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How the Diversity of Interstitial
Lung Diseases Impacts Diagnosis:
A Survey of 600 Patients with ILD
Background

What Was Done

Interstitial Lung Disease (ILD) broadly encompasses
a group of more than 150 disorders characterized
by alveolar inflammation, fibrosis, and other cellular
changes.1 With the cause of ILD being unknown
in about 65% of patients, diagnosis is difficult
for even the most experienced clinicians and
requires thorough, multifactorial examinations.1,2
Depending on the organs involved in a patient’s ILD,
the prognosis of the disease may be significantly
impacted.2 Idiopathic Pulmonary Fibrosis (IPF)
is one of the most well-known ILDs and also the
most lethal.1,2 Patients with ILD typically present
with breathlessness due to impaired gas exchange,
which severely limits routine physical activity.1,2 This
initial presentation is also shared with many other
common pulmonary and cardiac disorders, often
clouding an accurate diagnosis.3 The diagnosis may
be further delayed by patients initially attributing
their symptoms to age or deconditioning, leading
to a lack of patients seeking medical attention.1
The following survey was conducted to gain insight
into the diagnostic experience of patients with ILD
and to identify potential barriers to a timely and
accurate diagnosis.

An online survey (INTENSITY Survey), consisting
of 40 defined-choice and open-ended questions,
was created covering a broad range of topics
from patient demographics to quality of life during
the diagnostic process. After the recruitment and
screening period, a pre-defined target of 600
eligible respondents completed the survey. Eligible
participants had a diagnosis of IPF or a nonIPF ILD. At the start of their online participation,
prospective participants were informed that their
responses would be anonymous. To gain access
to the research questions, prospective participants
were required to complete three online screening
questions. Results from participants that passed
the initial screening questions were tabulated by an
independent research organization.1

What Was Found
Most respondents experienced a gradual onset
of symptoms. The average reported time from the
initial onset of symptoms to the first doctor’s visit
was 3 months, with 72% of respondents indicating
that some or all their respiratory symptoms were
attributed to advancing age. More than half (55%)

Copyright © 2019 Boehringer Ingelheim Pharmaceuticals, Inc. All rights reserved. Printed in the U.S.A. (09/19) PC-US-111327

B

50
55% reported
≥1 misdiagnosis

Patients, %

40

38% reported
≥2 misdiagnoses

30

50

Median: 11 months
(range, 0-252 months)
n=329

40

Patients, %

A

20
10

30
20
10

0

0
0

1

2

3

4

5

≥6

Misdiagnosis, n

0-5

6-11

12-23 24-35 36-47

≥48

Time from initial misdiagnosis
to ﬁnal diagnosis, months

Figure 1: (A) Reported frequency of equal
to or greater than one or two misdiagnoses,
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reported at least one misdiagnosis and more than
one third (38%) reported ≥2 misdiagnoses (Fig. 1A).
Among those who were misdiagnosed, median time
between initial misdiagnosis and final diagnosis was
11 months with some reporting delay of ≥2 years
(Fig. 1B). Prior to receiving their current diagnosis,
75% of respondents consulted at least three
physicians. A majority of respondents indicated that
the diagnostic process had an adverse impact on
their quality of life.1

What It Means
This survey identified several obstacles potentially
inhibiting timely and accurate diagnosis. One
such obstacle is how common and non-specific
symptoms associated with ILD are, causing
patients to dismiss initial symptoms and forego
medical attention. Due to the typical presentation
of symptoms, physicians are more likely to
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diagnose the patient with a common respiratory or
cardiovascular condition, further delaying diagnosis.
The diagnostic complexity of IPF and other ILDs,
which includes multiple tests and procedures, is
also attributed to its delayed accurate diagnosis.
These findings demonstrate the need for improved
diagnostic tools, practical clinical guidelines,
and physician education to increase the speed
and accuracy of diagnosis and assist with early
therapeutic intervention.1 A possible solution that
could improve communication between patients
and clinicians was proposed by the STARLINER
study, which created a digital ecosystem consisting
of devices used for home-based assessments
and a digital collaboration platform.4 Although this
study was conducted in Canada and Europe, its
applications could potentially be translated into
the US, where it could help bridge the disconnect
between patients and providers alike.
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Enhancing Communication and
Diagnosis in Interstitial Lung Disease:
The STARLINER Study
Background
The journey to reaching a diagnosis of ILD can be
riddled with difficulties such as misdiagnosis and
delays in diagnosis. Data from 600 participants
indicates that 55% of patients report at least one
misdiagnosis, and of those who were misdiagnosed,
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these symptoms concerning and might initially
attribute them to their advancing age or inactivity.
As a result, patients often delay visiting a clinician.1
Another major problem with reaching a diagnosis is
a lack of access to specialists and multidisciplinary
teams.2 The STARLINER study aims to address
these difficulties by enabling greater communication
and improving diagnosis of ILDs through an
interconnected digital system used by both patients
and clinicians.3

