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Study aims and objectives

The overarching aim of this study is to assess changes in
LTOCS use before and after the introduction of a quality
improvement programme. We will also investigate the factors

driving change. The specific objectives are to:

Primary Objective: To assess the proportion of specialist-
treated patients remaining on long-term oral corticosteroids
(LTOCS) before and after the progressive roll-out of the ISAR
quality improvement initiative. We will conduct several
secondary analyses to explore how differences in outcome
definition, study design and statistical methods impact our

findings.

Exploratory Objective 1: To explore the potential drivers of
LTOCS change before and after the quality improvement
initiative including changes in initial presentation (e.g. LTOCS
use), asthma treatments (e.g. biologic therapy) and other

factors.

Exploratory objective 2: To explore the magnitude and drivers of
country-specific differences in LTOCS change before and after the

quality improvement initiative.
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1. Background

Quality improvement (Ql) within the healthcare setting drives improved patient experiences
and outcomes achieved through a process of systematic change’. These improvements
extend to electronic health records as data are increasingly used to judge whether high-quality
care is being provided to patients, often through an investigation of both process (e.g. data

accuracy and completeness) and clinical outcomes (e.g. better control of symptoms)>.

The International Severe Asthma Registry (ISAR) was established in 2017 as a collaborative
initiative aiming to improve asthma patient care and outcomes worldwide. It has since
expanded into the largest real-world evidence data resource for severe asthma, representing
a comprehensive, standardised, globally-sourced dataset which enables the tracking of
asthma care and outcomes?“. At the forefront of ISAR’s original (and continuing) mission was
an aim to reduce long-term oral corticosteroid (LTOCS) exposure.®> Use of LTOCS in the
management of severe asthma remains widespread® despite the associated increased risk of
various adverse outcomes at cumulative lifetime dosages of as little as 0.5-1g7°.The burden
of OCS-related comorbidity is significant in severe asthma patients, with 68% recording at
least one such comorbidity including obesity (42%), hypertension (23%), dyslipidaemia (16%),
osteoporosis (13%), diabetes (12%), and coronary heart disease (9%)'°. The needs for OCS
stewardship have been reflected in the most recent Global Initiative for Asthma (GINA)
recommendation to prescribe OCS only when clinically justified, at the lowest effective dose
and as a last resort, prioritising the use of alternative treatment strategies including targeted

biologics''-13.

The increasing availability of biologic therapies targeting various steps in of the inflammatory
pathway including immunoglobulin E (IgE), interleukin (IL)-4Ra, IL-5/IL-5Ra and thymic
stromal lymphopoietin (TSLP), has been transformative for the severe asthma treatment
landscape. Their use in concert with phenotyping by readily available biomarkers has been a
breakthrough for precision personalisation of asthma care, enabling a reduction of
exacerbation rates, healthcare resource utilisation (HCRU) and reliance on LTOCS".
However, despite compelling evidence of OCS-related harm and the wider availability of
effective steroid-sparing therapies, OCS burden and weaning practices still vary substantially
both within and between countries® 6. Due to its reach, ISAR offers a unique opportunity to

impact treatment practices and to set a new standard for LTOCS stewardship globally.
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A quality improvement initiative was introduced across ISAR in 2024 with the explicit aim of
reducing LTOCS use within all contributing centres. The underlying intervention is inherently
multifactorial and is described in further detail within Appendix 1 and Appendix 2. It comprised
a constellation of engagements with ISAR collaborators including deployment of LTOCS
focused dashboards, providing country-level feedback, presentation of aggregate findings at
international conferences and the provision of an electronic data capture tool. In addition to
these specific activities, several research articles published by ISAR highlighting the ongoing
OCS burden in severe asthma and the opportunities for practice change are likely to have
impacted LTOCS use within participating centres and beyond. This includes publications
pertaining to phenotyping (BRISAR'”; EMBER'®), the impact of exacerbation on lung function
decline'®, profiling of biologic initiators (GLITTER [?°) and impact of initiation (GLITTER 11%),
comparison of alternative biologic classes in patients eligible for multiple (FIRE?"), comorbidity
burden with LTOCS and the impact of biologics on this (PRISM 122 and PRISM [123), impact of
pre-biologic impairment or phenotype on response outcomes (BEAM?*, IGNITE?®), definitions
and predictors of biologic response and remission (FULL BEAM response?® and FULL BEAM
remission?’), heterogeneity in biologic response (LUMINANT?8), impact of biologics on LTOCS
use (SOLAR 1?°) and associated systemic adverse outcomes (SOLAR 113°), and pre-biologic
characterisation of associations between LTOCS use and both biomarker profile and disease
burden (STAR?'"). We hypothesise that the QI initiative could have affected LTOCS use in a
number of ways including a reduction in the severity of patients attending severe asthma
centres, increased biologic prescribing and more aggressive LTOCS weaning among patients

