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Introduction: Idiopathic Pulmonary Fibrosis (IPF) is a rare disease that causes shortness of breath, dry cough, and tiredness. While
there is no cure for IPF, current therapeutic treatments aim to slow lung degeneration while managing side effects. There is little
known about patient experience and attitude with regards to their disease and medication.

Purpose: To understand the perceptions, behaviors and drivers of treatment decision-making among patients, caregivers and
pulmonologists in IPF.

Patients and Methods: Online surveys to patients with IPF, caregivers and pulmonologists were developed and administered in Belgium,
Finland, France, Greece (pulmonologists only), the Netherlands, Ireland and the United Kingdom between November 2021 and January 2022.
Results: A total of 111 patients, 22 caregivers and 140 pulmonologists participated. Half (47%) of patients rated their disease as
“severe”, while pulmonologists reported that a quarter of their patients had a low Forced Vital Capacity (FVC) (below 50% of the
predicted value). Between 21% and 42% of the patients do not take an IPF medication (patients’ perception) or antifibrotic
(physicians’ perception). Pulmonologists reported that a total of 58% of their patients were receiving antifibrotic medication, any
IPF medication, while around 53%, 55%, 35% and 73% of the patients limited their exposure (sometimes or often) to the sun due to
IPF, considered taking medication against diarrhea, nausea/vomiting and heartburn, respectively. Treatment adherence was relatively
high (81%), in line with the caregivers' view and the pulmonologists’ expectations. Overall, cultural, clinical or socio-demographic
factors impacted patients’ perceptions or behaviors.

Conclusion: This study shows there is a significant proportion of IPF patients who remain untreated, a misalignment of disease
severity between patients and their physicians and patient background impacts behavior. Overall, more in-depth patient—physician
communication is needed to improve treatment experience.

Keywords: online survey, antifibrotic, adherence, behavior, lung disease, outcomes research

Introduction
Idiopathic pulmonary fibrosis (IPF) is the most common form of interstitial pneumonia. It is a chronic, progressive, and
ultimately fatal lung disease associated with scarring of the tissue surrounding the alveoli.' This causes impaired lung
function, leading to shortness of breath, dry cough, and tiredness.* While the specific etiology of IPF remains unknown, it
is generally regarded as a consequence of multiple interacting genetic and environmental factors.” IPF is considered
a rare disease, more commonly affecting older age groups and men. However, the incidence of IPF has risen over time.>
IPF is typically diagnosed via a combination of pulmonary function tests, chest X-rays, high-resolution computed
tomography scans and bronchoscopies, although diagnosis is often difficult due to its similarity to other lung
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conditions.>* Additionally, disease management is complicated by common comorbidities, such as lung cancer, pulmon-
ary emphysema, gastroesophageal reflux, pulmonary hypertension, and obstructive sleep apnea.’

There is currently no cure for IPF. Common non-pharmacological treatment practices include pulmonary
rehabilitation (ie breathing techniques) to foster respiratory strength’ and lung transplant in some cases.
However, few people with IPF are suitable candidates, and donor lungs are scarce.* With a median survival of
3-5 years from diagnosis for those not treated,® the primary treatments for patients aim to slow the disease and
maintain quality of life. There are two antifibrotic pharmacotherapies currently available for IPF: pirfenidone and
nintedanib. Both treatments aim to slow the process of scarring thereby delaying lung degeneration. These
treatments increase the average survival time for IPF patients. For example, a 2022 study estimated the mean
survival time for nintedanib patients was around 6 years versus around 3 years for matched placebo patients.’
Similarly, a 2019 study found that pirfenidone significantly improved five-year survival versus no anti-fibrotic
treatment (55.9% vs 31.5% alive, p=0.002).'"® While efficacious, both pharmacotherapies are associated with
frequent adverse events, such as diarrhea and photosensitivity.'""'> However, Maher et al found that IPF patients
wanted more information about the pharmacological treatment options at diagnosis and were more concerned
about preventing disease progression than avoiding medication side effects.'®> Therefore, stakeholders must
consider which treatment is most appropriate while maintaining quality of life.

Aims

This study aims to understand the key drivers of treatment decision-making among patients, caregivers and pulmonol-
ogists in IPF and explore how to improve patient-pulmonologist discussions on treatment options. The need for
improvement in patient—pulmonologist communication had previously been identified in Maher et al.'* Stakeholder
preferences were elicited through a combination of discrete choice experiments (DCEs)'* and questionnaires. The DCE
and questionnaires were collectively referred to as the “I-PreFer” (Preferences for Treatment Options in Idiopathic
Pulmonary Fibrosis) study. The specific objective of the patient questionnaire was to develop knowledge of the patient
experience when dealing with IPF and antifibrotic treatments.

Materials and Methods

Three online surveys were developed, one for each stakeholder, consisting of two parts, a DCE asking preferences
on drug attributes,'* and a questionnaire collecting socio-demographic data and data specific to the type of
stakeholder.

The study was administered in seven countries: Belgium, Finland, France, Greece (pulmonologists only), the
Netherlands, the Republic of Ireland (ROI) and the United Kingdom (UK). The surveys were developed in English
and translated using a medical translation firm, validated by native speakers.

The European Pulmonary Fibrosis & Related Disorders Federation (EU-PFF) and three expert clinicians assisted with
the design and distribution of the surveys. The organization running the study, York Health Economics Consortium, is
wholly owned by the University of York and seeks ethical approval for studies involving human subjects from the
University. As such, the I-PreFer study and associated surveys were granted ethical approval by the University of York
Health Sciences Research Governance Committee (HSRGC/2021/448/D: I-PreFer, letter dated 14 April 2021) and
conformed to all relevant pharmacovigilance rules and reporting standards. A study information page was included at
the start of the survey to inform stakeholders of the aims of the research, any potential risks of participation, the
anonymous nature of the study and where the data would be stored. This was followed by a question asking for their
voluntary consent to participate. If consent was given, the survey continued. Otherwise, the survey ended. Additionally,
this study was conducted in accordance with the principles laid out by the 18th World Medical Assembly (Helsinki,
1964) and all subsequent amendments.

