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Abstract
Background: Real-world data on the use, healthcare resource utilization (HCRU), and 
associated costs of antifibrotic therapies in patients with idiopathic pulmonary fibrosis (IPF) 
are limited.
Objectives: To assess the prevalence of antifibrotic treatment, characteristics of patients 
receiving treatment, discontinuation rates, and HCRU and costs associated with treatment.
Design: This retrospective study analyzed de-identified longitudinal and cross-sectional 
data, respectively, from two US claims databases: Optum’s de-identified Clinformatics® Data 
Mart Database (CDM; commercial claims, Medicare Advantage) and the Veterans Health 
Administration (VHA) database. The study periods were October 1, 2013–March 31, 2019 and 
October 1, 2014–September 30, 2019, respectively. Eligible individuals were adults with ⩾1 
diagnosis claim for IPF.
Methods: Antifibrotic prevalence, patient demographics, treatment discontinuation rates, and 
HCRU and costs were determined separately for each cohort and described using summary 
statistics. Bivariate comparisons were analyzed using Chi-square and Student’s t-tests for 
categorical and continuous variables, respectively.
Results: Overall, 4223 and 4459 eligible patients were identified in the CDM and VHA 
databases, respectively. Prevalence of antifibrotic uptake was 9.2% and 29.1% and the rate 
of index treatment discontinuation was 47% and 66% during follow-up in the CDM and VHA 
cohorts, respectively. Antifibrotic-treated patients were significantly younger (p < 0.0001) with 
lower mean Charlson Comorbidity Index scores at baseline versus untreated patients in both 
cohorts. In the CDM cohort, the number of outpatient and pharmacy visits was significantly 
higher in treated versus untreated patients during follow-up (both p < 0.0001). A similar trend 
was observed for the VHA cohort. Total follow-up costs in both cohorts were significantly 
higher in treated versus untreated patients due to higher pharmacy costs (CDM; p < 0.0001) or 
higher outpatient and pharmacy costs (VHA; p < 0.0001).
Conclusion: The low prevalence of antifibrotic usage in both cohorts, together with the high 
rate of antifibrotic discontinuation, and increased HCRU and costs in treated versus untreated 
patients, support the need for novel treatment options for IPF.
Trial registration: Not applicable.
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Introduction
Idiopathic pulmonary fibrosis (IPF) is a progres-
sive disease associated with worsening dyspnea, 
loss of lung function, and a poor clinical progno-
sis.1 Without antifibrotic treatment, patients have 
a mean survival time of 4 years.2

In October 2014, the United States Food and 
Drug Administration (FDA) approved two antifi-
brotic therapies—nintedanib and pirfenidone—
for the treatment of IPF, after they were shown to 
slow disease progression as measured by a decline 
in forced vital capacity in clinical trials.3,4 While 
these trials were not powered to assess overall sur-
vival,5,6 real-world studies utilizing claims data-
bases and registry data have shown that antifibrotic 
treatment is associated with improved clinical 
outcomes.7–9 As these antifibrotics were the first 
therapies to be approved for IPF, their availability 
fundamentally changed the therapeutic landscape 
for patients with this disease.

Nonetheless, studies have suggested that the 
uptake of antifibrotics in real-world clinical prac-
tice has been low and discontinuation rates high,10 
potentially due to the high side effect burden11 
and/or high out-of-pocket costs to patients.10 To 
date, few real-world studies have examined the 
prevalence of antifibrotic treatment use and the 
associated healthcare resource utilization 
(HCRU) and costs.10,12–15 The present study 
evaluated the use of antifibrotic treatment in two 
distinct US populations: patients with private 
health insurance coverage and veterans receiving 
healthcare services through the Veterans Health 
Administration (VHA). The specific study objec-
tives were to assess the prevalence of antifibrotic 
treatment among patients with IPF and to 
describe the patient characteristics, discontinua-
tion rates, and HCRU and costs among those 
receiving antifibrotic treatment.

Methods

Study design
This was a retrospective cohort study using de-
identified claims data from two separate data-
bases representing distinct populations of patients 
with IPF: Optum’s de-identified Clinformatics® 
Data Mart Database (CDM) and the VHA data-
base. CDM is derived from a database of admin-
istrative health claims for members of large 
commercial and Medicare Advantage health 

plans and includes healthcare-related data from 
more than 150 million individuals.16 The VHA is 
the largest integrated health system in the US, 
serving more than 9 million veterans per year at 
1312 healthcare facilities.17 Data from the CDM 
and VHA databases were analyzed separately; no 
data were pooled.