treated within biologics.

This study investigates changes in LTOCS use among countries contributing data to the
International Severe Asthma Register (ISAR) before and after the introduction of a quality

improvement programme.

2. Study Aims and Objectives

2.1. Study Aims
The overarching aim of this study is to assess changes in LTOCS use before and after the
introduction of a quality improvement programme. We will also address the factors driving

change.

2.2. Study Objectives
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Primary objective: To assess the proportion of specialist-treated patients remaining on long-
term oral corticosteroids (LTOCS) before and after the progressive roll-out of the ISAR quality
improvement initiative. We will conduct several secondary analyses to explore how differences

in outcome definition, study design and statistical methods impact our findings.

Exploratory objective 1: To explore the potential patient-level drivers of LTOCS change
before and after the quality improvement initiative including changes in initial presentation (e.g.

LTOCS use), asthma treatments (e.g. biologic therapy) and other factors.

Exploratory objective 2: To explore the magnitude and drivers of country-specific differences

in LTOCS change before and after the quality improvement initiative.

3. Study Design

This is a single-arm retrospective cohort study using all patient data from countries
participating in the ISAR quality improvement initiative. Patients entered the study at the time
of their ISAR entry visit. Patients left the study at their first review, which was defined as the
visit closest to their first annual review date (365 days after the ISAR entry visit). Visits which
occurred less than 180 days after the ISAR entry visit were excluded, as were those with a

first review visit prior to 15t March 2022. The study design is summarised in the figure below:

Figure 1: Study design schematic. Circles represent ISAR entry visit and triangles represent first
review (follow-up visit closest to 365 days after ISAR entry visit). First reviews occurring less
than 180 days after the ISAR entry visit were excluded, as were those with a first review prior to
1st March 2022.
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4. Study Population

4.1. Data Sources

This study uses data on eligible patients from countries participating in the ISAR quality

improvement initiative.
4.2. Inclusion and Exclusion Criteria

Inclusion Criteria
e Patient meets criteria for severe asthma as per ISAR inclusion criteria*:
o On Global Initiative for Asthma (GINA 2021) Step 5 (8)

o Uncontrolled on GINA Step 4, at least one of the following:
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= poor symptom control: asthma control questionnaire ACQ>1.5,
ACT<20 or “not well controlled" by National Education and Prevention
Program [NAEPP]/GINA guidelines
= airflow limitation: after appropriate bronchodilator withhold Forced
expiratory volume in 1 second (FEV1) <80% predicted (in the face of
reduced FEV1/forced vital capacity [FVC] defined as less than the
lower limit of normal)
= serious exacerbations: at least one hospitalisation in the previous year
or intensive care unit (ICU) stay or mechanical ventilation ever
» frequent exacerbations: two or more bursts of systemic corticosteroids
(>3 days each) in the previous year
e Have data on LTOCS utilisation recorded at both their ISAR entry visit and first

review visit.

Exclusion Criteria
e First review visit prior to 15t March 2022

o First review less than 180 days after the ISAR entry visit

5. Study Variables and Study Outcome Definitions

Outcomes

For all objectives, the primary outcome will be LTOCS use (yes/no) at the first review visit.
First review visits are defined as those closest to 12 months after the ISAR entry visit. First
review visits which occurred less than 180 days after the patients’ ISAR entry visit were

excluded.

