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ABSTRACT

Introduction: Idiopathic pulmonary fibrosis
(IPF) is the classic progressive fibrosing intersti-
tial lung disease (ILD), but some patients with
ILDs other than IPF also develop a progressive
fibrosing phenotype (PF-ILD). Information on
use and cost of healthcare resources in patients
with PF-ILD is limited.

Methods: We used USA-based medical insur-
ance claims (2014–2016) to assess use and cost
of healthcare resources in PF-ILD. Patients with
at least two ILD claims and at least one pul-
monologist visit were considered to have ILD.
Pulmonologist visit frequency was used as a
proxy to identify PF-ILD (at least four visits in
2016, or at least three more visits in 2016 vs.
2014).
Results: Of 2517 patients with non-IPF ILD,
15% (n = 373) had PF-ILD. Mean annual medi-
cal costs associated with ILD claims were
$35,364 in patients with non-IPF PF-ILD versus
$20,211 in the non-IPF ILD population. In
2016, patients with non-IPF PF-ILD made more
hospital ILD claims than patients with non-IPF
ILD (10.5 vs. 4.7).
Conclusions: These findings suggest higher
disease severity and overall healthcare use for
patients with a non-IPF ILD manifesting a pro-
gressive fibrosing phenotype (non-IPF PF-ILD).

PLAIN LANGUAGE SUMMARY

Interstitial lung disease (ILD) is a group of sim-
ilar lung conditions with lung fibrosis, scarring,
or inflammation of the lung tissue. Some
patients with ILD also have worsening lung
fibrosis, referred to as ‘‘progressive fibrosis’’ (PF-
ILD). The most common type of PF-ILD is
idiopathic pulmonary fibrosis (IPF), which has
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no known cause. Although much is known
about IPF, there is limited information available
on how often patients with ILDs other than IPF
(non-IPF ILD) use healthcare, or the costs asso-
ciated with the disease. This study used US
medical insurance claims to gain further
insights. The study examined data from over
2500 patients with non-IPF ILD, of which 15%
had PF-ILD. Patients defined as having PF-ILD
had higher yearly medical costs and used
healthcare services more often than other
patients with ILD. This study highlights the
economic burden of non-IPF ILD with progres-
sive fibrosis (non-IPF PF-ILD).

Keywords: Costs; Fibrosis; Hospitalization;
Healthcare; Interstitial lung disease; Lung;
Progressive fibrosis; PF-ILD

Key Summary Points

Why carry out this study?

There is a group of patients with non-IPF
ILD that develop a progressive fibrosing
phenotype (PF-ILD).

PF-ILD is associated with worsening
respiratory symptoms, lung function, and
early mortality.

What was learned from the study?

Claims analysis shows that patients with
PF-ILD have higher healthcare utilization
and related costs.

Medical costs for patients with PF-ILD also
appear to increase over time.

Higher costs and healthcare utilization in
PF-ILD are suggestive of more severe
disease with a greater need for medical
care.

INTRODUCTION

Interstitial lung disease (ILD) encompasses a
group of more than 200 distinct lung disorders
sharing a similar clinical, physiologic, radio-
logic, and pathologic presentation despite their
diverse underlying etiologies [1, 2]. Clinical data
indicate that a subset of ILDs exhibit a pro-
gressively fibrosing phenotype termed ‘‘pro-
gressive fibrosing interstitial lung disease’’ (PF-
ILD) [3, 4]. Idiopathic pulmonary fibrosis (IPF) is
the archetypal PF-ILD with an incidence of 3–9
cases per 100,000 in Europe and the USA
(2000–2012). Incidence of IPF is likely to
increase worldwide as disease awareness and
diagnostics improve [5, 6]. Prior to the avail-
ability of antifibrotic therapy for the treatment
of IPF, mean survival after an IPF diagnosis was
estimated to be 3–5 years [6, 7]. Some patients
with chronic fibrosing ILDs other than IPF also
develop a progressive phenotype (non-IPF PF-
ILD; hereafter, ‘‘PF-ILD’’), typified by worsening
respiratory symptoms, lung function, and early
mortality [4, 8–11]. Currently, immunosup-
pressants are used to treat patients with non-IPF
ILD; however, there remains a high unmet need
for effective and tolerable treatments for
patients with fibrosing ILDs that exhibit disease
progression despite treatment [4, 12].

