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Background: Chronic obstructive pulmonary disease (COPD) is a major cause of morbidity and mortality worldwide.
A comprehensive and detailed understanding of COPD care pathways from pre-diagnosis to acute care is required to understand
the common barriers to optimal COPD care across diverse health systems.

Methods: Country-specific COPD care pathways were created for four high-income countries using international recommendations
and country-specific guidelines, then populated with published epidemiological, clinical, and economic data. To refine and validate the
pathways, semi-structured interviews using pre-prepared discussion guides and country-specific pathway maps were held with twenty-
four primary and secondary care respiratory healthcare professionals. Thematic analysis was then performed on the interview
transcripts.

Results: The COPD care pathway showed broad consistency across the countries. Three key themes relating to barriers in optimal
COPD management were identified across the countries: journey to diagnosis, treatment, and the impact of COVID-19. Common
barriers included presentation to healthcare with advanced COPD, low COPD consideration, and sub-optimal acute and chronic
disease management. COVID-19 has negatively impacted disease management across the pathway but presents opportunities to retain
virtual consultations. Structural factors such as insurance and short duration of appointments also impacted the diagnosis and
management of COPD.

Conclusion: COPD is an important public health issue that needs urgent prioritization. The use of Evidenced Care Pathways with
decision-makers can facilitate evidence-based decision making on interventions and policies to improve care and outcomes for patients
and reduce unnecessary resource use and associated costs for the healthcare provider/payer.
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Introduction
Chronic obstructive pulmonary disease (COPD) is a preventable, progressive respiratory disease, characterized by
irreversible airflow limitation and symptoms such as dyspnea, persistent cough, and sputum production. COPD was
the third leading cause of mortality worldwide in 2019," responsible for 3.23 million deaths.” Exacerbations, defined as
‘periods of acute worsening of respiratory symptoms’,” are responsible for much of the morbidity and mortality, by
accelerating decline in lung function and causing a reduction in health-related quality of life (HRQoL).*

COPD affects approximately 384 million people globally” and is associated with significant resource burden. In the
United States alone, the combined estimated direct and indirect costs of COPD are $52 billion® and in Japan $6.8 billion.”
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Despite this, chronic respiratory diseases, including COPD, often receive less funding and attention than other major
causes of global morbidity and mortality.®’

Although there are international recommendations for treatment (Global Initiative for Chronic Obstructive Lung
Disease; GOLD),? it is unclear how care is currently delivered within individual countries. No previous studies offer
comprehensive mapping of the entire care pathway informed by both qualitative and quantitative data. Previous studies
have focused on specific components of the COPD pathway (particularly inpatient or prescription pathways) or offered
descriptive pathway overviews without quantitative data.'®'?

To gain a comprehensive understanding of the full care pathway and barriers to optimal COPD care (including the
impact of COVID-19) across different countries, national COPD care pathways in four countries (Japan, Canada,
England and Germany) were developed. These four high-income countries are geographically diverse, with different,
although well-structured, healthcare structures, and mapping their care pathways could be an important step in under-
standing barriers to optimal management. Improved understanding of the common barriers could inform international
approaches to improving care standards and patient outcomes.

Materials and Methods

Quantitative data from published sources were collected in a targeted literature review and informed the focus of the
questions used in the semi-structured interviews. Qualitative data were analyzed thematically and used to validate and
supplement the findings from the literature. Consolidated criteria for reporting qualitative studies (COREQ) were
followed."?

Research Team and Reflexivity
Information on the research team and reflexivity are found in Table 1.

Table | Report on the Accordance with the COREQ Checklist for Domain |: Research Team and Reflexivity

Research Team and Description

Reflexivity

Interviewer/facilitator RGA, GW, AM, AR, KPS, YM and TdL conducted the interviews

Credentials AM has a Master of Science (MSc) in Control of Infectious Diseases, RGA has a BA Hons in Humanities, GW and
AR have an MSc in Public Health, TdL has an MSc in Health Economics, YM has an MSc in Health Data Science,
KPS has an MSc in Health Economics

Occupation All researchers were employees of Aquarius Population Health at the time. RGA is working as a Director, AM is
working as a Consultant, YM and KPS are working as Analysts, AR and TdL were working as Analysts, and GW
was working as a Senior Consultant.

Gender AM, GW, YM and AR are female. RGA, KPS and TdL are male.

Experience and training RGA had 31 years of qualitative market research experience, AM and GW had one |-year qualitative experience,

AR, KPS, YM and TdL had 6-months of qualitative experience.