In the CDM analysis, the overall study period was 
from October 1, 2013 to March 31, 2019 (Figure 
1). The identification period for eligible patients 
was October 1, 2014 to March 31, 2018 and the 
index date—defined as the date of the first IPF 
diagnosis—was within this period. For the VHA 
analysis, the overall study period was from 
October 1, 2014 to September 30, 2019. The 
identification period for eligible patients was from 
October 1, 2015 to September 30, 2018. The 
index date was the date of the first prescription 
for antifibrotic treatment, and for untreated 
patients, the index date was randomly selected 
within the same identification window to reflect 
the randomness of index date assignment in the 
treated cohort and to minimize selection bias.

Eligible patients were adults with at least one 
diagnosis claim for IPF (International 
Classification of Diseases, Ninth Revision, 
Clinical Modification [ICD-9-CM]: 516.31; 
International Classification of Diseases, Tenth 
Revision, Clinical Modification [ICD-10-CM]: 
J84.112) during the identification period, and 
continuous medical and pharmacy coverage for 
12 months before (defined as the baseline period) 
and after the index date, unless the patient died 
within 12 months post index. Exclusion criteria 
included any IPF diagnosis or prescription for 
antifibrotic treatment (i.e., nintedanib or pirfeni-
done) within 12 months before the initial IPF 
diagnosis date, as well as diagnosis of any other 
form of interstitial lung disease on or after the last 
IPF diagnosis date. Within each database, eligible 
patients were divided into two cohorts; the treated 
cohort included patients who had at least one 
pharmacy claim for nintedanib or pirfenidone on 
or after the index date assigned, while the 
untreated cohort included those who had no 
pharmacy claims for nintedanib or pirfenidone 
during the study period (Figure 1).

Study outcomes
For CDM, the antifibrotic treatment prevalence 
was calculated as the percentage of patients who 
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initiated antifibrotic therapy within 12 months 
after their initial IPF diagnosis, which was further 
stratified by the year of initial IPF diagnosis. For 
the VHA dataset, the antifibrotic treatment prev-
alence was estimated as the proportion of patients 
with the use of nintedanib or pirfenidone in each 
year among all patients with IPF diagnoses; the 
antifibrotic treatment was reported as a trend. 
Patient demographics (age, sex, race, or geo-
graphic region) and clinical characteristics, 
including the Charlson Comorbidity Index (CCI) 
score, individual comorbidities, smoking status, 
and diagnostic testing, were examined in both 
databases on the index date or during the baseline 
period. The use of other therapies that are rele-
vant to the treatment of IPF was examined both 
before and after the index date.

Rates of the following treatment patterns were 
evaluated among the treated cohort for both data-
bases: discontinuation, defined as the absence of 
any additional index drug claim within 45 days 
after the run-out date of the index drug (the last 
day of the days’ supply), or evidence of a 

non-index antifibrotic treatment before or within 
45 days of the run-out date of the index drug; true 
discontinuation, defined as discontinuation of the 
index treatment and no claim associated with 
other non-index or index treatment later in the 
entire follow-up period; re-initiation, defined as 
restarting the index or a non-index antifibrotic 
treatment 45 days after the run-out date of the 
index drug; and switching, defined as having evi-
dence of a non-index antifibrotic treatment before 
the run-out date of the index drug or within 
45 days after discontinuation of the index treat-
ment. The proportion of days covered (PDC) was 
defined as the number of days in the study period 
covered by a medication prescription divided by 
the total number of days in the study period.

All-cause HCRU and costs were calculated in 
both databases for the baseline and follow-up 
periods on a per-patient, per-month (PPPM) 
basis to account for variable follow-up. Costs 
were inflated to 2019 US dollars using the annual 
Consumer Price Index medical expenditure 
category.18

Figure 1.  Study design.
Stars indicate the approximate dates of FDA approval of antifibrotic treatments. Index dates were defined as follows: CDM, 
date of first IPF diagnosis; VHA database, date of first prescription for antifibrotic treatment (treated patients) or randomly 
selected within the same identification window (for untreated patients).
CDM, Optum’s de-identified Clinformatics® Data Mart Database; FDA, US Food and Drug Administration; IPF, idiopathic 
pulmonary fibrosis; VHA, Veterans Health Administration.
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Statistical analysis
Descriptive summary statistics were calculated 
for each cohort. Bivariate comparisons were per-
formed using Chi-square tests for dichotomous 
and polychotomous variables and Student’s 
t-tests for continuous variables.