Exposures
The implementation date of the QI programme was March 2024, hence any patients with a

first review after this date were assigned to the post-intervention group. The pre-intervention
period was defined as the two years prior to implementation and included patients with a first
review between 15t March 2022 and 28" February 2024. This two-year period was selected to
enable estimation of practice directly prior to the implementation of the QI programme, while
providing a sufficient number of patients to accurately estimate study parameters. The study
design is summarised in Figure 1 and @full details of the QI programme are provided within

Appendix 1 and Appendix 2Appendix 1Appendix 2.
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Covariates

Patient age, sex, country and time to first review will be included in all models to account for

potential confounding.

6. Statistical Analysis

6.1. Sample Size

Feasibility analysis suggests that around 10% of patients within the ISAR dataset are recieving
LTOCS at their first review. Sample size calculations based on a test for two independent
proportions suggest that a total of 2882 patients (1921 pre-intervention, 961 post-intervention)

would be required assuming:

e Statistical power of 80% at an alpha level of 0.05

o Allocation ratio of 2:1 in the pre-intervention vs post-intervention arm (approximately
proportional to the amount of follow-up time currently available in each arm)

o Arelative decrease of 30% in LTOCS use would be clinically significant (i.e. from 10%
to 7%).

Feasibility analysis suggests these requirements would be met with the current ISAR dataset.
Additional data is being added continuously which will enable a fuller investigation of

secondary analyses including an assessment of inter-country differences.

6.2. Software
This project will use Stata statistical software (v19) and SQL Server Management Studio
(v20)

6.3. Statistical methods for each objective
All analyses will be conducted under a complete case framework including only observations
with complete data for all study variables. Two-tailed hypothesis tests will be conducted and

Type-| error rates set at 5%.

Objective 1: To assess the proportion of specialist-treated patients remaining on long-
term oral corticosteroids (LTOCS) before and after the implementation of the quality

improvement initiative.
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We will calculate counts and percentages of patients on LTOCS at first review and display
these graphically using bar charts. 95% confidence intervals will be calculated using the
binomial distribution. We will assess the impact of the quality improvement programme using
logistic regression:

logit(P)= Bo+ B:Di+ BX;

Where P is the probability of receiving LTOCS at first review, D is study intervention period
(O=pre-intervention, 1=post-intervention) and B; represents other study covariates. (o is the
average log-odds at when all other covariates are zero, B+ represents the effect of the

intervention and B; represents the effect of other study covariates.

Models will include covariates for age, sex and time between first ISAR visit and first review
to prevent residual confounding. We will include fixed effects for country to allow pre-
intervention LTOCS use to vary and will include country-level interaction-terms with
intervention (B+) to allow its effect to vary.®? To allow the robust estimation of country-specific
effects, countries with less than 30 patients in both the pre- and post-intervention period will
be combined into an ‘Other’ category. To increase the interpretability of our results, we will
calculate adjusted predictions which represent the proportion of patients using LTOCS at first
review in both the pre- and post-intervention period, assuming other covariates remain

constant.

Secondary and sensitivity analyses

1. Outcome definition:

a. It is recognised that some patients may continue receiving low-dose LTOCS
treatment, despite adequate asthma control, due to adrenal insufficiency.
Therefore, we will conduct a sensitivity analysis exploring low-dose LTOCS use
(s5mg) as the outcome.

b. We will categorise LTOCS dose, and present pre- and post-intervention
distributions for each country

c. If sufficient data is available, we will repeat our analysis using outcomes
collected at the second and third review visit to examine the longer-term impact

of the intervention.

2. Intervention period: LTOCS reduction has been a long-standing aim of ISAR.
Although the quality improvement initiative led to specific actions related to this aim, it

is possible that the primary analysis has not fully captured wider ISAR activities taking
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place prior to 15t March 2024. Consequently, we will repeat our analysis investigating

earlier implementation dates 6-months (1st September 2023) and 12-months (15t

March 2023) prior to the date used in the primary analysis.