Relationship with participants

Relationship established

There was no established relationship between the researchers and participants before the interview. Apart from
one HCP, all interview participants had a prior relationship with AstraZeneca.

Participant knowledge of the

interviewer

The participants received the information that the interviewer was from Aquarius Population Health. Participants
were informed that the aim was to develop representative pathways depicting the steps involved in COPD care
and identifying the barriers to optimal care from the perspective of clinical experts in each country.

Interviewer characteristics

The participants received the information that Aquarius is an independent consultancy firm employed by
AstraZeneca to conduct the research.

Abbreviations: BA (Hons), Bachelor of Arts with Honors; COPD, chronic obstructive pulmonary disease; HCP, healthcare professional; MSc, Master of Science.
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Participant Selection

Respiratory healthcare professionals (HCPs) directly involved in the care of adults with COPD in the four countries were
selected using purposive sampling. One clinician from Germany was recruited via snowball sampling. To ensure all
aspects of COPD care were considered, HCPs were recruited from a range of professions within primary (general
practice and community services) and secondary care (hospitals and specialists). This included specialist nurses, general
practitioners (GPs), respiratory therapists, and respiratory specialists. Twenty-four HCPs (six from each country) were

interviewed. Potential interviewees were contacted via email.

Data Collection

The research was conducted in two phases (phase one: initial qualitative interviews with HCPs and collection of
published data; phase two: validation exercise) (Table 2). These phases enabled the development of representative
pathways depicting the steps involved in COPD care and identifying the barriers to optimal care from the perspective of
clinical experts in each country. The interviewing followed an iterative process in both phases, with questions amended
(using field notes) to refine and validate the pathway and capture emerging themes.

Phase One
A global pathway framework for all countries was developed using the GOLD recommendations® and national
guidelines."*!” Evidence was collated (June-August 2020) to identify published epidemiological, clinical and economic
data specific to each country. PubMed and grey literature (conference abstracts, HTA reports, publicly available national
databases reporting on COPD outcomes) were searched, and reference lists of relevant papers were reviewed (Appendix A).
Country-specific COPD data were extracted. No formal assessment of data quality was undertaken, instead expert opinion
was used to select the most appropriate and recent sources to quickly establish a framework for developing further
understanding. Published data (eg, which HCPs patients were seeing and where), were used to adapt the GOLD pathway
framework to create country-specific COPD pathways.

An interview discussion guide (Appendix B) was developed, informed by gaps in the quantitative data, to facilitate
HCPs to critically review the pathways and the supporting quantitative data.

Phase Two — Validation Exercise

Phase two was used to validate the pathways developed and barriers identified in phase one, and identified further
barriers. The discussion guide was refined from phase one interviews (Appendix C) to ensure additional questions were
included.

Interview Process

Interviews were conducted and recorded in English using Microsoft Teams. Informed consent was assumed by
participants’ agreement and completion of the interview. An interpreter was used when required (n=7). Across all
interviews, two researchers and the participant were present plus an interpreter if required. Interviewees received an
honorarium to compensate them for their time upon completion of the interview. No repeat interviews were conducted.
The interviews were transcribed verbatim. Transcripts were not returned to participants for comment and/or correction.

Where interpreters were involved in the interviews, only English translations were transcribed.

Table 2 Details on the Time Period and the Interviewer/Facilitator Involved in

Each Phase
When Interviewer/Facilitator
Phase | August-September 2020 RGA, AM, YM, TdL, GW
Phase 2 February-May 2021 AM, RGA, AR, KPS
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Data Analysis

A thematic analysis was conducted using NVivo (version 11; QRS International) following the approach recommended
by Braun and Clarke.'® All interviews were analyzed. A deductive approach was taken, with the discussion guide and
COPD care pathways providing predetermined themes expected to be reflected in the data, including pre-diagnosis,
diagnosis, treatment and management, management of exacerbations and COVID-19 (Appendix D). Additional themes
were generated through the coding process. AM and AR analyzed the transcripts. Transcripts were coded independently,
with 20% of transcripts (N=5) double coded to ensure consistency. Any discrepancies between coders were resolved
through comparison and discussion. Four participants provided feedback on the findings.

Ethics

Given the nature of the project, the work was considered a service evaluation, and no ethics approval or review was
required. No patient-specific information was discussed or collected, and no medical intervention was undertaken. All
information collected was handled in compliance with relevant European Union General Data Protection Regulation
legislation; results were anonymized before reporting.

Results

Thirty-three HCPs were approached and 24 were interviewed, 9 in Phase 1 and 15 in Phase 2 (Appendix E). Interview
length ranged from 82-112 minutes. Four HCPs declined due to COVID-19 workload and five did not provide a reason
for non-participation. Six participants from Japan and one from Germany required an interpreter.