Reporting guidelines
The reporting of this study conforms to the 
Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) statement19 
(Supplemental Material).

Results

Patient selection and prevalence of antifibrotic 
therapy
Overall, 4223 patients in CDM and 4459 patients 
in the VHA database were identified as meeting 
all study criteria (Supplemental Figure 1). Rates 
of antifibrotic treatment usage were 10% (n = 405) 
for the CDM cohort and 19% (n = 850) for the 
VHA cohort. In the CDM cohort, the prevalence 
of antifibrotic therapy was 9.2% in 2018 (Figure 
2(a)). In the VHA cohort, antifibrotic treatment 
prevalence was 29.1% in 2019 (Figure 2(b)). 
While antifibrotic treatment rates increased over 
the study period, they remained low in both 
cohorts (Figure 2).

Baseline patient characteristics
As shown in Table 1, most patients were over 
65 years old (CDM, 87%; VHA, 90%) and male 
(CDM, 51%; VHA, 98%). The mean age of 
patients treated with antifibrotic therapy versus 
those who were untreated was 73  versus 75 years 
(p < 0.0001) for the CDM cohort and 73 versus 
80 years (p < 0.0001) for the VHA cohort. Mean 
CCI scores for treated versus untreated patients 
were 1.8 versus 2.5 (p < 0.0001) in the CDM 
cohort and 2.1 versus 2.3 (p = 0.0167) in the VHA 
cohort. In the CDM cohort, a significantly higher 
proportion of treated versus untreated patients 
had comorbid gastroesophageal reflux disease 
(GERD; 40% vs 31%; p < 0.0001) and obstruc-
tive sleep apnea (14% vs 10%; p = 0.0157). In the 
VHA cohort, there was a significantly higher pro-
portion of treated versus untreated patients with 
comorbidities of GERD (37% vs 26%; 
p < 0.0001), obstructive sleep apnea (26% vs 
16%; p < 0.0001), obesity (18% vs 12%; 

p < 0.0001), and diabetes (39% vs 34%; 
p = 0.0068).

In the CDM cohort, a significantly higher propor-
tion of treated versus untreated patients were tak-
ing proton pump inhibitors (41% vs 32%; 
p = 0.0002) and corticosteroids (58% vs 53%; 
p = 0.0479) during baseline. Similarly, for the 
VHA cohort, a significantly higher proportion of 
treated patients were taking proton pump inhibi-
tors (57% vs 40%; p < 0.0001) and corticoster-
oids (49% vs 42%; p = 0.0002) during baseline 
compared with untreated patients.

Baseline HCRU and costs
In the CDM cohort, the number of inpatient vis-
its PPPM during baseline was similar in treated 
and untreated patients; however, treated patients 
had a significantly shorter length of inpatient stay 
PPPM during baseline (0.16 vs 0.52 day; 
p < 0.0001) compared with untreated patients 
(Figure 3(a)). In addition, the number of outpa-
tient visits was significantly lower in treated ver-
sus untreated patients during baseline (2.12 vs 
2.52; p < 0.0001). In the VHA cohort, treated 
patients had a significantly lower number of inpa-
tient visits during baseline (0.12 vs 0.15; 
p < 0.0001) and significantly shorter inpatient 
stays (0.84 vs 1.51 days; p = 0.0008) than did 
untreated patients (Figure 3(b)). The number of 
outpatient visits during baseline (4.06 vs 3.69; 
p < 0.0001) was significantly higher in treated 
versus untreated patients.

Total baseline costs in the CDM cohort were sig-
nificantly lower in treated versus untreated 
patients ($2571 vs $3679; p < 0.0001), which was 
driven by significantly lower inpatient and outpa-
tient costs (both p < 0.0001; Figure 3(c)). Total 
baseline costs in the VHA cohort were signifi-
cantly higher in treated versus untreated patients 
($2683 vs $2119; p = 0.0003). Outpatient and 
pharmacy costs were both significantly higher in 
treated patients (p < 0.0001), but inpatient costs 
were significantly lower in treated versus untreated 
patients ($484 vs $645; p = 0.0249) (Figure 3(d)).

