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Abstract: In this article, we discuss the importance of real-world data in the treatment of patients with asthma and specifically the role
of maintenance and reliever therapy (MART) with beclometasone dipropionate (BDP)/formoterol fumarate dihydrate (FF) delivered
through a dry-powder inhaler (DPI) that contains an extrafine formulation. We also present the design of the NEWTON study. This
multinational, multicenter, prospective, observational study will evaluate the real-world use of extrafine BDP/FF via a DPI as
maintenance therapy and MART in patients with moderate to severe asthma. The study’s primary outcome will be the proportion of
patients improving their asthma control. Digitally collected patient-reported outcomes, such as the 5-item Asthma Control
Questionnaire, the EuroQol 5-dimension 5-level, and the Test of the Adherence to Inhalers, will be used to assess the patient’s asthma
control, quality of life, and treatment adherence. Moreover, a new patient-reported outcome, the “Speed of change in health feeling”
questionnaire, will be validated in a subgroup of patients. Overall, the results of this study will provide a real-life assessment of
patients who perceived clinical benefits in a large cohort of asthmatics in Europe treated as per current clinical practice.
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Introduction

Asthma is one of the most common chronic inflammatory diseases, with more than 300 million people affected
worldwide and increasing prevalence rates.! It is characterized by variable levels of airflow obstruction, bronchial
hyperresponsiveness, and airway inflammation, which can substantially impact a patient’s quality of life and even
represent a life-threatening or fatal condition.” Persistent asthma also causes a substantial burden to the healthcare
systems, with estimated mean total costs up to five-times higher for subjects with uncontrolled asthma compared to those
with controlled asthma; in detail, the mean cost per patient per year, including all asthmatic patients (intermittent, mild,
moderate and severe asthma) is US$1900 in Europe and US$3100 in the USA.’

Asthma can be categorized into controlled, not well controlled, and uncontrolled, depending on the frequency of
daytime and nocturnal symptoms, limitation of activities, need for reliever treatment, lung function, and history of
asthma exacerbations.” Several well-validated self-assessment and disease-specific questionnaires, such as the Asthma
Control Questionnaire (ACQ)4 and the Asthma Control Test,” have been developed to assess the patient’s level of asthma
control and the need for pharmacological treatment adjustment in case of suboptimal disease control.

Attaining and maintaining optimal asthma control is the primary aim of asthma treatment, which is achieved through
long-term management of symptoms, preservation of normal activity levels and pulmonary function, prevention of
asthma exacerbations and asthma mortality, and avoidance of adverse effects from asthma medications.” To reach this
goal, the treatment strategy should combine pharmacological treatment, ongoing monitoring of asthma control levels,
patient education, and a good partnership between patients and their healthcare providers.’
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Asthma Pharmacological Treatment

Inhaled therapy is considered the cornerstone of asthma management, and international guidelines recommend the
combination of inhaled corticosteroids (ICS) and long-acting p2-agonists (LABA), either separately or as a fixed-dose
formulation in patients who do not reach sufficient asthma control through ICS alone.>® The combination of ICS and
formoterol, a rapid-onset LABA, is the preferred treatment option according to GINA guidelines, to be used as needed
for symptom relief in patients with mild asthma (Steps 1 and 2), and as daily maintenance and reliever therapy (MART)
for patients with moderate to severe disease (Steps 3, 4 and 5).”

Two ICS—formoterol combinations are currently recommended, namely beclometasone dipropionate (BDP)/formo-
terol fumarate dihydrate (FF) and budesonide/FF (BUD/FF), whereas other formulations (eg, mometasone—formoterol,
fluticasone propionate—formoterol) have not been studied as anti-inflammatory relievers, either alone or in MART.? As
shown in several clinical trials, the BDP/FF fixed combination has proven safe and effective in treating moderate to
severe asthma.”® Moreover, BDP/FF would appear to produce superior results compared with either BUD/FF or
fluticasone/salmeterol fixed combinations in achieving asthma control without increasing safety concerns.”'' The
extrafine formulation of BDP/FF also helps to increase the deposition of the active principles into the peripheral airways
compared with non-extrafine formulations, allowing a greater proportion of the inhaled drug to reach its pharmacological
target in the small airways and reducing systemic exposure.'>'*

