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Background: Health-related quality of life (HRQol) captures different aspects
of the fibrotic interstitial lung disease (FILD) evaluation from the patient's
perspective. However, little is known about how HRQoL changes in patients with
non-idiopathic pulmonary fibrosis (IPF) FILD, especially in those with progressive
pulmonary fibrosis (PPF). The aim of this study is to clarify whether HRQoL
deteriorates in patients with non-IPF FILD and to evaluate the differences in the
changes in HRQoL between those with and without PPF.

Methods: We collected data from consecutive patients with non-IPF FILD and
compared annual changes in HRQoL over 2 years between patients with PPF
and those without. The St George's respiratory questionnaire (SGRQ) and COPD
assessment test (CAT) were used to assess HRQoL. Changes in the SGRQ and CAT
scores for 24months from baseline were evaluated with a mixed-effect model for
repeated measures.

Results: A total of 396 patients with non-IPF FILD were reviewed. The median age
was 65 years and 202 were male (51.0%). The median SGRQ and CAT scores were
29.6 and 11, respectively. Eighty-six (21.7%) showed PPF. Both SGRQ and CAT
scores were significantly deteriorated in patients with PPF compared to those
without PPF (p<0.01 for both). Clinically important deterioration in the SGRQ
and CAT scores were observed in 40.0 and 35.7% of patients with PPF and 11.7
and 16.7% of those without, respectively. PPF was significantly associated with
clinically important deterioration in the SGRQ score (odds ratio 5.04; 95%Cl,
2.61-9.76, p<0.01) and CAT score (odds ratio 2.78; 95%Cl, 1.27-6.06, p=0.02).

Conclusion: The SGRQ and CAT scores were significantly deteriorated in patients
with non-IPF FILD and PPF. Considering an evaluation of HRQoL would be needed
when assessing PPF.

01 frontiersin.org


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fmed.2023.1067149﻿&domain=pdf&date_stamp=2023-06-30
https://www.frontiersin.org/articles/10.3389/fmed.2023.1067149/full
https://www.frontiersin.org/articles/10.3389/fmed.2023.1067149/full
https://www.frontiersin.org/articles/10.3389/fmed.2023.1067149/full
https://www.frontiersin.org/articles/10.3389/fmed.2023.1067149/full
https://www.frontiersin.org/articles/10.3389/fmed.2023.1067149/full
https://www.frontiersin.org/articles/10.3389/fmed.2023.1067149/full
mailto:kondoh@tosei.or.jp
https://doi.org/10.3389/fmed.2023.1067149
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/medicine#editorial-board
https://www.frontiersin.org/journals/medicine#editorial-board
https://doi.org/10.3389/fmed.2023.1067149

Takei et al.

10.3389/fmed.2023.1067149

interstitial lung disease, progressive pulmonary fibrosis, progressive fibrosing interstitial
lung disease, St George's respiratory questionnaire, COPD assessment test, health-
related quality of life, 6min walk distance

Introduction

Interstitial lung diseases (ILDs) are a large and heterogeneous
group of lung disorders characterized by fibrosis and inflammation of
the lung tissue. Various topics of ILDs including genetic variants or
the utility of the International Classification of Functioning, Disability,
and Health have been discussed and one of the recent hot topics of
ILDs were disease progression (1-4). Idiopathic pulmonary fibrosis
(IPF) is the symbolic and most frequent disease of fibrotic ILDs
(FILDs) and IPF usually shows progression of fibrosis (1). Some
FILDs other than IPF also have a progressive phenotype despite
treatment (1, 5-10) and have been reported to show similar overall
survival to IPF (5, 6). Recently, non-IPF FILDs with a progressive
phenotype have been noted as a form of progressive pulmonary
fibrosis (PPF) (1).

Studies have used variable definitions of a progressive phenotype,
most of which cite a decline in pulmonary function, progression of
radiological fibrosis and worsening of respiratory symptoms (1, 5-8,
11). Although these measures are useful to evaluate disease
progression, they are not sufficient to assess patients feelings
and functioning.