Antifibrotic treatment patterns
During the follow-up period, 47% of treated 
patients in the CDM cohort discontinued their 
index antifibrotic medication; 32% were true dis-
continuers, 11% had evidence of a treatment 
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restart, and 4% had a treatment switch (Table 2). 
The CDM cohort had a mean PDC of 56%, and 
29% of patients had ⩾80% PDC. In the VHA 
cohort, index treatment discontinuation occurred 
in 66% of patients; 23% had true discontinua-
tion, 39% had a treatment restart, and 5% had a 
treatment switch. For the VHA cohort, the mean 
PDC was 56%, and 32% had ⩾80% PDC.

Follow-up HCRU and costs
For the CDM cohort, the number of inpatient 
visits to PPPM during the follow-up period was 

similar in treated and untreated patients. 
However, when considering the average length of 
inpatient stays PPPM across all patients in the 
cohort (including those without hospitalizations), 
treated patients had significantly shorter stays 
compared with untreated patients (0.34 vs 0.62 
days, respectively; p < 0.0001) (Figure 4(a)). The 
number of outpatient visits and pharmacy visits 
was significantly higher in treated versus untreated 
patients during follow-up (outpatient: 3.05 vs 
2.47; p < 0.0001; pharmacy: 2.60 vs 1.59; 
p < 0.0001). A similar trend was observed for the 
VHA cohort (Figure 4(b)).

Figure 2.  Prevalence of antifibrotic therapy use in patients with IPF. (a) CDM and (b) VHA.
CDM, Optum’s de-identified Clinformatics® Data Mart Database; IPF, idiopathic pulmonary fibrosis; VHA, Veterans Health 
Administration.
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Table 1.  Baseline patient demographic and clinical characteristics.

Characteristics CDM VHA

  Overall
(n = 4223)

Treated
(n = 405)

Untreated
(n = 3818)

p Value Overall 
(n = 4459)

Treated 
(n = 850)

Untreated 
(n = 3609)

p Value

Age, mean (SD), 
years

75.1 (10.2) 72.9 (7.6) 75.4 (10.4) <0.0001 78.4 (15.7) 73.4 (9.6) 79.5 (17.1) <0.001

Age group, n (%)

  18–34 years 18 (0.4) 0 18 (0.5) 0.0789 <12b 0 <12b 0.3315

  35–54 years 169 (4.0) 8 (2.0) 161 (4.2) 69 (1.6) <12b 63 (1.8) 0.0271

  55–64 years 375 (8.9) 37 (9.1) 338 (8.9) 385 (8.6) 74 (8.7) 311 (8.6) 0.9341

  ⩾65 years 3661 (86.7) 360 (88.9) 3301 (86.5) 4001 (89.7) 770 (90.6) 3231 (89.5) 0.3588

Sex, n (%)

  Male 2168 (51.3) 266 (65.7) 1902 (49.8) <0.0001 4364 (97.9) 842 (99.1) 3522 (97.6) 0.0076

  Female 2055 (48.7) 139 (34.3) 1916 (50.2) 95 (2.1) 8 (0.9) 87 (2.4)  

Race, n (%)

  White 2943 (69.7) 283 (69.9) 2660 (69.7) 0.8428 3736 (83.8) 737 (86.7) 2999 (83.1) 0.0102

  Black 339 (8.0) 35 (8.6) 304 (8.0) 317 (7.1) 53 (6.2) 264 (7.3) 0.2704

  Other 941 (22.3) 87 (21.5) 854 (22.4) 110 (2.5) 15 (1.8) 95 (2.6) 0.1424

  Unknown 0 0 0 296 (6.6) 45 (5.3) 251 (7.0) 0.0802

CCI score, mean 
(SD)

2.5 (2.2) 1.8 (1.6) 2.5 (2.2) <0.0001 2.2 (2.2) 2.1 (1.9) 2.3 (2.3) 0.0167

Comorbidities, n (%)