Limited data exist on incidence, prevalence,
disease course, and mortality rate across differ-
ent forms of ILD. Furthermore, clinical evidence
guiding optimal management, healthcare uti-
lization, and their associated costs is sparse. This
study aimed to facilitate understanding about
healthcare resources utilization and costs asso-
ciated with PF-ILD in the USA.

METHODS

US-based medical insurance claims and Elec-
tronic Health Record data from patients who
had at least one medical claim (for any condi-
tion) in each of 2014, 2015, and 2016 were
analyzed. Patients were considered to have ILD
if they had at least two claims with an ILD
diagnosis (based on ILD International Classifi-
cation of Diseases [ICD]-9/10 codes [Tables S1A
and 1B in the supplementary material]) and at
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least one pulmonologist visit between 2014 and
2016. To stabilize the dataset (as patients could
enter or leave at any time), patients were
required to have at least one ILD claim per year
and at least two medical claims in both halves
of each year. Patients with an IPF diagnosis were
excluded from the analysis. Only data from
patients with an ILD other than IPF (non-IPF
ILD) were analyzed in this study.

Since clinically meaningful data are not col-
lected in the ICD codes (e.g., imaging, pul-
monary function testing), pulmonologist visit
frequency was considered an appropriate proxy
to identify patients with PF-ILD. This was based
on the following evidence: (i) physician inter-
views, indicating that patients are more likely to
visit their pulmonologist with increasing fre-
quency if their ILD is progressing, and (ii) real-
world data analysis that showed a correlation
between increased frequency of pulmonologist
visits and increases in other utilization metrics
indicative of severe/worsening disease (inpa-
tient, outpatient, and emergency room [ER]
visit frequency). Patients with PF-ILD were
defined as the subset of patients with non-IPF
ILD with at least four pulmonologist visits in
2016 (indicative of severe disease) or at least
three more pulmonologist visits in 2016 than in
2014 (indicative of worsening disease).

Analysis of healthcare resource utilization
and costs was limited to patients identified as
having non-IPF ILD and the subpopulation of
patients with PF-ILD. Medical costs consisted of
costs associated with claims (either ILD-specific
claims, or all medical claims) from physician
offices, ERs, hospitals, and other healthcare
places of service. The analyses reported here
were based on US-based medical insurance
claims and Electronic Health Record data, and
do not contain data from any studies with
human participants or animals performed by
any of the authors. Permissions to access the
database were obtained from the data provider
(Decision Resources Group).

RESULTS

Overall, 113,752 patients were identified as
having ILD. In this group, 2517 patients (2.2%)

had at least one ILD claim per year, at least two
medical claims in both halves of each year, and
a non-IPF ILD diagnosis. Categorizing patients
by pulmonologist visit frequency identified 373
patients (15%) within this group as having non-
IPF PF-ILD.

Over the 3-year period, mean annual medical
costs per patient were higher for PF-ILD than
ILD: $77,666 versus $68,085 for any medical
claims, and $35,364 versus $20,211 for ILD-
specific claims. Mean annual medical costs
associated with any claims increased between
2014 and 2016 in both PF-ILD and ILD groups,
but to a much greater degree in the PF-ILD
group (? $23,776 vs. ? $5190 for PF-ILD and
ILD, respectively). For ILD-specific claims, the
change in mean annual medical costs between
2014 and 2016 was much smaller (? $1501 vs.
- $956 for PF-ILD and ILD, respectively). Nota-
bly, the mean annual medical costs of ILD-
specific claims per patient with PF-ILD in 2016
was 87% higher relative to the ILD group
($37,555 vs. $20,030 per patient). Median costs
followed the same trend (Table S2 in the sup-
plementary material).