Questionnaire Design
A summary of the questions included in each survey is shown in Table 1. The full, final questionnaires for each
stakeholder can be found in the Supplementary Material 1.
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Patient Questionnaire

To develop the questionnaire, a discussion panel was held to identify the most pertinent categories of questions and
develop the initial questions. Two patient advocates from EU-PFF (one patient and one caregiver) co-developed the
questionnaire (as well as the caregiver questionnaire). The advocates helped determine the set of questions to include and
reworded the questions and responses into language that the general population would more easily understand. The
questions regarding treatment adherence and treatment satisfaction were informed by a targeted literature review of
existing generic and condition-specific instruments. Ultimately, a final questionnaire was produced that aimed to capture
the nuances of the patient experience. To establish the health-related quality of life (HRQoL) of the patient, they were
asked to rate their health in five different categories on a 0—100 answer scale.

Caregiver Questionnaire

The caregiver and patient questionnaires were similar, but the main difference was that the caregiver questionnaire
also aimed to gain an understanding of the effect of different IPF treatments and treatment decisions on the
caregiver. This meant that questions regarding the level of information that a caregiver received, their view on
the condition of the person they care for, and caregiver-specific quality of life were included. To inform the
development of these questions, a pragmatic literature review of existing caregiver-specific instruments was
conducted.

Pulmonologist Questionnaire

The objective of the pulmonologist questionnaire was to capture how and why pulmonologists decide between IPF treatments,
and to describe the patient population that each pulmonologist treats. To facilitate this, the summary of product characteristics
(SmPCs) for pirfenidone and nintedanib were compared, to differentiate between the key characteristics of each treatment.'>'® In
addition, a Delphi consensus study conducted by Rahaghi et al'” was reviewed. These documents were used to develop specific

Table 1 Summary of Included Questions Categories

Patients Caregivers Pulmonologists
General demographic details General demographic details General demographic details
Clinical details General clinical details (related to patients) -

IPF medication and other therapy | IPF medication and other therapy -

- - Experience in IPF and antifibrotics

- Level of information (about patient’s treatment) | —

_ - Patient profile

Adherence - Adherence

- - Comorbidities

Side effects Side effects IPF treatment side effects
® Nausea

® Photosensitivity (rash)
® Diarrhea

— - Prescribing decisions

- - General questions (about IPF patients)

Other medication Other medication -

Satisfaction - -

HRQolL HRQoL -

Abbreviations: IPF, interstitial pulmonary fibrosis; HRQoL, health-related quality of life.
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questions on prescription decisions and pulmonologist experience in treating IPF. The remaining questions were developed in an
iterative process, similar to the patient and caregiver surveys.

Recruitment
All data were collected via an online survey platform (Qualtrics LLP). Participants were recruited between mid-
November 2021 and mid-January 2022. If a participant declined to participate, the survey was terminated.

Recruitment varied across participant type and country. The patient and caregiver surveys were distributed by
EU-PFF and local patient groups. In addition, the survey was distributed by local nurses in Belgium and the
Netherlands. There was no patient or caregiver survey for Greece due to the difficulty in distributing the survey
using an online survey platform. There were no exclusion criteria implemented for the patient and caregiver
surveys; the only requirements were that a patient had to presently be diagnosed with IPF, or a caregiver must
currently treat, or have treated, a patient with IPF. There were no incentives offered for patients or caregivers;
however, EU-PFF received a nominal payment from Boehringer Ingelheim for every participant recorded.

The pulmonologist surveys were distributed by a third-party market research company (IQVIA). For the UK,
ROI and Belgium, pulmonologists received letters that included survey information and a QR code linked to the
survey. For the Netherlands, France, Finland and Greece, IQVIA emailed pulmonologists the survey information
and survey link. In addition, three expert clinicians shared the brief and survey link with their colleagues. To be
eligible to complete the survey, pulmonologists were required to see at least three IPF patients per year. The
pulmonologists received payment from the study sponsor at a fair market rate to incentivize participation. The
study sponsor was not involved in the selection of the recruited pulmonologists.

Data Analysis

Data were stored on the Qualtrics project database until the surveys were closed. Subsequently, data were downloaded
from the database and cleaned and analyzed in the R Studio software package.'® Data from different countries were
pooled to increase the power of the analysis, though some sub-group analyses were possible.

Descriptive summary statistics were generated by detailing the frequency of categorical variables and the mean of
numerical variables. The answers to the five HRQoL questions in the patient questionnaire were mapped to utility values
using the mapping algorithm developed by Oddershede et al.'’

In addition to descriptive statistics, sub-group analysis was undertaken to describe and compare different
sample populations. Sub-populations were derived by country, age, sex, the current drug taken by a patient,
ethnicity, level of education and the prescription rates of the pulmonologists. For each sub-group, descriptive
statistics were attained, and simple tests for differences between the samples were employed. These tests included
the chi-squared test or Fisher’s test (dependent on sample size) for questions with categorical variables and tests
for differences between means for numerical questions.

Results
Recruitment and Socio-Demographic Data
Patients
A total of 111 patients were recruited into the study; 95 of these completed the survey in full (85.6%). Most patients were
recruited from Finland and France.

Table 2 shows a country breakdown by sociodemographic status. Most patients were male (62%), aged above 50 years
(99%), identified as white (91%) and were living with their spouse/partner without children (69%). The majority of patients
(71%) had been diagnosed within the past 5 years. Severity of disease was perceived as mainly moderate (41%) or severe (47%).

