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What is this summary about?

e The Asthma Impairment and Risk
Questionnaire (AIRQ®) has been designed and
tested to measure patients’ levels of asthma
control in a healthcare setting.

e Unlike other available questionnaires that
only assess asthma symptoms that can be
bothersome or limit a person’s activities and quality of life (impairment-related symptoms),
the AIRQ also includes questions related to risk of an asthma attack. This allows for a broader
measurement of asthma control and a prediction of the chance of having future asthma attacks.

e AIRQ scores are linked to a patient’s own experience of their health and how it impacts their
daily life (health-related quality of life).

e The AIRQ may make it easier for patients and healthcare professionals to have shared decision-
making discussions that can lead to better asthma care and asthma outcomes.

e This document summarizes several published studies of the AIRQ in people with asthma.
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What is asthma?

Asthma is a chronic (long-lasting) disease in which inflammation and/or tightening of the airway
muscles make it difficult to breathe.

A person can be born with asthma or develop the condition at any point in their life.

Symptoms of asthma include wheezing, shortness of breath, chest tightening, and/or coughing.

A person’s asthma symptoms may be caused by inhaling substances that are irritating (such as air
pollution, cigarette smoke, or chemical fumes) or allergens (such as pollen or animal dander), or by
having a lung infection.

Asthma is typically treated with inhaled medicines called bronchodilators, which work by relaxing
tightened muscles in the airways. Asthma is also treated with anti-inflammatory medicines, which
work by relieving swelling and the production of excess mucus, and by stopping the release of blood
cells and substances of the immune system into the lung that cause the airways to narrow.

Asthma affects people in different ways. Some people may experience only minor symptoms once
in a while. Other people may have more frequent or severe symptoms. When airway inflammation
and narrowing cause asthma symptoms to worsen, this is called an asthma attack (Figure 1).
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Figure 1. Normal and asthmatic lung airways.

During an asthma attack, a short course, or “burst”, of steroid tablets or injections may be needed

to decrease symptom severity (how bad) and duration (how long), and to reduce the risk of death.

o Even though these steroids are given over a limited number of days, their repeated use can lead
to short-term side effects (medical problems) such as infections, blood clots, and broken bones,
and long-term health conditions such as depression and anxiety; diabetes; and heart, bone, kid-
ney, and eye disease.

For people with frequent symptoms or who have two or more asthma attacks per year, daily “control-

ler” medications are recommended to reduce inflammation in the lungs and avoid asthma attacks.

They usually contain an inhaled steroid and may also include other long-lasting medications.
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What is asthma control and why is it important?

e A goal of asthma treatment is to achieve asthma control, which means that patients have minor or
no asthma symptoms and do not have asthma attacks.

e Poor asthma control is associated with an increased risk of potentially life-threatening asthma
attacks, as well as sleep disturbances, missed work or school, reduced ability to exercise, and reduced
health-related quality of life.

e Achieving asthma control is desirable because it reduces or even eliminates any impact on a patient’s
daily activities and the need for steroid bursts.

e One challenge that healthcare professionals (such as doctors, physician assistants, nurse practition-
ers, and nurses) and patients face is that asthma control is often overestimated using traditional
measurement questionnaires. This means more patients have asthma that is considered to be better
controlled than it actually is, especially relative to their risk for a future asthma attack.

What are the different ways to measure asthma control?

e Several questionnaires have been developed and validated to assess asthma control.

o The most frequently used and studied questionnaire for adults and adolescents aged 12 years
and older is the Asthma Control Test (ACT™),

o The ACT consists of five questions that patients answer themselves. For each question, patients
can choose from five options to indicate how often they have symptoms, how often they need to
use their rescue inhaler, and how well they feel their asthma was controlled over the past 4 weeks.

e The ACT does not include questions about a patient’s history of asthma attacks. Having a history
of asthma attacks can increase the risk of future asthma attacks.

e Therefore, the current measures for assessing asthma control are not sufficient.

e There is a need for a simple, easy-to-complete asthma control questionnaire that assesses both
impairment from asthma symptoms and the risk of asthma attacks (based on the patient’s history of
prior attacks) that patients can discuss with their healthcare professionals.

