrollment questionnaires. There was no
imputation done for missing data. Mean (SD) scores
were calculated for the SGRQ and WPAI at enrollment.
SGRQ and WPAI scores were also assessed by enrollment
treatment class (ie, biologics, maintenance systemic corti-
costeroids [mSCS], or HD ICS+ only).

Additional analyses of SGRQ scores at baseline
assessed the correlation between total summary score and
patients’ overall self-assessment of their health and the
frequency of specific disease effects captured by true/
false questions. A word cloud was used to visualize the
frequency of concepts from the free-text question. Patient
clusters were identified in an exploratory fashion based on
concordance or discordance of SGRQ component scores
(ie, Symptoms, Activity, and Impacts).

SGRQ and WPAI scores were also analyzed for sub-
groups of interest utilizing questionnaire responses col-
lected at or subsequent to enrollment. Among patients
not receiving biologics or systemic corticosteroids (SCS)
during the study, scores were assessed by highest blood
eosinophil count (<150, 150- <300, >300 cells/uL) and
highest total immunoglobulin E level (<30, 30-700, >700
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IU/mL). For the subset of patients with continuous biolo-
gic use for >12 months prior to enrollment, SGRQ and
WPALI scores were assessed among patient groups strati-
fied by exacerbation rate during the year prior to enroll-
ment (=1 versus 0) and HCP control assessment
(controlled versus uncontrolled). SGRQ and WPALI scores
were also assessed by clinical remission status among
patients who received biologics for >12 months during
the study. Clinical remission was defined consistent with
the recent framework by Menzies-Gow et al using avail-
able study endpoints: During the latest 12 months of
biologic use, the absence of SCS use (for maintenance or
acute exacerbation treatment), all (and at least 2) patient
Asthma Control Test scores >20, and confirmation from
the patient (via the Asthma Control Test) and HCP that the
patient’s asthma was controlled in the most recent time
interval !

All analyses were conducted using SAS version 9.4
(SAS Institute, Cary, NC, USA).

Results

A total of 1884 patients enrolled in CHRONICLE from
February 2018 to February 2020 with all enrollment data
entry forms completed. Of these patients, 1109 completed
at least online enrollment.

one questionnaire  at

Supplementary Table 1 shows the characteristics of all

patients who were approached for inclusion (n = 2722)
and enrolled (n = 2026). Patients who were approached but
did not enroll were less likely to have commercial health
insurance (57% vs 60%) and more likely to be uncon-
trolled on HD ICS+ only (38% vs 30%) than those who
enrolled; both groups had a similar mean number of
exacerbations in the prior year. Supplementary Table 2

shows the characteristics of enrolled patients who did (n
= 1109) or did not (n = 775) complete the enrollment PRO
questionnaires. Among enrolled patients, those who did
not complete enrollment questionnaires were more likely
to report Black race (23% vs 15%) or Hispanic or Latino
ethnicity (11% vs 7%), be receiving care from a pulmo-
nologist (58% vs 47%), have Medicaid insurance (14% vs
7%), and were less likely to be employed full-time (36%
vs 42%) or be receiving biologic therapy (61% vs 67%)
than enrollees who completed enrollment questionnaires;
the mean number of exacerbations in the prior year was
slightly higher among those not completing questionnaires
(1.3 vs 1.1).

Among enrollees who completed at least one online
PRO questionnaire at enrollment (n = 1109), the mean age

was 54 years, and most patients were women (70%) and
reported White race (80%) (Table 1). Similar percentages
of patients received care from pulmonologists (47%) and
allergists/immunologists (43%). At enrollment, 52% of
patients were employed. On average, patients experienced
1.1 exacerbations in the 12 months prior to enrollment.
Patient demographic and clinical characteristics were gen-
erally similar among those who completed enrollment
questionnaires and the overall enrolled population,
although patients who completed the questionnaires were
slightly more likely to report White race (80% vs 75% of
the overall study population), receive care from an aller-
gist/immunologist (43% vs 39%), and have commercial
health care insurance (64% vs 60%). A total of 960
patients fully completed the SGRQ at baseline. The mean
(SD) total SGRQ score for the overall study population
was 43 (23) and 51% of patients rated their health as good
or very good. SGRQ scores by treatment category at
enrollment are shown in Figure 1. SGRQ scores were
best for patients receiving biologics and worst for those
receiving mSCS. Aligned with SGRQ scores, the percen-
tage of patients who reported their health to be good or
very good was 55% for patients receiving biologics, 46%
for patients receiving HD ICS+, and 22% for patients
receiving mSCS.