COPD Care Pathway Mapping

The COPD care pathway showed broad consistency across the countries (Figure 1). However, some differences were
noted including variation in the specialty of HCPs via whom patients entered the pathway, diagnostic testing used in
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Figure | Overview of the Evidenced Care Pathway for patients with COPD from four countries.

Notes: *COPD is a progressive disease that deteriorates over time. Stable COPD has been used here to describe patients whose symptoms are currently well managed and
controlled.

Abbreviation: COPD, chronic obstructive pulmonary disease.
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primary and secondary care, and length of hospital stay (Appendix F). Full details of each pathway and the supporting
quantitative evidence are available in Appendix G-J.

Key Themes
Three themes emerged (Table 3), providing a view of common challenges to optimal COPD care in high-income
countries:

1. Journey to diagnosis
2. Treatment and management
3. Impact of COVID-19

Structural Factors

Within these respective themes, common structural factors were observed to have an impact on the delivery of care
across the pathway (supporting quotes found in Table 4; Appendix K). Insurance and reimbursement were considered
a barrier to the provision of quality COPD care in Japan, Canada, and Germany, particularly affecting access to
pharmacological medication.

In all four countries rural communities were described as experiencing challenges due to limited access to healthcare
services. HCPs felt this impacted patients’ access to earlier diagnosis, regular monitoring, and urgent treatment of acute
exacerbations.

Short appointment duration, especially in primary care, was felt to increase the difficulty of diagnosing complex
chronic diseases such as COPD; limiting the amount of time for spirometry and adequate treatment reviews — including
regular inhaler technique checks and assessment of COPD severity via questionnaires such as the COPD Assessment
Test."

Uniquely in this sample, in Germany, COPD patients can enroll in a disease management program (DMP) described
as an “integral approach of disease management, stressing a general practitioner (GP) based coordination of care” for
chronic conditions.”® However, there was a lack of consensus amongst HCPs on its effectiveness, while opinions
appeared dependent on whether the HCP was enrolled in the DMP program or not.

Table 3 The Themes and Sub-Themes That Describe the Barriers to Optimal COPD Care
Across Japan, Canada, England, and Germany

Key Themes Sub-Themes

Journey to diagnosis Low consideration of COPD by patients (HCP reported)
Low consideration of COPD by HCPs
Misdiagnosis due to poor quality diagnosis

Poor utilization of spirometry

Treatment and management Poor utilization of non-pharmacological treatments
Inadequate or inappropriate use of pharmacological treatment
Unreported and unrecognized exacerbations

Impact of COVID-19 Increased use of telehealth

Impacts on patient health

Impacts on diagnosis, treatment and management

Notes: These themes were derived from the pre-determined themes. For example, “Pre-diagnosis” and “Diagnosis” and
“Awareness” were found to be closely interlinked and therefore were combined into the new theme of “Journey to
diagnosis” which better conveys the long temporal journey people with COPD experience before receiving a correct
diagnosis. “Management of exacerbations” was treated as a subtheme of “Treatment and management” rather than
a separate theme as there was not enough data to stand alone.

Abbreviations: COPD, chronic obstructive pulmonary disease; HCP, healthcare professional.
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Table 4 Qualitative Evidence to Support Common Structural Differences

Structural Differences

Supporting Quotes

Insurance is a barrier to the provision of quality COPD care in Japan,

Canada, and Germany

“The way that the insurance works in Japan is that they [doctors] cannot
prescribe therapies that are not covered by the insurance. So even if the
patient says, | will pay on my own [...] they cannot prescribe it and so
because the government will only pay a certain amount set at a low
amount, they can only prescribe so much of the therapy, so it is in an
insufficient amount” (ID 18, Respiratory specialist, Japan)

“The cost side is a bit of an issue here because the coverage is not
complete [...] But inhalers are quite expensive here, they are hovering
around about $100 plus and minus [...] and if you are on two inhalers
[...] that can be quite inhibitory than if you are on one inhaler” (ID |1,
Respiratory specialist, Canada)

Rural settings affect patients’ ability to be properly diagnosed, urgently
treated for acute exacerbations, and have regular monitoring by HCPs

“Canada, because it is such a vast country, has a few particular groups of
care they provide. So, there will be the urban-type model within the city,
it’s very similar to the primary care we all recognize in all of our
countries, where you have your family doctor, and they are accessible
fairly easily. And then we have got the rural model in Canada [...] really
you could be 150/200 miles from your family doctor. So, for them to
come and see their family doctor is a big journey. Some of them will have
taken a plane if they are in a remote location.” (ID 9, GP, Canada)