Multiple devices, such as pressurized metered dose inhalers (pMDIs) and dry powder inhalers (DPI), have been
developed to administer inhaled therapy. The characteristics of these inhalers, such as the method of powder aerosoliza-
tion, the minimum and optimum inspiratory flow, the characteristics of the aerosol cloud formed, the method of use, and
feedback on the inhalation procedure, play an important role in determining drug delivery and distribution, thus
influencing, together with the chosen drug and patient characteristics, the overall effectiveness of the pharmacological

treatment. 15

Innovative Features for Extrafine BDP/FF Delivery
NEXThaler® is a dry-powder inhaler (DPI) with extrafine BDP/FF that presents several unique, original features and
feedback systems that facilitate patient control of the entire inhalation process.

The main innovative technical solutions presented by this DPI are:'*!>1¢

e The breath-actuated mechanism (BAM) system delays drug delivery until the patient’s inspiratory flow rate is
adequate (>35 L/min) to detach drug particles from the lactose carrier. This reduces the emission of large particles
(>5 um), increases the available therapeutic fine particle fraction and favors the deposition of the drug mainly in the
lower respiratory tract;

e The inhalation flow-independent performance allows the delivery of a consistent drug dose during inspiration,
regardless of inspiratory flow rate (range, 35-90 L/min);

e A triple feedback system ensures correct dosage intake. It comprises a click, which confirms the activation of the
BAM system when the inspiratory flow exceeds 35 L/min; a unit dose counter not simply indicating the number of
remaining doses in the inhaler but constituting a real “inhalation counter”; and a lactose carrier, whose taste
confirms that the inhalation has been completed;

e The extrafine formulation allows the drug particles to be delivered throughout the entire bronchial tree.

Studies conducted on the use of this DPI in patients with asthma have confirmed consistent dose delivery and device
activation constantly achieved by patients independently of inhalation flow rates.'” Singh et al have also shown that
extrafine BDP/FF DPI is comparable to extrafine Foster® pMDI when administered as reliever therapy after
a methacholine challenge, thus supporting the MART approach with Foster™ DPI as well.'® In an 8-week randomized,
double-blind, parallel-group trial, extrafine BDP/FF DPI was non-inferior to extrafine BDP/FF pMDI in terms of change
from baseline in average pre-dose morning peak expiratory flow. Moreover, no significant safety signals were observed,
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thus proving that extrafine BDP/FF DPI is an effective and well-tolerated delivery device for patients with asthma who
need regular treatment.’

BDP/FF DPI has also shown positive results compared with other inhalers regarding usability and patient satisfaction,
which can positively influence treatment adherence. The DPI was the easiest to use and most popular device among 106
inhaler-naive older patients.?’ It also showed improved usability and higher satisfaction compared with other DPIs
among 66 adult patients.”' It was associated, together with another device, with the lowest number of attempts to achieve
error-free use in a prospective study of 105 patients with asthma.*?

BDP/FF DPI is also relatively insensitive to improper use as double activation, accidental fall, activation at different
degrees of inclination, exhalation inside the device,?® and incorrect exhalation before the inhalation.>*

Asthma Maintenance and Reliever Therapy
The MART approach, which consists of using a single inhaler for both maintenance and reliever therapy, is currently
considered the “preferred treatment” in the GINA guidelines,” as well as in the US guidelines.”® Finally, the English
NICE guidelines also mention MART in several steps.”®

The MART regimen is authorized with either BDP/FF or BUD/FF. It has proven more effective than the combination
of ICS and short-acting f2-agonist (SABA) as needed or ICS-LABA plus SABA as needed in reducing risks of severe
asthma exacerbations while providing similar levels of daily asthma control.”?” Extrafine BDP/FF used as maintenance
and reliever in a single pMDI significantly prolonged the time to first exacerbation compared with using BDP/FF for
maintenance and salbutamol as a reliever (209 days vs 134 days; p=0.0005) while presenting a similar tolerability
profile.” Another advantage of using a single inhaler for MART is that it simplifies asthma management, potentially
improving patient adherence to treatment.”® Moreover, the MART regimen conducted with DPI, besides simplifying
therapy and reducing exacerbations, can directly reduce greenhouse gas emissions by replacing SABA as a reliever.”