The WPAI was completed at enrollment by 1057
patients, of whom 566 (54%) reported being employed.
For mean (SD) impairment due to asthma among
employed patients, 4% (14) of work time was missed,
and there was a 19% (24) loss in productivity while at
work, resulting in 21% (25) overall work impairment
(Figure 2). Among all patients completing the WPAI,
mean (SD) activity impairment due to asthma was 34%
(31). WPAI results by treatment category at enrollment are
shown in Figure 2. Across all categories, patients receiving
mSCS reported the highest impairment and patients
receiving biologics reported the lowest impairment.

SGRQ data were investigated for further insights.
SGRQ total and component scores (ie, Symptoms,
Activity, and Impacts) were consistent with patient-
reported health; however, there was significant variability
in individual patient scores (Figure 3). The most-reported
activity impairments and psychosocial impacts were short-
ness of breath from hills, sports or exercise, severe exer-
tion, and stairs (Figure 4). Patients’ free-text responses
regarding additional factors impacting their quality of life
(beyond those summarized in Figure 4) reinforced the
importance of physical activity limitations (eg, going
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Table | Demographics and Clinical Characteristics of Enrolled Table | (Continued).
Patients*
Ch teristi All Enrolled C leted
Characteristic All Enrolled Completed aracteristic nrofie omplete
and Completed Enrollment
and Completed Enrollment
. . Data Entry Questionnaires
Data Entry Questionnaires E = 1109
Forms (n = 1109) _‘"}':;4 (n=1109)
(n = 1884) (n = 1884
Homemaker 3 3
Age at enrollment, y Fullti g 5 5
Mean (SD) 54 (14) 54 (14) R” _'t'";e student - -
Median (range) 55 (18, 92) 55 (18, 86) edre
Disabled due to asthma 8 8
Female, % 69 70 Disabled due to 6
nonasthma condition
Race, % +
. Unemployed 6 5
White 75 80
Missing 4 3
Black 19 15
Other 4 4 Education level, %
Not reported 2 | Some high school or 5 3
less
Hispanic or Latino .
. Graduated high school 23 21
ethnicity, %
College 46 48
Hispanic or Latino 8 7
. . . Graduate school 17 19
Not Hispanic or Latino 92 93 o
Missing 9 8
BMI, kg/m?
Enrollment treatment
Mean (SD) 33 (9) 33 (9) -
class, %
Median (range) 32 (9, 109) 32 (9, 109) .
Uncontrolled on high- 30 28
Care by subspecialist at dosage ICS/LABA only
site, % Any monoclonal 65 67
Allergist/immunologist 39 43 antibody
Pulmonologist 51 47 Omalizumab 31 34
Allergist/immunologist 10 10 Non-omalizumab 32 33
and pulmonologist Systemic corticosteroids 14 13
or immunosuppressant
Insurance, %
Commercial 60 64 Exacerbations during 12
Medicare 23 23 months prior to
Medicaid 10 7 enrollment
Othert 5 6 Confirmed 1.2 1.1
Uninsured | | exacerbations per patient,
mean, n
Residential area, %
Suburban 50 52 Notes: *Percentages may not total 100% as a result of rounding. Other” includes
“other government insurance” and “other”. ¥’Unemployed” does not include
Urban 26 25 retired, disabled, or homemaker.
Rural 20 20 Abbreviations: BMI, body mass index; ICS, inhaled corticosteroid; LABA, long-
Missing 4 3 acting beta agonist; SD, standard deviation.
Smoking status, %
Never 66 68
Former 30 29 places, walking, playing, exercise, running) (Figure 5).
Current 3 3 Other major themes included environmental exposures
Employment status, % (eg, pollen, perfume, smoke, humidity, weather) and rela-
Employed full-time 39 42 tionships with people (eg, time spent with family and/or
Employed part-time 6 6 friends, and sexual relationships).
Self-employed 3 4
e-employe Among SGRQ components, there were strong correla-
(Continued) tions between Symptoms and Impacts scores and between
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48|59 37|48

0
Overall (n = 960)

Biologics (n = 599)

mSCS (n = 73) HD ICS+ only (n = 325)

Treatment at enroliment

@ Symptoms Score

Figure | Mean (+SD) SGRQ scores* according to treatment category at enrollment.

Notes: *Scores range from 0 (perfect health) to 100 (maximum impairment).

o Activity Score

O Impacts Score O Total Score

Abbreviations: HD ICS+, high-dosage inhaled corticosteroids and additional controllers; mSCS, maintenance systemic corticosteroids; SD, standard deviation; SGRQ, St.

George’s Respiratory Questionnaire.

