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ABSTRACT

OBJECTIVE: As the population ages, the impact of aging and comorbid lifestyle-related diseases on the prognosis of interstitial lung
disease (ILD) has not been fully investigated. Therefore, we investigated the impact of age and comorbidities on the prognosis of
patients with LD who experienced acute exacerbations (AEs).

MATERIAL AND METHODS: We retrospectively reviewed the medical records and chest computed tomography scans of all
consecutive ILD patients, with or without AE, between May 2015 and July 2025. The survival times of cases with and without AE
were investigated.

RESULTS: Median survival time (MST) for 443 ILD cases was 10 years, while the MST for the 158 cases who developed AE was
2 months. The prognosis of cases who developed AE at age 80 years or older was significantly poorer than that of cases younger
than 80 years. Among cases younger than 80 years, the survival curve for those who survived 3 months after the onset of AE
plateaued. Favorable factors among cases who developed AE were age younger than 80 years and absence of comorbidities such as
hypertension, diabetes mellitus, and malignancy.

CONCLUSION: For ILD patients who developed AE, “80 years of age” was the threshold age distinguishing good from poor prognosis.
Some patients, particularly those with ILD who were diagnosed early, appeared likely to have an improved prognosis. Some AE
patients, particularly younger patients, could be expected to have a good long-term prognosis if they survive a certain period of time.

KEYWORDS: Interstitial lung disease, acute exacerbation, age, comorbidities

Received: 28.01.2026 Revision Requested: 09.02.2026 Last Revision Received: 08.03.2026
Accepted: 26.03.2026 Epub: 24.07.2026
INTRODUCTION

Interstitial lung diseases (ILDs) are a variety of diverse entities that cause inflammation and fibrosis of the lung parenchyma.’
ILDs, whether idiopathic pulmonary fibrosis (IPF) or connective tissue disease (CTD)-associated ILD,? can lead to acute
exacerbations (AEs) characterized by the appearance of new pulmonary infiltrates in both lung fields and rapid progression
of respiratory failure.> There is a generally accepted, very pessimistic view that the prognosis of ILD patients is poor.*?
Many studies have reported that the median survival time (MST) for patients who developed AEs was 1 to 4 months,®'° and
for patients who did not develop AEs, it was only several years.*” However, when assessing the prognosis of ILD, patient
background factors such as age and comorbidities, as well as disease severity, should be considered. These results might
be used to improve prognosis.

In developed countries, the population is aging, and as a result, changes are being observed in the onset of many diseases
and the composition of patients.!” These changes might also be occurring in ILD patients.*'>' In general, the elderly have
a high prevalence of lifestyle diseases," which might reduce their ability to resist sudden onset and their tolerance to the
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side effects of ILD treatment. Although it is assumed that such
a situation also exists in ILD patients, the impact of aging and
coexisting lifestyle-related diseases on prognosis has not been
thoroughly investigated.

Against this background, we conducted a study to investigate
the influence of age and comorbidities on the prognosis of ILD
patients with AE, aiming to characterize the current situation
and clarify issues in ILD clinical practice.

MATERIAL AND METHODS

Patients

We retrospectively reviewed medical records and chest
computed tomography (CT) scans from May 2015 to July 2025.
First, we extracted data on patients diagnosed with ILD from the
medical records at our two institutions during the study period.
ILDs included usual interstitial pneumonia (UIP)/idiopathic
interstitial pneumonia,’?*? pleuroparenchymal fibroelastosis
(PPFE),?" combined pulmonary fibrosis and emphysema (CPFE)*
and CTD-ILDs.? Patients with occupational ILDs, iatrogenic
ILDs (e.g., drug-induced ILDs), sarcoidosis, pulmonary alveolar
proteinosis, or lymphangioleiomyomatosis were excluded from
this study. Additionally, patients with acute interstitial pneumonia
were excluded due to their acute clinical course. Characteristics
of CTD-ILD patients, such as age and gender, differed from those
of idiopathic ILD patients; therefore, these characteristics were
shown separately in the patient characteristics section. The
chest CT images of the extracted patients were reinterpreted
by chest physicians according to the diagnostic criteria of
ATS." For example, the presence of ground-glass opacities,
traction bronchiectasis, and honeycombing was considered a
UIP pattern, whereas the absence of these characteristics was
considered a non-specific interstitial pneumonia (NSIP) pattern,
PPFE pattern and CPFE pattern."?22 Chest CT images of CTD-
ILD patients were also reinterpreted to determine whether they
exhibited UIP or NSIP patterns."?° Only patients whose images
matched the imaging patterns of IPE NSIP CPFE, and PPFE were
included in this study. In accordance with the ERS/ATS Statement
2025, an analysis of survival and prognosis was conducted for
all ILD patients.?> In addition, a sub-analysis of survival and
prognosis in UIP patients, the most common type of idiopathic
ILD, was performed based on morphologic patterns assessed by
pathology and imaging.