Lack of time in primary care affects the diagnosis and management of
COPD

“GPs have a finite amount of time; they get 5-10 minutes with a patient
and a proper holistic assessment requires at least 20—30 minutes for

a patient. Most GP practices unfortunately just cannot provide [that
amount of time].” (ID 2, Respiratory specialist, England)

“In a primary care setting we see so many patients that have so many
normal lifestyle diseases, hypertension and diabetes, metabolic syndrome
[...]- We only have a few minutes to see each patient and we are working
with very limited staff in a primary care setting” (ID 16, Respiratory

specialist, Japan)

A disease management program (DMP) is available in Germany only but
there is a lack of consensus among HCPs on its cost-effectiveness

“l see DMP as something very useful. Yes, you could say that | can charge
four times to see the patient every quarter, but for me, it's good to see
the patients every three months so that four times in a year | can ask,
how are you, and | can adjust the medication, if necessary, | can see how
the patient is doing. [...] So, this is a way of reviewing the situation and it
makes the situation safer.” (ID 21, Respiratory specialist, Germany)
“Cost of healthcare for DMP patient is higher than in non-DMP patients.
Yes, due to the effect that the insurance companies are getting [...]
money from the Government, but they are not receiving [...] more
frequent visits or better monitoring, that’s not true.” (ID 22, Respiratory
specialist, Germany)

Note: Some clinicians were not speaking their native language and/or only English interpretations were transcribed.
Abbreviations: COPD, chronic obstructive pulmonary disease; DMP, disease management program; GP, general practitioner; HCP, healthcare professional.

Journey to Diagnosis

Patients not presenting to healthcare when they have symptoms, or being misdiagnosed due to poor-quality spirometry,

pose challenges to patient diagnosis (Table 5; Appendix K).

Low Consideration of COPD by Patients (HCP Reported)
HCPs believed that general awareness of COPD is poor. Several factors prevent patients from presenting to healthcare: 1)

believing COPD symptoms are due to age rather than disease, 2) smoking stigma associated with COPD, and 3)

https:
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Table 5 Qualitative Evidence for the Subthemes Within the Theme: Journey to Diagnosis

Subtheme: Low consideration of COPD by patients (HCP reported)

Quotes “They think it’s due to ageing, they don’t complain to GP [...] and the symptoms are very, huge symptoms, very, in other

words very later stage of the disease. They came to the chest physicians.” (ID 16, Respiratory specialist, Japan)

Any national Yes, there is no term for “COPD” in Japanese
nuances? “It’s not a very well-known illness in Japan, because for Japanese people it’s actually written out in English and it'’s not very
familiar to Japanese people. We are trying to enlighten ourselves, but it’s been a slow process. You can say this for the doctors

as well.” (ID 13, Respiratory specialist, Japan)

Subtheme: Low consideration of COPD by HCPs

Quotes “We still have not found a way to bring the physician to understand the importance of this disease, that the treatment and
management has changed. You can really make a difference with the treatment pharmacology and non-pharmacology in terms

of the patient’s life, in terms of preventing exacerbation.” (ID 8, Respiratory specialist, Canada)

Any national No differences: issues common to all countries. HCPs across the countries reported that low consideration of COPD by
nuances? HCPs, particularly in primary care, was common due to a lack of interest in respiratory diseases, COPD being seen as a lower
priority compared to other chronic diseases such as cardiovascular diseases or diabetes and lack of knowledge that there are
treatments available that make a difference to patients’ HRQoL.

Subtheme: Misdiagnosis due to poor quality diagnosis

uotes ink if you go to presentation to healthcare, there’s often a loop there. [...] presentation, missed diagnostic appointment,
Quot “I think if t tation to health there’s oft | th tat d d t tment,
re-presentation. So that pathway is far more likely, | would say, 10 times more likely to result in the patient returning home

with the same symptoms than it is for them to have a confirmed diagnosis” (ID 6, Respiratory specialist, England)

Any national In Japan, the one non-respiratory HCP mentioned that relationships between primary and secondary care, especially when
nuances? diagnosing outside of their specialty, are important.

“But when a patient is very severe, it is easy to send the patient to the hospital. But some confusing cases [...] it is very hasty to send
the patient to the doctor because they think my diagnosis is wrong. [...] (ID 17, Non-respiratory specialist, Japan)

Subtheme: Poor utilization of spirometry

Quotes “You can have specialist nurses being recruited who could just do spirometry in one of the practices within the network [...].
They could do spirometry for all the six practices within the network. Instead of training one nurse in six surgeries, you have
one nurse looking after, say all the patients that present. She becomes very skilled in doing that again and again.” (ID 4, GP,
England)

Any national In Japan and Germany “loud voices” were stated as one reason why spirometry is not performed.

nuances?