3. Implementation period: In the primary analysis, we have assumed an immediate
effect of the intervention, however in practice it may have taken some time before
changes in outcomes were observed. Consequently, we repeated our analysis with 3-
month (15t March 2024 to 31st May 2024) and 6-month (1t March 2024 to 31st August
2024) implementation periods. Patients with a first review occurring during the

implementation period will be excluded from the analysis.

4. Interrupted time series analysis: To adjust for wider secular trends in LTOCS use
we will conduct an interrupted-time series (ITS) analysis to assess the impact of the
quality improvement programme??. Typically, an ITS analysis allows the measurement
of an interventions effect on both the change in level and trend of an outcome. Change
in level corresponds to the sudden change in LTOCS use immediately after the
intervention. A change in trend corresponds to difference in the time-trend between
the pre-intervention and post-intervention periods and is modelled statistically with an
interaction term. However, estimation of these interactions requires large sample
sizes, and simulation studies have demonstrated insufficient power given the likely size
of the study dataset. Furthermore, we observed that attempting to model a change in
trend during our analysis would adversely affect our ability to detect changes in level.
Consequently, we will conduct a modified ITS analysis which assumes that the pre-

intervention slope was maintained after the introduction of the intervention.

Figure 2: Schematic presentation of ITS analysis
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The analysis will use a segmented logistic regression model:

logit (P) = Bo + B1T; + BoD; + B;Xj;

Where P is the probability of being on LTOCS at first review, T is time since study start,
D is study intervention period (O=pre-intervention, 1=post-intervention) and f;
represents other study covariates. Bo is the average log-odds at when all other
covariates are zero, 31 is the time-trend in the pre-intervention period, Bz is the level
change after the introduction of the intervention and B; represents the effect of other

study covariates.

Models will include covariates for age, sex and time between initial visit and first review
to prevent residual confounding. We will adjust for country using fixed-effects and will
include a country-level interaction-terms with time (81) to allow LTOCS utilisation trends

to vary by country.3?

Time-to-event analysis: To provide comparability between the pre- and post-
intervention period, our primary analysis is based on data collected at the first review.
However, it is recognised that some patients will have substantial data collected after
their first review which may span across the introduction of the QI programme. To fully
utilise this data, we will conduct a separate time-to-event analysis with patients
entering at the study at the time of ISAR entry visit and leaving the study at the earliest
date of: a) cessation of LTOCS, b) loss to follow-up within ISAR, c) last ISAR visit. The

outcome will be time to LTOCS cessation, and the intervention will be treated as a
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time-varying covariate meaning patients can contribute data to both the pre- and post-
intervention time periods. Our initial analysis will assume an immediate effect of the
intervention (i.e. on 1t March 2024) however we will conduct additional analyses using
3- and 6-month lag periods. Analyses will be restricted to patients receiving LTOCS at
their ISAR entry visit. Descriptive analyses will be conducted using Kaplan-Mier plots
and modelling will be conducted using Cox regression models including potential
confounders such as age, sex, country and LTOCS dose. The effect of the intervention
will be assessed using the hazard ratio for the post-intervention period with associated

95% confidence intervals.

Exploratory Objective 1: To explore the potential drivers of LTOCS change before and

after the quality improvement initiative

We will explore the potential drivers of LTOCS prescribing before and after the quality

improvement initiative.

a)

Changes in LTOCS use at the first ISAR visit: We will calculate counts and
percentages of patients presenting with LTOCS at the ISAR entry visit in the pre- and
post-intervention periods and display these graphically using bar charts. 95%

confidence intervals will be calculated using the binomial distribution.

Changes in biologic use: Among patients receiving LTOCS at their ISAR entry visit, we
will calculate counts and percentages of patients prescribed biologic therapy prior to
their first review and display these graphically, using bar charts. 95% confidence

intervals will be calculated using the binomial distribution.

Practice changes unrelated to LTOCS at the ISAR entry visit or biologic utilisation: We
will repeat our logistic regression analysis including LTOCS use (at baseline) and
biologic use (prior to first review) as additional model covariates. If differences between
the pre- and post-intervention time-periods persist, it suggests that other unrelated
factors (e.g. changes in LTOCS weaning practices) may be partially driving any

observed differences.