Health-related quality of life (HRQoL) captures different aspects
of ILD from the patient’s perspective (12). Although deterioration of
HRQoL lacks objectivity in practice, it has been thought to be highly
meaningful for patients (13). However, little is known about whether
HRQoL deteriorates in non-IPF FILD patients with PPF and whether
there is a difference in the changes in HRQoL between those with and
without PPE. We think investigating relationships between criteria for
PPF and HRQoL lead to identifying PPF in terms of quality of life,
shedding light on the significance of HRQoL, and revising the criteria
for PPE The aim of this study is to investigate whether there is a
decline in HRQoL in patients with non-IPF FILD. Additionally, the
study aims to evaluate and compare the differences in the changes of
HRQoL between patients with and without PPE.

Materials and methods
Patient selection

The medical records of consecutive patients with non-IPF FILD
who underwent initial evaluation at Tosei General Hospital (Seto,
Japan) between January 2008 and July 2015 were retrospectively
reviewed. We included patients with non-IPF FILD who had evaluated
PPF based on our previous study (5). PPE which had already been
confirmed in the previous study (5), was defined as the presence of at
least one of the following at 24 months from the initial evaluation: a
relative decline in forced vital capacity (FVC) of at least 10%; a relative
decline in FVC of >5-<10% with a relative decline in the diffusing
capacity of the lung for carbon monoxide (DL) of at least 15%; a
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relative decline in FVC of >5-<10% with increased fibrosis on high-
resolution computed tomography; and a relative decline in FVC of
>5-<10% with progressive symptoms. The final diagnoses of non-IPF
FILD were categorized as idiopathic non-specific interstitial
pneumonia, fibrotic hypersensitivity pneumonitis, connective tissue
disease-related ILD, idiopathic pleuroparenchymal fibroelastosis and
unclassifiable ILD. Patients who died or underwent lung
transplantation within 24months from the initial evaluation
were excluded.

Study design

We collected data on HRQoL and exercise capacity at baseline,
1year, and 2 years. We compared the annual changes in the HRQoL
over 2 years between patients with and without PPE The baseline data
were collected at the initial evaluation of ILD.

The St George’s respiratory questionnaire (SGRQ) and COPD
assessment test (CAT) were used to assess HRQoL. The SGRQ is a
specific questionnaire for respiratory disease and provides three
component scores for the domains of symptoms, activity, and impacts,
as well as a total score (score range: from 0 to 100, with higher scores
indicating greater impairment of HRQoL) (14). The CAT is composed
of eight items related to symptoms of respiratory disease and their
impact: cough, phlegm, chest tightness, breathlessness, activity
limitation, confidence, sleep, and energy. Patients are asked to respond
to all items using an identical 0-5 response scale (score range: from 0
to 40, with a score of 0 indicating no impairment) (15). Exercise
capacity was evaluated using the 6 min walk test, according to the
American Thoracic Society statement (16).

The minimal clinically important difference (MCID) was utilized
to evaluate the deterioration of the SGRQ, CAT and the 6 min walk
distance (6MWD) with the thresholds of 8 points, 5 points, 7 points,
and 7 points for SGRQ symptom, activity, impact, and total scores,
respectively (17); 4 points for CAT score (18); and 28 m for 6 MWD
(19). This study was carried out at a single hospital in compliance with
the principles of the Declaration of Helsinki and approved by its
institutional review board (IRB No. 1091, August 16th, 2022).

Statistical analysis

The statistical tests used in this study were Fisher’s exact test and
Mann-Whitney U test to compare categorical and continuous
variables, respectively. A mixed-effect model for repeated measures
was used to evaluate changes in SGRQ, CAT, and 6MWD over
24 months from baseline. A cumulative distribution function (CDF)
plot was generated to visually present the relationship between
HRQoL change scores or 6 MWD change and PPE. The CDF plots
used data from patients with and without PPE. All statistical tests were
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447 patients with non-IPF FILD |
—'| 51 died or performed lung transplantation within two years
| 396 were evaluated progressive pulmonary fibrosis and included in analysis |
‘ 86 with progressive pulmonary fibrosis | | 310 without progressive pulmonary fibrosis |
FIGURE 1
Screening and inclusion process for patients in the study. FILD, fibrotic interstitial lung disease; IPF, idiopathic pulmonary fibrosis.