Caregivers
A total of 22 caregivers completed the survey with the UK and France being the most represented countries (Table 3).
The majority of caregivers were women aged between 51 and 70 years, living with the patient (82%) (their partner/
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Table 2 Patient Respondents’ Socio-Demographic Characteristics

Variable Total (%), n=111 Country (%)
UK ROI | France Belgium Netherlands Finland
Completed survey 95 (85.6) 18 (783) | 1 (50.0) | 28 (93.3) 1 (69.2) 9 (100.0) 28 (87.5)
Partial completion 16 (14.4) 5217) | 1(500) | 2(67) 0 (30.8) 4(0.0) 4(125)
Sex Male, n (%) 69 (62.2) 17 (73.9) | 1(50.0) | 16 (53.3) 6 (54.5) 10 (76.9) 19 (59.4)
Female, n (%) 42 (37.8) 6 (26.1) | 1(500) | 14 (46.7) 5 (45.5) 3(23.1) 13 (40.6)
Age group 41-50 years 1 0.9) 1 (43) | 0(00) | 0(00) 0 (0.0) 0 (0.0) 0 (0.0)
51-60 years 13 (11.7) 0(0.00) | I (500) | 5(16.7) 4 (36.4) 0 (0.0) 3(94)
61-70 years 49 (44.1) 10 (43.5) | 1 (50.0) | 12 (40.0) 3(27.3) 6 (46.2) 17 (53.1)
71-80 years 39 (35.1) 11 47.8) | 0(00) | 9(30.0) 3(27.3) 6 (46.2) 10 31.3)
Over 81 years 9 @81 | (43) | 0(00) | 4(133) 1 ©9.1) 1 (7.7) 2 (6.3)
Ethnicity White 74 (91.4) 22 (95.7) | 2 (100) NR 11 (100) 12 (92.3) 27 (84.4)
Hispanic/Mediterranean 2 (2.5) | (43) 0 (0) NR 0 (0) 0 (0) I 3.1
Mixed/Multiple Ethnic Groups 337) 0(0) 0 (0) NR 0 (0) 0 (0) 3(94)
Other 2 (2.5) 0(0) 0 (0) NR 0(0) 1 (7.7) I 3.1)
Highest educational attainment | Primary education 4(3.6) 0(00) | 0(00) | 0(00) 0 (0.0) 1 (7.7) 3(94)
Secondary education 46 (41.4) 7(304) | 1(500) | 11 (36.7) 5 (45.5) 7 (53.8) 5 (46.9)
Higher education 59 (53.2) 16 (69.6) | 1 (50.0) | 18 (60.0) 6 (54.5) 5 (38.5) 13 (40.6)
Other 2 (1.8) 0(00) | 000 | 133 0 (0.0) 0 (0.0) I 3.1)
Living situation Living with a partner/spouse with children 8(7.2) 3(130) | 0(00) | 2(67) 1 ©9.1) 1 (7.7) I 3.1)
Living with a partner/spouse without children 77 (69.4) 17 (73.9) | 2 (100.0) | 17 (56.7) 10 (90.9) 10 (76.9) 21 (65.6)
Living with children 1 (09) 000 | 000 | 133 0 (0.0) 0 (0.0) 0 (0.0)
Living alone 24 (21.6) 2(87) | 0(0.0) | 10(333) 0 (0.0) 2 (154) 10 31.3)
Other 1 09) 1 43) | 0(00) | 0(00) 0 (0.0) 0 (0.0) 0 (0.0)

(Continued)
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Table 2 (Continued).

Variable Total (%), n=111 Country (%)
UK ROI France Belgium Netherlands Finland
Patient rated disease severity Mild 14 (12.6) 2 (8.7) 1 (50.0) 2 (6.7) 0 (0.0) 3(23.1) 6 (18.8)
Moderate 45 (40.5) 11 (47.8) | 1(50.0) | 16(53.3) 2 (182) 5(38.5) 10 31.3)
Severe 52 (46.8) 10 (43.5) 0 (0.0 12 (40.0) 9 (81.8) 5 (38.5) 16 (50.0)
Number of years since diagnosis | Less than 5 77 (71.3) 14 (63.7) 1 (50) 28 (86.1) 6 (54.6) 10 (76.9) 21 (67.7)
Between 5 and 12 24 (22.4) 6 (27.3) 1 (50) 4 (13.6) 4 (36.4) 3(23.1) 6 (194)
More than 12 5 (4.6) 2.(9.1) 0 (0.0 0 (0.0) 0 (0.0) 0 (0.0 2 (6.5)

Notes: Partial completion refers to respondents who only completed some of the questionnaire part of the survey and did not complete the DCE element of the survey.

Abbreviations: NR, not reported; UK, United Kingdom; ROI, Republic of Ireland.
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Table 3 Caregiver Respondents and Associated Completion Status per Country

Variable Total (%), n=22 Country (%)
UK ROI France Netherlands Finland
Completed 17 6 (75.0) I (100.0) 5(71.4) 0 (0.0) 5 (100.0)
Partial completion* 5 2 (25.0) 0 (0.0) 2 (28.6) I (100.0) 0 (0.0)
Sex
Male 7 (31.8) 2 (25.0) I (100.0) 3 (429) 0 (0.0) I (20.0)
Female 5 (68.2) 6 (75.0) 0 (0.0) 4 (57.1) I (100.0) 4 (80.0)
Age group
41-50 years | (45) 0 (0.0) I (100.0) 0 (0.0) 0 (0.0) 0 (0.0)
51-60 years 9 (40.9) 2 (25.0) 0 (0.0) 5 (71.4) 0 (0.0) 2 (40.0)
61-70 years 8 (36.4) 4 (50.0) 0 (0.0) 2 (28.6) I (100.0) I (20.0)
71-80 years 4(182) 2 (25.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (40.0)
Over 81 years 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Employment status

Employed 9 (40.9) I (12.5) I (100.0) 5 (71.4) 0 (0.0) 2 (40.0)
Retired 10 (45.5) 6 (75.0) 0 (0.0) 0 (0.0) | (100.0) 3 (60.0)
Self-employed 3 (13.6) I (12.5) 0 (0.0) 2 (28.6) 0 (0.0) 0 (0.0)

Living Situation

Living with patient 18 (81.8) 7 (87.5) I (100.0) 4 (57.1) | (100.0) 5 (100.0)
Not living with patient 2.9.1) | (12.5) 0 (0.0) | (14.3) 0 (0.0) 0 (0.0)
Living part-time with patient 2.9.1) 0 (0.0) 0 (0.0) 2 (28.6) 0 (0.0) 0 (0.0)

