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Purpose: Role of triple therapy in chronic obstructive pulmonary disease (COPD) management is supported by growing evidence, but
consensus is lacking on various aspects. We conducted a Delphi survey in respiratory experts on the effects of triple therapy on
exacerbation reduction, early optimization, pneumonia risk, and mortality benefits in COPD management.

Methods: The study comprised 2-round online surveys and a participant meeting with 21 respiratory experts from 10 countries. The
31-statement questionnaire was prepared using Decipher software after literature review. Responses were recorded using Likert scale
ranging from 1 (disagreement) to 9 (agreement) with a consensus threshold of 75%.

Results: All experts participated in both surveys and 14/21 attended participant meeting. Consensus was reached on 13/31 questions
in first survey and 4/14 in second survey on: mortality benefits of triple therapy; comparable pneumonia risk between single inhaler
triple therapy (SITT) and multiple inhaler triple therapy (81%); preference of SITT for patients with high eosinophil count (95%);
exacerbation risk reduction and healthcare cost benefits with early initiation of SITT post exacerbation-related hospitalization (<30
days) (86%). No consensus was reached on first line SITT use after first exacerbation resulting in COPD diagnosis (62%).
Conclusion: This study demonstrated that there is consensus among experts regarding many of the key concepts about appropriate
clinical use and benefits of triple therapy in COPD. More evidence is required for evaluating the benefits of early optimisation of triple
therapy.
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Introduction

Chronic obstructive pulmonary disease (COPD) treatment strategies call for a tailored approach to patient needs, in
which therapies are introduced to relieve symptoms, improve health status and exercise tolerance, and reduce future risk
and severity of exacerbations (including prevent disease progression, prevent and treat exacerbations and reduce
mortality).! Bronchodilator therapy with long-acting muscarinic antagonist (LAMA) and/or long-acting B2-agonist
(LABA) is the recommended initial treatment regimen for COPD management.'* However, for certain patients with
COPD who are at a higher risk of exacerbation while on dual bronchodilator therapy, triple therapy with an inhaled
corticosteroid (ICS), LAMA, and LABA is recommended by the Global Initiative for Chronic Obstructive Lung Disease
(GOLD)." Similarly, the Spanish chronic obstructive pulmonary disease guidelines (GesEPOC) 2021 recommend using
triple therapy in high-risk patients whose exacerbations are not controlled with dual bronchodilator or ICS/LABA
combination and with blood eosinophils >100 cells/uL.* In addition, GOLD 2023 strategy recommends use of triple
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therapy as initial management in patients with two or more moderate exacerbations or one severe exacerbation and with
blood eosinophils >300 cells/uL."

Data from randomized controlled multi-country studies such as IMPACT and ETHOS have shown that triple therapy
reduced the risk of exacerbation and decreased the risk of mortality compared to dual bronchodilator therapy in patients
with history of exacerbations.*> Triple inhaler therapy in patients with COPD can be prescribed through multiple inhaler
triple therapy (MITT) or single inhaler triple therapy (SITT). MITT, such as fluticasone propionate/salmeterol plus
tiotropium or budesonide/formoterol added to tiotropium, was commonly prescribed in patients with COPD who required
triple therapy prior to the development and availability of a SITT combination.®® MITT requires the use of at least two
inhalers more than once a day in majority of patients with COPD who require triple therapy, which is potentially
associated with poor compliance and adherence and an increased potential for inhaler technique errors due to patients
having to learn multiple devices.'®'® Considering these reasons, SITT can be an optimal option to simplify therapy,
potentially improve adherence and compliance with treatments for patients with COPD.'*"?

Currently, the triple therapies available in a single inhaler device are: fluticasone furoate/vilanterol/umeclidinium for
once daily administration (OD), beclomethasone dipropionate/formoterol fumarate/glycopyrronium bromide for twice
a day administration (BID), and budesonide/glycopyrronium bromide/formoterol fumarate (BGF) for BID
administration.® A real-world retrospective cohort study conducted by Alcizar-Navarrete et al reported that patients
initiating SITT experienced a clinically meaningful improvement in treatment persistence during a 12-month follow-up,
which resulted in significant reductions in the risk of all-cause mortality and frequency of exacerbations compared with
patients initiating MITT.'*

There is, however, a lack of consensus and dichotomous evidence regarding selection of appropriate patients for triple
therapy and treatment outcomes including mortality reduction benefit, risk of exacerbation, early optimization, and
pneumonia risk associated with the use of triple therapy in patients with COPD.'>"!7

The aim of this Delphi study was to understand and measure the level of consensus (agreement or disagreement) on
concepts, such as exacerbation reduction, early optimization, pneumonia risk, and mortality benefits related to triple
therapy use in patients with COPD among a group of respiratory experts in the field of COPD.

