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Health-related quality of life burden in

severe asthma

Vanessa M McDonald"?, Sarah A Hiles'?, Kimberley A Jones'?, Vanessa L Clark'?, Janelle Yorke3

of the airways that is associated with an ongoing and

burdensome symptom profile, frequent attacks of asthma
and multiple comorbidities. It affects between 3% and 10% of
individuals with an asthma diagnosis, and has a major impact
on the lives of patients and their families.'? Unlike those with
mild to moderate asthma, people with severe disease are usually
refractory to standard treatment, have poor symptom control
affecting their social and working life, and are at increased risk of
death. In addition, severe asthma places a large financial burden
on the health care system, society and individuals."?

Severe asthma is a complex and heterogeneous disease

As aresult, severe asthma affects the health-related quality of life
(HRQoL) of patients. HRQoL is defined as a multidimensional
concept that includes domains related to physical, mental,
emotional and social functioning. It focuses on the impact that
health status has on the quality of life of individuals, going
beyond direct measures of morbidity and mortality.?

The HRQoL burden for patients with severe asthma is frequently
underappreciated. Current public health messages erroneously
promote that individuals with asthma can live normal lives
unaffected by asthma symptoms and attacks.* While this might be
true for those with mild to moderate asthma, it causes additional
difficulty for individuals with severe disease, for whom poor
symptom control, exacerbations, and impacts on social life,
physical activity, work and school are often unavoidable.
Improving the understanding of this burden among health care
practitioners, policy makers and the community is important if
we are to address the gaps in severe asthma management and
outcomes.

In this article, we will highlight the impact that severe asthma
has on HRQoL, discuss interventions that may improve it, and
examine ways of assessing HRQoL in the clinic.

Understanding the patient’s perspective

HRQoL in severe asthma is impaired across all domains.>*”

Although the extent and nature of impairment varies between
patients,® compromised HRQoL may be one of the hallmarks
of severe disease, with quality of life scores accurately
distinguishing severe from non-severe asthma in children® and
adults.’” HRQoL may also deteriorate over time, particularly for
those who experience serious attacks.!’ Stories describing the
impact of severe asthma on the lives of individuals are available
online (http://toolkit.severeasthma.org.au/living-severe-asthma/
overview and  https://www.asthma.org.uk/advice/severe-
asthma/your-stories-severe-asthma).

Most individuals with mild to moderate asthma are able to
achieve adequate symptom control and avoid attacks of asthma
through treatment with, and adherence to, standard guideline-
based pharmacological therapy. However, people with severe
asthma infrequently achieve this despite an often complex
regimen, which, for example, involves the need to self-manage

e |t is largely unrecognised that the impacts of asthma are
different in patients with severe disease compared with
patients with mild to moderate disease.

e Severe asthma is associated with a significant health-related
quality of life (HRQoL) burden due to excessive symptoms,
frequent and life-threatening attacks, increased comorbidity
burden, and high pharmacological treatment requirements.

e Interventions aimed at improving HRQoL need to be
specifically tested in populations with severe asthma,
including multicomponent interventions targeting the many
clinical characteristics associated with the disease.

e |t is necessary to have patient-reported outcome measures
developed specifically for severe asthma.

e Public health messages recognising the significant burden of

Ksevere asthma on quality of life are needed.

their disease using regular inhaled therapies with multiple
devices, in addition to managing their therapy for multiple
comorbidities.! Due to the refractory nature of the disease,
additional treatments such as oral corticosteroids, which often
have significant side effects, are added to the already difficult
regimen, and this can be an additional burden. Even this may
not result in an obvious improvement in symptoms, and patients
may remain at continued risk of severe attacks.

Our understanding of the impact of severe asthma on
individuals’ lives — an area that was previously poorly explored
— has recently expanded through qualitative research. An
Australian study involving qualitative interviews with 25 people
with severe asthma describes the impact of the disease and why
it contributes such a major burden.* In this study, four themes
emerged from the data, including the “body as a hindrance”, the
“burden of treatment”, being “alone with asthma” and “striving
to adapt”. In describing the impact of her disease, a 54-year-
old woman states: “I have lost in every facet of my life ... My
earning capacity, my self-esteem, my sense of achievement, my
relationships. You name it, it's been there”.* This highlights the
all-encompassing nature of severe asthma.