Relation to patient

Professional caregiver 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Partner/spouse 20 (90.9) 7 (87.5) I (100.0) 6 (85.7) | (100.0) 5 (100.0)
Friend 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Child 29.1) I (12.5) 0 (0.0) I (14.3) 0 (0.0) 0 (0.0)
Other 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Caregiver hours per week

Less than 3 hours 9 (40.9) 0 (0.0) 0 (0.0) 4(57.1) I (100.0) 4(0.0)
3-6 hours 2(9.1) 2 (25.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
7-12 hours 2(9.1) I (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 1 0.0)
13-18 hours | (45) I (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
19-24 hours | (45) I (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
More than 24 hours 7 (31.8) 3 (37.5) I (100.0) 3 (42.9) 0 (0.0) 0 (0.0)

Notes: *Partial completion refers to respondents who only completed some of the questionnaire part of the survey and did not complete the DCE element of the survey.
Abbreviations: NR, not reported; UK, United Kingdom; ROI, Republic of Ireland.
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spouse, 91%). In a minority of cases caregivers were involved in fewer than 3 hours of care per week (41%), but for the
majority the level of care was three or more hours every week.

Pulmonologists
A total of 140 pulmonologists completed the survey, of whom 115 (82%) completed the entire survey (Table 4). The
largest number of pulmonologists were recruited from the UK (51%). The majority of pulmonologists were in public
practice (80%), and 55% had experience in managing IPF for up to 10 years.

Around 41% of the pulmonologists saw 0 to 10 newly diagnosed IPF patients per year and most pulmonologists
(63%) saw up to 50 IPF patients per year.

Clinical Status of Patients and Burden of Disease

Overall, 13%, 41% and 47% of the patients considered their IPF to be mild, moderate and severe, respectively.
Twenty-two percent of the patients were on oxygen therapy and 16% were receiving pulmonary rehabilitation.
Conversely, around a fifth of patients did not have any other medical support. Around 30% of the patients
restricted their time outside to 1-3 hours; 58% restricted outdoor time to under 1 hour. Shortness of breath had
prevented around 80% of the patients from daily activities in the past 4 weeks; similarly coughing had prevented
around 60% of the patients from their daily activities.

In almost all cases, caregivers believed their partner’s disease to be severe (82%). They declared that the two main
additional non-drug therapies consisted of oxygen therapy (29%) and pulmonary rehabilitation (35%). In terms of quality
of life, a majority of caregivers (80%) noted that they were more stressed or significantly more stressed since the patient’s
diagnosis. That said, the impact on self-reported mental wellbeing was small or had no effect in 60% of the caregivers.
A similar pattern was also observed for physical wellbeing.

Although considerable variations of FVC were observed by country, pulmonologists reported that overall,
25%, 60% and 16% of their patients had FVC <50%, FVC 50-90% and FVC >90%, respectively. They declared

Table 4 Pulmonologist Respondents and Associated Completion Status per Country

Variable Total (%), n=140 Country (%)

UK ROI France Belgium Netherlands Finland Greece
Completed 115 (82.1) 58 (80.6) 12 (85.7) 7 (87.5) 13 (86.7) 0 (0.0 10 (90.9) 15 (79.0)
Partial complete 25 (17.9) 14 (19.4) 2 (14.3) I (12.5) 2 (13.3) I (100.0) 1 9.1 4 (21.1)

Type of practice

Public 112 (80.0) 67 (93.1) 8 (57.1) 7 (87.5) 13 (86.7) I (100.0) 10 (90.9) 6 (31.6)
Private 1 (7.9) 0 (0.0) 1 (7.1) I (12.5) 0 (0.0) 0 (0.0) 0 (0.0) 9 (47.4)
Mixed 17 (12.1) 5 (6.9) 5 (35.7) 0 (0.0) 2 (13.3) 0 (0.0) I (9.1) 4211

Able to prescribe IPF medication

Yes 108 (77.1) 49 (68.1) | 14(100.0) | 8 (100.0) 9 (60.0) | (100.0) I1(1000) | 16 (842)

No 32 (229) 23 (31.9) 0 (0.0) 0 (0.0) 6 (40.0) 0 (0.0) 0 (0.0) 3 (15.8)

Years of experience managing IPF

0-5 38 (27.1) 16 (22.2) 4 (28.6) 2 (25.0) 8 (53.3) I (100.0) 2 (182) 5 (26.3)
6-10 40 (28.6) 18 (25.0) 4 (28.6) 2 (25.0) 4(267) 0 (0.0) 2 (182) 10 (52.6)
Over 11 62 (44.3) 38 (52.8) 6 (42.9) 4 (50.0) 3 (20.0) 0 (0.0) 7 (63.6) 411

Notes: “Partial completion” refers to respondents who only completed some of the questionnaire part of the survey and did not complete the DCE element of the survey.
Abbreviations: UK, United Kingdom; ROI, Republic of Ireland.
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that just over a third of patients were receiving oxygen therapy and 46% were receiving pulmonary rehabilitation.
Pulmonologists recorded that 18% of their patients smoked. Regarding co-morbidities, pulmonologists noted that
just under 40% of the patients had another pulmonary pathology and 48% had cardiovascular-related comorbid-
ities. Mental health problems were recorded for a third of patients with 28% of the patients also having
a metabolic disease. Other comorbidities were recorded in just under 30% of the patients with only 13% of the
patients not having any comorbidities.

Treatment Details
Almost 80% of the patients reported currently taking IPF medication (Supplementary Table 1). Of those who had

previous IPF treatment, there was roughly an equal split between those patients who had received nintedanib and
those who had received pirfenidone. There were slightly more patients currently taking nintedanib compared with
pirfenidone (53% versus 42%). Just over a third of patients (35.4%) had been on their current treatment for 3 or
more years. The majority of patients (79%) had not received any IPF medication prior to their current regimen.
For those who had changed to a different regimen, the main reason for this was side effects (45%) with a further
25% of the patients having changed medication due to their pulmonologist proposing an alternate treatment
strategy (Supplementary Table 2). Patient satisfaction with their current treatment was moderate, with an average

score of around 6 (out of 10).