e The Asthma Impairment and Risk Questionnaire (AIRQ®) has been developed to more fully assess
symptoms and risk of asthma attacks than existing questionnaires.

e The AIRQ has been tested for use in patients aged 12 years and older with diagnosed asthma. It
has 10 yes-or-no questions.

e Patients answer the questions themselves either electronically or on paper, or in response to an in-
person or telehealth interviewer.

e The questions included in the AIRQ are shown in Figure 2. The questions are designed to be sim-
ple to understand and answer. There are:

o seven impairment questions that assess asthma symptoms over the past 2 weeks, and

o three risk questions that assess the number and types of asthma attacks over the past 12 months.

o All “yes” responses are added up, and the patient is grouped into one of three categories based on
their total number of “yes” responses. An explanation of what the final score means is shown at the
bottom of Figure 2.

e The AIRQ can help healthcare professionals and patients better assess current asthma control and
the risk of future asthma attacks. This may lead to improved shared decision-making conversations,
patient education, and disease management strategies, which can result in long-term symptom con-
trol, fewer asthma attacks, and less need for steroid bursts.
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Al RQ® (Asthma Impairment and Risk Questionnaire) PRECISION

For use by health care providers with their patients 12 years and older who have been
diagnosed with asthma. AIRQ" is intended to be part of an asthma clinic visit.

Please answer all of the questions below.

In the past 2 weeks, has coughing, wheezing, shortness of breath, or chest tightness:

1. Bothered you during the day on more than 4 days? LE] E
2. Woke you up from sleep more than 1 time? [XT;] W
3. Limited the activities you want to do every day? [E] K
4. Caused you to use your rescue inhaler or nebulizer every day? [E] &

|

@
Al o=
Primatene” MIST ProAir RespiClick* Proventil* HFA (Merck Sharp Ventolin® HFA Xopenex HFA" (Sunovion Albuterol sulfate or Xopenex*
(Amphastar (Teva Respiratory, LLC) & Dohme Corp,, a subsidiary (GlaxoSmithKline) Pharmaceuticals Inc.) (Sunovion Pharmaceuticals Inc.)

Pharmaceuticals) of Merck & Co,, Inc.)

or or or or
Albuterol sulfate Albuterol sulfate Levalbuterol tartrate Levalbuterol HCI

or
Albuterol sulfate

Please see all prescribing information for all products.

or
Epinephrine

In the past 2 weeks:
5. Did you have to limit your social activities (such as visiting with friends/relatives

or playing with pets/children) because of your asthma? [Yes ‘]  No |
6. Did coughing, wheezing, shortness of breath, or chest tightness limit your )

ability to exercise? [Yes) [ No
7. Did you feel that it was difficult to control your asthma? (ves) [ No |

In the past 12 months, has coughing, wheezing, shortness of breath, or chest tightness:

8. Caused you to take steroid pills or shots, such as prednisone or Medrol®*? (Yes)(No |
9. Caused you to go to the emergency room or have unplanned visits to

a health care provider? [Yes) . No |

10. Caused you to stay in the hospital overnight? [ers :] fNo

Total YES Answers [ |
What Does My AIRQ" Score Mean?

The AIRQ® is meant to help your health care providers talk with you about your asthma control. The AIRQ* does
not diagnose asthma. Whatever your AIRQ® score (total YES answers), it is important for your health care team
to discuss the number and answers to each of the questions with you. All patients with asthma, even those who
may be well-controlled, can have an asthma attack. As asthma control worsens, the chance of an asthma attack
increases.! Only your medical provider can decide how best to assess and treat your asthma.

HealthiCarelProvidersandiPat SHake Action Together.to Control Asthma

01 2-4 5-10
Well-controlled Not Well-controlled Very Poorly Controlled

“Medirol® (Pfizer, Inc.) or methylprednisolone
The trademarks depicted above are the property of their respective owners.
'Global Strategy for Asthma Management and Prevention: ©2023 Global Initiative for Asthma

©2023 AstraZeneca. All rights reserved. US-77579 Last Updated 7/23 AIRQ" is a registered trademark of AstraZeneca.