Study Overview
In the ongoing STARLINER study, a total of 180
patients suspected of having an ILD, including IPF,
will be enrolled from community and tertiary sites
in Canada and Europe. The enrolled patients must
be symptomatic, aged 50 years and over, and have
radiographic evidence of ILD/IPF. The enrolled
patients are to be followed during pre-diagnosis
(up to a 12-month period from study enrollment
to diagnosis) and post-diagnosis (up to a 6-month
period from diagnosis to treatment) stages. If an
ILD diagnosis is not reached in 12 months after
enrollment or a non-ILD diagnosis is found, the
patient will be removed from the study. A digital
ecosystem, used by participants and clinicians,
will include home-based assessment devices as
well as community and tertiary site collaboration
platforms. These devices include tablet computers,
where patients and providers would be able to
view their pulmonary/physical tests in real-time. A
virtual multidisciplinary team (MDT) could also be
formed to discuss patients’ results when needed,
allowing the ability to reach an accurate diagnosis
more efficiently. This digital ecosystem will allow
for tracking of patient health and enhanced

4

News and Views

communication between patients and clinicians.3
The primary endpoint is the time-adjusted semiannual change in forced vital capacity (FVC) in the
peri-diagnostic period. Physical functional capacity
will also be assessed during this time. Both FVC
and physical functional capacity are to be measured
daily through home spirometry and accelerometry.
They will also be measured during site visits through
spirometry and a 6-minute walk test. Additionally,
patient-reported outcomes are to be assessed
before or during site visits.3

What to Expect
With day-to-day data monitoring of disease
progression, the STARLINER study is the first in its
kind to examine ILD/IPF in the pre/post-diagnostic
periods with such detail while maintaining a
high degree of communication between patients
and clinicians. The digital ecosystem will help
clinicians reassess working diagnoses and also
prompt clinicians to invite patients for a visit after
a concerning progression/trend. Additionally, the
system will allow clinicians to share data with others
(such as tertiary centers and specialists) for easy
virtual multidisciplinary team discussions.3 As a
result, these qualities may help reduce misdiagnosis
and the delay in diagnosis of ILDs.
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How Pulmonary Rehabilitation
Affects Outcomes for Patients with
Interstitial Lung Disease
Background
Patients with interstitial lung disease (ILD)
experience a variety of symptoms, including
progressive dyspnea, that limit physical activity
and lead to a decline in quality of life.1,2 Nonpharmacologic interventions are an essential part
of managing symptoms across the heterogeneous
landscape of ILDs.3 Pulmonary rehabilitation
has been used to successfully manage similar
symptoms in patients with chronic obstructive
pulmonary disease (COPD).4 Official guidelines
surrounding pulmonary rehabilitation for COPD
have been published jointly by the American
Thoracic Society and European Respiratory
Society.5 However, randomized, controlled clinical
data supporting its effects in ILDs are still generally
limited.6 Two recent studies set out to add data
to the body of evidence that supports the already
consistent inclusion of pulmonary rehabilitation into
recommended care for patients with ILD.7,8

What Was Done
Sciriha et al. recruited 120 participants with various
forms of medically stable ILD and randomized
them into two groups: an active cohort that
participated in a 12-week program of high-intensity
pulmonary rehabilitation and an inactive cohort
that received no intervention. Patients in the active
group participated in directed 2-hour classes
twice a week for the duration of the study, as well
as having additional self-directed exercises for at
least 20 minutes daily and being instructed to use a
Respironics IMT Threshold trainer® for 30 minutes