Materials and Methods

Study Design

This study used a Delphi technique, which included a two-round Delphi survey and an online participant meeting to
assess the level of consensus among the respiratory experts for the management of COPD with triple therapy.'® The
cross-sectional surveys were conducted between September and November 2022 among respiratory experts with
expertise in COPD management. The Delphi survey was developed by a scientific committee and was run by an
independent external vendor. The team developed the questionnaires, hosted the online surveys using Decipher software
(version compat="153"), and analyzed the data. All information provided by participants was kept confidential and
anonymous. The research complied with UK Data Protection law (UK General Data Protection Regulation; GDPR), with
the British Healthcare Business Intelligence Association’s (BHBIA) Legal & Ethical Guidelines, and with the European
Pharmaceutical Market Research Association’s (EphMRA) code of conduct. No formal ethical approval was required
because this was a non-interventional physician survey.

Participants

Twenty-one respiratory experts were invited to participate in the surveys. The respiratory experts were from 10 countries
(Argentina, Brazil, Chile, Colombia, India, Kuwait, Mexico, Oman, Saudi Arabia, and Thailand) where both SITT and
MITT treatment options for managing patients with COPD are available. The participants were chosen in a non-random
manner, based on their expert knowledge of COPD and its management and their years of expertise in the field. The
selected participants represented geographic diversity, had experience in the use of triple therapies (both SITT and MITT)
and fulfilled three or more of the following criteria: (a) tier one experts or key opinion leaders in representative countries,
(b) involved in a wide range of scientific activities related to COPD or inhaled medication, such as speaker at a congress,
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(c) membership in a respiratory society, (d) membership of an international and/or national guideline committee and (e)
having an interest in improving patient outcomes in COPD.

Stages of the Delphi Procedure
The Delphi Procedure Comprised Three Stages
(1) The development of a survey questionnaire with 31 questions, under the following four themes: exacerbation
reduction = 5, early optimization = 8, pneumonia risk = 13 and mortality benefits = 5. The survey consisted of 27
closed-ended and 4 open-ended questions.
(2) The first round of survey was followed by a participants’ meeting and a second round of survey. The second survey
comprised of 14 questions on which consensus was not achieved in the first survey.
(3) Analysis of the survey results to evaluate the consensus among the participants.

Survey Questionnaire Development

The first questionnaire was developed using a comprehensive targeted literature review on the management of COPD in
patients prescribed triple therapy. Topics with dichotomous evidence were identified and a questionnaire was formulated
on these topics. A subsequent questionnaire was developed for the second survey with questions which did not achieve
consensus in the first round. The questions for the second round were modified based on participants’ feedback, for
clarification purposes. The questionnaire was validated by a non-participating respiratory expert for both rounds of
survey.

Delphi Surveys and Participant Meeting

The first round of the Delphi survey was conducted in September 2022 and was completed before the participants’
meeting. The survey was emailed to the participants and consisted of 31 questions. Participants from the first round of
survey were invited for an online, virtual meeting to discuss the results from the first survey and to understand their views
on scientific and clinical data for new concepts in COPD management with triple therapy. The participant meeting was
arranged and facilitated by the sponsor, but the sponsor did not participate in the Delphi surveys. Following the
participant meeting, the second Delphi survey link was emailed to the participants. The second round was open from
October to November 2022.

Development of Consensus Statements

A 1-to-9-point Likert scale was used to phrase questions and rate the responses in accordance with previous Delphi
surveys.'®?? The participants anonymously assessed their level of agreement with each statement, ranging from 1
(completely disagree with the statement) to 9 (completely agree with the statement). These scores were divided into three
groups: agree (7-9 points), neither agree nor disagree (4—6 points) and disagree (1-3 points). Four open-ended questions

were also included in the first round of survey. See complete questionnaire in Supplementary Table S1.

Data Analysis

All questionnaires were fully completed and were taken into consideration for the descriptive analysis of all data. Data
were presented as the mean, standard deviation (SD), median, and range. Using a deductive approach, analysis of the first
survey results and the participant meeting was conducted to identify commonalities in the panel’s overall opinion to
create a second survey. A consensus was deemed to have been reached when 75% of the respondents scored within the
agreement range (7-9 points) or disagree range (1-3) for negative consensus. This was consistent with previous studies
that have employed the Delphi method.'®?'* All responses were examined for accuracy and consistency by an external
reviewer for data quality checks. The research team collected all the responses, and analysis was performed using
Microsoft Office Excel (ver. 2019).
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Results

Participants

In the first round of the survey, all 21 participating respiratory experts completed the survey (response rate of 100%).
Fourteen experts attended the participant meeting (66.7%). All the original participants completed the post-meeting
second survey conducted in October—November 2022 (response rate of 100%). The participating experts had an average
age of 50.7 years and managed an average of 161 patients in a month. All participants had advanced medical degrees,
with particular interest in COPD research and had an average working experience of 20 years in the respiratory field and
met the selection criteria.