Biases about severe asthma and its perceived impact, or lack
thereof, from health care professionals, the media, colleagues
and the social networks of people with the condition also
affect the HRQoL of individuals, and these perceptions need
to be appropriately addressed.*'> The Australian study also
highlighted how public perception of asthma leads to people
feeling alone, through confusing messages and general public
misunderstanding. Participants refer to the isolating nature of
television advertisements which portray people with asthma as
being able to achieve anything:

“You have all these ads on telly with wonderful Australian
cricketers that play world class cricket, and they take their
puffer. “‘We have asthma but we can do anything’ ... [People
think], ‘So why can’t you do that?”” (60-year-old woman).*
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Another powerful example of the misunderstanding people with
severe asthma face about their condition was articulated by a
patient with severe disease:

“I think it needs a bit more publicity. Because when you say to
people ‘T've got severe asthma’ I think 90% of the population
goes ‘Oh yeah, asthma. Every second person has that’. I don’t
think there’s a comprehension there ... [There] needs to be
that acknowledgement that people with severe asthma are
[not mild] asthmatics,” (38-year-old woman).*

These examples highlight the need for new public health
messages that acknowledge the impact of severe asthma on
patients’ quality of life and their ability to function.

A systematic review of five qualitative studies describing the
experience of living with severe asthma confirms these findings,
and provides further insight as to why people with severe
asthma have such quality of life burden, with four interrelated
subthemes described.”” In the theme “striving for autonomy
through dealing with symptoms and treatment,” the burden
of coping with symptoms is evident; while these relate to the
continuous disease-specific symptoms of wheeze, breathlessness
and cough, participants also highlight the panic and fear
that they experience in relation to the unpredictability of
their next attack."

Treatment adherence is an important and probably
misunderstood behaviour in severe asthma."* Despite the
frequency of symptoms and the known risk of severe attacks,
suboptimal adherence is common in this population, with

reported prevalence of suboptimal adherence of 44% in one
cohort with severe asthma.'® Qualitative studies give some
insight into this behaviour in severe asthma and the impact of
treatment on quality of life. The burden of treatment and the
adverse effects of medication were noted as significant issues
by participants in all of the studies.*!® Patients will frequently
weigh up the costs and benefits of treatment in an attempt to
lead a normal life. They discuss the negative and unwanted side
effects of oral corticosteroids particularly, and the impact that a
regular and complex regimen has on their lives:

“You're a slave to this regimented ordeal you’'ve got to go
through every day” (54-year-old man).*

Comorbidities are more common in people with severe asthma
than in populations with milder asthma.' This is also important
for the patient’s quality of life as prescribed treatment may be
inappropriate or ineffective if asthma symptoms are aggravated
or mimicked by a comorbid illness.”” Bardin and colleagues
provide a comprehensive review on comorbidities in severe
asthma in this issue.'®

Quantifying the impact of severe asthma on
health-related quality of life

Many of the factors that contribute to impaired HRQoL in
severe asthma are shown in Box 1. Severe asthma is associated
with frequent and intrusive symptoms (89% report daily
wheeze, 56% cough, and 39% phlegm and shortness of breath).’

Impact Assessment

1 Quality of life impacts and practical guide to assessment and intervention

Possible interventions

« STOP-Bang Questionnaire'
« Pittsburgh Sleep Quality Index?®
« Polysomnography

« Activity monitor
« Direct questioning

« Direct questioning

Social difficulties, difficulty
at work or study

itea

Frequent, intrusive symptoms

« Open ended questioning

Questionnaire?*

« ACQ%
« ACT?®
* Assessment of comorbidities

Stigma

i

« Open ended questioning

« International Physical Activity Questionnaire?'

« Hospital Anxiety and Depression Scale??
« Kessler Psychological Distress Scale (K10)#

« Work Productivity and Activity Impairment

« CPAP for sleep apnoea

« Recommend 10 000 steps per day
« Self-management education to prevent exercise-induced
bronchoconstriction

» Support groups
* Family support
« Self-management education

» Cognitive behavioural therapy
» Pharmacotherapy
« Referral to mental health services

» Counselling
» Referral mental health services
* Workplace assessments

« Pharmacotherapy

« Referral

« Management of triggers and aggravating factors
« Self-management education

« Self-management education
» Acceptance and public health campaign

https://toolkit.severeasthma.org.au.