  COPD 1403 (33.2) 118 (29.1) 1285 (33.7) 0.0663 1585 (35.6) 311 (36.6) 1274 (35.3) 0.4805

 � Bacterial 
pneumonia

273 (6.5) 20 (4.9) 253 (6.6) 0.1889 158 (3.5) 27 (3.2) 131 (3.6) 0.5201

  Lung cancer 135 (3.2) <5a 131 (3.4) 0.0079 118 (2.7) <12b 110 (3.1) <0.0006

 � Cardiovascular 
conditions

2114 (50.1) 177 (43.7) 1937 (50.7) 0.0071 1891 (42.4) 371 (43.7) 1520 (42.1) 0.4167

  GERD 1343 (31.8) 163 (40.3) 1180 (30.9) 0.0001 1247 (28.0) 316 (37.2) 931 (25.8) <0.0001

 � Obstructive sleep 
apnea

428 (10.1) 55 (13.6) 373 (9.8) 0.0157 807 (18.1) 218 (25.7) 589 (16.3) <0.0001

  Obesity 602 (14.3) 66 (16.3) 536 (14.0) 0.2166 586 (13.1) 155 (18.2) 431 (11.9) <0.0001

  Depression 619 (14.7) 41 (10.1) 578 (15.1) 0.0067 62 (1.4) 17 (2.0) 45 (1.3) 0.0916

  Diabetes 1504 (35.6) 150 (37.0) 1354 (35.5) 0.5295 1569 (35.2) 333 (39.2) 1236 (34.3) 0.0068

  Anxiety 682 (16.2) 58 (14.3) 624 (16.3) 0.2929 412 (9.2) 90 (10.6) 322 (8.9) 0.1313

 � Pulmonary 
hypertension

545 (12.9) 50 (12.4) 495 (13.0) 0.7238 323 (7.2) 73 (8.6) 250 (6.9) 0.0928

(Continued)
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Total follow-up costs for the CDM cohort were 
significantly higher in treated versus untreated 
patients ($8860 vs $4030; p < 0.0001), which was 

driven by significantly higher pharmacy costs 
($5570 vs $320; p < 0.0001) (Figure 4(c)). 
Outpatient costs during follow-up were 

Figure 3.  All-cause HCRU and costs during the baseline period.a (a) HCRU, CDM. (b) HCRU, VHA. (c) Costs, CDM. (d) Costs, VHA.
aDefined as the 12 months prior to the index date.
CDM, Optum’s de-identified Clinformatics® Data Mart Database; HCRU, healthcare resource utilization; PPPM, per patient per month; USD,  
US dollars; VHA, Veterans Health Administration.

Characteristics CDM VHA

  Overall
(n = 4223)

Treated
(n = 405)

Untreated
(n = 3818)

p Value Overall 
(n = 4459)

Treated 
(n = 850)

Untreated 
(n = 3609)

p Value

Diagnostic tests

  HRCT 1910 (45.2) 298 (73.6) 1612 (42.2) <0.0001 1956 (43.9) 599 (70.5) 1357 (37.6) <0.0001

  Lung biopsy 89 (2.1) 16 (4.0) 73 (1.9) 0.0066 <12b <12b <12b 0.0044

Smoking, yes, n (%) 1323 (31.3) 127 (31.4) 1196 (31.3) 0.9892 727 (16.3) 185 (21.8) 542 (15.0) <0.0001

aCDM and bVHA patient privacy specifications prohibit the disclosure of exact patient numbers when n < 5 and n < 12, respectively.
Bold values indicate significance. Differences were considered significant at p ≤ 0.05.
CCI, Charlson Comorbidity Index; CDM, Optum’s de-identified Clinformatics® Data Mart Database; COPD, chronic obstructive pulmonary 
disease; GERD, gastroesophageal reflux disease; HRCT, high-resolution computed tomography; SD, standard deviation; VHA, Veterans Health 
Administration.

Table 1.  (Continued)
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significantly lower in treated versus untreated 
patients ($1812 vs $2078; p < 0.0001). For the 
VHA cohort, total follow-up costs were signifi-
cantly higher in treated versus untreated patients 
($12,256 vs $3733) due to significantly higher 
outpatient and pharmacy costs in treated patients 
(p < 0.0001) (Figure 4(d)).

Discussion
In this study, the real-world prevalence and pat-
terns of antifibrotic treatment for IPF, as well as 
patient characteristics, HCRU, and costs associ-
ated with antifibrotic treatment, were investigated 
among US patients with commercial health insur-
ance or Medicare Advantage, and among veter-
ans receiving healthcare through the VHA. 
Overall, antifibrotic treatment rates were low in 
both populations, and treatment discontinuation 
was relatively high. HCRU and costs were gener-
ally higher in patients receiving antifibrotic treat-
ment due to higher pharmacy costs alone (CDM) 
or a combination of higher outpatient and phar-
macy costs (VHA).