Exploratory Objective 2: To explore the magnitude of drivers of country-specific

differences in LTOCS change before and after the quality improvement initiative.
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We will explore country differences in the effect of the QI programme using a likelihood ratio
test. We will rank countries from highest to lowest effect (based on the adjusted country-
specific effect estimate) and describe their engagement with elements of the Ql initiative such
as attendance at country meetings and utilisation of tools including REDCap cloud and the
OCS risk calculator. After reviewing the available data, we will define a composite measure of
QI engagement and will quantify the association between this and the country-specific effect

using the Spearman’s correlation coefficient.

7. Reqgulatory and Ethical Compliance

This study was designed and shall be implemented and reported in accordance with the
criteria of the “European Network Centres for Pharmacoepidemiology and Pharmacovigilance
(ENCePP)” and follows the ENCePP Code of Conduct (EMA 2014). Once a final version of
the protocol has been agreed and reviewed by the advisory group, this study will be registered

with ENCePP (www.encepp.eu).

ISAR is approved by the Health Research Authority for clinical research use and governed
by the Anonymised Data Ethics & Protocol Transparency (ADEPT) Committee. We will
submit the finalised version of this protocol to the ADEPT committee

(https://www.regresearchnetwork.org/adept-committee/) for approval.

All sites enter into a regulatory agreement in compliance with the specific data transfer laws
and legislation pertaining to each country and its relevant ethical boards and organisations.
Further, all data extracted from sites is de-identified in the form of anonymised patient IDs.
The data will be retrieved by Optimal Patient Care/Observational & Pragmatic Research
Institute data analysts and utilised as an anonymised dataset to perform the analysis
according to protocol. This study will be performed in compliance with all applicable local and
international laws and regulations, including without limitation ICH E6 guidelines for Good

Clinical Practices.

8. Data Dissemination

Publications:
The findings will be submitted for publication in peer-reviewed journals.

Conferences:
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Results will also be presented at relevant medical and scientific conferences, through

abstract presentations and/or discussions.
Authorship:

Authorship will be determined in accordance with the ISAR authorship policy as outline in the
ISAR publication charter, which has been approved by the ISAR steering committee.
Authorship will recognise significant contributions to the study's conception, analysis, and

writing.

9. Project management group and wider steering committee

Professor David Price, Chief Investigator for the study, is the chair of the ISAR Steering
Committee (ISC).

The project management group for this project will be led by Professor David Price. Other

members of the project management group are listed below.

No Name \ Country / Institution

1 | Melina Girbal Argentina
2 | Jorge Maspero Argentina
3 | Fernando Saldarini Argentina
4 | AnahiYafez Argentina
5 | Cathy Emmas AstraZeneca
6 | Andrew N. Menzies-Gow AstraZeneca
7 | Amit D. Parulekar AstraZeneca
8 | Trung N. Tran AstraZeneca
9 | Tancy C. Zhang AstraZeneca

10 | Mark Hew Australia

11 | Anne Chévremont Belgium

12 | Renaud Louis Belgium

13 | Florence Schleich Belgium

14 | Marcos Antunes Brum Brazil

15 | Paulo Marcio Pitrez Brazil

16 | George C. Christoff Bulgaria

17 | Todor A. Popov Bulgaria

18 | Shelley Abercromby Canada

19 | Celine Bergeron Canada

20 | Kenneth R. Chapman Canada

21 | Andréanne C6té Canada

22 | Delbert R. Dorscheid Canada

23 | Mohsen Sadatsafavi Canada
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ISAR