Figure 2. The Asthma Impairment and Risk Questionnaire (AIRQ). AIRQ is a registered trademark of
AstraZeneca. The AIRQ is reproduced with permission from AstraZeneca. AstraZeneca is the copyright owner
of the AIRQ. However, third parties will be allowed to use the AIRQ free of charge. The AIRQ must always be
used in its entirety. Except for limited reformatting, the AIRQ may not be modified or combined with other
instruments without prior written approval. The 10 questions of the AIRQ must appear verbatim, in order, and
together as they are presented and not divided on separate pages. All copyright and trademark information
must be maintained as it appears on the bottom of the AIRQ and on all copies. The layout of the final
authorized AIRQ may differ slightly, but the item wording will not change.

Source: http://www.airgscore.com
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What do these studies look at?

e The development of the AIRQ started in August 2017 in the United States. Its development included
the testing of patient understanding of the questions, use in real-life medical practice (feasibility
analysis), and patients’ experiences of using the AIRQ as part of their asthma care (Figure 3).

o Afterwards, the AIRQ was tested in a two-part study, as shown in Figure 3.

o The first part of the study tested the questionnaire based on the first time that it was completed
by 442 patients. This part of the study is known as a cross-sectional analysis.

o The second part of the study tested the questionnaire in patients who were asked questions
about their asthma each month over 1 year. This is known as a longitudinal analysis. In total,
1112 patients were included in this part of the study, including the 442 who completed the first

part of the study.

Development
August 2017 — December 2018
Expert meetings: over 200 healthcare professionals, researchers, and other experts in the
1 United States gathered multiple times to agree on questionnaire items to assess a patient’s
level of asthma control

2 Patient interviews: 30 adult and adolescent patients participated in interviews to confirm that
their most important health concerns were included in the questionnaire
Specialist review: specialists and researchers reviewed data from the expert meetings and
3 patient interviews to determine how the questionnaire should be scored and how well the tool
measures asthma control

Feasibility and patient experience

October 2018 — March 2019

_o The feasibility of implementing AIRQ in medical practice and patient experience was studied
HHB at six different sites across the United States

Implementation of the AIRQ into medical practice was received positively by patients and
healthcare professionals. Most patients (95%) agreed or strongly agreed that the AIRQ helped
them discuss their asthma with their healthcare professionals

Cross-sectional analysis

May 2019 — August 2019

WHAT? A cross-sectional analysis: a research method used to analyze data from a population or a
specific patient group at a single point in time

WHY? To determine the final AIRQ questions

WHO? A group of adults and adolescents with different levels of asthma control based on ACT scores
WHERE? 12 specialist clinics across the United States

OUTCOME? The final AIRQ comprises 10 yes or no impairment and risk questions to identify
patients with well-controlled, not well-controlled, and very poorly controlled asthma

Longitudinal study
May 2019 — November 2020

WHAT? A longitudinal study: a type of research design that involves repeatedly observing the same
patients over a long period of time. This study collected data over 12 months

WHY? To determine:

+ AIRQ sensitivity and specificity

« the likelihood that AIRQ overestimates asthma control

+ AIRQ ability to predict future asthma attacks

WHERE? 21 specialist clinics and 1 specialty-affiliated primary care clinic across the United States

OUTCOME? With a high sensitivity and specificity, the AIRQ is less likely to overestimate asthma
control than other measures and is able to predict future asthma attacks

Figure 3. Timeline of AIRQ development, validation, and testing.
Source: The information in this figure is adapted with permission from Murphy K.R., et al. J Allergy Clin Immunol Pract 2020; 8:
2263-2274, Elsevier, and Beuther D.A,, et al. J Allergy Clin Immunol 2022; 10(12): 3204-3212.e2, Elsevier.



6 What is the Asthma Impairment and Risk Questionnaire and how can it help patients with asthma?

Who took part in these studies?

Patients with asthma who were aged 12years or older.
Patients who were currently taking asthma medication of any kind and who had varying levels of
asthma control before joining the study.

e All participating study sites were required to have access to patients’ medical records for at least
12 months before they joined the study. This was to provide documentation of asthma medications,
prior asthma attacks, and risk factors for future attacks.

e DPatient characteristics of those participating in the feasibility study, cross-sectional analysis, and

longitudinal analysis are shown in Figure 4.