TABLE 1 Patients’ baseline characteristics.

All patients*

yes (n=86) no (n=310)
Age, year 65 (60-71) 67 (61-72) 65 (59-71) 0.07
Gender, male 202 [51] 43 [50] 159 [51] 0.90
FVC, %predicted 87.9 (73.5-103.6) 87.7 (74.0-102.3) 87.9 (73.1-103.8) 0.88
DLco, %predicted 66.5 (52.1-82.5) 68.1 (53.3-84.4) 65.9 (51.7-81.3) 0.68
6MWD, m 560 (494-620) 559 (474-621) 563 (496-620) 0.55
SGRQ total 29.6 (15.0-44.9) 33.4 (15.6-47.5) 28.8 (14.9-42.8) 0.26
SGRQ symptom 37.3 (22.0-54.3) 38.1 (22.7-58.5) 36.8 (21.1-53.2) 0.37
SGRQ activity 36.8 (18.4-59.5) 39.7 (23.4-60.6) 36.5 (18.3-59.5) 0.31
SGRQ impact 21.1 (8.1-36.0) 25.6 (9.1-38.8) 20.1 (8.0-35.8) 0.43
CAT 11 (5-18) 11 (8-19) 11 (5-18) 0.38

Data are presented as median (interquartile range) or number [%]. CAT, COPD assessment test; DLco, diffusing capacity of the lung for carbon monoxide; FVC, forced vital capacity; PPF,

progressive pulmonary fibrosis; SGRQ, St George’s respiratory questionnaire; 6 MWD, 6 min walk distance. *N=396 except for DL, (1 =384), tMWD (n=382), and CAT (n=263).

two-sided, and a significance level of p <0.05 was used to determine
statistical significance. The data were reported using descriptive
statistics, such as mean, standard deviation, median, and interquartile
range. Results of the statistical tests were reported with the
corresponding p-values and confidence intervals (CI) when
appropriate. Statistical analyses were performed using SPSS version
25.0 (SPSS Inc., Chicago, IL).

Results

A total of 447 patients with non-IPF FILD were reviewed.
Fifty-one were excluded due to death or lung transplantation within
24months from the initial evaluation. Thus, 396 patients were
included in the analysis set (Figure 1). Of these 396 patients, 19 had
idiopathic non-specific interstitial pneumonia, 21 had fibrotic
hypersensitivity pneumonitis, 163 had connective tissue disease-
related ILD, six had idiopathic pleuroparenchymal fibroelastosis and
187 had unclassifiable ILD. Among 163 connective tissue disease-
related ILD, 56 were rheumatoid arthritis, 38 were systemic sclerosis,
43 were myositis, 30 were sjogren syndrome, 8 were mixed connective
tissue disease, and 4 were systemic lupus erythematosus (including
overlap disease). Baseline characteristics are summarized in the
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Table 1. The median age was 65 years and 202 were male (51.0%). The
median 6MWD was 560 meters. The median SGRQ and CAT scores
were 29.6 and 11, respectively. Eighty-six (21.7%) showed
PPF. Distribution of the baseline SGRQ and CAT scores are shown in
Figure 2.

Changes in SGRQ

With regard to HRQoL, the mean change (standard deviation) in
the SGRQ score over 2years from the baseline was 5.8+17.9 in
patients with PPF and —9.5+ 16.4 in those without. The SGRQ score
was significantly higher in patients with PPF compared to those
without (p<0.01) (Figure 3A). Differences in each component of the
SGRQ between patients with and without PPF are shown in Figure 4.