Virtually all caregivers noted that their partner was currently taking antifibrotic medication for their IPF. The
current treatment duration was up to 24 months in 55% of the patients. According to the caregivers, the majority
of patients were taking nintedanib (64%), and three-quarters of patients had not received any previous IPF
medication. Two-thirds of caregivers noted they had not been involved in any IPF treatment choice. Primary
responsibility for organizing and ensuring IPF medication was taken correctly rested with the caregiver in 85% of
the cases and 76% of the caregivers reported that the patient remained on top of their medication all of the time.

Pulmonologists reported that a total of 58% of their patients were receiving antifibrotic medication, although these numbers
varied considerably by country with Finland having the largest proportion of patients not receiving this medication, and the
Netherlands the lowest proportion. Of those patients taking antifibrotic medication, just under 56% were receiving nintedanib
compared with 42% on pirfenidone. Pulmonologists also noted that around 26% of their patients were no longer taking
pharmacological treatment. In the majority of cases, this was following a joint decision by the pulmonologist and patient.
Adverse drug reactions were the most common reasons for treatment cessation followed by the patient no longer wishing to take
medication.

Drug Interactions

A total of 134 unique concomitant medications were mentioned by patients. Two-thirds of patients reported they
had not received any advice from their pulmonologist regarding the avoidance of certain foods or drinks, and
almost three-quarters had not received any advice regarding the avoidance of certain medications (Supplementary
Table 3).

When asked what other medications were also taken, the most mentioned one was pantoprazole, mentioned 13 times.
When searching potential interactions through the drugs.com database,?® it was found that one patient on nintedanib
could experience a drug—drug interaction with concomitant diltiazem and clopidogrel; three patients on pirfenidone could
experience a drug—drug interaction with concomitant lansoprazole, and another patient with concomitant esomeprazole.

Just over 55% of the caregivers noted that there were no foods or drinks which the patient should avoid due to their
IPF medication.

With regards to pulmonologists, 73% were either fairly confident or very confident of their knowledge of potential
drug interactions for antifibrotics.

Adherence
Adherence to medication was high. The majority (81%) of patients were adherent in terms of not forgetting to take their
medication (Supplementary Table 4). Similarly, 85% of the patients indicated “no” to the question: “have you decided not
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to take your medication in the past two weeks”. Virtually all patients had not forgotten to take their medication with them
when travelling or leaving home, 86% had taken their medication the previous day and almost all patients (bar one)
would continue to take medication even when symptoms were under control. Just under 80% of the patients reported
never or rarely having difficulty remembering to take (all of) their medication.

Patient adherence to treatment was reported to be either very good or good by 84% of the pulmonologists. Factors
affecting treatment adherence negatively were lower HRQoL, greater distance to the treatment center from home,
patients being older with more comorbidities and being less well informed about IPF. More adverse drug reactions,
lower perceptions of disease severity, living alone, frequent dosing schedules, and lower coping ability were all also
deemed by pulmonologists to negatively impact on treatment adherence by patients as shown in Figure 1.

Adverse Events
The majority of patients (78%) had experienced an adverse event from the current therapy (Supplementary Table 5).

Around half of patients (53%) limited their exposure (sometimes or often) to the sun due to IPF. Patients taking
pirfenidone were significantly more likely than patients taking nintedanib to consider limiting their exposure to the
sun (pirfenidone: 97%,; nintedanib: 19%; p-value: <0.001).

Around 55% of the patients had considered taking medication against diarrhea (sometimes or often), and patients
taking nintedanib were significantly more likely than patients taking pirfenidone to consider taking medication against
diarrhea (pirfenidone: 33%; nintedanib: 74%; p-value: <0.001).

Just over a third (35%) had considered taking medication against nausea/vomiting, whereas 73% had considered
taking medication to treat heartburn.

Adverse events were recorded by 65% of the caregivers; 40% of the caregivers noted that patients often limited their
exposure to the sun due to IPF (conversely 40% also noted that patients never do this). Anti-diarrheal medication was
recorded as being taken (by the patient) sometimes or often by 80% of the caregivers, and 55% noted that medication
against nausea/vomiting was never taken.

Sixty-seven percent of the pulmonologists felt nausea was important or quite important in prescribing nintedanib,
whereas 73% felt this was important or very important in prescribing pirfenidone. Nausea was considered most likely to
occur at the start of treatment (73% pulmonologists) and was deemed to be moderate or severe in a quarter of cases.
Thirty percent of the pulmonologists noted they would prescribe an additional secondary treatment for moderate-to-
severe nausea and 36% would reduce the dosage.

Impact of Different Factors on Treatment Adherence (largest impact = §-)

§Having a lower coping ability Il

Greater distance to pharmacy from home Il
Being male rather than female 1l
$§ Being less informed about IPF Il L __________________________________________________________________________________|
¥ Having more adverse drug reactions I
Having a more frequent dosing schedule I |
Greater distance to treatment centre from home I e
Living alone rather than with a carer/family member IS I
Taking more comedications | I ——
Living in arural area [N I
Having more comorbidities N I
Being more elderly | INEEE_—_— - ___________________________________________________________|
Having a lower perceived severity of disease NN |
Having a higher level of time on treatment already IEEEEEEEEEGEGEGEGEEEEEEEE_—— |
Lower health-related quality of life | IEEEEEEG——— -
Higher level of care required  |IEEEEE—— I
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

W Positive impact Noimpact B Negative impact

Figure | Pulmonologist rating of factors on patient adherence.
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Photosensitivity was noted as important or quite important for nintedanib by 50% of the pulmonologists and by 75%
of the pulmonologists for pirfenidone. Photosensitivity was considered to be consistent throughout treatment by 42% of
the pulmonologists and to be moderate to severe in 20% of the cases. The use of sun protection and a reduction in sun
exposure were advocated for the treatment of moderate-to-severe photosensitivity.