Activity and Impacts scores. The greatest interpatient
variability occurred when contrasting Symptoms and
Activity scores (median difference: 14.6). Therefore, we
identified 3 patient clusters using a threshold of the median
difference (15 points) between Symptoms and Activity
scores (Figure 6A). Cluster 1, which represented most
patients, were those with similar Symptoms and Activity
scores (difference <15). Cluster 2 patients had better
Activity scores relative to their Symptoms scores (differ-
ence >15), and Cluster 3 patients had better Symptoms
scores relative to their Activity scores (difference >15).
When assessed by cluster (Figure 6B), Cluster 2 patients
had better mean Impacts scores and total scores than those
in Cluster 1 and Cluster 3. A higher percentage of Cluster
2 patients reported good or very good health (66% vs 50%
and 39% in clusters 1 and 3, respectively). Taken together,
those with better Activity scores relative to Symptoms
score on average had better HRQoL and overall health
compared with those with better Symptoms scores relative
to Activity Scores.

The results of subgroup analyses that were conducted
to examine associations of SGRQ and WPAI scores with
patients’ clinical status are shown in Supplementary
Tables 3 and 4, respectively. Among patients not receiving

biologics or SCS, SGRQ and WPAI scores were generally
similar regardless of highest blood eosinophil count or
total immunoglobulin E levels. Small sample sizes pre-
vented robust comparisons on several endpoints. Among
patients receiving biologics, HRQoL and work productiv-
ity were better for those who had no exacerbations (vs
those with exacerbations), had controlled disease per HCP
assessment (vs those with uncontrolled disease), or met the
definition of clinical remission while receiving biologic
treatment (vs those who did not).

Discussion
The current analysis represents the largest contemporary
characterization of HRQoL and work productivity among
US patients with specialist-confirmed SA. The findings
demonstrate the substantial impact of SA on these aspects
of the patient experience and provide further evidence sug-
gesting that the SGRQ and WPAI are valuable tools for
characterizing HRQoL and work productivity of patients
with SA. These analyses also highlight differential impair-
ment by treatment and provide insights into the relation-
ships between impairment types in the SA population.
HRQoL and work productivity were higher among
patients receiving biologic therapies and lower among
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Impairment (%)

30
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10

211134 171130

39

D 34|57 27

Overall (n = 1057)
Employed (n = 566)

Biologics (n = 708)

Employed (n = 392)

mSCS (n = 85)
Employed (n = 33)

HD ICS+ only (n = 310)
Employed (n = 160)

Treatment category at enrollment

B Employed patients: Percent of work time missed because of asthma

O Employed patients: Percent loss in productivity while at work because of asthma

OEmployed patients: Overall work impairment because of asthma

OPercent activity impairment because of asthma

Figure 2 WPAI results according to treatment category at enrollment®,’.

Notes: *Patients not employed reported ability to complete daily activities. TOverall work impairment is the sum of (a) work hours missed and (b) hours worked multiplied

by impairment while working because of asthma (20).

Abbreviations: HD ICS+, high-dosage inhaled corticosteroids and additional controllers; mSCS, maintenance systemic corticosteroid; WPAI, Work Productivity and

Activity Impairment.

those receiving mSCS and those uncontrolled while
receiving HD ICS+ without biologic or mSCS use. The
lower patient-reported HRQoL, employment, and work
productivity among those receiving mSCS therapy may
be a result of poorly controlled disease, greater symptom
burden, and/or short-term and longer-term adverse conse-
quences and comorbidities associated with mSCS therapy.
Conversely, the higher patient-reported HRQoL and work
productivity among those receiving biologic therapy may
be attributable to better disease control and reduced side
effects compared with SCS treatments. These conclusions
are supported by patient responses to several individual
SGRQ questions. Compared with patients receiving biolo-
gics and HC ICS+ only, patients receiving mSCS at enroll-
ment were more likely to agree with the statements, “I
have unpleasant side effects from my medication” (49% vs
19%, 17%) and “My treatment interferes with my life a
lot” (27% vs 12%, 11%). In addition, only 9% of biologic

recipients at enrollment agreed with the statement, “My
treatment doesn’t help me very much,” compared with
23% and 19% of patients receiving mSCS and HD ICS+
only, respectively.