The difference between the baseline SGRQ score and the 2 year
SGRQ score was evaluated in 262 patients. Among 86 patients with
PPF who evaluated SGRQ at baseline, each number of patients who
had evaluated the 2year changes of SGRQ in each category of the
criteria for PPF was 40 in 57 patients met the a relative decline of
FVC>10%, 16 in 17 patients met a relative decline in FVC of
>5-<10% with a relative decline in DL, of at least 15%, 15 in 16
patients met a relative decline in FVC of >5-<10% with increased
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FIGURE 2

Distribution of the baseline SGRQ (A) and CAT (C) scores in all patients. Comparison of the baseline SGRQ (B) and CAT (D) scores between patients
with and without PPF. CAT, COPD assessment test; PPF, progressive pulmonary fibrosis; SGRQ, St George's respiratory questionnaire.
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FIGURE 3
Change in the SGRQ total score (A) and CAT score (B) over 2 years from baseline. Standard error (SE) is derived from a mixed model for repeated
measures. CAT, COPD assessment test; Cl, confidence interval; PPF, progressive pulmonary fibrosis; SGRQ, St George's respiratory questionnaire.

fibrosis on high-resolution computed tomography, and 12 in 14 The CDF plots provide a graphical presentation of the SGRQ
patients met a relative decline in FVC of >5-<10% with  change scores in patients with and without PPF (Figure 5A). Changes
progressive symptoms. in the SGRQ total scores were significantly different between patients
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a mixed model for repeated measures. Cl, confidence interval; PPF, progressive pulmonary fibrosis; SGRQ, St George's respiratory questionnaire.
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with and without PPF (p <0.01). Clinically important deterioration
over 2 years in the SGRQ total score was observed in 26 (40.0%) of 65
patients with PPF and 23 (11.7%) of 197 patients without PPE,
respectively. PPF was significantly associated with clinically important
deterioration in the SGRQ total score (odds ratio 5.04; 95%CI 2.61-
9.76, p<0.01) (Figure 6).

Changes in CAT

The mean change (standard deviation) in the CAT score over
24 months from baseline was 2.0+8.5 in patients with PPF and
—3.1£8.6 in those without. The CAT score was significantly higher in
patients with PPF compared to those without (p<0.01) (Figure 3B).

The difference between the baseline CAT score and the 2 year CAT
score was evaluated in 174 patients. Among 54 patients with PPF who
evaluated CAT score at baseline, each number of patients who had
evaluated the 2year changes of CAT score in each category of the
criteria for PPF was 24 in 35 patients met the a relative decline of
FVC>10%, 13 in 13 patients met a relative decline in FVC of
>5-<10% with a relative decline in DL, of at least 15%, 9 in 9 patients
met a relative decline in FVC of >5-<10% with increased fibrosis on
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high-resolution computed tomography, and 8 in 9 patients met a
relative decline in FVC of >5-<10% with progressive symptoms.

The CDF plots provide a graphical presentation of the CAT
change scores in patients with and without PPF (Figure 5B). Changes
in the CAT scores were significantly different between patients with
and without PPF (p<0.01). Clinically important deterioration over
2years in the CAT was observed in 15 (35.7%) of 42 patients with PPF
and 22 (16.7%) of 132 patients without PPE, respectively. PPF was
significantly associated with clinically important deterioration in the
CAT score (odds ratio 2.78; 95%CI 1.27-6.06, p=0.02) (Figure 6).

Changes in exercise capacity

With regard to exercise capacity, the mean change (standard
deviation) in the 6MWD over 24months from baseline was
—62.2+120.7 in patients with PPF and 22.8 £75.6 in those without.
The 6MWD was significantly lower in patients with PPF compared to
those without (p <0.01) (Supplementary Figure SI).

The CDF plots provide a graphical presentation of the
6MWD change scores in patients with and without PPF
(Supplementary Figure S2). The difference between the baseline 6 MWD
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FIGURE 6
Forest plots of odds ratios for deterioration in the SGRQ and CAT scores in patients with non-IPF FILD. CAT, COPD assessment test; Cl, confidence
interval; FILD, fibrotic interstitial lung disease; IPF, idiopathic pulmonary fibrosis; OR, odds ratio; PPF, progressive pulmonary fibrosis; SGRQ, St George's
respiratory questionnaire.

and the 2year 6MWD was evaluated in 252 patients. Clinically
important deterioration over 2 years in the S MWD was observed in 33
(52.4%) of 63 patients with PPF and 40 (21.2%) of 189 patients without
PPE, respectively. PPF was significantly associated with clinically
important deterioration in the 6 MWD (odds ratio 4.10; 95%CI 2.24-
7.51,p<0.01).