Real-World Evidence for Asthma Management

Despite the positive results in the treatment of asthma reported in the literature, a relevant gap still exists between the
results of clinical trials, in which many patients achieve asthma control through pharmacological treatment,>® and the
epidemiological data, which suggest that many patients with asthma treated as per standard clinical practice still have
poorly controlled disease.>’ Thus, real-life studies are needed to better understand asthma treatment in larger and more
diverse patient populations and identify what factors in the real-life context are associated with poor asthma control.

Some observational studies have investigated the use of BDP/FF and the effects of MART in clinical practice. The
NEXT-Step observational study evaluated the usability/satisfaction of BDP/FF DPI and treatment adherence in asthma
patients poorly controlled by low-dose ICS. However, it did not investigate the MART approach.*? The ALFRESCO
study investigated asthma symptoms control, pulmonary function, and quality of life in patients treated with extrafine
BDP/FF 100/6 pg pMDI as MART or maintenance only. Still, no detailed comparison was made between the two
regimens.>® Finally, Hodzhev et al conducted an observational study to evaluate the effects of BDP/FF therapy using two
different inhalers in a real-world setting, focusing on patients with severe chronic obstructive pulmonary disease
(COPD).**

Overall, few observational studies have investigated the efficacy and safety of BDP/FF in a real-world setting. To our
knowledge, no observational study has simultaneously evaluated using BDP/FF DPI as MART versus maintenance only
in a real-life population by examining patient preferences. In this article, we present the design of the NEXThaler in
a rEal-World study on The probability Of improving the asthma coNtrol status after 6 months of treatment (NEWTON)
study. This observational study will investigate the efficacy and safety of BDP/FF DPI used in clinical practice in patients
with inadequately controlled asthma, also focusing on the effects of the MART strategy and the speed of change in the
patient’s feeling of health after starting BDP/FF Nexthaler®.

The NEWTON Study

The NEWTON study is a multinational, multicenter, observational, prospective cohort study conducted to estimate the
effects of BDP/FF fixed combination administered via a DPI (Nexthaler™) in a real-life context [NCT05168995].%>% The
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study is ongoing in approximately 57 respiratory medicine centers in six European countries (France, Germany, Hungary,
Italy, Romania, and Spain). Over 12 months, approximately 650 patients will be recruited and followed for 6 months
each.

The study aims to evaluate the probability of improving patients’ asthma control status after 6 months of treatment, as
well as to describe the safety profile of BDP/FF 100/6 pg per actuation inhalation powder and its effects on asthma
control, treatment adherence, and patient satisfaction after 3 and 6 months. The study will also simultaneously evaluate
two different approaches, BDP/FF DPI MART versus BDP/FF DPI only as maintenance therapy and a separate reliever.
Moreover, the study will use electronic patient-reported outcomes (ePROs) to better capture patients’ perspectives on
asthma control, quality of life, and treatment adherence/satisfaction. Finally, a sub-study involving only Italian patients
will perform a psychometric validation of a newly developed questionnaire designed to measure the speed of change in
patients’ feelings of health after starting a new treatment.

Study Population and Eligibility Criteria

The study population consists of adult patients with inadequately controlled asthma treated with BDP/FF DPI 100/6 pg in
clinical practice. Key inclusion and exclusion criteria are detailed in Box 1. Briefly, the study will include adult men and
women with not-well-controlled or poorly controlled asthma who have started treatment with BDP/FF DPI within
a maximum of 14 days and have not been treated with extrafine formulations in the 6 months preceding the start of BDP/
FF DPI and are willing to sign the informed consent to participate in the study and the processing of personal data.
Patients with a recent history of life-threatening asthma, COPD, uncontrolled/clinically significant diseases, or under
treatment with biological agents and/or extemporary or fixed triple combinations will be excluded from the study, as well
as those who are unable to understand and complete the required questionnaires and those participating in other
experimental trials. Notably, the study will not exclude specific categories of asthmatic patients, such as asthmatic
smokers or pregnant women (usually excluded from randomized controlled trials in asthma), to better capture the real-life
situation of patients with asthma.