In the SGRQ components results, we noted that Impacts
scores tended to be better than Symptoms or Activity scores,
regardless of enrollment treatment group. We also found that
patient-reported overall health did not correspond with
HRQoL impairment, as patient-reported overall health was
similar among patients treated with biologic and HD ICS+
only therapies, despite substantial HRQoL and productivity
differences. Patients living with chronic diseases or disabilities
can experience a process of behavioral, functional, and psy-
chosocial adaptation to their limitations over time.* Use of
coping mechanisms, social comparison, and reframing perso-
nal expectations may influence perceptions of HRQoL.> As a
result, true disease impact on aspects of a patient’s well-being
may differ from their global perception of disease impact.
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100+

90

80

70

60—

50

40 T

SGRQ score

30

20

10

0

Poor
(n=126)

Very poor
(n=19)

Fair
(n =406)

Good
(n = 438)

Very good
(n=102)

Patient reported health

B Symptoms Score

Figure 3 SGRQ scores by patient-reported health 1.

@ Activity Score Olmpacts Score O Total Score

Notes: *Score range: 0 (perfect health) to 100 (maximum impairment). 18 respondents with incomplete or missing data excluded. iInterquartile range is represented by a
filled box. The bar represents median value; X represents mean. Whiskers represent minimum and maximum observation, accounting for outliers (filled circles).

Abbreviations: SGRQ, St. George’s Respiratory Questionnaire.

Our findings are consistent with those of the
Identification and Description of sEvere Asthma patients
in a cross-sectional. (IDEAL) study, a recent, multina-
tional real-world study of patients with SA. In the
IDEAL study, patients who had uncontrolled asthma
the Asthma Control
Questionnaire had worse work productivity and HRQoL
by SGRQ than those with controlled asthma,?* with abso-
lute scores similar to those observed in the CHRONICLE
cohort. Both studies also demonstrated that work impair-

based on exacerbations and

ment from SA is primarily driven by productivity impair-
ment while working (ie, presenteeism) rather than
absenteeism.

The WPAI has been used to assess numerous chronic
diseases, including SA. In a systematic review, overall
work productivity impairment ranged from 6-40% and
activity impairment ranged from 6-50% in 11 studies of
allergies and asthma.>®> The overall work impairment
(21%) and activity impairment (34%) observed in our
study population were within these broad ranges. Using

an approach similar to that of Sadatsafavi et al,”® based on
the median weekly income for full-time employees
reported by the US Bureau of Labor Statistics for Q1
2020,?” the annual economic value of this work productiv-
ity impairment can be estimated at approximately $10,400
per full-time employed patient with SA. In addition, the
differences observed by treatment group suggest increased
economic productivity of $4900 and $8400 per full-time
employed patient receiving biologics relative to those
receiving HD ICS+ only or mSCS, respectively.

Furthermore, our cluster analysis of SGRQ component
scores suggests that limitation of physical activity, espe-
cially exertional activity, significantly affects HRQoL
among patients with SA. When engaging in treatment
decision-making, clinicians should consider which aspects
of HRQoL affect individual patients the most, with a focus
on activity impairment.

There is no single, ideal instrument to measure HRQoL
in asthma that covers all possible categories. Given the
increasing use of the SGRQ in clinical trials in patients

https:

720

Dove!

Journal of Asthma and Allergy 2021:14


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

Dovepress

Soong et al

SOB from hills

SOB from sports/exercise
Difficulty with severe exertion
SOB from stairs

Difficulty with moderate exertion
Difficulty with mild exertion
Slow down when walking fast
Exhausted easily

Slow up stairs

Long time for chores

Walk slowly

Cannot play sports

SOB/cough sleep disturbance
Panic when can't catch breath
Tired from coughing
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Not in control

SOB when talking

SOB when bending over
Coughing hurts

Don't expect improvement

89
88
85
84
81
71
69
65
61
55
53
53
51
50
49
45
43
42
40
38
38
37
35

SOB from washing/dressing
Nuisance to friends

Exercise not safe

Everything too much effort

Long time for washing/dressing
Unpleasant treatment side effects

33
32
30
29
22
21

SOB from sitting/lying 19
Treatment is embarrassing 16
Treatment doesn't help much 15
Cannot bathe 15
| am frail/invalid 14
Treatment interferes with life 13
Cannot go to entertainment 13
Cannot do household chores 11
Cannot shop 5
Cannot move from bed/chair 4

0% 10% 20%

30%

40% 50% 60% 70% 80% 90%  100%

Percentage of patients marking effect as true

Figure 4 Percentage of patients responding “true” to specific disease effects collected by the SGRQ.*.

Note: *Questions listed in this figure are paraphrased from the SGRQ.

Abbreviations: SGRQ, St. George’s Respiratory Questionnaire; SOB, shortness of breath.

with SA, our findings help contextualize SGRQ results by
characterizing the impairments experienced by patients
with SA in a real-world setting and examining the relation-
ships between domains. The findings of this and other
studies support the use of the SGRQ, which has been
previously validated in SA,'®'" as an appropriate measure
of HRQoL in SA. The SGRQ captures a wide range of

asthma experiences that may help support shared decision
making between the HCP and patient in a real-world
setting.