Diarrhea was thought to be important to quite important by 91% of the pulmonologists in prescribing nintedanib and
63% of the pulmonologists in prescribing pirfenidone. Diarrhea was thought to occur at the beginning of treatment by
38% of the pulmonologists and consistently throughout treatment by 50% of the pulmonologists. In 30% of the cases,
diarrhea was considered to be moderate to severe. Additional secondary treatment would be prescribed by 26%
pulmonologists, 23% would reduce the dosage and 23% would interrupt treatment.

The vast majority (85%) of pulmonologists would extend the dose titration period for pirfenidone in elderly patients
or for those with adverse drug reactions in all, to some, cases. The management of nausea, photosensitivity and diarrhea
was considered difficult to manage for less than a third of pulmonologists, with no difference across side effects.

Source of Information
With respect to sources of information regarding current treatment choices, 77% of the patients received information
from their pulmonologist and just under 10% from a nurse. In terms of information about the disease and treatment, the
main source was the pulmonologist (44%), followed by the patient association (18%) and internet searches (15%) (see
Supplementary Table 6).

Caregivers’ opinion was that overall levels of information about available IPF treatments were moderate.

Prescribing Decision Factors

Most pulmonologists believed the patient’s aspartate/alanine transaminase (AST/ALT) levels and potential interactions
with concomitant medication (for both nintedanib and pirfenidone) were either important or quite important factors
affecting prescribing decisions between the two molecules. Other important factors in prescribing were whether the
patient required P-glycoprotein (P-gp) inhibitors/inducers or a cytochrome P450 (CYP1A2) inhibitor, the patient’s
opinion on treatment options and their lifestyle (for both nintedanib and pirfenidone), the predicted FVC, the adverse
drug reaction profile and the need for dose titration (pirfenidone). (See Supplementary Table 7).

The most preferred option for treatment changes following comorbidity in a stable patient was a decrease in the dose
of current medication or treatment interruption for both renal and hepatic impairment (see Supplementary Table 8).

Impact of Patient Characteristics on Behavior

The impact of socio-demographic and clinical factors is summarized in Table 5. Age and level of education were the only
factors that did not have a statistically significant impact on outcomes, but trends were observed. Belgian/Dutch patients
were more satisfied with their treatment and were more frequently treated with pirfenidone compared with patients from
other countries. French patients were less satisfied with their treatment and were more likely to be treated with
nintedanib. However, no statistically significant difference in treatment satisfaction was observed between the two
treatments Table 6. Nevertheless, nintedanib was associated with more diarrhea and pirfenidone with more limitation
to sun exposure.

For patients currently on nintedanib, one patient had previously received nintedanib and seven patients had previously
received pirfenidone. Among those currently on pirfenidone, five patients were previously receiving nintedanib. The
most common reason for treatment change or cessation was side effects (Table 6).

Table 7 shows that there were cross-country differences in levels of HRQoL with Belgian participants
reporting the lowest levels of HRQoL (0.52) and the Netherlands the highest level (0.72), although none of
these differences were statistically significant. A small difference in HRQoL levels was observed between those
patients on nintedanib (0.68) and those on pirfenidone (0.65), although again, these differences were not

statistically significant.
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Table 5 Statistically Significant Differences in Questionnaire Findings Between Subgroups

Patient Characteristics

Adverse Effects

Adherence

Behavior

Treatment
Satisfaction

Other Outcomes

More likely to limit sun

exposure (p=0.002)

Country
UK/ROI vs Less severe (FVC >90%: 14.2% vs More likely to consider
others 10.6%; p=0.005) taking medication against
nausea/vomiting
(p=0.012)
France vs More likely to be taking nintedanib More likely to consider | Less likely to have taken medication Less satisfied Less likely to take grapefruit
others (p=0.006) taking medication against | yesterday (p=0.003) but less likely to (p<0.001) juice and St. John’s Wort (p
diarrhea (p=0.004) consider taking medication a hassle =0.01 and 0.02, respectively)
(p=0.003)
Finland vs More severe (FVC<50%; p=0.04) More frequently More likely to remember to take all More satisfied | Less likely to take CYP-
others and moderate (FVC 50-90%) IPF consider taking of their medication (p=0.05) (p=0.03) enzymes, grapefruit juice
(p=0.02). Less likely to smoke medication against and St. John’s Wort (p <
(p<0.001). Fewer comorbidities heartburn (p=0.012) 0.001 p=0.01 and 0.02,
(p<0.001) respectively)
Belgium/ More likely to take pirfenidone More frequently More satisfied
Netherlands | (p=0.005) consider anti-diarrheal (p=0.01)
vs others medication (p=0.001)

Clinical and socio-demographic characteristics

Male vs Less likely to consider More likely to be willing to take their | Cough is more likely to
Female taking medication against | medication; p=0.018 prevent men from doing
nausea/vomiting things (p=0.03)
(p=0.05) or heartburn (Spend less time outside;
(p=0.024) p=0.07)
Severe vs More likely to take all their Cough and shortness of
mild and medication(p=0.026) breath are more likely to
moderate prevent severe patients

from doings things
(p<0.001)
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Treated vs

non-treated

More time outside
(p=0.03)

More informed about

treatment (p=0.017)

Nintedanib
vs

pirfenidone

Have been diagnosed more recently
(p=0.11)

More likely to consider
taking medication against
diarrhea (p<0.001).
Limit less exposure to
sun (p<0.001).

