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Abstract
Background and objective: Idiopathic pulmonary fibrosis (IPF) is a chronic progres-
sive disease that requires ongoing care and is associated with considerable socioeco-
nomic burden. We evaluated the IPF care pathway from symptom recognition to
treatment. We describe the impact of IPF on healthcare resource use (HCRU), quality
of life (QoL) and work impairment, and report differences in patient and physician per-
spectives using real-world data from France, Germany, Japan and the United States.
Methods: Quantitative, point-in-time data were collected as part of the Adelphi IPF II
Disease Specific Programme™. Physician-reported data (patient demographics, medi-
cal history, diagnoses, treatment) were matched to patient-reported data (HCRU,
QoL, work impairment). HCRU was measured as physician visits and hospitalizations.
QoL and work impairment were measured using the EuroQol-5 Dimensions (EQ-5D)
and Work Productivity and Activity Impairment questionnaires.
Results: Overall, 244 physicians reported data on 1249 patients, 739 of whom self-
reported data. Diagnostic delays of 0.8 (Germany) to 2.0 (Japan) years after symptom
onset were reported; treatment initiation was further delayed. In all countries, patients
more often reported symptoms in the survey than did their physicians. On average,
patients underwent 7–10 clinical tests before diagnosis. Antifibrotic use increased from
57% (2016) to 69% (2019); only 50% of patients with moderate/severe IPF were satisfied
with their treatment. The 12-month hospitalization rates were 24% (Japan) to 64%
(United States). Patients reported low QoL (mean EQ-5D visual analogue scale: 61.7/100).
Conclusion: Patients with IPF experience considerable diagnostic and treatment
delays. More effective therapies and management are needed to reduce the disease
burden.
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INTRODUCTION

Idiopathic pulmonary fibrosis (IPF) is a rare, progressive disease
characterized by irreversible loss of lung function due to fibrosis,
manifesting as increased coughing and dyspnoea, impairing
quality of life (QoL).1,2 Prognosis is poor (mean survival of
4 years) if untreated,3 and patients frequently experience diag-
nostic delays that can negatively affect prognosis.4–6 Patients rely

primarily on antifibrotic therapy plus several supportive treat-
ments but, despite recent advances, current therapies fail to halt
disease progression and have limited impact on QoL.2 Reliance
on healthcare services is considerable, contributing to a marked
socioeconomic burden.7,8 Patients with IPF require routine
monitoring and multidisciplinary care,9,10 and hospitalization is
common, with many patients experiencing repeated admissions
towards the end of life.11,12
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This study sought to characterize the real-world pathway
to care, from symptom recognition to diagnosis and treat-
ment, for IPF in four countries; to describe the burden of
IPF and its impact on healthcare resource use (HCRU), QoL
and work productivity; and to report the perspectives of
patients and physicians.

METHODS

Study design

This was a large, quantitative, point-in-time survey con-
ducted between November 2018 and May 2019 among
patients with IPF and their physicians in France, Germany,
Japan and the United States, as part of the Adelphi IPF II
Disease Specific Programme (DSP™; 2019 database).13

Patient record forms were prospectively completed online
by pulmonologists for new or existing patients with IPF
visiting for routine care. Physician recruitment in the
DSP™ has been described13; briefly, physicians were iden-
tified from public lists of healthcare professionals (HCPs)
and their patient loads were assessed. The patients were
invited to participate in the DSP™ if they met the
predefined eligibility criteria. The patient record form
included questions on patient demographics, medical his-
tory, HCRU (number of HCP visits and hospitalizations
due to IPF in the past 12 months), comorbidities, diagno-
sis, history of any IPF treatment, symptoms and severity
based on both physician perception and lung function
(most recent forced vital capacity [FVC in litres] results
collected and converted to relative predicted percentages
using appropriate reference values for each patient14).
Predicted FVC definitions describing lung impairment
were: mild >75%, moderate 50%–75% and severe <50%
(hereafter referred to as mild, moderate and severe IPF,
respectively).

Patients for whom physicians supplied data could volun-
tarily complete a self-reported questionnaire (offline) col-
lecting further information on medical history, diagnosis,
symptoms and treatment satisfaction; these self-reported
patient data were matched against patient data supplied by
physicians. As per Adelphi Real World standard operating
procedures, the research was conducted as a survey in accor-
dance with the amended Declaration of Helsinki, adhering
to the International Chamber of Commerce/ESOMAR
International Code on Market, Opinion and Social Research
and Data Analytics,15 and the Health Insurance Portability
and Accountability Act. The survey was submitted to the
Western Institutional Review Board, a central international
review board; an ethics exemption determination was
granted on 29 November 2018 (Study Number: 1-
1135198-1).