Delphi First Survey Results
In the first survey, there was consensus on 13 of the 27 closed ended questions. Theme-wise results for each of the four
concepts are presented below.

Exacerbation Reduction

All participants (100% participants) reached consensus that a history of exacerbations is an important predictor of future
exacerbations and can help identify patients appropriate to receive triple therapy. No consensus was reached (62% of
participants agreed) on the statement that SITT is more effective than MITT for reducing the risk of exacerbations. Only
29% of participants agreed that patients with COPD identify and report exacerbations in a timely manner to doctors,
failing to reach consensus (Figure 1a). Sixteen of the 21 participants and 20 of 21 participants were of the opinion that

Mean + SD Median Max. Min.

a Q1: Do you agree that history of exacerbations in
a COPD patient is an important predictor of
future exacerbations and hence can identify

8.71+0.64 9 9 7

patients who would benefit from triple therapy?

No Consensus

@)
@
@
=
@
=
7]

Q2: Do you agree that single inhaler triple
therapy is more effective than open triple therapy

in reducing the risk exacerbations in patients 9% i 29% ‘ 62% B2 5213 7 9 L

with COPD?
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Q3: Do you agree that patients with COPD
identify and report exacerbations early enough to 339
the doctors? i

38% ‘ 29% 4.86+272 5 9 1

mDisagree (1-3) @Neither agree nor disagree (4-6) mAgree (7-9)

Q4: What is the minimum number of SEVERE exacerbations in | Q5: What is the minimum number of MODERATE

the past 12 months according to you that necessitates the exacerbations in the past 12 months according to you that
initiation of triple therapy in a COPD patient? necessitates the initiation of triple therapy in a COPD patient?
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Figure | Survey | responses on exacerbation reduction concept and number of exacerbations for triple therapy initiation.
Notes: (a) Overall responses on exacerbation reduction concept (Survey ). (b) Number of moderate and severe exacerbation for initiation of triple therapy (Survey ).
Abbreviations: COPD, chronic obstructive pulmonary disease; SD, standard deviation; Max, maximum; Min, minimum.
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triple therapy can be initiated in patients with COPD who have had one severe exacerbation and 1-2 moderate
exacerbations in the past 12 months, respectively (Figure 1b).

Early Optimization

SITT was considered a treatment option for patients with COPD with a high blood eosinophil count by 95% of
participants. Furthermore, 86% of participants agreed that initiating SITT within 30 days of hospital discharge post an
exacerbation of COPD can help reduce healthcare costs and the risk of future exacerbations. The participants did not
agree that SITT can be considered treatment of choice for symptomatic patients without history of previous exacerbations
(only 33% participants agreed) (Figure 2a); 48% participants believed that a blood eosinophil count of 150 cells/uL was
high, while 29% believed a count of 300 cells/uL to be high (Figure 2b). All participants agreed that patients with COPD
experiencing frequent exacerbations in the previous year would benefit from early treatment with SITT. The experts did
not agree that elderly population (38% participants agreed), and patients with a higher degree of dyspnea with cough and
sputum (62% participants agreed) were target population for early initiation of triple therapy (Figure 2c).

Pneumonia Risk

Eighty-one percent of participants agreed that there is similar degree of pneumonia risk while using SITT vs MITT and
that the risk of pneumonia is ICS dose-dependent (Figure 3a). The participants also agreed regarding current smoking
history (86% participants), history of prior exacerbation or pneumonia (90% participants), and severe airflow limitation
(86% participants), as factors that increase and contribute to the risk of pneumonia. A consensus was not reached with
respect to older age (>55 years), body mass index (BMI) <25 kg/m? and poor Medical Research Council (MRC) dyspnea
grade being factors that contributed to risk of pneumonia. No consensus was reached on female gender (14% participants
agreed) and concurrent statin therapy (10% participants agreed), as factors that contribute to the risk of pneumonia
(Figure 3b).