Discussion

We evaluated the changes in the SGRQ and CAT scores in patients
with non-IPF FILD and PPF compared with those without PPE Our
data showed that both the SGRQ and CAT scores were significantly
deteriorated in non-IPF FILD with PPE The fact that up to 40% of
patients with PPF had significant worsening of the SGRQ and CAT
scores indicates that majority of patients with PPF do not experience a
significant deterioration. On the other hand, only about 15% of patients
without PPF had a significant deterioration of the SGRQ and CAT
scores indicating that the HRQoL is unlikely to be worsened in patients
without PPE To our knowledge, this is the first study to assess the utility
of the SGRQ and CAT scores in non-IPF FILD focused on PPE

Our results showed that the mean change in the SGRQ total score
from baseline to 2years was about 6 points in patients with non-IPF
FILD and PPE. A previous study (the INPULSIS trial) showed that
patients with IPF had mean changes of about 4 points in the SGRQ
total score in 52 weeks (20). Therefore, non-IPF FILD with PPF may
have had a similar impact on the HRQoL to IPE

The SGRQ is one of the most used tools for assessing HRQoL in
patients with IPF (17, 21). Previous studies showed the SGRQ total
score had a good correlation with FVC and was associated with
prognosis in patients with IPF (21, 22). CAT score is also a valid HRQoL
measurement and has a strong correlation with the SGRQ score in
patients with IPF (23). The SGRQ and CAT scores have also been
validated in patients with connective tissue disease-related ILD (18, 24,
25). Moreover, the CAT score was reported to be associated with poor
prognosis in FILD (26). Although several questionnaires are available
to evaluate HRQoL in patients with IPF and non-IPF FILD (27), little is
known about their utility in patients with non-IPF FILD focused on PPE

Our study showed that both SGRQ and CAT scores were
significantly deteriorated in patients with non-IPF FILD and
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PPE. However, by using MCID to evaluate the deterioration of
HRQoL, it was found that only about 40% of patients with PPF had
detectable deterioration, while about 15% of patients without PPF had
deterioration. Therefore, the current respiratory function test-based
criteria for the progression of ILD has limited value in detecting
deterioration in HRQoL. Considering that HRQoL affects prognosis
independently of lung function (22, 26) and the criteria for PPF were
defined from prognostic factors, HRQoL may be a good candidate for
the criteria of PPE. Further studies are needed to determine whether
HRQoL should be included in the criteria for PPE.

The present study showed that exercise capacity was also significantly
deteriorated in PPF of ILD. Exercise capacity is reported to be a
determinant of HRQoL in ILD and is a possible point of intervention.
Several reports have shown that the improvement of 6MWD and
HRQoL by pulmonary rehabilitation (28), while there are few studies
focused on PPF of ILD, and it would be one of the future research topics.

This study has several limitations. First, it is a single-center study
from a retrospective clinical cohort in Japan and the sample size for each
type of non-IPF FILD was limited. There may be potential diagnostic
bias and difficulty of evaluation in each type of non-IPF FILD because
of the sample size and the variability of ILD diagnosis between
countries. However, all diagnoses were confirmed by multidisciplinary
discussion by ILD experts. Second, racial and ethnic differences may
exist in patients perceptions. Prospective validation is needed to clarify
these points. Third, it should be noted that we did not evaluate PPF
according to the criteria proposed by the guideline in 2022 (1). Finally,
we decided the threshold values of changes in the SGRQ and CAT
scores and 6MWD based on previous studies (14-16). The optimal
thresholds remain controversial and the thresholds applied in this study
could have overestimated or underestimated the changes.

In conclusion, our results showed that the SGRQ and CAT scores
were significantly deteriorated in patients with non-IPF FILD and
PPE Approximately 40% of patients with PPF experience significant
deterioration of HRQoL, while those without PPF are less likely to
experience deterioration of HRQoL. Our findings suggest that HRQoL
may be a valuable tool for monitoring disease progression in non-IPF
FILD patients with PPF, but the current criteria for the progression of
non-IPF FILD has limited value in detecting the deterioration in
HRQoL. We may need to consider an evaluation of HRQoL when
assessing PPF in patients with non-IPF FILD.