Patients with PF-ILD had higher utilization
across all healthcare settings (physician’s office,
ER, hospital, and other healthcare centers)
compared with the ILD population (Fig. 1). In
all 3 years, the highest number of billable claims
(both ILD-related claims and ‘‘any claims’’) were
made in the physician’s office and hospital set-
tings. In the physician’s office, patients with PF-
ILD made 3.0 more ILD-specific claims, and 1.9
more ‘‘any claims’’, compared with the ILD
group (difference in mean average for 3-year
period). In the hospital setting, patients with
PF-ILD made 5.0 more ILD-specific claims, and
3.5 more ‘‘any claims’’, compared with the ILD
group. In 2016, hospitalization costs per patient
for ILD-specific claims were $33,686 in the PF-
ILD group versus $17,355 in the ILD group. For
all medical claims, hospitalization costs were
$77,320 in the PF-ILD group versus $58,245 in
the ILD group in the same year (data not
shown). Considering all healthcare settings
between 2014 and 2016, the majority of medi-
cal costs for patients with PF-ILD were associ-
ated with hospital claims (83.6%; data not
shown).
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Fig. 1 Billable claims per patient related to healthcare utilization in 2014–2016. ILD interstitial lung disease, IPF
idiopathic pulmonary fibrosis, PF-ILD progressive fibrosing ILD
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DISCUSSION

Of the patients identified as having non-IPF
ILD, 15% were categorized as having a progres-
sive fibrosing phenotype (PF-ILD) using the
proxy of pulmonologist visit frequency. We
found that patients with PF-ILD in the USA have
higher healthcare utilization and related costs
compared with patients who have ILD without
a progressive phenotype, suggesting greater
disease severity and additional medical care
needs for patients with PF-ILD. Medical costs for
patients with PF-ILD increased over time, most
notably in the ‘‘any claims/treatments’’ category
(unfortunately, further details regarding the
nature of such claims/treatments were not cap-
tured). While this study utilized data from US
health records, it is anticipated that patients
with PF-ILD in other countries will also have
higher healthcare utilization and related costs,
compared with patients who have ILD without
a progressive phenotype.

In this study, we attempt to define an entity
(the progressive phenotype in ILD) that has
been poorly defined in the past via healthcare
databases, as well as the costs associated with
this phenotype in the USA. However, several
limitations are acknowledged. One limitation is
the use of pulmonologist visit frequency as a
proxy to identify patients with a progressive
phenotype. Pulmonary function tests, 6-min
walking tests, serial high-resolution computed
tomography, and assessment of respiratory
symptoms would be more accurate and clini-
cally meaningful methods of identifying
patients with progressive disease indicative of
PF-ILD; however, these data are not collected in
ICD codes. In the absence of these data, we felt
that pulmonologist visits would be an accept-
able surrogate for identifying patients with PF-
ILD. Patients who had more pulmonologist
visits in 2016 than in 2014 also had an
increased frequency of other utilization metrics,
indicating severe/worsening disease. While we
acknowledge that this approach does not dis-
tinguish between patients with severe or wors-
ening disease, we assume some overlap. By
default, selecting patients with a higher fre-
quency of pulmonologist visits likely results in a

higher cost per patient group. However, in this
study it was not the frequency of pulmonologist
visits that drove the higher cost in PF-ILD, but
rather the cost of making hospital claims.

Although we used the frequency of pulmo-
nologist visits as a proxy measure of progres-
sion, it is not possible to say how many visits
were scheduled by the pulmonologist as part of
standard follow-up or monitoring protocols,
and how many resulted from actual or per-
ceived clinical need (as determined by the
patients themselves). Frequency of visits may
also have been affected by differences in insur-
ance plans and changes in employment status
during the study.

Lastly, the 3-year timeframe for data inclu-
ded in these analyses is short (in the absence of
historical data, this time period was chosen on
the basis of data availability and feasibility). It is
acknowledged that a longer study timeframe is
necessary for a more meaningful investigation
of healthcare resource utilization and costs
associated with the disease course of non-IPF
ILDs with a progressive fibrosing phenotype. In
future, it may prove more informative to con-
duct longitudinal studies evaluating healthcare
resource utilization and medical costs in the
year of an ILD diagnosis compared with subse-
quent time points in later disease. Also, a more
detailed analysis of medical costs relating to
medications, diagnostic procedures, and sup-
plemental oxygen may provide a more com-
prehensive and meaningful assessment of
healthcare resource utilization than claim-as-
sociated costs alone.

CONCLUSION

Patients with PF-ILD have higher healthcare
utilization and related costs when compared
with the overall non-IPF ILD population;
moreover, these costs appear to increase over
time. The data highlight the need for an
improvement in the understanding and clinical
management of PF-ILDs other than IPF, and we
hope that our findings will lead to further, lar-
ger-scale investigation of the progressive phe-
notype in ILD and its associated health costs.
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