Mortality Benefits

A consensus was reached on all four questions related to mortality benefit statements with the use of triple therapy in
patients with COPD. The most important risk factors for increased mortality in patients with COPD considered by
experts were exacerbations, followed by COPD severity, behavioral, and pulmonary treatable traits (Table 1). There was
agreement among the participants that SITT improves the survival of patients with COPD in comparison to LABA/
LAMA based dual bronchodilator therapy (76% participants agreed). The importance of reducing the risk of mortality in
clinical treatment decision-making achieved a consensus on consideration of the prescription of triple therapy (86%
participants agreed). In addition, 76% of participants agreed that improvement in all-cause mortality described in the
clinical studies was also seen in their real-life practice (Figure 4).

Delphi Second Survey Results

Of the 27 questions, 14 questions that did not achieve consensus in the first survey were revisited in the second survey. In
the second survey, four of the 14 questions reached consensus. Seventy-six percent of participants agreed that SITT is
more effective than MITT in reducing the risk of exacerbations in patients with COPD. No consensus was reached where
only 14% participants agreed that COPD patients identify and report exacerbations on time (Figure 5).

No consensus was reached on the initiation of SITT as a first-line therapy in patients with COPD hospitalization due
to exacerbation (62% participants agreed). The use of SITT as the treatment of choice for symptomatic COPD without an
exacerbation history (19% participants agreed) did not achieve a consensus (Figure 6a). No consensus was reached on
which patient population would benefit the most from early treatment with SITT instead of bronchodilators alone, with
339% participants reporting most benefit from SITT in elderly patients, and 62% participants reporting that patients with
higher degree of dyspnea plus cough and sputum would benefit the most (Figure 6b).

Nine percent of participants voted that they do not prescribe SITT due to the risk of pneumonia in patients with COPD, not
reaching a consensus. The participants did not reach a consensus regarding the statement that all SITT are associated with
a similar degree of pneumonia (67% participants agreed) (Figure 7a). There was agreement among the participants on the factors

International Journal of Chronic Obstructive Pulmonary Disease 2023:18 hetps: 1857
Dove


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

Miravitlles et al

Dove

Q1: Do you agree to initiate single inhaler triple therapy
as a first-line therapy in patients who are diagnosed

with COPD for the first time because of hospitalization
or visit to the Emergency due to an exacerbation?

Q2: Do you agree that initiating single inhaler triple
therapy within 30 days of discharge from the
Emergency or hospitalization due to an exacerbation
can reduce health care costs and future exacerbation
risk compared with late initiation (>30 days)?

Q3: Do you think single inhaler triple therapy can be
considered in a patient with COPD with a high blood
eosinophil count?

Q4: Do you agree that single inhaler triple therapy can
be considered as the treatment of choice for
symptomatic COPD without exacerbation history?

Median Max. Min.

Consensus
757 +1.57
Consensus
7.95+1.77
No Consensus
4.62 +2.99

38% 29% 33%

7 9 | 3
8 9 4
8 9 1
6 9 |1

mDisagree (1-3)
@ Neither agree nor disagree (4-6)
mAgree (7-9)

Q5: What is the minimum blood eosinophil level that you consider as high?

Responses to blood eosinophil levels

10

Number of experts
=)

0

2 50 cells/uL 2100 cells/uL

2150 cells/uL

1
| 9
2200 cells/uL > 250 cells/uL

Blood Eosinophil Levels

> 300 cells/uL

0

2400 cells/uL

Do you agree that the following target patient population would benefit the most with

early treatment with single inhaler triple therapy instead of bronchodilator(s) alone?

Q6: Elderly patients 10%—

Q7: Patients experiencing more frequent
exacerbations in the previous year

Q8: Patients with higher degree of dyspnea
+ cough and sputum

15% 33%

Mean + SD Median Max. Min.

No Consensus

580 +2.11

38%

Consensus

100% 8.57 + 0.60

Consensus

62% 6.86 + 1.93

mDisagree (1-3)

6 9 1
9 9 7
7 9 3

@ Neither agree nor disagree (4-6)
B Agree (7-9)

Figure 2 Survey | responses on early optimization concept, blood eosinophil count and benefits of early triple therapy initiation.

Notes: (a) Overall responses on early optimization concept (Survey |). (b) Responses on blood eosinophil count threshold (Survey I). (c): Responses on patient population

likely to benefit from early initiation of triple therapy (Survey I).

Abbreviations: COPD, chronic obstructive pulmonary disease; SD, standard deviation; Max, maximum; Min, minimum.
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a Q1: Do you agree that there is similar degree of
pneumonia risk while using single inhaler triple

therapy vs open triple therapy?

Q2: Do you agree that all single inhaler triple
therapies are associated with similar degree of
pneumonia risk?