5 days a week. The inactive group received only
standard medical care. The study evaluated both
groups for functional and quality-of-life measures,
[spirometry, plethysmography, diffusion capacity
of carbon monoxide (DLCO), 6-minute walk test
(6MWT), St. George’s Respiratory Questionnaire
(SGRQ), Hospital Anxiety and Depression Scale
(HADS), blood tests] at baseline and at 4-week
intervals over 12 weeks.7 Perez-Bogerd et al. studied
the effects of longer-term pulmonary rehabilitation in
a single-center study of 60 patients with medically
stable, chronic ILD and exertional dyspnea. Patients
were assigned to either a rehabilitation or a control
group. Patients in the rehabilitation group were
asked to attend 60 outpatient rehabilitation
sessions, starting with three times a week for
the first 3 months and twice a week for the next
3 months (6 months total intervention). The control
group received maximal medical care and identical
follow-up as the active intervention group. The
primary outcome of the study was functional
exercise capacity, as measured by the difference
in 6MWT distance between treatment and control
groups at 6 months. Secondary outcomes included
functional and quality-of-life measures [forced vital
capacity (FVC), slow vital capacity (SVC), DLCO,
arterial partial pressure of oxygen (PaO2), maximal
work rate (Wmax), 6MWT, quadriceps (QF) and hand
grip (HF) muscle force, SGRQ, chronic respiratory
disease questionnaires (CRQ), dyspnea score].
All outcomes were measured at enrollment, and at
3, 6, and 12 months after the start of the study.8
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What Was Found
In the study by Sciriha et al., participants in the
active group experienced significant improvements
in 6MWD, with an average of 52 meter gain at
3 months (P<0.001) compared with baseline,
while the control group improved their 6MWD by
15 meters (non-significant). The active group also
showed decreased dyspnea scores, with statistically
significant improvements both at rest and on
exertion, while the inactive group had no significant
changes in either category. The active group also
saw positive changes in SGRQ scores in both
total and impact domains, although the
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activity and symptoms domains did not register
statistically significant changes. All significant
changes had larger magnitude in patients with more
severe disease [modified Medical Research Council
(mMRC) dyspnea scale scores of 3 or 4]. Further,
more patients reported mMRC scores of 1 or 2 at
the end of the 12 weeks compared with baseline,
indicating that pulmonary rehabilitation was able
to reduce the severity of dyspnea in some patients
with more severe disease. However, there were no
significant changes in FEV1, FVC, or DLCO in either
the active or inactive group.7
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Figure 3: Change in 6MWD
compared to baseline over
12 weeks in rehabilitation group (A)
and control group (B).

Perez-Bogerd et al. reported that the intervention
group increased their 6MWD by 72 m at 6 months
compared with the usual care group, and 37%
had a clinically significant improvement at year 1,
where only 17% of the control group improved.
Further, the group that participated in pulmonary
rehabilitation experienced significant increases
in maximal exercise capacity, health status, and
quadriceps force at 6 months compared with the
control group, and these benefits were generally
maintained at 1 year. Even at 3 months, there were
significant improvements in exercise tolerance,
muscle force, overall health status, SGRQ activity
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domain, CRQ dyspnea, emotion, and mastery.
However, pulmonary rehabilitation did not create
significant changes in lung function or arterial blood
gas measurements, although FVC was slightly
better than in the controls. A large limitation of this
study was that there was a 33% dropout rate over
the 6-month study in both groups, with only around
half of patients in the intervention group completing
the 1-year evaluation. In addition, only 20%
of the eligible candidates were randomized
into the study due to many patients being excluded
after the initial enrollment (e.g. not meeting the
inclusion criteria, declining to participate).8
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Figure 4: Change in 6MWD
compared to baseline over 3, 6,
and 12 months in rehabilitation
group (A) and control group (B).
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Conclusion

References

The data from the studies by Sciriha et al. and
Perez-Bogerd et al. complement each other,
showing that both short- and long-term pulmonary
rehabilitation programs can potentially improve
physical function as well as quality of life measures.
The two studies showed significant improvements
in many of the same measures, although neither
found significant improvements in lung function
tests. Taken together, these data provide further
randomized, controlled data to support the
recommendation that patients with ILD participate in
pulmonary rehabilitation programs.
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