Cough is more likely to
prevent those on
pirfenidone from doing
things p=0.09)

Less likely to have to avoid
food and drinks; (p=0.01)

Tertiary level

of education

Less likely to rate disease as severe
(p=0.12)

Consider more anti-

diarrheal medication

Less likely to have taken medication

yesterday; p=0.07 More likely to

Felt more informed about

treatment (p=0.09)

More likely to consider
taking medication against
heartburn; p=0.06)

vs primary forget to take medication/forget
and medication when leaving home;
secondary p=0.13

Age >70 vs Less likely to rate disease as mild Less adverse events More difficulty remembering to take
<70 years (p=0.06) overall; p=0.09 all medication (p=0.14)

Notes: In parenthesis: non-statistically significant trend (Diff: <I5pp or <15%).
Abbreviations: UK, United Kingdom; ROI, Republic or Ireland; FVC, forced vital capacity.
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Table 6 Reported Reasons for Treatment Cessation and Change

Medication
Total Nintedanib Pirfenidone Other
Reason for Treatment Cessation,n (%)
Side effects 6 (35.3) 4 (50.0) 2 (28.6) 0 (0.0
Complicated dosing schedule 0 (0.0 0 (0.0) 0 (0.0) 0 (0.0
Pulmonologist decided to change or stop treatment 5(294) 2 (25.0) 2 (28.6) 1 (50.0)
Patient no longer wanted to take medication 3 (17.6) 1 (12.5) 1 (14.3) 1 (50.0)
Pulmonologist proposed alternate treatment strategy 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Struggled to take the medication 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Other 3(17.6) I (12.5) 2 (28.6) 0 (0.0
Reason for Treatment Change, n (%)
Side effects 9 (50.0) 4 (50.0) 5 (50.0) -
Complicated dosing schedule I (5.6) 0 (0.0 1 (10.0) -
Pulmonologist decided to change or stop treatment 2(11.1) 2 (25.0) 0 (0.0) -
Patient no longer wanted to take medication 0 (0.0) 0 (0.0) 0 (0.0 -
Pulmonologist proposed alternate treatment strategy 1 (5.6) 0 (0.0) 1 (10.0) -
IPF treatment not working 0 (0.0) 0 (0.0) 0 (0.0 -
My physician believed another strategy would provide more clinical benefits 5 (27.8) 2 (25.0) 3 (30.0) -
Other 0 (0.0) 0 (0.0 0 (0.0 -
Table 7 Mean Utilities Stratified by Medication

Country Mean Standard Deviation Test p-value*

UK 0.59 0.20 t-test 0.14

ROI 0.62 N/A

France 0.68 0.16 0.43

Belgium 0.52 0.23 0.17

Netherlands 0.72 0.14 0.17

Finland 0.69 0.17 0.21

Nintedanib 0.68 0.18 0.54

Pirfenidone 0.65 0.19

Whole sample 0.65 0.18 N/A N/A

Notes: *t-Test for countries represents whether the country is significantly different from the rest of the sample.
Abbreviations: UK, United Kingdom; ROI, Republic or Ireland; FVC, forced vital capacity.
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Discussion

Over 100 patients participated in the study, mainly drawn from Finland (30%), France (27%), and the UK (21%).
The proportion of females in the cohort (37%) was similar to that reported in epidemiological data from the UK
(36%).?" The median age group of participants was 61-70 years and 53% reported a higher educational attain-
ment. Based on incidence data from the European IPF registry, this was in line with the mean age of IPF patients
in Europe (68 years).?!

While 47% of the patients rated their disease as “severe”, 82% of the caregivers believed their partner’s disecase was
severe, implying a slight difference in perception of disease severity between the two stakeholders. This suggests that
increased communication between patients, caregivers and pulmonologists around the impact of symptoms on quality of
life is needed to better define the severity of IPF. However, it is important to note that self-reported severity was collected
how and why the patients and caregivers classified the disease severity the way they did was not explored.
Pulmonologists declared that only a quarter of their patients had a low FVC (below 50% of the predicted value),
whereas data from various registries and real-world studies suggest that just 11% of the patients have an FVC <50% and
that mean FVC in IPF patients is 78-81%.7>>* Interestingly, pulmonologists reported more oxygen therapy or physical
therapy than the patients did. These findings suggest that IPF is perceived to be more severe among the three surveyed
stakeholders than real world (registry) data imply.

It seemed unusual that for a relatively young cohort, with high educational attainment, just 32% of the patients
reported receiving information about IPF mainly from the internet. This contrasted with a French study in which
60% (34 out of 57) of IPF patients reported using the internet for IPF research between 2016 and 2017.%
However, in the French study, patients were only asked about their internet use in a “yes/no” format. Given the
multichoice nature of the I-Prefer questionnaire, it is possible that the results of this questionnaire are more
reflective of the “true” IPF patient experience.

Slightly more patients were currently on nintedanib compared with pirfenidone (54% vs 42%), and just under
a third had been on their current treatment for more than 3 years. However, 21% of the patients reported that they
were not currently taking IPF medication and pulmonologists reported that 42% of their patients were not treated.
While this seemed like a high level of unmedicated patients, it appears to reflect other studies, such as a Finnish
study where only 35% of the patients received either nintedanib or pirfenidone.?® The results from the caregivers
were broadly reflective of those from the patients in terms of the management of the disease.

In this study, 74% of the patients reported receiving no advice from their pulmonologist to avoid certain
medications, and 66% did not receive advice on avoiding certain food or drink. A similar proportion of caregivers
(55%) noted that there were no food or drinks to be avoided with AF medications. During the concomitant
treatment analysis, it was found that one patient on nintedanib and four patients receiving pirfenidone were taking
concomitant medications with potential interactions, as reported by the drugs interactions checker from drugs.
com, the tool used in this study. According to the European SmPC, nintedanib is a substrate of P-gp. Inhibitors or
inducers of P-gp such as ketoconazole, erythromycin, cyclosporin, rifampicin, carbamazepine, phenytoin and
St. John’s Wort could increase or decrease exposure to nintedanib and cause increased adverse effects or reduced
efficacy.'” Pirfenidone is metabolized via CYP1A2 with minor contributions from other CYP isoenzymes includ-
ing CYP2C9, 2C19, 2D6, and 2E1. Therefore, fluvoxamine, enoxacin, ciprofloxacin, rifampicin, amiodarone,
fluconazole, chloramphenicol, fluoxetine, paroxetine, omeprazole, grapefruit juice or cigarette smoking could
modify exposure to pirfenidone, affecting the safety or efficacy of the treatment.'® When asking pulmonologists,
the vast majority considered potential interactions with concomitant medication important, but for 19% of them,
these interactions have little impact on their choice of antifibrotic treatment. Nineteen percent of the pulmonol-
ogists also mentioned that they had an alert system for drug interactions.