Note: Some clinicians were not speaking their native language and/or only English interpretations were transcribed.
Abbreviations: COPD, chronic obstructive pulmonary disease; GP, general practitioner; HCP, healthcare professional; HRQoL, health-related quality of life.

believing COPD is untreatable. Reportedly, patients “adapt” to their disease until they cannot cope any longer often
presenting with advanced COPD, the trigger being an exacerbation.

Low Consideration of COPD by HCPs

This sample believed that the wider HCP community lacked interest in chronic respiratory diseases, and by extension lacked
interest in becoming respiratory-specialized HCPs. They described COPD as a lower priority compared to chronic conditions
such as diabetes and heart disease which receive a higher media profile. It was thought that many HCPs do not identify COPD
due to poor awareness and training. Limited awareness that the COPD disease trajectory can be improved with available
treatment means that HCPs may not prioritize the importance of prompt diagnosis and proper management.

Misdiagnosis Due to Poor Quality Diagnosis

Even for specialists, COPD is “difficult” to differentiate from asthma, viral infections, or common comorbidities such as heart
disease because there are similarities in common presenting symptoms, such as cough and breathlessness. Combined with poor-
quality spirometry this means that undiagnosed or misdiagnosed COPD is common, with patients often seen multiple times
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before receiving a correct diagnosis. In Canada, a study found that underdiagnosis and overdiagnosis in COPD are 5 times more
common than correct diagnosis®' and in England 85% of patients with COPD visited a primary care physician for a respiratory-
related reason in the 5 years preceding their COPD diagnosis, suggesting a missed opportunity for diagnosis.**

Poor Utilization of Spirometry

Underuse and “poor” utilization and interpretation of spirometry were identified by HCPs as major barriers to COPD diagnosis.
A lack of training in performing good-quality spirometry was reported as the primary reason, along with time constraints and
inadequate financial reimbursement. In Canada, only 56% of physician diagnosed COPD was confirmed with spirometry in
primary care.” A previous study found that the most frequently reported reason why primary care HCPs did not have a spirometer

in Japan was “I do not need it”.** It was suggested that dedicated diagnostic hubs or spirometry nurses who regularly perform
spirometry would improve the use of spirometry. Patient experience of the procedure was also reported as a barrier.

Treatment and Management
Following diagnosis, patients are often managed with sub-optimal pharmacological and non-pharmacological treatments

(Table 6; Appendix K).

Table 6 Qualitative Evidence for the Subthemes Within the Theme: Treatment and Management

Subtheme: Poor utilization of non-pharmacological treatments

Quotes “Non-pharma treatment’s very important, often neglected. It’s easier to change a prescription than to change someone’s
lifestyle. [...] In medicine, it's much easier to forget about the difficult jobs of losing weight, taking more exercise, and stopping
smoking and just say, ‘Why don’t we try a different inhaler?’ Different inhaler takes me three minutes. Changing a lifestyle can
take 15 to 20 [minutes] and might not succeed.” (ID I, GP, England)

“Well, there are several issues or problems. One problem is [...] don’t offer structured smoking cessation programs,
pulmonary rehab, all these non-pharmacological treatments aspects, which are really important clinically, absolutely
meaningful.” (ID 19, Respiratory specialist, Germany)

Any national Countries report variations in the available alternatives to pulmonary rehabilitation. As pulmonary rehabilitation is a limited
nuances? resource in all four countries patients were instead encouraged to attend community exercise programs in England, Canada,
and Germany. In Japan, HCPs prescribed a certain number of steps per week measured by a pedometer.

“We have a weaker kind of pulmonary rehab which is called lung sports. This is usually easier for the GP or the pulmonologist
to prescribe exercise or sport for the patients [.] they get the prescription for one year and they can meet recruits with

a trainer in the gym once a week. But this is not pulmonary rehab.” (ID 19, Respiratory specialist, Germany)

Subtheme: Pharmacological treatment is often inadequate or inappropriate

Quotes “There are a lot of therapies now available which is also a very luxury position. But my impression is that with all the new
inhalers that became available, with all the new combination therapies, that the GPs are a bit lost at the moment. And we
have some issues with over-prescriptions [...] the same medication from different inhalers, just because it’s a different brand
name, different inhaler, or whatever, but the medication itself is the same.” (ID 19, Respiratory specialist, Germany)

Any national Japanese HCPs are less likely to use inhaled corticosteroids due to the perception of increased risk of pneumonia in their

nuances? population.