06 frontiersin.org


https://doi.org/10.3389/fmed.2023.1067149
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Takei et al.

Data availability statement

The data that support the findings of this study are available from
the corresponding author upon reasonable request.

Ethics statement

The studies involving human participants were reviewed and
approved by Tosei General Hospital. Written informed consent for
participation was not required for this study in accordance with the
national legislation and the institutional requirements.

Author contributions

RT, TM, and YK designed the study, collected the data, and wrote
the original manuscript. RT performed the data analysis. All authors
contributed to the article and approved the submitted version.

Acknowledgments

This study was partially supported by the Study Group on Diffuse
Lung Disease, Scientific Research/Research on Intractable Diseases in
the Ministry of Health, Labour and Welfare, Japan.

References

1. Raghu G, Remy-Jardin M, Richeldi L, Thomson CC, Inoue Y, Johkoh T, et al.
Idiopathic pulmonary fibrosis (an update) and progressive pulmonary fibrosis in adults:
an official ATS/ERS/JRS/ALAT clinical practice guideline. Am J Respir Crit Care Med.
(2022) 205:€18-47. doi: 10.1164/rccm.202202-0399ST

2. Saketkoo LA, Escorpizo R, Varga J, Keen KJ, Fligelstone K, Birring SS, et al. World
Health Organization (WHO) international classification of functioning, disability and
health (ICF) core set development for interstitial lung disease. Front Pharmacol. (2022)
13:979788. doi: 10.3389/fphar.2022.979788

3. Ruaro B, Matucci Cerinic M, Salton E Baratella E, Confalonieri M, Hughes M.
Editorial: pulmonary fibrosis: one manifestation, various diseases. Front Pharmacol.
(2022) 13:1027332. doi: 10.3389/fphar.2022.1027332

4. Baratella E, Ruaro B, Giudici F, Wade B, Santagiuliana M, Salton F, et al. Evaluation
of correlations between genetic variants and high-resolution computed tomography
patterns in idiopathic pulmonary fibrosis. Diagnostics. (2021) 11:762. doi: 10.3390/
diagnostics11050762

5. Takei R, Brown KK, Yamano Y, Kataoka K, Yokoyama T, Matsuda T, et al.
Prevalence and prognosis of chronic fibrosing interstitial lung diseases with a progressive
phenotype. Respirology. (2022) 27:333. doi: 10.1111/resp.14245

6. Simpson T, Barratt SL, Beirne P, Chaudhuri N, Crawshaw A, Crowley LE, et al. The
burden of progressive fibrotic interstitial lung disease across the UK. Eur Respir J. (2021)
58:2100221. doi: 10.1183/13993003.00221-2021

7. Nasser M, Larrieu S, Si-Mohamed S, Ahmad K, Boussel L, Brevet M, et al.
Progressive fibrosing interstitial lung disease: a clinical cohort (the PROGRESS study).
Eur Respir J. (2021) 57:2002718. doi: 10.1183/13993003.02718-2020

8. George PM, Spagnolo P, Kreuter M, Altinisik G, Bonifazi M, Martinez FJ, et al.
Progressive fibrosing interstitial lung disease: clinical uncertainties, consensus
recommendations, and research priorities. Lancet Respir Med. (2020) 8:925-34. doi:
10.1016/S2213-2600(20)30355-6

9. Brown KK, Martinez FJ, Walsh SLE, Thannickal V], Prasse A, Schlenker-Herceg R,
et al. The natural history of progressive fibrosing interstitial lung diseases. Eur Respir J.
(2020) 55:2000085. doi: 10.1183/13993003.00085-2020

10. Cottin V, Hirani NA, Hotchkin DL, Nambiar AM, Ogura T, Otaola M, et al.
Presentation, diagnosis and clinical course of the spectrum of progressive-fibrosing
interstitial lung diseases. Eur Respir Rev. (2018):27. doi: 10.1183/16000617.0076-2018