The antifibrotic treatment rates observed in the 
study (10%, CDM cohort; 19%, VHA cohort) 
were considerably lower than those reported in 

other European and US studies conducted over 
similar periods (e.g., 46% in a 2016 chart review 
of European patients20; 70% in the US-based 
Idiopathic Pulmonary Fibrosis–PRospective 
Outcomes (IPF-PRO) Registry21). This variation 
may be, in part, due to differences in the selected 
patient populations, healthcare systems, and 
study population size. For example, the European 
chart review included patients under the care of 
respiratory physicians,20 while the IPF-PRO reg-
istry study included consenting patients diag-
nosed with IPF at tertiary centers in the US, with 
follow-up every 6 months.22 The IPF-PRO regis-
try study was also conducted in a smaller popula-
tion than this study (n = 782), which may have 
resulted in a more selective sample. Therefore, 
these studies included patients who were under 
specialist care, which may not be representative of 
the experiences of patients with IPF in the general 
population. Similar administrative claims studies 
in patients with private insurance or Medicare 
Advantage, providing coverage of the general 
population, or VHA enrollees, comprising pre-
dominantly older males (consistent with the 
known demographic of IPF), revealed antifibrotic 
treatment rates of 26%10 and 17%,15 respectively, 
among patients with IPF. Differences in the study 
methodology and selection criteria are likely to 
account for the different antifibrotic treatment 
rates reported in ours and those previous studies. 
Taken together, these results demonstrate that in 
different real-world IPF populations, although 
antifibrotic use increased after FDA approval, a 
sizable proportion of patients with IPF do not 
receive any antifibrotic treatment.

Our analysis also showed that in the minority of 
patients who received antifibrotic treatment, as 
many as 47% to 66% discontinued treatment, 
and only about 30% had ⩾80% PDC, a measure 
of treatment adherence. This compares with an 
antifibrotic treatment discontinuation/switching 
rate of around 40% and a PDC ⩾80% in 50% of 
patients in a similar US-based claim study.12 
Discontinuation rates were lower among patients 
in the Pulmonary Fibrosis Foundation (PFF) 
Patient Registry (11% each for pirfenidone and 
nintedanib); however, the longitudinal nature of 
the registry’s data collection allowed for discern-
ment of the most common reason for treatment 
discontinuation, which was side effect burden.13 
The reasons for discontinuation in the present 
study are not clear; however, the lower discon-
tinuation rates in the PFF study may, in part, be 

Table 2.  Antifibrotic treatment discontinuations and PDC.

Treatment pattern measurements CDM (n = 405) VHA (n = 850)

Discontinuation,a n (%) 191 (47.2) 565 (66.5)

  True discontinuation,b n (%) 131 (32.3) 195 (22.9)

  Re-initiation,c n (%) 43 (10.6) 330 (38.8)

  Switch,d n (%) 17 (4.2) 40 (4.7)

PDC,e mean (SD) 0.56 (0.30) 0.56 (0.41)

PDC ⩾80%, n (%) 118 (29.1) 269 (31.7)

aAbsence of any additional index drug claim within 45 days after the last day of the 
supply or evidence of a non-index antifibrotic before or within 45 days of the  
run-out date.
bDiscontinuation of index treatment without additional claims associated with the 
index or non-index antifibrotic treatment later in the follow-up period.
cDiscontinuation of index treatment followed by a restart of index or non-index 
antifibrotic treatment after a 45-day treatment gap.
dEvidence of a non-index treatment before the run-out date of the index drug or 
within 45 days after discontinuation of index treatment.
eNumber of nonoverlapping days in the follow-up period covered by the index 
prescription divided by the total number of days in the follow-up period.
CDM, Optum’s de-identified Clinformatics® Data Mart Database; PDC, proportion  
of days covered; SD, standard deviation; VHA, Veterans Health Administration.
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explained by patients being under more specialist 
care, such that any issues with treatment can be 
more carefully monitored and managed.13 The 
most common adverse events seen with antifi-
brotic treatment in IPF clinical trials were gastro-
intestinal events with both antifibrotic treatments 
and skin-related events with pirfenidone only23–26; 
similar ongoing side effects may be less accepta-
ble in real-world settings where timely healthcare 
access is limited or more costly. Given the poor 
prognosis associated with IPF and the lack of 
alternate treatment options, the high real-world 
antifibrotic discontinuation rates highlight the 
urgent need for new IPF treatments.