ACQ = Asthma Control Questionnaire. ACT = Asthma Control Test. CPAP = continuous positive airway pressure. For further information, see the Severe Asthma Toolkit:
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Asthma symptoms may lead to other more general
symptoms, such as fatigue, exhaustion and poor
sleep quality (reported in up to 94% of patients),’
as well as deficits in other quality of life domains, | ¢
including discomfort, distress and functional
limitation.* Poor asthma control, frequent attacks, 0.4
suboptimal medication adherence, and reduced lung
function are all correlated with poor HRQoL.>7* 0.2

Major functional limitation is another feature
reported by 70-100% of patients with severe asthma,®’
and is characterised by decreased ability to complete
daily activities (85%),'® physical activity limitation
(69%)%, loss in productivity at work (73%)'° or study
(64%),* and limits in leisure and lifestyle (78%).”%
From a quality of life perspective, one of the most
prominent limitations is in physical activity, which
spans from an inability to participate in sports and
vigorous activities through to an inability to walk far
from a bed or chair.”? Physical activity limitation is
2.6 times more common in uncontrolled, compared
with controlled, moderate to severe asthma,? and
people with this disease walk over 2000 fewer steps
per day than healthy controls, reaching a median of
only 5362 (interquartile range, 3999-7817) steps per
day.” These limitations lead to people with severe

2 Effects of multidimensional assessment and treatment based on a
meta-analysis of three before and after studies (n = 451 participants)3¢*

Increased Improved Improved
_ Asthma control Asthma QoL
0
Worsened
A B C

QoL = quality of life. * Bars represent standardised mean difference with 95% confidence intervals
for exacerbations (A), asthma control (Asthma Control Questionnaire or Asthma Control Test)
(B), and asthma-related quality of life (Asthma Quality of Life Questionnaire) (C), before and
after multidimensional assessment and treatment. Positive effect size indicates an improvement
in asthma control or asthma-related quality of life; negative effect size indicates a reduction
in exacerbations. Source: The image has been adapted, with permission, from the Centre of
Excellence in Severe Asthma.3®

asthma feeling isolated or “alone with asthma”.*"

Most patients report that their disease prohibits activities they
would like to do (78%),” with many reporting limitations in pet
ownership (49%), going out with friends (38%), taking holidays
(28%) and limited job prospects (21%) or participation at school
(14%).8

In terms of workplace productivity, people with severe asthma
are more likely than those with milder asthma to be absent
from work (27% v 18%) or feel impaired at work (73% v 43%).1°
Limitation in employment has negative financial and emotional
consequences, which, in addition to the high cost of
asthma management, burden people with severe asthma
and their families.**!

Many more children and adults with severe asthma experience
poor mental health compared with those with milder asthma
(depression, 25% v 9%; anxiety, 38% ©v 30%),* and report
difficulties in relationships, stigma, and low satisfaction with
life.>*° Emotions and thoughts commonly described include
worry, fear and panic (particularly regarding inability to
breathe or not having medications when needed), sadness,
worthlessness, frustration and irritability.*>* These emotions
and thoughts often generate negative coping strategies, such as
avoidance of physical activity.* Nevertheless, some patients with
severe asthma do report adjusting to their life using positive
coping strategies.*

Improving quality of life in severe asthma

There are several interventions aimed at improving quality
of life in severe asthma, both directly and indirectly. These
interventions include behavioural and pharmacological
treatments, and may involve single targeted treatments or
bundled interventions, which include the assessment and
treatment of related comorbidities and risk factors.