Study Plan

Approximately 650 eligible patients will be enrolled in the study to obtain at least 540 evaluable patients, accounting for
the potential loss of non-evaluable patients. The study will enroll patients who have been prescribed BDP/FF DPI (Chiesi

Box | Inclusion and Exclusion Criteria

Inclusion criteria

I. Male or female patients aged 218 years;

2. Patients enrolled on the same day as the first prescription with beclometasone dipropionate (BDP)/formoterol fumarate dihydrate (FF) delivered
through a dry-powder inhaler (DPI) 100/6 ug or having ongoing treatment with BDP/FF DPI 100/6 g started within the previous |14 days
(maximum), as per local standard clinical practice. In both cases, the physician’s decision to prescribe BDP/FF DPI 100/6 pg has been taken before
the patient’s inclusion in the study and is completely independent of the study protocol;

3. Inadequately controlled asthmatic patients (according to the clinician’s judgment) when BDP/FF DPI 100/6 pg was prescribed;

4. Patients not treated with extrafine formulations during the 6 months before starting the treatment with BDP/FF DPI;

5. Written informed consent to participation in the study and processing of personal data.

Exclusion criteria

I. Recent (ie, within the last 6 months) history of life-threatening asthma exacerbations;

2. Diagnosis of chronic obstructive pulmonary disease (COPD);

3. Asthmatic patients on treatment with biological agents (eg, monoclonal antibodies) and/or extemporary or fixed triple combinations (eg, long-
acting B2 agonist (LABA)/long-acting muscarinic antagonist (LAMA)/inhaled corticosteroid (ICS) at any dose regimen;

4. Patients with uncontrolled/clinically significant diseases (according to the clinician’s judgment) or inability to understand and fill out the study
questionnaires;

5. Concomitant participation in experimental clinical studies/investigations or participation in experimental clinical studies/investigations within 3

months before enrollment into the present study.
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Farmaceutici S.p.A., Parma, Italy) 100/6 pg as per standard clinical practice and who either start the prescription on the
same day of enrollment (Visit 1) or have been using BDP/FF DPI for 14 days maximum. The decision to prescribe and
start treatment with BDP/FF DPI must have been taken according to standard clinical practice, irrespective of the
patient’s participation in this study.

Patients will be prescribed BDP/FF DPI in two different regimens:

e Maintenance treatment only: BDP/FF DPI will be taken as regular maintenance treatment (one or two inhalations
twice daily, with a maximum daily dose of four inhalations), and a separate short-acting bronchodilator will be used
as needed as a reliever;

e MART: BDP/FF DPI will be taken as regular maintenance treatment (one inhalation twice daily) and as needed in
response to asthma symptoms (one—two additional inhalations as needed in response to symptoms, with a maximum
daily dose of eight inhalations).

Enrolled patients will be followed up to 6 months from the first visit, as per routine local clinical practice; data from three
visits [enrollment (Visit 1), after 3 months (Visit 2), and after 6 months (Visit 3)] will be collected as part of the study. If
treatment starts at the enrollment visit, visit 1 will also correspond to the baseline; otherwise, a retrospective observation
window will be defined from the start of BDP/FF DPI to enrollment (Figure 1).

During the first visit, the patient’s demographic data, medical history, smoking status, and asthma history will be
collected, as well as the start date of BDP/FF DPI and mode of administration. Both at enrollment and during the follow-
up visits, the following parameters will be collected: lung function tests (spirometry, oscillometry, plethysmography),
fractional exhaled nitric oxide, asthma control status (Asthma Control Questionnaire-5 questions, ACQ-5), patients’
quality of life (European Quality of Life Five Dimension and Five Levels, EQ-5D-5L), treatment adherence (Test of
Adherence to Inhalers), patient satisfaction, any changes in treatment dose, concomitant medications and treatments,
need for unscheduled visits, asthma exacerbations, and occurrence of adverse events.