In comparing the characteristics of patients with 
IPF who received antifibrotic treatment relative 
to those who did not, this analysis showed that 
treated patients were generally younger, with 
lower mean CCI scores and fewer comorbidities 

at baseline. These results are consistent with 
those from a similar US-based claim study10 and 
similar to PFF Patient Registry data, which 
showed negative correlations between antifibrotic 
use and age, although baseline comorbidities 
were not largely different between treated and 
untreated patients.13 As this study was based on 
claims data, no information on disease severity 
and/or lung function was available in the data-
bases. Therefore, it is not known how disease 
severity differed between treated and untreated 
patients and whether this may have impacted 
treatment with antifibrotics.

Different patterns of HCRU and costs were also 
observed when comparing treated with untreated 
patients. In the CDM cohort, antifibrotic treat-
ment was associated with significantly more out-
patient and pharmacy visits and higher total costs. 
However, the increase in total costs was almost 

Figure 4.  All-cause HCRU and costs during follow-up.a (a) Follow-up HCRU, CDM. (b) Follow-up HCRU, VHA. (c) Follow-up Costs, 
CDM. (d) Follow-up Costs, VHA.
aDefined as the 12 months post-index date.
CDM, Optum’s de-identified Clinformatics® Data Mart Database; HCRU, healthcare resource utilization; PPPM, per patient per month; USD,  
US dollars; VHA, Veterans Health Administration.
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entirely attributable to pharmacy costs, as treated 
and untreated patients had similar total medical 
costs and outpatient costs were significantly 
higher in untreated patients. In the VHA cohort, 
treated versus untreated patients had a significant 
increase in outpatient and pharmacy visits and all 
cost categories except for inpatient costs. The 
costs of IPF clinical management as determined 
in this analysis do not reflect the direct costs to 
the patients themselves. The impact of economic 
factors and direct costs to patients may also influ-
ence rates of antifibrotic treatment usage across 
different healthcare systems across the world.

This study has several limitations that should be 
considered in the context of the results. As is the 
case for any administrative claims study, it is pos-
sible that the dataset could have been affected by 
missing or incorrectly inputted data. The use of 
an IPF diagnosis code for a given patient could 
have indicated probable, rather than confirmed, 
disease. Within the databases, no clear indication 
was present to verify that the medications were 
taken as prescribed. In addition, neither the exact 
doses of index treatment nor whether dose reduc-
tions occurred prior to discontinuation were col-
lected as part of this analysis; thus, it cannot be 
inferred if a dose reduction may have lessened the 
need for switching. Finally, the databases do not 
provide information on why some patients were 
treated and others were not. Thus, the low rate of 
antifibrotic usage may reflect the patients pre-
senting with mild IPF, for which antifibrotics may 
not have been considered necessary, or with 
advanced IPF, for which antifibrotics may not 
have been considered beneficial.

Conclusion
In conclusion, this analysis of real-world cohorts of 
patients with IPF under general care in the US 
demonstrates that despite the availability of 
approved antifibrotic treatments for this population, 
an ongoing unmet need exists for additional disease 
management options. The results from the longitu-
dinal CDM analysis suggest there remains a sub-
stantial delay or barrier in initiating IPF treatment, 
while the results of the cross-sectional VHA analysis 
also suggest that the uptake of antifibrotic therapies 
has increased since their approval. In both study 
populations, the proportion of patients with IPF 
using antifibrotics was low compared with data 
from registry studies, a finding that is consistent 

across IPF patient populations treated in a variety of 
healthcare systems. One potential reason for low 
antifibrotic usage may be the known side effects of 
nintedanib and pirfenidone, which is supported by 
the high rates of antifibrotic treatment discontinua-
tion and low rates of adherence to antifibrotic treat-
ment observed in this analysis, despite the lack of 
approved treatment alternatives. HCRU and costs 
for patients with IPF were generally high, and higher 
in those treated with antifibrotics compared with 
those not treated with antifibrotics. Taken together, 
these findings provide further evidence of the need 
for novel IPF treatment options in addition to the 
currently approved treatments.
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