The patient questionnaire also included two validated
patient-reported outcome measures. QoL was assessed via
the EuroQol-5 Dimensions (EQ-5D) questionnaire (three-

level, 3L; and visual analogue scale, VAS).16 The EQ-5D-VAS
data for IPF were compared with data from the Adelphi non-
small cell lung carcinoma (NSCLC; 2016, Germany only),
chronic obstructive pulmonary disease (COPD; 2018) and
asthma (2018) DSP™ databases. The Work Productivity
and Activity Impairment (WPAI) questionnaire was used
to record the number of hours of work missed due to IPF,
and the extent to which IPF affected productivity as a
percentage impairment score. QoL, work impairment and
HCRU data were used to characterize the socioeconomic
burden of IPF.

Statistical analysis

Descriptive analyses were generated using IBM SPSS Data
Collection Survey Reporter between April 2019 and July 2019.

RESULTS

Study population

Of the 5193 physicians approached, 244 (4.7%) reported data
on 1249 patients with IPF (Table 1). Of these patients, 739 self-
reported data. Patients were predominantly male, with a mean
(SD) age at consultation of 67.8 (10.1) years. While few
patients were current smokers at the time of the survey, 40%
(United States) to 68% (Japan) previously smoked.

Diagnostic journey

The mean age at symptom onset was lower in France and
Germany than in Japan and the United States. There were con-
siderable delays in time from symptom onset to diagnosis,
varying from 0.8 years (Germany) to 2.0 years (Japan)
(Figure 1). Across all patients, the median (range) time from
symptom onset to seeking medical care was 6 (0–60) months,
and 7 (0–90) months for time from the first physician visit to

SUMMARY AT A GLANCE

Patients with idiopathic pulmonary fibrosis experi-
ence diagnostic delays that can negatively influence
their prognoses. This study uses real-world data
from four countries to characterize the considerable
diagnostic and treatment delays based on patients’
experience. We describe the resultant socioeco-
nomic burden, including effects on healthcare
resource utilization, quality of life and work
impairment.
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diagnosis. The mean time from diagnosis to the first IPF pre-
scription ranged from �0.3 years (France) to >1 year (Japan).

In patient record forms, physicians reported shortness of
breath (SOB) during exertion before/at IPF diagnosis in 75% of
patients, with dry cough in 50% and resting SOB in 27%
(Figure S1 in the Supporting Information). Up to 45% of
patients with early-stage IPF may have been misclassified as hav-
ing COPD because of the presence of similar generic respiratory
symptoms. Other conditions suspected or investigated before a
confirmed IPF diagnosis included congestive heart failure,
gastro-oesophageal reflux disease, asthma and acute bronchitis.

On average, diagnosis involved 7–10 different clinical
tests per patient, most commonly HRCT (80%) and pulmo-
nary function tests (73%); lung biopsy was less frequent
(20%) (Table S1 in the Supporting Information). HRCT and
chest radiographs were common across all countries. Spiral
computed tomography (CT) was more common in France,
and arterial blood gas and bronchoscopy were more common
in France and Germany. Primary care physicians were usually
the first HCP to see symptomatic patients about their breath-
ing conditions before IPF diagnosis, with pulmonologists
mainly responsible for diagnosis and treatment.

T A B L E 1 Patient demographics and characteristicsa (physician-reported data except where indicated otherwise)

Characteristics as reported by physicians
France
(n = 301)

Germany
(n = 300)

Japan
(n = 256)

United
States (n = 392)

Total
(N = 1249)

Male sex, % 73 64 77 62 68

Mean (SD) age at symptom onset, yearsb 60.2 (13.2) 60.1 (8.3) 67.0 (10.8) 63.6 (9.9) 62.6 (10.7)

Mean (SD) age at consultation, years 67.3 (12.5) 65.0 (7.8) 73.4 (12.1) 66.8 (8.5) 67.8 (10.1)

Mean (SD) age at diagnosis, years 65.9 (11.50) 62.2 (9.16) 70.2 (9.33) 65.0 (10.65) 65.6 (10.61)