Multidimensional assessment

To account for the heterogeneity of severe asthma, current
guidelines®™ recommend that individuals with severe disease
undergo systematic or multidimensional assessment. A
multidimensional assessment involves a coordinated series of
investigations and evaluations designed to confirm the diagnosis,
identify comorbidities relevant to severe asthma and determine
risk factors.® Thisincludes airway assessments for bronchodilator
reversibility, airflow limitation and airway inflammation;®
assessment of relevant comorbidities, such as anxiety,
depression, gastro-oesophageal reflux disease and sinusitis; and
assessment of important risk factors, such as smoking, obesity,
self-management skills, inhaler device technique, treatment
adherence and inhaler device polypharmacy.® Results of the
assessments identify clinical problems, which can then inform
management decisions such as treatment and specialist referrals.
While to date there are no published randomised controlled
trials of this approach in severe asthma, a meta-analysis of three
observational studies has reported improvements in HRQoL as
well as improved asthma control and reduction in exacerbations
for this system of care, up to a year after implementation® (Box
2). Due to the complex nature of multidimensional assessment,
it is unclear which aspects drive the improvements in HRQoL.

Non-pharmacological interventions and health-related
quality of life

Non-pharmacological interventions are promising avenues
for improving HRQoL in severe asthma (Box 1); however,
much of the evidence to support these interventions has been
developed in general asthma populations and not severe
asthma specifically. Interventions such as education and self-
management programs,” ™ psychological therapies*’ and weight
loss and lifestyle modification** are associated with small to
moderate improvements in HRQoL. Such interventions are also
likely to benefit severe asthma, although specific data in this



group are scarce since many studies focus on mild to moderate
disease. People with severe disease may actually show greater
improvement with interventions,* given their poorer HRQoL
and, as others argue** greater motivation to engage with
interventions likely to improve HRQoL. The most consistent
evidence for improving HRQoL in moderate to severe asthma
is for self-management education (standardised mean difference
[SMD] = 0.29; 95% confidence interval [CI], 0.11-0.47).”% More
intensive self-management interventions, such as structured
chronic disease management programs, appear to have the
greatest impact (SMD = 0.22; 95% CI, 0.08-0.37),%4¢ compared
with more minimal interventions, such as the provision of
personalised written action plans alone. Although personalised
written action plans help to improve asthma control in adults
and children with asthma, their impact on overall HRQoL
is small (SMD = 0.18; 95% CI, 0.05-0.30).** Mental health
problems, obesity and physical inactivity are associated with
substantial deficits in HRQoL; therefore, addressing these with
evidence-based approaches is also warranted.***° Importantly,
non-pharmacological interventions may have an impact across
multiple quality of life domains, risk factors and comorbidities.
For instance, exercise intervention not only reduces physical
inactivity, it can also improve obesity, lung function and mental
health*#>5! and result in clinically significant improvements
in HRQoL (65% achieving minimally clinically significant
improvement v 40% in the control*?).

Pharmacological Interventions and health-related

quality of life
Established asthma therapies

Novel and established medications designed to treat severe
asthma will only be covered briefly in this article as they have been
reviewed in detail elsewhere in this issue.” A systematic review
examining HRQoL in relation to asthma medication concluded
that all medication reviewed, with the exception of short-acting
B-agonists, improved HRQoL among adults and adolescents
with persistent, symptomatic and/or uncontrolled asthma.* The
medications evaluated included inhaled corticosteroids (ICS),
long-acting B-agonists (LABA), combination therapies (ICS/
LABA), leukotriene receptor antagonists and theophylline.>
The largest improvements in the Asthma Quality of Life
Questionnaire (www.qoltech.co.uk/aqglq.html) were noted for
combination therapies (ICS/LABA). Additionally, a review
and meta-analysis® noted a large placebo effect for the non-
intervention arms of the reviewed drug trials. This review,
however, did not have a specific severe asthma focus,” where
HRQoL is more significantly impaired.*

Over 25% of people with severe asthma take maintenance oral
corticosteroids.®® This corticosteroid-dependent group have
poorer HRQoL and more comorbidities than those with severe
asthma who are not corticosteroid-dependent.®® These patients
report many adverse side effects from oral corticosteroids,
including depression, sleep problems, weight gain, irritability
and mood swings.*®