Study Objectives and Endpoints
The study’s primary objective is to evaluate the probability of improving patients’ asthma control status over 6 months of
treatment with BDP/FF DPI 100/6, using the ACQ-5. This will be measured as the proportion of patients improving their
ACQ-5 score (from poorly controlled to not well-controlled nor poorly controlled, from poorly controlled to well
controlled, from not well-controlled nor poorly controlled to well controlled) from baseline to 6 months.

The study’s secondary objectives will evaluate the effects and safety profile of BDP/FF DPI at 3 and 6 months, as
detailed in Box 2. Briefly, the effects of BDP/FF DPI will be measured in terms of ACQ-5 improvements, changes in
lung function parameters, quality of life, treatment adherence, patient satisfaction with the inhaler (through a three-item

RETROSPECTIVE PROSPECTIVE OBSERVATIONAL PERIOD
Visit: Visit 1 Visit 2 Visit 2
Time: Day - 14/0 Day 0 Month 3 (£1) Month 6 (£1)
! l | l
Start of Enrolment Follow-up Final visit
treatment with visit intermediate visit
BDP/FF
o | | |
(Baseline) ‘
v Informed consent v Physical examination v TAI-12
v Eligibility v Lung function test v BDP/FF DPI use
v Demographic data v FeNO v Concomitant medications/treatments
v Physical examination v ACQ-5 v Unscheduled visits
v Medical/asthma history v EQ-5D-5L v Asthma exacerbation
v Smoking status v/ Patient’s satisfaction v Safety assessment

Figure | NEWTON study plan and procedures.
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Box 2 Study Objectives

Primary Objective

The study’s primary objective will be to evaluate the probability of improving patients’ asthma control status over 6 months using the 5-item version
of the Asthma Control Questionnaire (ACQ-5) following treatment with BDP/FF DPI 100/6 pg.

Secondary Objectives

I. To describe the effects of BDP/FF DPI 100/6 pg on:

Improvement of asthma control level at 3 months using the ACQ-5;

Achievement of minimal clinically important improvement in ACQ-5 score at 6 months;
Achievement of full asthma control at both 3 and 6 months using the ACQ-5 score;
Change at 3 and 6 months from baseline in relevant lung function parameters;

Change in quality of life at 3 and 6 months from baseline;

Adherence to the most recent previous inhaled asthma treatment;

Adherence to treatment at 3 and 6 months;

Patient’s satisfaction with the inhaler at 3 and 6 months;

Change in percentage of patients with high fractional exhaled nitric oxide values at 3 and 6 months from baseline;
® Incidence of asthma exacerbations over 6 months.
2. To describe the safety of BDP/FF DPI 100/6 over 6 months.

questionnaire), and incidence of asthma exacerbation after both 3 and 6 months of treatment. The safety of BDP/FF DPI
will be measured in terms of the occurrence of treatment-emergent adverse events and treatment-emergent serious
adverse events, adverse drug reactions, discontinuation due to any reason, and occurrence of specific special situations
during the study.

e-PROs and Validation of a New PRO: Speed of Change in the Feeling of Health

To better assess patients’ health improvement in the real-world setting, different ePROs will be used to capture patients’
perspectives on their asthma status, impact on quality of life, and adherence/satisfaction with the prescribed treatment.
The ePRO questionnaires will be electronically available through the Bring Your Own Device technology. Each patient
will complete the questionnaire/structured questions using their electronic device, such as a smartphone, tablet, or
personal computer (laptop and desktop). The investigators will train patients on how to use ePROs to complete the
questionnaires autonomously, with minimal support from the investigators, only as needed. The ePROs will be completed
at baseline and after 3 and 6 months and will include the ACQ-5 to monitor asthma control, the EQ-5D-5L to assess the
quality of life and the 12-TAI to assess treatment adherence; patients will also be asked to complete a structured
questionnaire consisting of three simple questions to assess their satisfaction with the device.

Furthermore, a sub-study will be conducted to perform the psychometric validation of a new questionnaire designed
to assess the speed of change in the feeling of health after starting a new treatment. This newly developed tool presents an
innovative perspective as it does not focus on patients’ reported symptoms but on their perceptions of their global health
status, their confidence in the prescribed treatments, and the degree of change from their previous condition at the start of
the new treatment. This will also provide direct information on the change in terms of feeling healthy under various
perspectives (both physical and psychological), as recognized by the patients themselves.