Smoking history, %

Current smoker 9 7 2 4 5

Previous smoker 50 46 68 40 47

Never smoked 41 47 30 55 43

Mean (SD) length of time since patient stopped
smoking, years

12 (10) 10 (9) 14 (11) 15 (13) 13 (11)

Employment status, %

Unemployed 4 2 8 7 5

Homemaker 3 5 15 8 8

Long-term sick leave 7 6 1 2 4

Part-time employment 4 14 5 14 10

Full-time employment 12 20 14 22 18

Retired 69 53 56 47 56

Caregiver required, % 17 16 14 24 18

Comorbidities, %

Lung cancer 1 0 6 0 2

Pulmonary hypertension 3 5 0 2 3

Hypertension 29 49 27 32 34

GORD 20 11 5 18 14

Hypercholesterolaemia/hyperlipidaemia 9 17 5 11 11

Diabetes 8 18 9 11 12

Coronary artery disease 6 17 3 10 10

Chronic pulmonary disease 5 10 7 12 9

Arthritis 0 6 <1 19 7

Anxiety 11 2 1 10 6

Cardiac arrhythmia 7 8 4 5 6

Depression 6 5 2 9 6

None 27 17 36 14 22

Note: A total of 739 patients self-reported data (France: n = 123; Germany: n = 233; Japan: n = 198; United States: n = 185).
Abbreviation: GORD, gastro-oesophageal reflux disease.
aPatient characteristics were recorded at the time of the survey; percentages may not sum to 100 due to rounding.
bPatient- and physician-reported data.
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F I G U R E 1 Key time points in the IPF patient journey (patient- and physician-reported data). IPF, idiopathic pulmonary fibrosis
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F I G U R E 2 Most common symptoms associated with idiopathic pulmonary fibrosis (physician- and patient-reported data). SOB, shortness of breath
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Clinical burden

Physicians generally under-reported symptoms compared to
patients (Figure 2), a trend observed across all countries
(Figure S2 in the Supporting Information). The symptom most
frequently reported by both physicians and patients was SOB
during exertion (75% vs. 89%), followed by dry cough
(50% vs. 63%). Fatigue was similarly under-reported by
physicians.

Physician-reported IPF severity was misaligned with that
determined by FVC in �50% of patients. Across the countries
assessed, 24%–34% of patients were considered by their physi-
cians to have severe IPF, whereas 12%–44% of patients had a
FVC <50%. Patients with physician-perceived mild or

moderate IPF were more likely to be classified as stable/
improving than those with severe disease as indicated by FVC
(Figure 3).

Treatment

Antifibrotic use increased from 57% in 2016 to 69% in 2019;
this trend was apparent in all countries and across all
physician-perceived disease severities, except for patients
with mild IPF in France (Table 2). The largest increase in
antifibrotic use was seen in patients with mild IPF in the
United States (45% in 2016 to 81% in 2019). Only 47%–61%
of patients with moderate IPF and 13%–41% with severe

Improving
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(n = 285)

Moderate
(n = 622)

Severe
(n = 342)

Stable Deteriorating slowly Deteriorating rapidly

%
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1.8
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65.4

6.6
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15.2

80

60

40

20

0

F I G U R E 3 Physician-perceived rate of idiopathic pulmonary fibrosis deterioration according to physician-perceived disease severity

T A B L E 2 Percentage of patients receiving antifibrotic treatment (2016 vs. 2019) according to physician-perceived severity of idiopathic pulmonary
fibrosis, by country

Physician-perceived severity France (n = 301) Germany (n = 300) Japan (n = 256) USA (n = 392) Total (N = 1249)

Mild

2016 57 34 25 45 38

2019 52 59 37 81 56

Moderate

2016 69 65 52 60 62

2019 77 71 65 67 70

Severea

2016 56 78 79 62 67

2019 78 84 82 66 76

All

2016 63 62 47 57 57

2019 72 72 60 69 69

Note: Pirfenidone and nintedanib were available in all four countries in both 2016 and 2019. In Japan and the United States, both treatments were available to all patients with
idiopathic pulmonary fibrosis. Both treatments in France, and pirfenidone in Germany, were restricted to patients with a forced vital capacity ≥50% and diffusing capacity for
carbon monoxide ≥30% of predicted value.
aPhysician-perceived severe and very severe patients were grouped as ‘severe’.
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IPF based on FVC data were satisfied with their current
treatment (Figure S3 in the Supporting Information).