11. Flaherty KR, Wells AU, Cottin V, Devaraj A, Walsh SLE, Inoue Y, et al. Nintedanib

in progressive fibrosing interstitial lung diseases. N Engl ] Med. (2019) 381:1718-27. doi:
10.1056/NEJMo0al1908681

Frontiers in Medicine

07

10.3389/fmed.2023.1067149

Conflict of interest

YK reports consultant and lecture fees from Boehringer Ingelheim
Co., Ltd. and lecture fees from Sekisui Medical Co., Ltd. TF reports
grants from Nippon Boehringer Ingelheim Co., Ltd., outside the
submitted work. T reports lecture fees from Boehringer Ingelheim
Co., Ltd., Astra Zeneca Co. Ltd., and Kyorin Co. Ltd.

The remaining authors declare that the research was conducted in
the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fmed.2023.1067149/
full#supplementary-material

12. Swigris JJ, Brown KK, Abdulqawi R, Buch K, Dilling DF, Koschel D, et al.
Patients’ perceptions and patient-reported outcomes in progressive-fibrosing
interstitial lung diseases. Eur Respir Rev. (2018) 27:180075. doi:
10.1183/16000617.0075-2018

13. Cottin V. Treatment of progressive fibrosing interstitial lung diseases: a milestone
in the management of interstitial lung diseases. Eur Respir Rev. (2019) 28:190109. doi:
10.1183/16000617.0109-2019

14.Jones PW, Quirk FH, Baveystock CM, Littlejohns P. A self-complete measure
of health status for chronic airflow limitation. The St. George’s respiratory
questionnaire. Am Rev Respir Dis. (1992) 145:1321-7. doi: 10.1164/
ajrccm/145.6.1321

15. Jones PW, Harding G, Berry P, Wiklund I, Chen W-H, Kline Leidy N. Development
and first validation of the COPD assessment test. Eur Respir J. (2009) 34:648-54. doi:
10.1183/09031936.00102509

16. ATS Committee on proficiency standards for clinical pulmonary function
laboratories. ATS statement: guidelines for the six-minute walk test. Am J Respir Crit
Care Med. (2002) 166:111-7. doi: 10.1164/ajrccm.166.1.at1102

17. Swigris JJ, Brown KK, Behr J, du Bois RM, King TE, Raghu G, et al. The SF-36 and
SGRQ: validity and first look at minimum important differences in IPE. Respir Med.
(2010) 104:296-304. doi: 10.1016/j.rmed.2009.09.006

18. Suzuki A, Kondoh Y, Swigris JJ, Matsuda T, Kimura T, Kataoka K, et al.
Performance of the COPD assessment test in patients with connective tissue disease-
associated interstitial lung disease. Respir Med. (2019) 150:15-20. doi: 10.1016/j.
rmed.2019.01.017

19. Swigris JJ, Wamboldt FS, Behr ], du Bois RM, King TE, Raghu G, et al. The 6
minute walk in idiopathic pulmonary fibrosis: longitudinal changes and minimum
important difference. Thorax. (2010) 65:173-7. doi: 10.1136/thx.2009.113498

20. Richeldi L, du Bois RM, Raghu G, Azuma A, Brown KK, Costabel U, et al. Efficacy
and safety of nintedanib in idiopathic pulmonary fibrosis. N Engl ] Med. (2014)
370:2071-82. doi: 10.1056/NEJMoa1402584

21. Swigris JJ, Esser D, Conoscenti CS, Brown KK. The psychometric properties of the
St George's respiratory questionnaire (SGRQ) in patients with idiopathic pulmonary
fibrosis: a literature review. Health Qual Life Outcomes. (2014) 12:124. doi: 10.1186/
512955-014-0124-1