In this study, 97% of the patients taking pirfenidone sometimes or often limited their exposure to the sun to
protect their skin due to IPF and 74% of the patients taking nintedanib sometimes, or often, considered taking
medication against diarrhea. Only a third of patients considered taking medication against nausea/vomiting, with
no difference between the two AF medicines. While the occurrence of diarrhea with nintedanib was in line with
what is observed in clinical trials, the occurrence of rash or photosensitivity with pirfenidone was higher than that

Patient Preference and Adherence 2023:17 hetps: 1635

Dove:


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

Hollmen et al Dove

27 than that reported in a survey of IPF outpatients (59% of the patients).®

reported in the trials (29%),
Nevertheless, in our study physicians believed that adverse events (nausea, diarrhea or photosensitivity) were
difficult to manage in less than a third of their patients. In this study, around 30% of the surveyed pulmonologists
considered photosensitivity, diarrhea, or nausea difficult or quite difficult to manage and the most frequent patient-
reported reason for treatment cessation was side effects (33%). This indicates that more guidance should be given
to pulmonologists and patients on the management of adverse reactions linked to IPF treatment. Using a modified
Delphi process, Rahaghi et al collated clinical recommendations on the management of adverse events related to
the use of nintedanib and pirfenidone. To manage rash with pirfenidone, it was recommended that the rash should
be assessed for other causes, patients should ensure the use of sun protection and reduce sun exposure, and finally,
pirfenidone should be temporarily stopped or discontinued treatment entirely if the rash is serious and persistent.
To manage diarrhea with nintedanib, taking nintedanib with food or large meals with increased fiber and adequate
hydration, taking therapies such as loperamide or diphenoxylate/atropine, interrupting then reducing the dose if
the patient feels the symptoms are significant and finally, discontinuing treatment was recommended if the
diarrhea was persistent and problematic.?%*°

Treatment adherence was relatively high (81%), but this was in line with the caregivers' view (85%) and the
pulmonologists' expectations, who noted that patients who continue their treatment regimen after the initial 3 months
are generally adherent. Forgetting to take pills, being unwilling to take the medication, and considering the treatment plan
a hassle were the most frequently reported reasons of lower adherence. This highlights the need to educate patients on the
benefits of the medications and to teach patients techniques for remembering to take their medication. Pulmonologists
also thought that treatment adherence was high, and that higher disease severity and a longer time on treatment were
drivers for better adherence. In a Belgian study on adherence in IPF, it was found that a high dosing adherence seemed
necessary to maintain lung function. Knowledge about the disease was associated with higher adherence, but adherence
significantly decreased over time.*' In our study, we also saw that patients who were Finnish, male, younger (<70 years)
with severe disease tended to adhere more to their medication. Regardless of the patient profile, pulmonologists should
continue to insist on the importance of taking medication to ensure high adherence, even if the medication does not
improve symptoms.

HRQoL for patients with IPF was lower than that for the age-adjusted general populations. For example, in
this study, the mean utility for Finland was 0.69, whereas the published mean utilities for 65 to 74 year-olds in
Finland is 0.82 (roughly corresponding to the 61-70 age category in this study).>* Similarly, the UK mean of 0.59
in this study was much lower than the English mean utilities of 0.862 (across age categories) and 0.79 for the age
category 65-74 years.’” These results clearly indicate the major impact IPF has on HRQoL. While caregivers also
reported more stress since the patient’s diagnosis, the impact on self-reported mental wellbeing was small for
these stakeholders.

Limitations

There were some limitations in this study, firstly, the sample was too small to draw meaningful conclusions about
caregiver characteristics. Additionally, the questionnaires were distributed by patient organizations, which may have
limited the selection of patients to those who are more involved or informed about their disease than patients usually seen
in clinical practice.

Another limitation of the study was that there was no defined link between the three samples of stakeholders.
Ideally, the study would include the set of caregivers that care for, and the set of pulmonologists that manage, the
sample of patients. As this is not the case, the interpretation of observed differences in perceptions should be
made carefully. For example, the difference in perceptions between patients and pulmonologists could be due to
the over-representation of UK pulmonologists and/or an over-representation of French and Finnish patients in our
study.

A final limitation is that insights were not collected from other clinical practitioners that are involved in the
management of IPF alongside pulmonologists. For example, physiotherapists and nurses could provide an insight
into the day-to-day management of IPF which would complement the perceptions of pulmonologists.
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Conclusion
The results from these stakeholder questionnaires have shown that patients and pulmonologists are not quite aligned in
terms of perceived disease severity.

There is also a suggestion that IPF patients are under treated given that pulmonologists declared that almost 40% of
their patients were not treated with either nintedanib or pirfenidone, the only two treatments that are approved for the
treatment of the disease. While IPF prognosis is poor, both nintedanib and pirfenidone have been shown to reduce the
decline in lung function, with benefits on survival.?’*3* Both drugs have different but manageable adverse reactions,
with nintedanib being associated with diarrhea and nausea and pirfenidone associated with skin rash/photosensitivity,
nausea and decreased appetite. Strategies to mitigate these adverse reactions should be tested first before changing or
discontinuing treatment.

The exploratory sub-analyses suggested that some disease and patient characteristics influence medication use
and treatment adherence. In this study, patients who rated their disease as severe were more adherent to their
therapy, male patients less frequently decided to skip medication but were less likely to take medication against
nausea or heartburn than females, and untreated patients were less informed about treatment. Several country-
specific findings were found to be statistically significant, but conclusions should be taken cautiously due to the
limited number of respondents per country. Nevertheless, these findings could hint the impact of cultural, clinical
or socio-demographic factors on patients’ perceptions or behaviors. To our knowledge, this study is the first to
explore behaviors per sub-group of patients and further investigation with higher numbers of participants is
needed to fully understand these implications.

Such findings should be disseminated to patient—physician groups to improve the inclusion of the patient voice in
treatment decision-making, especially in reflection of the fact that the majority of pulmonologists considered patient
opinion on treatment options to be important or quite important (91%).
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