Burden of IPF: HCRU, QoL and work
impairment

Patients who were prescribed drug therapy (84.7%) consul-
ted an HCP more frequently than untreated patients

(8.5 vs. 5.2 visits/year). Within 12 months, 33% of treated
patients and 10% of untreated patients underwent ≥10 visits;
patients in Japan underwent the most physician visits
(Figure 4A). Patients generally visited physicians for routine
check-ups (50%–67%) and repeat prescriptions (17%–43%)
and rarely to discuss treatment issues (2%–11%). Overall,
the 12-month hospitalization rates ranged from 24% (Japan)
to 35% (United States) (Figure 4B) and the mean duration
of hospitalization was 8 nights. Hospitalization was more
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F I G U R E 4 (A) HCP visits and (B) hospitalizations due to idiopathic pulmonary fibrosis in the last 12 months (physician-reported data). Percentages
have been rounded and may not sum to 100%. The number of hospitalizations shown may be an underestimation as the patients who died after an acute
exacerbation/hospitalization were not captured in this survey. Disease severity was as stated by the physician for each patient. HCP, healthcare professional
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frequent when disease was perceived as severe by physicians,
but still common (5%–17%) in patients with mild functional
impairment (Figure 4B).

In all countries, patients with more severe IPF found their
condition to be a major problem in daily life, negatively
impacting their social life, relatives and friends (Table S2 and
Figure S3 in the Supporting Information). Patients with IPF
reported a disease burden similar to that of NSCLC and worse
than moderate-to-severe COPD (Figure S4 in the Supporting
Information). Mean EQ-5D-VAS scores decreased with
increasing disease severity; scores for patients with moderate
IPF were comparable to those for moderate COPD but worse
than for moderate asthma, based on comparative real-world
data. The EQ-5D-3L values for patients with moderate IPF
were worse than those for patients with moderate COPD and
moderate asthma. Mean EQ-5D-3L was 0.71 in treated
patients and 0.77 in untreated patients. Non-retired patients
with IPF (representing just under half of the study population)
reported that their ability to work was impaired by 28%,
45%, 40% and 34% in France, Germany, Japan and the
United States, respectively.

DISCUSSION

We studied the real-world pathway to care in IPF and
assessed the disease burden from patient and physician per-
spectives. Despite the introduction of international guide-
lines in 2018 that established IPF diagnostic criteria,17

significant delays in time to diagnosis and time to treatment
initiation persist, varying from 0.8 years in Germany to
2.0 years in Japan. Diagnostic delays of 1.5 to >2 years have
been reported in Europe18–20 and of >1 year in the United
States,4 and have been attributed to patients not meeting
IPF diagnostic criteria early in the disease course, physicians
dismissing symptoms and comorbidities.4,18,20 Differences
in healthcare systems and patient cost burden between
countries may impact the likelihood of patients seeking
treatment and how promptly they receive it.21 Notably, diag-
nostic delay was greatest in Japan despite wide use of annual
health check-ups and CT. We suspect that, in Japan, asymp-
tomatic early-stage IPF may be detected during annual
health check-ups and confirmed by CT, but findings may be
underestimated as interstitial pneumonia or overestimated
as (unclassifiable) idiopathic interstitial pneumonia, then
later confirmed as IPF due to progressive disease behaviour
or at initiation of government-funded antifibrotic treatment.

Misdiagnosis and delayed diagnosis were common in
our study. Up to 45% of patients with early-stage IPF were
first misdiagnosed, in line with 41% reported previously.18

There are multiple possible explanations for this finding.
The symptoms of IPF are similar to COPD and asthma,
making diagnosis difficult.22–24 The most common symp-
toms (SOB, dry cough, fatigue) may be attributed to old age,
smoking or common respiratory/cardiovascular diseases.

Unfamiliarity with IPF among general practitioners can
delay diagnosis25 but can still occur even after imaging, lung

function tests and pulmonologist evaluation. On average,
patients in this survey underwent seven to 10 different diag-
nostic procedures before IPF was confirmed—more than the
three to four suggested to be necessary by relevant guide-
lines.12,17 Despite frequent use of HRCT and lung function
tests, similar to diagnostic data reported in American and
European registries,4,18,19,26 diagnostic delays persisted.
Analysis of US Medicare 2012 claims data showed that
nearly one-third of patients with IPF had their first CT
scan >3 years before diagnosis, and 35% had seen a pulmo-
nologist >3 years before diagnosis.5 Increased education and
awareness of IPF by primary care physicians and improved
testing are needed to shorten the time to diagnosis.