No Name \ Country / Institution
24 | Maria José Fernandez-Sanchez Colombia
25 | Patricia Parada-Tovar Colombia
26 | Isabella Perna Reyes Colombia
27 | Carlos A. Torres-Duque Colombia
28 | Kjell Erik Julius Hakansson Denmark
29 | Susanne Hansen Denmark
30 | Celeste M. Porsbjerg Denmark
31 | Marianne Baastrup Sgndergaard Denmark
32 | Charlotte Suppli Ulrik Denmark
33 | Juan Carlos Calderon Ecuador
34 | Ivan Cherrez-Ojeda Ecuador
35 | Karla Robles Ecuador
36 | Alan Altraja Estonia
37 | KaiKliiman Estonia
38 | Arnaud Bourdin France
39 | Camille Taillé France
40 | Christian Taube Germany
41 | Athena Gogali Greece
42 | Maria Kallieri Greece
43 | Konstantinos Kostikas Greece
44 | Aggelos A. Ladias Greece
45 | Nikolaos G. Papadopoulos Greece
46 | Andriana |. Papaioannou Greece
47 | Sundeep Salvi India
48 | Richard W. Costello Ireland
49 | Patrick D. Mitchell Ireland
50 | Caoimhe Murphy Ireland Tallaght
51 | Giorgio Walter Canonica Italy
52 | Cristina Cardini Italy
53 | Enrico Heffler Italy
54 | Concetta Sirena Italy
55 | Soichiro Hozawa Japan
56 | Takashi lwanaga Japan
57 | Mona S. Al-Ahmad Kuwait
58 | Sumi Rajeevan Kuwait
59 | Nadia Aguilar-Hinojosa Mexico
60 | Saraid Cerda Reyes Mexico
61 | Ulises N. Garcia-Ramirez Mexico
62 | Désirée Larenas-Linnemann Mexico
63 | Maarten van den Berge Netherlands
64 | Job F.M. van Boven Netherlands
65 | Huib A.M. Kerstjens Netherlands
66 | Bernt Bggvald Aarli Norway
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No Name

ISAR

‘ Country / Institution

67 | Sverre Lehmann Norway
68 | Aaron Beastall OPC
69 | Lakmini Bulathsinhala OPC
70 | John Busby OPC
71 | Victoria Carter OPC
72 | Dominic A. Friston OPC
73 | David B. Price OPC
74 | Ghislaine Scelo OPC
75 | John Townend OPC
76 | Freya Tyrer OPC
77 | Piotr Kuna Poland
78 | Ana Alves da Silva Portugal
79 | Hadassa Cristhina de Azevedo Soares dos

Santos Portugal
80 | Graham Lough REG
81 | Riyad Al-Lehebi Saudi Arabia
82 | Wenjia Chen Singapore
83 | Tavleen Kaur Jaggi Singapore
84 | Mariko Siyue Koh Singapore

85 | Esther Ann

South korea

86 | Chin Kook Rhee

South Korea

87 | Borja G. Cosio Spain
88 | Luis Perez-de-Llano Spain
89 | Yi-Han Hsiao Taiwan
90 | Diahn-Warng Perng Taiwan
91 | Ming-Ju Tsai Taiwan

92 | Bassam Mahboub

United Arab Emirates

93 | Laila Salameh

United Arab Emirates

94 | Liam G. Heaney

United Kingdom

95 | David J. Jackson

United Kingdom

96 | Pujan H. Patel

United Kingdom

97 | Paul E. Pfeffer

United Kingdom

98 | Dermot Ryan

United Kingdom

99 | Flavia Hoyte

United States

100 | Rohit Katial

United States

101 | Njira Lugogo

United States

102 | Roy Alton Pleasants

United States

103 | Eileen Wang

United States

104 | Michael E. Wechsler

United States
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10. Research Team

Research Organisation:

Observational & Pragmatic Research Institute (OPRI)

Chief Investigator:

David Price, Professor of Primary Care Respiratory Medicine and OPRI Director
Mobile: +44 7787905057

Office number: +44 2081233923

Skype ID: respiratoryresearch

Email: david@opri.sg

Other OPRI/OPC Team Members:

Research & Operations Director: Victoria Carter [victoria@opri.sg]

Project Research Lead: John Busby [john.busby@optimumpatientcare.org]

Research support: Ghislaine Scelo [Ghislaine.Scelo@opri.sg], Lakmini Bulathsinhala,
Dominic Friston
Data Analyst: Aaron Beastall