Q3: Do you agree that the risk of pneumonia is

ICS dose dependent?

Q4: Do you agree with the following statement?
“l am concerned about the risk of pneumonia
while prescribing triple therapy in patients with

14%

20%

19%

38%

COPD”

Consensus

No Consensus

57%

Consensus

81%

No Consensus

8% | 24%

EDisagree (1-3

@ Neither agree nor disagree (4-6)
mAgree (7-9)

Mean + SD Median Max. Min.

752+218

6.19 +2.44

7.71+£1.68

424 +2.45

8 9 2
7 9 1
8 9 4
5 8 1

Q4: Do you agree that the following factors contribute to the risk of pneumonia in a patient with COPD?

Female sex

Current smokers

Patients with diabetes mellitus 14% 5%

Consensus

14% 86%

No Consensus

5%  14%

,
Age >55 years 5% 47% 48%

71%

Consensus

History of prior exacerbation or pneumonia |10% 90%

Concurrent statin therapy

Poor MRC dyspnea grade 10% 33% 57%

Figure 3 Survey | responses on pneumonia risk concept and risk factors for pneumonia.

14% 29%

Severe airflow limitation 5%9%

mDisagree (1-3)

57%

No Consensus

No Consensus

86%

B Neither agree nor disagree (4-6)

mAgree (7-9)

Mean + SD Median Max. Min.

8.00 £1.34

4.38+204

6.62 £ 2.09

710+ 2.45

8.14 £ 1.01

6.62 + 2.29

3.67 £ 2.37

6.33+2.13

7.52+1.63

9 9 5
5 8 1
6 9 1
8 9 1
8 9 6
8 9 1
4 9 1
Y4 9 1
8 9 3

Notes: (a) Overall responses on pneumonia risk concept (Survey |). (b) Responses on factors contributing to risk of pneumonia (Survey I).

Abbreviations: COPD, chronic obstructive pulmonary disease; SD, standard deviation; Max, maximum; Min, minimum.

that contribute to the risk of pneumonia: diabetes mellitus (76% participants), older age (90% participants) and lower BMI (76%
participants). No consensus was achieved on female gender and concurrent statin therapy as factors that contribute to the risk of

pneumonia in the second round as well. Higher levels of dyspnea as a factor for early initiation of triple therapy (57%

participants) failed to achieve consensus in this round of survey as well (Figure 7b).

Table | Baseline Characteristics of the COPD Patients That May Be the Risk Factors for Mortality (Mortality Benefit — Q5: What
Baseline Characteristics of the COPD Patients Do You Think May Be the Risk Factors for Increased Mortality?)

Risk Factors

Number of Times Reported by Experts

Total

Exacerbations

(I), severe exacerbation (I),

® Frequent exacerbator (8), exacerbations (5), history of hospitalization (3), moderate-to-severe exacerba- | 24
tions (1), previous use of antibiotics and systemic steroids (1), recent hospitalization (), recurrent exacer-
bations (1), frequent moderate exacerbation (1), repeated hospital admission (|), moderate exacerbations

(Continued)
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Table 1 (Continued).

Risk Factors Number of Times Reported by Experts Total
Age ® Elderly (4), elderly >65 years (2), Age (I), Frailty (1) 8
Low BMI ® Low BMI (3), malnutrition (2), low BMI <18 (1), undernutrition (1) 7
Exercise capacity ® Exercise capacity (l), impaired exercise capacity (1), low adherence to exercise (l), low VO, max (l), | 5
physical activity capacity (1)
COPD severity® ® COPD severity (3), FEVI (2), poor lung function (2), severe obstruction (2), bronchial obstruction (1), | 19
category D (1), COPD gold 3—4 (1), dyspnea MRC 3—4 (1), FEVI less than 50% (1), FEV 1% less than 30% (1),
high symptoms burden (1), level of Dyspnea (I), low inspiratory capacity (IC)/total lung capacity (TLC) (),
worsening of dyspnea (1)
Pulmonary Treatable ® |Lung destruction/emphysema (3), oxygen supplementation (3), hypoxemia (2), pulmonary hypertension (2), | 13
Traits bronchiectasis (1), level of desaturation or PaO2 (1), advanced airflow limitation with respiratory failure (1)
Behavioral Treatable ® Smoking (8), socioeconomic factors (2), lack of support net (1), low adherence to treatment (), lower | 14
Traits capacity increased mortality-Failure to follow their medical prescriptions (), suboptimal treatment (1)
Extrapulmonary ® Comorbidities (7), cardiovascular disease (3), cardiac comorbidities (1) I
Treatable Traits
Multidimensional risk ® High score BODE index® (I) |
assessment
Other factors ® Family history of COPD (1), male gender (1), purulent bronchorrhea (1) 3