Subtheme: Poor treatment and recognition of exacerbations

Quotes “My patients that have action plans, | will tell you right now they do not even report to me to get the action plan. The next
three months go by, | see them again, and still, “Have you activated your action plan?” They go, “Oh, yes. No, | used my antibiotic
and prednisone a couple of weeks ago”, “Where’s the phone call?” (ID 8, Respiratory specialist, Canada)

Any national Japanese patients have a longer hospital stay for exacerbations than in other countries.*”
nuances? “In Japan, they wait until the patient is able to take care of themselves at home before they release them. Whereas in England,

if they still have some trouble breathing, they still have some trouble walking, they send them home but there’s a healthcare

team that will take care of them at home, and that’s not available in Japan.” (ID I3, Respiratory specialist, Japan)

Note: Some clinicians were not speaking their native language and/or only English interpretations were transcribed.
Abbreviations: GP, general practitioner; HCP, healthcare professional.
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Poor Utilization of Non-Pharmacological Treatments

HCPs felt that non-pharmacological interventions are consistently “neglected” although vaccinations, smoking cessation
counselling, exercise therapy, pulmonary rehabilitation, dietary advice, and mental health support were described as
“really important™.

HCPs cited reasons hindering the uptake of smoking cessation counselling including low patient motivation, wide
variation in the type and effectiveness of interventions offered, and lack of time available to HCPs to provide smoking
cessation counselling. In Germany, only 24% of patients with COPD who were current/former smokers had participated
in smoking cessation counselling.”

Pulmonary rehabilitation was seen as underused or difficult to access, with patients not understanding the importance
of physical activity, long waiting lists, and limited availability and capacity of facilities providing pulmonary rehabilita-
tion. In Japanese hospitals, a pulmonary rehabilitation program was often not provided primarily due to having an

“inadequate workforce”.*

Pharmacological Treatment is Often Inadequate or Inappropriate
A lack of regular inhaler technique assessments was described as “one of the biggest problems” by HCPs, as the benefits
of medication can be reduced by poor inhaler technique and medication adherence. This was a particular concern in
elderly patients. In Canada, 78% of patients believed they have good inhaler technique, compared to 35% of specialists
who thought their patients had good inhaler technique®’ and in Germany, 12% of patients never received an explanation
in how to correctly use their inhalers.”®

Although the rapid increase of inhalers per therapeutic class was seen as good, poor knowledge and understanding by
HCPs of the available inhaler options was raised as an issue. HCPs reported that some HCPs will persist with familiar
inhalers they learnt about at university or were shown by drug representatives. Time constraints in HCP appointments

and lack of resources to provide training for patients were also reported.

Exacerbations Remain Unreported and Unrecognized

Exacerbations are a major cause of hospitalization. COPD is the second most common cause of emergency admission in
England®® and inpatient hospitalizations in Canada.*® HCPs felt that patients have difficulty recognizing when to present
to healthcare settings depending on the symptoms and severity of their exacerbation, and noted that exacerbations were
often not reported at all or, if they were, reporting was delayed until the next treatment review.

An HCP’s perception of a patient’s willingness and confidence to carry out an action plan, (written plan detailing how patients
should self-manage a deterioration in symptoms) will dictate whether an action plan will be provided. Some HCPs report that
increasing a patient’s confidence in being able to self-manage could lead to reductions in exacerbation duration and
hospitalizations.

Impact of COVID-19
No published information was found on COVID-19 and the impact on the COPD pathway specific to these four

countries. Interviewees reported that COVID-19 has impacted the COPD pathway, accelerating existing trends such as
poor utilization of spirometry and reduced access to non-pharmacological interventions. However, the shift to telehealth
necessitated by the pandemic has provided opportunities for improving parts of the care pathway (Table 7).