Novel asthma therapies

Novel pharmacological therapies have been developed to target
specific phenotypes or biological pathways in severe asthma.!
Monoclonal antibody therapies have been trialled for type 2
inflammation-high asthma, amajor subset of asthma characterised

by airway and blood eosinophilia driven by aberrant production
of the type 2 cytokines interleukin (IL)-5, IL-13 and IL-4. These
type 2 targeted therapies have had positive effects on reducing
severe attacks.” Targeted therapies include IL-5 signalling
antagonists (mepolizumab, reslizumab and benralizumab), IgE
targeting (omalizumab), IL-4 and IL-13 signalling (dupilumab),
and thymic stromal lymphopoietin targeting (tezepelumab®)
monoclonal antibody therapy. Tezepelumab has also shown
favourable results for non-type 2 asthma.® In addition to
monoclonal antibody therapies, there has also been increased
use of maintenance macrolide antibiotics as add-on therapies in
people with moderate to severe asthma, with one study reporting
a 40% reduction in severe attacks in this population.! Novel
monoclonal antibody therapies have been shown to improve
HRQoL; however, despite these improvements, no studies
demonstrate a magnitude that surpasses the minimal clinically
important difference when compared with the placebo arm, and
patients continue to experience HRQoL impairment.>%35-63

Measurement of quality of life

HRQoL is an independent predictor of clinical outcomes
in asthma, such as exacerbations, urgent doctor visits and
presentations to emergency departments.* Therefore, its valid
and accurate measurement is crucial to ensuring that treatments
meaningfully improve patients” lives and clinical outcomes.
Determining whether treatment has had a meaningful impact
on HRQoL in the clinical setting requires measurement with
reliable and valid tools. Patient-reported outcome measures
are self-report questionnaires completed by patients that
measure symptoms, functional and health status, and social and
psychological wellbeing (an extensive list of validated measures
can be found in the Severe Asthma Toolkit, https://toolkit.
severeasthma.org.au/resources/asthma-assessment-resources).
In practice, these are infrequently used in severe asthma, largely
due to their length, difficult administration and complex scoring
structures, rendering them impractical in the clinical setting.®%3

Furthermore, a key recommendation of the Food and Drug
Administration is that patient-reported outcome measures be fit
for purpose,® but none of the currently available asthma HRQoL
measures have been developed specifically in a severe asthma
population. This highlights a need for the development of fit-for-
purpose severe asthma measures that can be easily implemented
in the clinic.

Patients value their relationship with health care professionals,
and people with severe asthma express a preference for a
partnership in terms of decision making and a need to “feel
heard”;"® in the absence of this, patients may intentionally
not adhere to their doctors’ instructions. This is highlighted
in a qualitative study,” where a 31-year-old woman states: “I
didn’t follow [the action plan] because I never got to express
my opinion. A lot of the doctors that I have come across don’t
allow you to express your opinion at all. That really does not
work because they have stronger opinions. So ... listening to the
patient as opposed to a closed conversation”. The time spent
with health care professionals is also important; feeling like
the doctor has sufficient time to discuss their problems made
patients feel more valued.”

Therefore, in the absence of severe asthma-specific HRQoL
measures that can be easily used in clinical practice, a
consideration of what is important to the patient may improve
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the clinician’s understanding of quality of life. In a randomised
controlled trial,”" patients with poorly controlled asthma were
randomly allocated to shared decision making or clinician
decision making. In the shared decision making group,
treatment was negotiated with the participants, who had the
opportunity to summarise their treatment goals, were provided
with information about the necessary treatments for disease
control, and were presented with a range of treatment options
which enabled them to make a shared decision with the clinician.
This approach resulted in statistically significant improvements
in the primary outcome of medication adherence and clinically
significant improvements in quality of life compared with those
in the clinician decision making group.”

Conclusion

While novel targeted treatments have indeed had an impact
on HRQoL for people with severe asthma, patients continue
to experience an excessive burden on their physical, emotional
and social functioning. Future research is required focusing
on innovative pharmacological treatment interventions that

specifically consider the severe asthma population. In addition,
non-pharmacological and behavioural interventions need to be
developed for and tested in populations with severe asthma to
examine their impact on HRQoL. Evaluation of multidimensional
interventions that target the wide range of disease traits and
comorbidities are needed. In order to effectively assess the
impact of these interventions on HRQoL, we need patient-
reported outcome measures that are developed and validated
specifically for people with severe asthma.
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