Notes: *COPD severity means: GOLD grades and severity of airflow limitation obstruction in COPD) GOLD | mild: FEV|: 80% predicted; GOLD 2 moderate: 50% < FEV|
< 80% predicted; GOLD 3 severe: 30% < FEVI < 50% predicted and GOLD 4 very severe: FEV| < 30% predicted. "The BODE index, a simple multidimensional grading
system, is better than the FEV| at predicting the risk of death from any cause and from respiratory causes among patients with COPD.>*,
Abbreviations: BMI, body mass index; COPD, chronic obstructive pulmonary disease, FEVI, Forced expiratory volume at | second, MRC, Medical Research Council,
BODE, body-mass index, degree of airway obstruction, dyspnea, and exercise capacity.

Discussion

The aim of this Delphi study was to understand the consensus among respiratory experts regarding use of triple therapy

for the management of patients with COPD with respect to exacerbation reduction, early optimization, pneumonia risk,

Q1: Do you agree that moderate-severe
exacerbations in COPD increase the risk of

mortality?

Q2: Do you agree that the improvements in all-
cause mortality found in the clinical studies
with single inhaler triple therapy are also seen
in the real-life practice?

Q3: To what extent you consider the importance
of reducing the risk of mortality in your decision
to prescribe triple therapy?

Q4: Do you agree single inhaler triple therapy
improves COPD patients’ survival compared to
dual LABA/LAMA therapy?

Mean + SD Median Max. Min.
100% 876+054| 9 9 |7
\ 76% 7.29£1.31 8 9 |4
; 14% 86% 800+1.34| 8 9 |4
\ 24% ‘ 76% 724+155| 7 9 |4

mDisagree (1-3)
@ Neither agree nor disagree (4-6)
mAgree (7-9)

Figure 4 Overall responses on questions on mortality benefits concept (Survey I).
Abbreviations: COPD, chronic obstructive pulmonary disease; SD, standard deviation; Max, maximum; Min, minimum.
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Consensus Mean + SD Median Max. Min.

Q1: Do you agree that single inhaler triple
therapy is more effective than open triple = 76% 7.19£1.72 8 9 3
therapy in reducing the risk of exacerbations in

patients with COPD?

No Consensus

Q2: Do you agree that patients with COPD —_——
identify and report exacerbations early enough 38% 48% 14% 419 +2.14 4 9 1
to the doctors?

mDisagree (1-3)
@ Neither agree nor disagree (4-6)
mAgree (7-9)

Figure 5 Overall responses on questions on exacerbation reduction concept (Survey 2).
Abbreviations: COPD, chronic obstructive pulmonary disease; SD, standard deviation; Max, maximum; Min, minimum.

Mean + SD Median Max. Min.

No Consensus

Q1: Do you agree to initiate single inhaler triple
9% 29% ‘ 62% 6.67 +2.54 7 9 1

therapy as a first-line therapy in patients who
are diagnosed with COPD for the first time
because of hospitalization or visit to the
Emergency due to an exacerbation?

No Consensus

Q2: Do you agree that single inhaler triple

therapy must be considered as the treatment of . o .
choice for symptomatic COPD without 57% 24% 19% 3.48+2.80 2 8 1
exacerbation history?
mDisagree (1-3)
@ Neither agree nor disagree (4-6)
mAgree (7-9)
Do you agree that the following target patient population would benefit the most with . i
early treatment with single inhaler triple therapy instead of bronchodilator(s) alone? Mean +SD Median Max. Min.
Q3: Elderly patients 29% ‘ 38% ‘ 33% 4.90 £2.19 5 8 | 1
6.24 +2.72 7 9 1
L Q4: Patients with higher degree of dyspnea o
+ cough and sputum i

m Disagree (1-3)
@ Neither agree nor disagree (4-6)
BAgree (7-9)

Figure 6 Survey 2 responses on early optimization concept and benefits of early triple therapy initiation.
Notes: (a): Overall responses on questions on early optimization concept (Survey 2). (b) Responses on patient population likely to benefit from early initiation of triple

therapy (Survey 2).
Abbreviations: COPD, chronic obstructive pulmonary disease; SD, standard deviation; Max, maximum; Min, minimum.

and mortality benefits. The expert panel agreed on the benefits of triple therapy on mortality and exacerbation risk
reduction, while further discussion is warranted on identifying the patient population most appropriate for triple therapy.