Feasibility and patient experience

315 patients

October 2018 — March 2019

Patients aged

Self-reported

18 years Hispanic or Self-reported
and older Sex Latino ethnicity race Education
GO/O
24% |1 Post-high
Data not 43% school education
available [l Other or missing

™ Aged 18 years

M Female patients

™ white patients

and older B Male patients M Black patients
Il Aged less than Other or missing
18 years race

Cross-sectional analysis

May 2019 — August 2019

Patients aged

education

442 patients

Self-reported

18 years Hispanic or Self-reported
and older Sex Latino ethnicity race Education
27 3% 8 12% 8% Less than a high
ks 8% . school diploma
e 27% [l High school
24% ! 40% diploma
Associate,
83% 73% 84% ~ technical, or trade

school degree

B College/university

W Aged 18 years W Female patients W Not Hispanic H white patvlents or postaraduate
and older Il Male patients or Latino B Black patients degree

B Aged less than Il Hispanic or Latino I Other or missing [J Other or missing
18 years I Missing race education

Longitudinal analysis
May 2019 — November 2020

1112 patients

(including 442 patients from
the cross-sectional analysis)

Patients aged
18 years
and older

Self-reported
Hispanic or
Latino ethnicity

Self-reported
race

Education

2% % 1%
Uiy = % [ Less than a high
15% school diploma
o, B High school
e 24% , M% diploma
W Associate,

85%

70%

technical, or trade
school degree

B College/university

- 21%

B Aged 18 years W Female anents W Not Hispanic W White pat.nents or postaraduate
and older Il Male patients or Latino M Black patients degree

[l Aged less than [l Hispanic or Latino | [l Other or missing O Other or missing
18 years B Missing race education

Figure 4. Patient characteristics.

Source: The information in this figure is adapted with permission from Murphy K.R., et al. J Allergy Clin Immunol Pract 2020;

8:2263-2274, Elsevier, and Beuther D.A., et al. J Allergy Clin Immunol 2022; 10(12): 3204-3212.e2, Elsevier.
Some percentages may add up to more than 100% owing to rounding.
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What were the results of these studies?

What does the AIRQ tell us and how is it used?

Patients and healthcare professionals can use the AIRQ to tell if a patient’s asthma is well-con-
trolled, not well-controlled, or very poorly controlled.

The results from the AIRQ give patients and healthcare professionals information that they can
discuss together and create the best plan for managing that individual patient’s asthma in the future.
The AIRQ is useful because it is accurate.

O

Out of 100 patients identified by the AIRQ as having well-controlled asthma, 90 truly have
well-controlled asthma.

Out of 100 patients identified as nor having very poorly controlled asthma, 96 truly do not have
very poorly controlled asthma.

The AIRQ is less likely to overestimate the patient’s level of asthma control than the ACT.

How is the level of asthma control, as measured by the AIRQ, linked to health-related quality of life?
Asthma can have a negative impact on a patient’s health-related quality of life. Patients with poor
asthma control have worse health-related quality of life, physical and mental health, work produc-
tivity, and activity limitations than patients with well-controlled asthma.

Comparing patients’ AIRQ scores with scores from patient-reported health-related quality of life
questionnaires showed that as the patient’s AIRQ control level got worse, so did the patient’s
health-related quality of life score.

This means that, as the patient’s asthma control gets worse, they may experience some or all of the
following:

O O O O O O

worse or more frequent asthma symptoms

tiredness or exhaustion

more difficulty completing daily tasks, like household chores or walking up stairs

more difficulty exercising or taking part in sports

feelings of embarrassment or shame around other people because of their asthma symptoms
lower well-being or mental health.

How does the AIRQ measure asthma control over time?

Patients and healthcare professionals want to know how asthma control may change over time.
Therefore, the AIRQ has questions about symptoms during the past 2weeks and questions about
asthma attacks during the past year. This helps the healthcare professionals see if a patient’s asthma
is changing over time.

Sometimes patients see their healthcare professionals more often than once a year, especially if a
change in their treatment has occurred or if their asthma is getting worse. Therefore, a question-
naire that assesses their asthma control over a shorter period of time than a year is needed.