Statistician: John Townend

11. Timelines

Action Timeline

Protocol delivery to steering group January 2025

Protocol sign-off February 2025, update August 2025
Dataset delivery + ADEPT approval February 2025, update August 2025
Preliminary results September 2025

Final study report October 2026

Study report sign-off November 2026

Manuscript December 2026
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13. Appendices

Appendix 1: Components and timing of intervention

CountryMeetings | ©¢ © o o o o o o

Data Quality Report >
REDCap Cloud >
LTOCS Dashboard >
OCS Risk Calc. —

ISAR Publications
FIRE| ~——
GLITTERII | - o
PRISM | | - °
BEAM | - o
FULL BEAM | °
FULL BEAM I o
LUMINANT | - °
SOLAR I o
STAR o
SOLAR | o

I I I I I
2022 2023 2024 2025 2026

e Complete -» Ongoing

a Dotted line represents activities starting prior to January 2022. ISAR publications are limited
to those relevant to the QI programme, start date is time of protocol approval and end date is
time of publication
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Appendix 2: Description of intervention component and relevance to LTOCS use

Ql Domain?®
Component Description
Data Burden Biologics Other
Country Meetings e Country-level meetings focussed on data quality and quality improvement v v v v

o All-country meetings showcasing ISAR research and sharing best practice
o Specific focus on LTOCS during the intervention period

Data Quality Report e Highlights issues with LTOCS data completion v
o Facilitates LTOCS dashboard and other local analyses
REDCap Cloud e Streamlined data capture tool v

e Supports high-quality data capture around LTOCS use
o Facilitates LTOCS dashboard and other local analyses
LTOCS Dashboard e Provides country-level feedback on LTOCS trends v v
e Enables intra-country benchmarking and comparison to global trends
e Highlights issues with LTOCS data completion
OCS Risk Calc. e Models risk of morbidities by OCS prescription frequency v
e Designed for use by patients and clinicians
e Requires input of basic demographic and clinical information
e Outputs risk of morbidity for different OCS treatment strategies
ISAR Publications

FIRE o Explored comparative effectiveness of anti-IL5 and anti-IgE biologics in patients eligible for v'*
both

e Reported that in dual-eligible patients, anti-IL5(R) medications are superior in reducing LTOCS

GLITTER Il e Explored the impact of biologic initiation on asthma outcomes v
e Reported that biologic initiation was associated with a substantial reduction in LTOCS use

PRISM | o Explored the prevalence and pattern of comorbidities in adults with severe asthma v
e Reported LTOCS use was associated with a greater likelihood of OCS-related comorbidities

BEAM o Explored the impact of pre-biologic impairment on meeting domain-specific biologic v*

responder definitions
o Reported that biologic treatment allowed withdrawal of LTOCS and highlighted greater OCS-
sparing among anti-IL5(R) treated patients
FULL BEAM | e Explored definitions and correlates of biologic response v
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e Highlighted the ability of biologic treatment to reduce LTOCS use

FULL BEAM II e Estimated the proportion of patients meeting various definitions of clinical remission v v
e Demonstrated OCS-sparing benefits of biologics
e Highlighted LTOCS use as an important barrier to clinical remission
LUMINANT o Investigated different measures of response among biologic treated populations v
e Demonstrated OCS-sparing benefits of biologics
SOLARII e Compared the risk of new-onset OCS-related adverse outcomes between biologic initiators v v
and non-initiates
e Reported that biologic initiators had decreased rate of developing OCS-related adverse

outcomes
STAR e Explored the effect of OCS use prior to biologic initiation on asthma phenotype v
e Reported that LTOCS use was associated with greater disease severity
SOLAR | e Examined the efficacy of biologic initiation on total OCS exposure v

e Demonstrated higher rates of total OCS reduction when compared to non-initiators

@ Data: Improves LTOCS data quality. Burden: highlights ongoing use of LTOCS, opportunities for reductions (e.g. benchmarking) and impact of LTOCS on
asthma burden. Biologics Highlights steroid sparing effect of biologics (* suggests differences by biologic class).
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