Severity grading of ILD was determined according to the
Japanese IPF disease severity classification; stage I: PaO, at rest
280 Torr, stage II: PaO, at rest = 70-80 Torr, and SpO, 293%

Main Points

e For interstitial lung disease (ILD) patients who develop
acute exacerbations (AEs), the age of 80 is the border
between a better or poorer outcome.

e There are some patients, particularly those with ILD who
are diagnosed early, who might achieve an improved
outcome.

e Some patients with AE, particularly younger patients, can
expect to have a good long-term prognosis if they can
survive a certain period after AE onset.
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during a 6-min walk test, stage Ill: PaO, at rest = 60-70 Torr
(SpO, = 90-93% at rest), and stage IV: PaO, at rest <60 Torr
(SpO, <90% at rest).**?*

The definition of AE was based on the diagnostic criteria for
AE-IPF by Collard et al.> According to the definition used in this
study, an AE was considered present if the following conditions
were met: ILD was diagnosed at the time of the AE or had been
previously diagnosed; acute progression of dyspnea occurred
within the previous month; CT revealed new ground-glass
opacities and/or infiltrates; and deterioration was not explained
by heart failure or excess fluid accumulation alone. In analyses
of survival time after the onset of AE, several cut-off values
such as 30 days, 60 days, and 90 days have been used in some
previous reports.2?” In the uni- and multivariate analyses of this
study, survival or death at 30 days after the onset of AE was used
as the cut-off period. In this study, if an ILD patient experienced
two or more AEs, they were counted as two or more AE cases.
For example, a patient who developed two AEs and was saved
at least once was treated as two cases and analyzed.

This study investigated the impact of comorbidities that might
affect the prognosis of ILD and its AEs, particularly major
lifestyle-related diseases such as hypertension, diabetes,
cardiovascular and cerebrovascular disorders, and malignant
diseases.?s-34

This study was reviewed and approved by the Institutional
Ethics Committee of University of Tsukuba Hospital, Mito
Medical Center (approval number: NO 25-47, date: June 2,
2025).

Statistical Analysis

In the statistical analysis of this study, the Mann-Whitney U
test, a non-parametric test, was used to compare variables,
including age, maximum primary tumor diameter, and clinical
test values, between the two groups. The time at which ILD
was confirmed by chest CT was used as the starting point, and
survival status at the end of the study period was examined.
For patients who were alive at the end of the study period,
the observation period ran from the starting point. For patients
who died during the study period or who were transferred to
another hospital, the observation period extended from the
starting point to the last follow-up. In this study, based on
previous studies,?®3° patients who survived for more than 30
days after the onset of AE were defined as “patients who could
be saved,” and patients who died within 30 days were defined
as “patients who could not be saved.” Comparisons between
groups were made using the chi-square test and the Mann-
Whitney U test. Survival analysis was performed using the log-
rank test and the Cox proportional hazards model. A P value
of <0.05 indicated a significant difference.

RESULTS

Characteristics of all the Interstitial Lung Disease Patients

Figure 1 shows the study flowchart for ILD patients. During the
study period, 409 patients were diagnosed with ILD. Of these,
124 patients developed 158 AEs (26 patients had 34 AEs: 23
patients had 2 AEs, 1 patient had 3 AEs, 1 patient had 5 AEs,
and 1 patient had 6 AEs). The median follow-up for all patients
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443 cases (409 patients) diagnosed and treated as ILD

[

|

158 ILD cases (124 patients ) developed AE

285 ILD cases (285 patients ) did not develop AE

Age: younger than 70 years:
22 cases

Age: 70-79 years;
66 cases

Age: 80 years or older;
70 cases

Figure 1. Study flow chart

ILD: Interstitial lung disease, AE: Acute exacerbation

was 48 months (range: 1-360 months). Among 443 cases in
409 ILD patients (including 26 patients with 34 AEs), 178 were
male, and the median age at the time of ILD diagnosis was 73
years (range: 20-97 years). Smoking history was current in 37
cases, former in 241, never in 162, and unknown in 3. The
comorbidities were as follows: 167 cases of hypertension, 128
of diabetes mellitus, 108 of cerebrovascular disease (including
past and coexisting conditions), and 91 of malignant tumors
(including past and coexisting conditions). ILD was classified
as UIP in 286 cases, as NSIP and other conditions in 88 cases,
and as collagen disease-related in 69 cases. The severity
classification at the time of ILD diagnosis was I: 330 cases, II:
39 cases, Ill: 60 cases, and IV: 14 cases.