Disease progression and symptoms of IPF were under-
estimated by physicians, which may affect treatment.
Physician-reported severity was often misaligned with sever-
ity as determined by FVC, suggesting that physicians may
be inadequately assessing symptoms and/or patients are
poorly communicating their symptoms, but also that physi-
cians may be unfamiliar with IPF and how symptoms corre-
late to FVC. Physicians may be using different measures
(e.g., oxygen needs) to characterize IPF severity. Despite
this, antifibrotic use increased from 2016 to 2019
irrespective of IPF severity. This upward trend in treatment
was seen across all countries, although disparities exist: 81%
of patients with mild IPF in the United States were receiving
antifibrotic treatment at the time of survey versus 37% in
Japan. These disparities can only be partially explained by
country differences in antifibrotic indication and treatment;
in the United States and Japan, antifibrotics are available to
all patients with IPF, whereas in France and Germany, some
antifibrotics are available only to patients with an FVC
≥50% and diffusing capacity for carbon monoxide ≥30% of
predicted value. Low antifibrotic use in Japan may be associ-
ated with high rates of gastrointestinal side effects in this
population27 and delays in patient financial support.
Although most pulmonologists considered initiating
antifibrotic therapy immediately after IPF diagnosis (81.7%
in a recent US study),28 the proportion of patients receiving
therapy is often substantially smaller.29 Pulmonologists who
saw fewer patients with IPF were less comfortable discussing
a patient’s prognosis, believed less in the effectiveness of
antifibrotic therapy, tended to adopt a ‘watch and wait
approach’ and were more likely to wait >4 months between
diagnosis and treatment initiation.30 Despite relatively high
rates of antifibrotic treatment in the present study, approxi-
mately half of patients with moderate-to-severe IPF
remained dissatisfied with their treatment; this may have
been due to side effects of antifibrotics and/or the complex-
ity of IPF care.31

IPF was associated with a marked socioeconomic bur-
den, as reflected by the detrimental effects on QoL,
healthcare utilization and the ability to work. The EQ-5D-
VAS value of 61.7 observed here is similar to that reported
in the German INSIGHTS-IPF registry (mean 62.6, SD
18.5),32 but lower than that in the US IPF-PRO registry
(median 75.0, range 60.0–85.0).33 Evidence suggests that a
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difference as small as 0.5–5.0 units on the EQ-5D-VAS scale
is clinically important in IPF.34 In this study, QoL was lower
in patients with more severe IPF, aligning with registry
data32,33 and findings that QoL is particularly low in the last
2 years of life in patients with IPF.35 Furthermore, caregiver
burden related to IPF is considerable and qualitative evi-
dence suggests a need for improved caregiver support.36

In this study, patients receiving IPF treatment and those
with more severe IPF relied more frequently on healthcare
services. High HCRU in IPF, including recurrent hospitali-
zations, represents a substantial economic burden8,37–40; it
accelerates beginning >1 year before diagnosis and remains
elevated over the following 5 years.41 Per capita, the annual
cost of IPF in the United States has been estimated to be
2.5–3.5 times higher than the national healthcare expendi-
ture, and twice that estimated for COPD.7,42 Moreover,
patients with IPF reported higher impairment rates
(28%–45%) than those reported for COPD (11%–28%) and
sarcoidosis (13%–28%), further contributing to the eco-
nomic burden of IPF.42,43 WPAI data in other diseases esti-
mate a minimal clinically important difference for work
productivity loss in the range of 15%–20%.44,45

Survey studies have some limitations. Patient characteris-
tics were recorded at the time of survey (not at diagnosis)
and therefore may have been affected by a patient’s disease.
Work impairment reports were limited to employed patients
at the time of the survey; therefore, work impairment in
patients who previously stopped working because of their
IPF was not captured. Additionally, FVC was the only clinical
marker of severity examined, although it is likely to be the
most relevant comparison for physician-perceived severity.
Due to a low physician response rate in this study, included
patients may not be representative of the general IPF popula-
tion. Lastly, poor recall of symptom onset can introduce bias.

In conclusion, there is substantial need to optimize the
current management approach for IPF given the rapidly
progressive and irreversible nature of IPF, the considerable
diagnostic delays that persist and the resulting disease bur-
den. Efforts are required to reduce diagnostic uncertainty to
ensure that patients receive earlier intervention, and to
improve treatment satisfaction in terms of impact on symp-
toms, safety and emotional well-being and QoL.
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