The sub-study is a multicenter, observational, prospective cohort study conducted only in Italian sites participating in the
NEWTON study and will enroll approximately 200 patients from 20 Italian respiratory medicine centers over 12 months.
Patients will be observed for 30 days starting from the enrollment visit. They will be asked to complete the “Speed of change
in the feeling of health” questionnaire along with other PROs, such as ACQ-5, the Stanford Expectation of Treatment Scale,
and the Global Rating Scale, at three different time points: 7, 14, and 30 days. All the questionnaires will be provided as
ePROs to allow patients to fill them out remotely through electronic devices (ie, smartphones and tablets) (Figure 2).
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Start of treatment with
BDP/FF (Baseline)

OBSERVATIONAL PERIOD (MAIN STUDY)

OBSERVATIONAL PERIOD (SUBSTUDY)

| l
Day 7 (1)  Day 14 (£2) Day 30 (3)

Day 0
(Enrolment)

v/ ACQ-5

v SETS

v GRS

v Speed of change in feeling of health

Figure 2 NEWTON ltalian sub-study plan and procedures.

Statistical Methods
The sample size calculation for the NEWTON study was based on the proportion of patients expected to improve their level of
asthma control at 6 months, which was conservatively assumed to be 60% based on the GOAL study,’® the PRISMA study>°
and a Malaysian study.’” A sample size of 540 patients yields a two-sided 95% confidence interval with a width equal to 0.083
when the sample proportion is 0.60, using the large sample normal approximation.®® Assuming a 17% proportion of drop-out
or non-evaluable patients, a total number of 650 patients is needed to obtain relevant data from at least 540 evaluable patients.
The study has a descriptive aim: results of statistical analyses from the study data will be presented as descriptive statistics.
Continuous variables will be summarized by the number of observations, mean, standard deviation (SD), median, quartiles,
minimum, and maximum. Categorical variables will be summarized using counts of patients and percentages. For the primary
analysis, the count and proportion of patients improving the level of asthma control from baseline to V3 or early termination
will be calculated. For the secondary analysis, we will measure number and proportion of patients improving asthma control,
improving ACQ-5 score and achieving well-controlled asthma at different follow-up visits compared to baseline, we will also
measure intra-patient changes in lung function parameters, quality of life, treatment adherence, patient satisfaction with the
inhaler, and incidence of asthma exacerbation throughout the observational period and compared to baseline.

Ethical Consideration

The study will be conducted in accordance with the ethical principles of the Declaration of Helsinki and in adherence to the study
protocol, Good Pharmaco-epidemiology Practices, Good Epidemiological Practices and applicable aspects of Good Clinical
Practices, as well as applicable laws and country-specific regulations under which the study is being conducted.

Conclusion

Achieving optimal asthma control is the main focus of asthma treatment but is still difficult to attain for many patients
treated in clinical practice, despite the availability of safe and effective medications.”** The NEWTON study will
investigate the effects of BDP/FF DPI in improving the asthma control status in patients with inadequately controlled
asthma treated in real-world clinical practice. Given its observational nature, the study will allow a better characterization
of the patient’s treatment in common clinical practice, understanding the effects of treatment in a more heterogeneous
population with different features and risk factors. Moreover, the study will compare the results obtained with MART
therapy, recommended by current guidelines, versus separate maintenance and reliever therapy with two different
inhalers to assess the advantages of the MART regimen with a single inhaler. The study will also use ePRO measures

to better assess patients’ perspectives on their asthma status, quality of life, adherence, and satisfaction with treatment.
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Finally, a nested study will be conducted only among Italian patients to validate a specific questionnaire that measures the
speed of change in patients’ feelings of health after starting a new treatment.

Ethics Approval and Informed Consent

The Ethics 225 Committee of each participating center will approve the study protocol before the study starts. The
informed consent for participation in the study and use of personal data will be obtained from all patients before any
study-related procedures are performed.
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