Exacerbations of COPD are under-reported by patients. According to studies conducted by Seemungal et al and Jones
et al, almost half of all the exacerbations experienced by a patient are not reported to the doctor and have a negative
impact on the health status of the patients with COPD similar to that of the exacerbation events that are reported.”>**® In
this Delphi study, the respiratory experts were aligned that the patients are not always able to identify and report the
exacerbations to the doctor on time. However, previous clinical and population-based studies have shown that
a significant proportion of COPD patients initiating triple therapy do not meet the criteria regarding exacerbation history
and prior maintenance therapy as per the GOLD recommendations.”**"-*® Based on the above discussion, one of the
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therapies are associated with similar degree of 19% [14% 67% 6.67 £2.50 7 9 1

Mean + SD Median Max. Min.
Q1: Do you agree that all single inhaler triple ]
pneumonia risk?

Q2: Do you agree with the following statement?
| sometimes refrain from prescribing single o —‘ = 305+ 242 2 9 1
)

inhaler triple therapy due to the risk of
pneumonia in patients with COPD”

B Disagree (1-3
@ Neither agree nor disagree (4-6)
mAgree (7-9)

b BB you agree that the following factors contribute to the risk of pneumonia in a patient Mean + SD Median Max.  Min.
with COPD?

No Consensus

Q3: Female sex 43% 4 3.33+1.93 3 7 1

Consensus
Q4: Older age A 90% 7.86£0.96 | g 9 6

Consensus
Qb5: Patients with diabetes mellitus 24% 76% 7.05+1.20 7 9 4
Q6: Lower BMI 5o 19% | 76% 7.00£1.73 | 8 9 2

No Consensus

Q7: Concurrent statin therapy 71% L | 252+£1.89 1 6 1
Q8: Higher level of dyspnea 14% 29% 6.24 +2.36 7 9 1

mDisagree (1-3)
@ Neither agree nor disagree (4-6)
mAgree (7-9)

Figure 7 Survey 2 responses on pneumonia risk concept and risk factors for pneumonia.
Notes: (a) Overall responses on questions on pneumonia risk concept (Survey 2). (b) Responses on factors contributing to risk of pneumonia (Survey 2).
Abbreviations: COPD, chronic obstructive pulmonary disease; SD, standard deviation; Max, maximum; Min, minimum.

reasons for this could be the underreporting of exacerbations by patients with COPD. Early reporting of exacerbations
may be influenced by factors such as age, and disease or exacerbation severity.>’

A previous exacerbation is the strongest predictor of future occurrences.’**' The experts in the current Delphi study
agreed that exacerbation history is an important factor while considering a patient for triple therapy and that a previous
history of exacerbation is a predictor for future exacerbations. According to data from the randomized controlled ETHOS
trial and from a cohort study by Suissa et al, triple therapy is most beneficial in patients with more than one exacerbation
in the past year, as compared with dual therapy.**? Two previous randomized trials showed comparable efficacy of SITT
and MITT in reducing the risk of exacerbations.*>** A recent Delphi study by Lopez-Campos et al also noted the
agreement on triple therapy resulting in improvement in lung function and reduction in exacerbation risk in patients with
COPD.* A consensus was reached in the current Delphi study regarding triple therapy being more beneficial compared
to dual therapy in frequent exacerbators and with SITT being considered more effective than MITT in reducing
exacerbations.

In a retrospective study, Bogart et al reported that prompt use of triple therapy may reduce subsequent exacerbations
and future costs compared with delaying the initiation of triple therapy in patients with COPD, who experienced a severe
exacerbation.*® Mannino et al also reported that a lower rate of exacerbations was observed in the patients who received
prompt triple therapy after being discharged from a severe exacerbation, compared with delayed initiation of triple
therapy.®” Consistent with the evidence, the participants in the current study agreed that initiation of SITT within 30 days
of exacerbation related hospitalization can reduce health care costs and future exacerbation risk. Initiation of ICS based
triple therapy was found to be dependent on multiple factors, such as exacerbations (frequency and severity), blood

1'38

eosinophil count, and a history of asthma or pneumonia as noted by Miravitlles et al.”® Pascoe et al showed that regimens
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containing ICS (dual or triple therapy) can more effectively control COPD exacerbations in patients with higher blood
eosinophil counts. Blood eosinophil counts can be an important biomarker for identifying patients who can benefit from
early optimization to triple therapy. There is a continuous gradation of the preventive effect of ICS in patients with
eosinophil values between 100 and 300 cells/uL, so some patients are likely to get benefit from adding ICS.** Most of the
experts in the current Delphi study agreed that a blood eosinophil count of >150 cells/uL can be considered high in
patients with COPD. There was no agreement among the participants regarding the population most likely to benefit from
SITT instead of bronchodilator alone especially for use of SITT as a first-line therapy after hospitalization or a hospital
visit due to an exacerbation resulting in first diagnosis of COPD.