22. Furukawa T, Taniguchi H, Ando M, Kondoh Y, Kataoka K, Nishiyama O, et al. The
St. George’s respiratory questionnaire as a prognostic factor in IPE. Respir Res. (2017)
18:18. doi: 10.1186/s12931-017-0503-3

frontiersin.org


https://doi.org/10.3389/fmed.2023.1067149
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fmed.2023.1067149/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fmed.2023.1067149/full#supplementary-material
https://doi.org/10.1164/rccm.202202-0399ST
https://doi.org/10.3389/fphar.2022.979788
https://doi.org/10.3389/fphar.2022.1027332
https://doi.org/10.3390/diagnostics11050762
https://doi.org/10.3390/diagnostics11050762
https://doi.org/10.1111/resp.14245
https://doi.org/10.1183/13993003.00221-2021
https://doi.org/10.1183/13993003.02718-2020
https://doi.org/10.1016/S2213-2600(20)30355-6
https://doi.org/10.1183/13993003.00085-2020
https://doi.org/10.1183/16000617.0076-2018
https://doi.org/10.1056/NEJMoa1908681
https://doi.org/10.1183/16000617.0075-2018
https://doi.org/10.1183/16000617.0109-2019
https://doi.org/10.1164/ajrccm/145.6.1321
https://doi.org/10.1164/ajrccm/145.6.1321
https://doi.org/10.1183/09031936.00102509
https://doi.org/10.1164/ajrccm.166.1.at1102
https://doi.org/10.1016/j.rmed.2009.09.006
https://doi.org/10.1016/j.rmed.2019.01.017
https://doi.org/10.1016/j.rmed.2019.01.017
https://doi.org/10.1136/thx.2009.113498
https://doi.org/10.1056/NEJMoa1402584
https://doi.org/10.1186/s12955-014-0124-1
https://doi.org/10.1186/s12955-014-0124-1
https://doi.org/10.1186/s12931-017-0503-3

Takei et al.

23. Matsuda T, Taniguchi H, Ando M, Kondoh Y, Kimura T, Kataoka K, et al. COPD
assessment test for measurement of health status in patients with idiopathic pulmonary
fibrosis: a cross-sectional study. Respirology. (2017) 22:721-7. doi: 10.1111/resp.12936

24. Suzuki A, Kondoh Y, Swigris JJ, Ando M, Kimura T, Kataoka K, et al. Performance
of the St George’s respiratory questionnaire in patients with connective tissue disease-
associated interstitial lung disease. Respirology. (2018) 23:851-9. doi: 10.1111/resp.13293

25. Wallace B, Kafaja S, Furst DE, Berrocal V], Merkel PA, Seibold JR, et al. Reliability,
validity and responsiveness to change of the Saint George’s respiratory questionnaire in
early diffuse cutaneous systemic sclerosis. Rheumatology. (2015) 54:1369-79. doi:
10.1093/rheumatology/keu456

Frontiers in Medicine

10.3389/fmed.2023.1067149

26. Matsuda T, Kondoh Y, Furukawa T, Suzuki A, Takei R, Sasano H, et al. The
prognostic value of the COPD assessment test in fibrotic interstitial lung disease. Respir
Investig. (2022) 60:99-107. doi: 10.1016/j.resinv.2021.07.007

27. Aronson KI, Danoff SK, Russell A-M, Ryerson CJ, Suzuki A, Wijsenbeek MS, et al.
Patient-centered outcomes research in interstitial lung disease: an official American
Thoracic Society research statement. Am ] Respir Crit Care Med. (2021) 204:e3-¢23. doi:
10.1164/rccm.202105-1193ST

28. Dowman L, Hill CJ, May A, Holland AE. Pulmonary rehabilitation for interstitial

lung disease. Cochrane Database Syst Rev. (2021) 2021:CD006322. doi:
10.1002/14651858.CD006322.pub4
08 frontiersin.org


https://doi.org/10.3389/fmed.2023.1067149
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1111/resp.12936
https://doi.org/10.1111/resp.13293
https://doi.org/10.1093/rheumatology/keu456
https://doi.org/10.1016/j.resinv.2021.07.007
https://doi.org/10.1164/rccm.202105-1193ST
https://doi.org/10.1002/14651858.CD006322.pub4

	Changes in patient-reported outcomes in patients with non-idiopathic pulmonary fibrosis fibrotic interstitial lung disease and progressive pulmonary fibrosis
	Introduction
	Materials and methods
	Patient selection
	Study design
	Statistical analysis

	Results
	Changes in SGRQ
	Changes in CAT
	Changes in exercise capacity

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher’s note

	References