Increased Use of Telehealth

HCPs, especially in England and Canada, reported a rapid adoption of telehealth for routine COPD care (using telephone
and online video conferencing platforms) to protect both patients and HCPs during the pandemic. HCPs indicated that
there were opportunities to retain virtual care post-COVID for very severe, but stable, patients as it eases HCP access.
However, interviewees voiced concerns about possible misdiagnoses due to remote consultations. They believed HCPs
may miss subtle signs otherwise identifiable if physically present, or patients may be less forthcoming with symptoms as

face-to-face consultation time builds trust and openness.
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Table 7 Qualitative Evidence for the Subthemes Within the Theme: Impact of COVID-19

Subtheme: Increased use of telehealth

Quotes | “l think new models of care have to evolve pretty quickly [...] home spirometry, [...] digitally supported pulmonary rehab [...] are
already happening by default, people are being innovative and changing what they do. So, this [...] approach to disease management is
happening despite [...] the guidelines not catching up yet, but people are finding their own routes forward” (ID 6, Respiratory specialist,
England)

“I found that patients, especially the sicker patients, they somehow like to be remote because it saves them travelling” (ID |1,
Respiratory specialist, Canada)

“Especially during this COVID incident [...] people are using telemedicine and some of the subtleties of making that diagnosis get
missed. [...] everybody is so focused on this current disease at the moment, which is COVID, that other chronic diseases are getting

missed and put to one side even though they are clearly risk factors for developing that.” (ID 9, GP, Canada)

Subtheme: Impact on patient health

Quotes | “In the year of COVID, | would say we had none [exacerbations] at all, through these regular visits and through the patients doing the
DMP, but it’s generally known that during COVID we did not have these viruses we normally have because many patients are at home
and they were mask covering and so on, so we did not have as many infections, or hardly any really.” (ID 21, Respiratory specialist,
Germany)

“A lot of patients stay at home and suffer at home, especially again with COVID, they would be offered an admission, but refuse to come

in, because they are terrified they may catch COVID.” (ID 5, GP, England)

Subtheme: Impact on diagnosis and treatment and management

Quote | “So, in terms of pharmaceuticals there is not such a big influence, but what | am worried about [...] is being able to diagnose in the
future as fewer patients are coming to see. So, | am afraid the COPD patient change their active lifestyle [...] physical inactivity is in
COPD patients.” (ID 18, Respiratory specialist, Japan)

Notes: No national nuances were found for this theme; some clinicians were not speaking their native language and/or only English interpretations were transcribed.
Abbreviations: COPD, chronic obstructive pulmonary disease; GP, general practitioner; DMP, disease management program.

Impacts on Patient Health

HCPs reported a reduction in exacerbation frequency due to patients acquiring fewer infections due to shielding.
However, other HCPs described a reluctance to present to healthcare as patients were “terrified” of catching COVID.
Negative impacts on the patient psychological and physical well-being were also described.

Impacts on Diagnosis and Treatment and Management
HCPs reported an intensification of the issue of identifying and diagnosing COPD due to further reduced access to spirometry and
symptomatic overlaps with COVID-19. Reduced access to pulmonary rehabilitation and fewer treatment reviews were also

reported.

Discussion

Main Findings

The COPD care pathway was mapped in four countries and the barriers to optimal COPD care were identified using data
from published studies and qualitative data gathered from HCP interviews. This work provides a comprehensive visual
representation of the COPD care pathway currently available in Japan, Canada, England, and Germany, covering pre-
diagnosis through to acute care. The common barriers to optimal COPD care identified across the four studied countries

highlight the continued need for improved care provision.

Interpretation of Findings in Relation to Previous Work

This study reinforces findings from the work by Kayyali et al' who explored the current COPD care pathways in five
countries and HCPs perception of barriers and issues. However, this study offers a more granular view of the care options
available to patients and identify key points along the pathway where barriers emerge.
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The available published data varied across the countries which made it difficult to report and compare COPD burden.
A standardized reporting framework or global quality standards could make it easier for countries to measure progress.
The collected data showed that length of hospital stay was higher in Japan, thought to be due to the absence of home-care
provision after discharge eg, Japanese patients remain in hospital until fully recovered.

This study confirmed that smoking stigma, lack of awareness of risk factors and symptoms in both patients and
HCPs,*! and underuse of spirometry prevent optimal COPD care.”® HCPs indicated that spirometry was sub-optimal due
to lack of time, access, poor-quality interpretation and training. Together this highlights that barriers preventing earlier
COPD diagnoses exist on both the patient and HCP side.