The Follow-Up AIRQ has the same questions about symptoms over the past 2weeks as the AIRQ,
but the questions about asthma attacks over the past year are changed to ask about the past 3 months.
Now, even if patients see their healthcare professional more often than once a year, the Follow-Up
AIRQ can tell healthcare professionals if the patient’s asthma is getting worse or better.

As with the AIRQ, the Follow-Up AIRQ has been shown to reflect patients’ experiences with their
symptoms, health-related quality of life, and whether they have had one or more asthma attacks in
the past 3 months.

What is the best way to predict future asthma attacks?

The AIRQ includes questions about a patient’s history of asthma attacks in addition to their cur-
rent symptoms. Because of this, it is less likely to say a patient’s asthma is controlled if an asthma
attack has occurred in the past year than other common asthma control questionnaires that only
consider symptoms.
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e Of all patients whose asthma was rated as being well-controlled either by themselves, healthcare
professionals, or by other symptom-based questionnaires, about 30% had an asthma attack in the
past year. However, only 15% who were assessed as having well-controlled asthma by the AIRQ
had an asthma attack.

e The AIRQ is also less likely to miss patients who are at risk of future asthma attacks than ACT
ratings, assessments by healthcare professionals, or patient self assessments (Figure 5).

( Out of 1106 patients... )

!

e I I N\
° ® °

Their healthcare Patients
ACT .
professional (themselves)

I 60 P 159 P 220
(5%) (14%) (20%)

...assessed this many patients as having well-controlled asthma even
though they had an asthma attack in the past year

22 F 6o P 106
(2%) (6%) (10%)

...assessed this many patients as having well-controlled asthma even though they
had an asthma attack in the past year and the following year

Figure 5. Number of patients with asthma that was rated as well-controlled by the AIRQ, ACT, their healthcare
professionals, or the patients themselves, despite having had an asthma attack in the past year and another in
the next 12months.

Source: The information in this figure is adapted with permission from Chipps B., et al. Ann Allergy Asthma Immunol 2023;
131: 436-443, Elsevier.

e The AIRQ can help healthcare professionals and their patients predict if a patient is at risk of an
asthma attack so that they can act quickly to help prevent it from happening (Figure 6).

e In the 12months after completing the AIRQ, patients who have asthma that is not well-controlled
or very poorly controlled as measured by the AIRQ are more likely to have an asthma attack than
those whose asthma is well-controlled.

e This information can help healthcare professionals and patients make changes that may help to
lower the risk of future asthma attacks. For example, the healthcare professional might give the
patient a different medicine or suggest they avoid certain things that trigger their asthma.
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( In the 12 months after taking the AIRQ... )
For every 100 patients with well-controlled asthma
e 0 ¢ [ ]
& o a 28 patients had = 11 patients had
at least 1 asthma attack at least 2 asthma attacks

For every 100 patients with not well-controlled asthma

® 6 06 0 ¢ ® 0 ¢
aaaas 46 patients had shdh & 28 patients had

at least 1 asthma attack at least 2 asthma attacks

For every 100 patients with very poorly controlled asthma

® 6 0 0 ¢
had aaaas 46 patients had

at least 1 asthma attack at least 2 asthma attacks

Figure 6. Number of patients with different levels of asthma control who experienced at least one or at least
two asthma attacks in the 12 months after taking the AIRQ. Each icon represents five people.

Source: The information in this figure is adapted with permission from Beuther D.A., et al. J Allergy Clin Immunol 2022;
10(12): 3204-3212.e2, Elsevier.

How can a patient and their healthcare professional know if their asthma control is getting

better or worse?

e A “minimal important difference” is the smallest change in a test score that a patient feels is mean-
ingful. This can be a decrease in AIRQ score, which would indicate improvement in their asthma,
or an increase in AIRQ score, which would indicate worsening of their disease.

o For the AIRQ, a decrease of 2 points in a patient’s AIRQ score signals a change that the patient
feels is meaningful or a feeling that their asthma control has improved.

o An increase in AIRQ score of 2 points can signal a significant increased risk of a future asthma
attack.