According to a Cochrane review and an assessment report published by the European Medicines Agency, pneumonia
is likely an ICS-related condition.***' This correlation of ICS dose and pneumonia risk was agreed by the participants of
this study. The current study further highlights that risk of pneumonia is perceived as similar when using SITT vs MITT
and that all SITT combinations have similar pneumonia risk since this is an ICS-class effect. Participants also confirmed
that they do not refrain from prescribing SITT in the appropriate patients with COPD due to the fear of a risk of
pneumonia. Hartley et al and Williams et al have noted that in addition to ICS use, the risk of pneumonia is increased by
multiple factors, such as low BMI, a history of exacerbations, worsening lung function, and comorbidities such as
ischemic heart disease.**** Bourbeau et al note that the benefits of SITT outweigh the pneumonia risk attributable to ICS
component of triple therapy.** Experts were in agreement that current smoking history, older age, history of diabetes
mellitus, a history of previous exacerbations or pneumonia, lower BMI and severe airflow obstruction contribute to the
risk of pneumonia in a patient with COPD.

Mortality benefit was deemed to be one of the most important outcomes for new initiation or stepping up to triple
therapy for an appropriate patient profile, as noted in the consensus achieved in the first survey. The consensus is
consistent with the data from the IMPACT study where a statistically significant reduction in the risk of all-cause
mortality in patients treated with fluticasone furoate/umeclidinium bromide/vilanterol versus umeclidinium bromide/
vilanterol was reported.” The ETHOS study found that BGF 320 microgram was associated with a decreased risk of
death when compared to glycopyrrolate/formoterol fumarate (GFF) dual therapy.* SITT was also associated with
significant reductions in the risk of 12-month all-cause mortality rate when compared to MITT in a real-world
observational study (2.9% vs 4.4%, respectively).* It is important to note that studies showing a survival effect with
triple therapy were conducted in severe patients with frequent exacerbations, but no significant effect on mortality of
triple versus dual bronchodilation has been observed in milder or non-exacerbating patients.*> The GOLD 2023 strategy
recommends triple therapy to reduce the risk of mortality.' The expert consensus aligns with the recommendation, even
though the surveys were conducted prior to the release of the 2023 version.

The Delphi method has been frequently used for reaching consensus through expert opinions in scenarios of
uncertainty or dichotomous evidence or situations with a lack of adequate evidence or standard guidelines.'?2%46~4
Strengths of this study include the high response rates of the expert panel and their engagement in the topic, demon-
strated by high participant meeting attendance and 100% response to both the surveys with no dropouts in the second
survey. Another strength of this study is the diverse scientific expertise in COPD management brought by 21 experts
from 10 countries who were recruited for the study. Previous Delphi studies conducted in asthma and COPD suggest that
a panel of 12 experts or more is sufficient to reach a meaningful consensus.'**° The use of an independent facilitator and
anonymous supervised feedback ensured the robustness of the process.

There are certain limitations to our study. The study focused on opinions of respiratory experts specializing in COPD
management who have a certain leadership role and may not be representative of non-specialist physicians involved in
COPD treatment. Another limitation is that the results of the Delphi study can be considered expert opinions; and other
expert panels may not reach the same conclusions. Additionally, the participating experts involved in the present study
were from countries in Near East and South America where both SITT and MITT were available at the time of the study,
providing geographic validity but also room for bias in the findings of this Delphi. Further, the result obtained from this
study has a temporal validity as it may change over time, and participant views were not unanimous on all questions. As
a result, these findings should be interpreted rationally, and recommendations need to be further complemented to clarify
the areas of uncertainty detected in the results.
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Conclusion

Consensus was reached on many of the key concepts related to triple therapy use in COPD such as reduction in risk of
COPD exacerbations, benefits of early optimization in appropriate patients and pneumonia risks associated with it and the
mortality benefits. This shows the robustness of the clinical data of triple therapy in these aspects and the consistency
seen in clinical experience. Overall, it appears that SITT is rapidly becoming an important treatment modality for the
treatment of patients with COPD as it reduces exacerbation rate, improves all-cause mortality, and potentially could result
in improved adherence. Many of the outcomes of this study are in line with the recent GOLD 2023 report update, even
though the study was conducted prior to the release of the strategy document. Further research is required to address the
questions where there was no consensus reached but that are equally clinically important for appropriate decision making
in the management of patients with COPD.
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