Our results demonstrate that there is substantial opportunity to improve access to non-pharmacological interventions,
such as non-pharmacological rehabilitation® and smoking cessation, to impact symptom control and reduce the risk of

>3 as well as improving HCPs education on the

deterioration. Regularly reinforcing inhaler technique for patients,
selection of an appropriate inhaler will ensure patients receive the correct medication dosage. Optimizing non-pharma-
cological and pharmacological interventions will prevent exacerbations, which cause poorer HRQoL, faster disease
progression, and generate a higher financial burden on healthcare services.***

Although this study focuses on reporting the barriers to optimal COPD care, COPD care has advanced enormously
and there has been a move towards new care models, particularly integrated disease management (IDM) programs, as
a solution to some of these barriers.*” In a region of Canada, an IDM known as Best Care COPD has been shown to
improve patient outcomes.”®>” In Switzerland it been suggested that advanced practice nurses may also be able to play
a key role within a multi-professional team in future models of care to coordinate patient care across sectors.”® Increased
use of telehealth technologies for pulmonary rehabilitation or remote consultations, likely to have been accelerated by the
COVID-19 pandemic, are also providing additional options for care models.**** There is a need for a multidisciplinary
approach across all stages of the pathway, there is no point in diagnosing patients earlier if they then cannot be
appropriately treated or access effective non-pharmacological interventions.

COVID-19 substantively changed how COPD patients behaved (which was expected due to the recommendations given to
vulnerable patient groups) and how they were treated during the pandemic, although there is little published data to date. Wu
et al*' found that HCPs and patients agreed that the adoption of telehealth could be appropriate for certain activities such as
smoking cessation counselling or initiation of rescue packs. The reported reduction in frequency of hospitalization for
exacerbations aligns with Algahtani et al*> who reported a 50% reduction in hospital admissions for exacerbations during the
pandemic. This could be because patients avoided hospital due to fear of COVID-19, as reported by HCPs here, although
Algahtani et al believed the reduction was due to social distancing and masks. Interestingly, it seems this reduction in frequency
of hospitalization was also seen in patients with cardiovascular diseases, although again, the extent to which this reduction was

driven by the interventions introduced during the pandemic or alternative explanations is unclear.****

Potential Implications for HCPs or Policymakers

This work highlights the need for strategies to optimize COPD care from the patient, HCP, and healthcare system perspectives.
As the burden of COPD continues to grow,' evidence from current care pathways can inform policy reform at an international
and national level. In particular, understanding the gaps between guidelines and/or best practice and what is happening currently
can indicate where change is needed. Campaigns are vital: to raise awareness of COPD for the general population and HCPs,
education and training for HCPs to perform spirometry, ensuring sufficient appointment duration, and improving acute and
chronic disease management using pharmacological and non-pharmacological interventions. Addressing these gaps will be
important to allow for the implementation of future innovations in the management of COPD.

Further Research

Further research is required to fully characterize the COPD care pathways in several areas. Additional research including
the patient perspective is vital, and could help further prioritize key barriers. Second, many patients with COPD have
extensive comorbidities.*> As there is an association between comorbidities and exacerbations,*® further research could
explore how the care of comorbidities links to the COPD care pathway and outcomes. Third, the long-term impacts on
the COPD pathway due to COVID-19 are not yet measured. Fourth, the lack of published data for COPD in Japan meant
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increased reliance on HCP input. This suggests that better epidemiological and healthcare data are required to show
where care needs improving. This work highlighted common issues in high-income countries, but future work should
focus on low- and middle-income countries where over 80% of deaths caused by COPD occur.” There is also a need to
study the pathway for different groups and settings within countries, as it may vary, for example, by urbanicity or
socioeconomic status. Finally, these care pathways could form the basis for future modelling work to explore the long-

term health and financial outcomes of policy changes in these four countries.

Strengths and Limitations

A key strength of this work was the combination of detailed quantitative data with qualitative interviews which provided
the opportunity to generate pathways shaped by both published research and current, in-field experience to better
understand the factors affecting COPD management. Despite differences in health system infrastructure across the
four countries, findings remained broadly consistent.

While a diverse variety of HCPs were sought, they may not represent the complete spectrum of care in each nation. Although
all participants were offered financial compensation in an effort to increase and broaden the available pool of participants,
participating HCPs may have a special interest in COPD, so the pathway may represent better practice than on average. 75% of
the sample size were respiratory specialists, so the primary care pathway may need further validation. Most HCPs interviewed
were from urban practices so they may not reflect healthcare in rural areas. Additionally, although experienced interpreters were
used for interviews, using translated transcripts for data analysis carries the risk that phrases/ideas do not reflect their actual
meaning. Availability of published data varied between countries, with particularly limited data from Japan. The durability of the
results may be impacted if COVID-19 or updated GOLD recommendations cause future changes in the care pathway.

Conclusion

Evidenced Care Pathways can highlight and support interventions and policies to improve care and outcomes for patients
and reduce unnecessary resource use and associated costs for the healthcare provider/payer. Our findings add to the
evidence that COPD is an important public health issue that needs urgent prioritization to reduce exacerbations and
premature mortality, especially considering the additional challenges of COVID-19.
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