What were the main conclusions reported by the researchers?

e The AIRQ is a validated questionnaire that is easy to read and answer, with 10 yes-or-no questions
to assess a patient’s level of asthma control.

e The AIRQ score effectively places the patient’s asthma into the control categories of being well-
controlled, not well-controlled, or very poorly controlled based on their symptoms over the past
2weeks and asthma attacks during the 12 months before completing the questionnaire.

e Compared with other questionnaires, the AIRQ is less likely to overestimate asthma control, which
means that most patients with asthma rated as well-controlled by the AIRQ do, in fact, have well-
controlled asthma.

e Additionally, AIRQ scores reflect a patient’s health-related quality of life and predict the risk of
future asthma attacks.

e This means that the AIRQ provides an accurate picture of a patient’s asthma control for healthcare
professionals and patients, which allows for informed decisions on educational and medical inter-
ventions and treatment strategies.
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Where can you find the original articles on which this summary is based?

The original article “Development of the Asthma Impairment and Risk Questionnaire (AIRQ): a com-
posite control measure” was published in the Fournal of Allergy and Clinical Immunology: In Practice in
2020 (Murphy K.R., et al. ¥ Allergy Chn Immunol Pract 2020; 8: 2263-2274). You can read the full
article with an institutional login or subscription here: https://www.sciencedirect.com/science/article/
abs/pii/S2213219820302440.

The original article “Relationship between asthma control as measured by the Asthma Impairment and
Risk Questionnaire (AIRQ) and patient perception of disease status, health-related quality of life, and
treatment adherence” was published in the Journal of Asthma and Allergy in 2023 (Reibman J., et al.
F Asthma Allergy 2023; 16: 59—72).You can read the full article for free here: https://www.dovepress.com/
relationship-between-asthma-control-as-measured-by-the-asthma-impairme-peer-reviewed-fulltext-
article-JAA.

The original article “The Asthma Impairment and Risk Questionnaire (AIRQ) control level predicts
future risk of asthma exacerbations” was published in the Fournal of Allergy and Clinical Immunology: In
Practice in 2022 (Beuther D.A., et al. ¥ Allergy Clin Immunol Pract 2022; 10(12): 3204-3212.e2). You
can read the full article with an institutional login or subscription here: https://www.sciencedirect.com/
science/article/abs/pii/S2213219822008224.

The original article “Evaluating construct validity of the Asthma Impairment and Risk Questionnaire
using a 3-month exacerbation recall” was published in the Annals of Allergy Asthma & Immunology in
2022 (Chipps B.E., et al. Ann Allergy Asthma Immunol 2022; 128(5): 544-552.¢3). You can read the
full article with an institutional login or subscription here: https://www.sciencedirect.com/science/arti-
cle/abs/pii/S1081120622000813.

The original article “The Asthma Impairment and Risk Questionnaire enhances the assessment of
asthma control” was published in the Annals of Allergy, Asthma & Immunology in 2023 (Chipps B.,
et al. Ann Allergy Asthma Immunol 2023; 131: 436—443). You can read the full article for free here:
https://www.annallergy.org/article/S1081-1206(23)00308-3/pdf.

The original article “Assessing meaningful change in the Asthma Impairment and Risk Questionnaire”
published in the Annals of Allergy, Asthma & Immunology in 2024 (McCann W., et al. Ann Allergy
Asthma Immunol 2024; 133(2): 152—-158). You can read the full article for free here: https://www.sci-
encedirect.com/science/article/pii/S1081120624000851.

The original article “Advancing assessment of asthma control with a composite tool. The Asthma
Impairment and Risk Questionnaire” was published in the Annals of Allergy, Asthma & Immunology in
2024 (Chipps B.E., et al. Ann Allergy Asthma Immunol 2024; 133(1): 49-56). You can read the full
article for free here: https://www.annallergy.org/article/S1081-1206(24)00153-4/fulltext.

The original abstract “Patient experience with the Asthma Impairment and Risk Questionnaire (AIRQ)
in clinical practice” was published in the Annals of Allergy, Asthma & Immunology in 2019 (George M.,
et al. Ann Allergy Asthma Immunol 2019; 123(5): S43-S44). You can read the full abstract with an
institutional login or subscription here: https://www.annallergy.org/article/S1081-1206(19)30887-7/
abstract.
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