SGRQ scores correlated with patient-reported health,
and free-text descriptions of specific impairments gener-
ally aligned with the concepts captured by the SGRQ.
Furthermore, as seen in this study, the SGRQ provides
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Figure 5 Word cloud of patient-reported free-text responses to the SGRQ prompt for “other activities that your respiratory problems may prevent you from doing.”*.
Notes: *The more frequently a specific word was reported, the bigger and bolder it appears in the word cloud. Adapted from WordItOut (http://worditout.com).

Abbreviations: SGRQ, St. George’s Respiratory Questionnaire.

sufficient detail to capture the specific patient experiences
that might be overlooked by a single summary HRQoL
question. However, free-text responses also highlighted
the relevance of environmental exposures and relationship
activities, which are largely absent from the SGRQ.'® The
exploratory subgroup analyses further confirmed the per-
formance of the SGRQ in patients with SA, as SGRQ
scores were associated with exacerbation rate, HCP assess-
ment of asthma control, and remission status. The SGRQ
can effectively evaluate the impacts of SA on patient
experiences in the research setting. In addition, as noted
above, the current findings provide important insights for
the contemporary clinical care of patients with SA. The
goal should be to personally tailor treatment for each
patient with SA based on the patient’s individual disease
management and quality-of-life goals.

Limitations

Patients who did not complete online enrollment question-
naires were not included in the analysis, and some patients
had missing data for the SGRQ and WPAIL The broader
generalizability of the current results is unknown given
these missing data as well as the differences observed in
patients approached for enrollment, those enrolled, and

those completing PRO questionnaires after enrollment. The
available data suggest that those not completing question-
naires had more poorly controlled disease, suggesting that
the reported SGRQ and WPAI results may underestimate the
true burden of disease among the broader population of US
patients with specialist-treated SA. For feasibility and data
quality, data collection for several outcomes of interest was
limited to 12 months prior to enrollment. Although efforts
were undertaken to include diverse study sites, selection of
sites was nonrandom; therefore, the generalizability of the
results is unknown. However, we have previously demon-
strated that CHRONICLE site and provider characteristics
are generally similar to other characterized samples of US
asthma specialists.'® The study does not include children,
adolescents, and patients with SA treated by non-subspecia-
lists, and therefore cannot describe these populations. As the
purpose of this study was descriptive, analyses comparing
treatment groups were not adjusted for potential baseline
differences between the groups. Furthermore, it was not
possible to compare the performance of the SGRQ with
that of other HRQoL instruments because SGRQ is the
only HRQoL questionnaire used in CHRONICLE.

A final important point is that the SGRQ does not address
the risk of long-term and potentially permanent side effects
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Figure 6 Comparison of patient SGRQ Activity and Symptoms component scores*. Panel (A) Distribution of patient clusters; Panel (B) Mean component and total scores by cluster.

Notes: *Scores range from 0 (perfect health) to 100 (maximum impairment). Cluster |
Symptoms score; Cluster 3, better Symptoms score than Activity score.
Abbreviations: SGRQ, St. George’s Respiratory Questionnaire.

of SCS treatment. Patients treated with mSCS or repeated
bursts of SCS for exacerbations can experience future
adverse consequences,”® which can result in functional lim-
itations, reduced ability to perform daily activities, and
reduced HRQoL in the future." From this perspective, the
full HRQoL effects of SA may be underestimated by the
SGRQ or any other instrument that does not account for the
future effects of current/recent SCS treatment.

Conclusions

SA has a significant impact on HRQoL, work productivity,
and activity impairment, despite subspecialist treatment. The
SGRQ is a valuable research tool for evaluating HRQoL in
SA. Study findings highlight the utility of understanding
which specific aspects of HRQoL most affect a patient

, Symptoms and Activity score difference <15; Cluster 2, better Activity score than

(symptoms predominant vs activity impairment predominant)
when setting patient asthma management goals. Activity lim-
itations should be a focus when monitoring disease control and
treatment effectiveness among patients with SA. Furthermore,
clinicians should consider the potential psychosocial context
and adaptations to health status when evaluating patients with
SA. Future research from CHRONICLE will provide data
from a larger patient population and longer follow-up period
to further elucidate factors affecting HRQoL and work pro-
ductivity in patients with SA.

Abbreviations

AQLQ, Asthma Quality of Life Questionnaire; COPD,
chronic obstructive pulmonary disease; HCPs, health care
providers; HD ICS+, high-dosage inhaled corticosteroids
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