Characteristics of Interstitial Lung Disease Patients who
Developed Acute Exacerbation

The median age at AE onset was 78 years (range: 54-97 years).
By age group, 22 (13.9%) cases were under 60 years old, 66
(41.8%) were in their 70s, and 70 (44.3%) were 80 years or
older. Patient characteristics by age are shown in Table 1. The
older the patient group, the higher the proportion of men,
patients with cardiovascular disease, and patients with a history
of smoking. The median time from AE onset to consultation was
2 days (range: 1-15 days).

Do Not Attempt Resuscitation Acquisition and Treatment
Details for Patients with Acute Exacerbation

Table 2 shows the rate of DNAR submission by patients with AEs
and their families, as well as the treatment outcomes for AEs.
There were no significant differences between age groups in
the rates of “do not attempt resuscitation (DNAR)” submission
or of treatment administered for AEs.

Table 1. Clinical characteristics of cases by age at onset of acute exacerbation

Patient groups by age

Younger than 80 years

Number of cases 88
Gender, male : female 74 ;14
Comorbid diseases
Hypertension 37
Diabetes 33
Cardio-cerebrovascular 17
Malignancy 18
Smoking habit, never : former : current 16:59:13
ILD
Idiopathic ILD
UIP 57
NSIP or others 15
Collagen disease-related ILD 16
ILD grade
Ll v 57 :11:17:3

P value

80 years or older

70

35:35 0.001
41 0.039
21 0.324
17 0.450
13 0.767
38:32:0 0.001
45

10 0.820
15

36:6:20:8 0.080

ILD: Interstitial lung disease, UIP: Usual interstitial pneumonia, NSIP: Non-specific interstitial pneumonia



Thorac Res Pract.

Survival in all 443 Interstitial Lung Disease Cases

During the follow-up period, 161 of the 443 cases died. The
causes of death were respiratory failure in 143 cases and other
causes in 18 cases (cancer in 10 cases, unknown in 6 cases,
and cardiovascular in 2 cases).

The survival curves for the 443 cases are shown in Figure 2A.
The MST for these cases was 120 months. Figure 2B shows
survival time by severity of ILD at diagnosis. The MST for each
group was 121 months for stage I, 120 months for stage Il, 73
months for stage Ill, and 44 months for stage IV. There was a
significant difference in survival time among these four groups
(P=0.0001).

Uchiyama et al. Age and Comorbidities in ILD Patients with AE

Survival of Patients with and Without Acute Exacerbation

The MST for the 158 cases of AE was 2.0 months. Sixty-five
cases died within 30 days of an AE, 25 died between 30 and 90
days, and 68 survived more than 90 days. The survival curves
for patients by age at AE onset are shown in Figures 3A and
3B. The survival curves for patients under 70 years of age and
for those in their 70s were nearly identical, whereas survival
times for patients aged 80 years or older were worse than those
for the other age groups. A statistically significant difference in
survival times was observed between cases younger than 80
years and those 80 years or older (P = 0.0012).

Table 2. Comparison of treatments for AEs in cases stratified by age

A. Comparison of three case groups aged 70 and 80 years

Patient groups by age P value
Younger than 60 years 70-79 years 80 years or older
Number of cases 22 66 70
Confirmation of intention not to receive life-sustaining treatment
Present : absent 15:7 52:14 60:10 0.1786
Treatment administered
Steroid pulse therapy 19 48 44 0.0926
NPPV 1 7 9 0.5469
Ventilator management 2 8 3 0.2482
B. Comparison of two case groups: younger than 80 vs. 80 years or older
Patient groups by age P value
Younger than 80 years 80 years or older
Number of cases 88 70
Confirmation of intention not to receive life-sustaining treatment
Present : absent 67 :21 60 :10 0.1321
Treatment administered
Steroid pulse therapy 67 44 0.0697
NPPV 8 9 0.4479
Ventilator management 10 3 0.0744
AE: Acute exacerbation, NPPV: Non-invasive positive pressure ventilation
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Figure 2. The survival curves for 443 interstitial lung disease (ILD) cases (A). The median survival time (MST) for these cases was 120 months. Survival
curves according to the severity of ILD at the time of diagnosis (B). The MST for each group was 121 months for stage I, 120 months for stage Il, 73
months for stage Ill, and 44 months for stage IV. There was a significant difference in survival time among these four groups (P = 0.0001)
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Forty-seven cases died during the follow-up period without
developing an AE. Causes of death in these cases were
respiratory failure (36 cases), cancer (10 cases), and other
(arrhythmia) (1 case).

Impact of Comorbidities on Prognosis

We investigated the impact of comorbidities on cases of AE
(Table 3). Univariate analysis revealed that “younger than 80
years at the time of AE onset,” “no concurrent hypertension,”
“no concurrent diabetes mellitus,” “no concurrent malignant
disease,” and “imaging findings other than UIP” were significant
factors; however, only the first four—excluding “imaging
findings other than UIP”"—were associated with a favorable
prognosis.

Subgroup Analyses

Subgroup analyses were conducted in 102 patients with UIP
(two-thirds of all cases), divided into two groups: those younger
than 80 years and those 80 years or older. In univariate analysis,
diabetes (P = 0.0057), malignant disease (P = 0.0249), and age
80 years or older (P=0.0271) were found to be poor prognostic

1 A
.84
younger than 70 years, 22 cases, MST not reached
2:67] z
5 70-79 years, 66 cases, MST not reached =
@ .4 2
80 years or older, 70 cases, MST 41days
.27
0 -

0 500 1000 1500 2000 2500 3000 3500

Time (days) P =0.005, log-rank test
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factors after the onset of AE. In multivariate analysis, only
the presence of diabetes (P = 0.0284) was a significant poor
prognostic factor, whereas the presence of malignant disease (P
= 0.0719) and being 80 years or older (P = 0.0555) showed a
trend toward a poor prognosis.

DISCUSSION

The present study included 443 ILD cases, including 158 with
median ages of 73 years at ILD diagnosis and 78 years at AE
onset, and yielded the following results: the MST for all ILD
cases was 10 years, while the MST for AE-onset cases was 2
months. Elderly AE-onset cases were more likely to be male, to
have comorbid hypertension, and to have a history of smoking.
There were no age-related differences in requests for DNAR
or in treatment administered for AE. However, the prognosis
for cases in which AE developed at age 80 years or older was
significantly poorer than for cases younger than 80 years. The
survival curve for cases who survived 3 months after onset of
AE plateaued. An age at onset of AE of 80 years or older and
comorbidities such as hypertension, diabetes mellitus, and
malignant disease were significant predictors of poor prognosis.

younger than 80 years, 88 cases, MST not reached

80 years or older, 70 cases, MST 41 days

0 500 1000 1500 2000 2500 3000 3500

Time (days) P =0.001, log-rank test

Figure 3. The survival curves by age at the time of acute exacerbation (AE) onset for cases younger than 80 years, in their 70s, and 80 years or older
(A). The survival curves for patients under 70 years of age and in their 70s were nearly identical, while survival times for those 80 years or older were
worse than those for these age groups. There was a statistically significant difference among the three age groups (P = 0.0050). The survival curves by
age at the time of AE onset for cases younger than 80 years and 80 years or older (B). There was a statistically significant difference between survival
times for cases younger than 80 years and those 80 years or older (P = 0.0012)

Table 3. Univariate and multivariate analysis of clinicopathological factors and survival after AE in ILD patients

Univariate Multivariate
Variables P value HR 95% CI P value
Female gender 0.3443
Age, younger than 80 years 0.0012 1.788 1.145-2.791 0.0106
Never smoker 0.1323
Comorbid, without hypertension 0.0298 1.715 1.089-2.700 0.0200
Comorbid, without diabetes 0.0043 0.473 0.283-0.791 0.0043
Comorbid, without cardio-cerebrovascular diseases 0.8218
Comorbid, without malignancy 0.0164 1.817 1.116-2.959 0.0164
ILD type, other types than UIP 0.0288 1.563 0.987-2.474 0.0567
ILD grade | at the time of diagnosis 0.7742
Therapy with anti-fibrotic drug 0.7804

AE: Acute exacerbation, ILD: Interstitial lung disease, UIP: Usual interstitial pneumonia, HR: Hazard ratio, Cl: Confidence interval
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In developed countries, as the population ages, the median age
at diagnosis for many diseases is changing. Even for ILDs, the
median age at diagnosis is shifting to the 70s.#'*'5 Although it is
unclear whether this change is due to the aging of patients, the
age at which AEs occur is also increasing, with recent reports
showing a median age of AE onset of the mid-70s.'"? Takagi et
al.’ reported a study in which the median age at AE onset was
80 years old. In our study, the median age at ILD diagnosis and
the age at onset of AE were 73 and 78 years, respectively. It was
unclear how this aging affected the results. However, the results
contained three notable findings, which we discuss below.

The first notable finding concerned the survival time of ILD
patients. The results might have differed depending on the
inclusion criteria used when conducting the survey, such as
limiting ILD to IPE limiting it to patients with UIP on imaging,
or including CTD-ILD. However, regardless of the pathology
or etiology of ILD, studies published within the last few years
have also indicated that the MST from diagnosis for ILD patients
was around 2 to 5 years.*® Our current study, comprising 158
cases, showed that the MST from ILD diagnosis was 10 years.
Furthermore, according to the Japanese IPF disease severity
classification, the MST was 10 years for stages | and Il, 6 years
for stage Ill, and 3 years for stage IV. We compared our results
with those of one of the most impactful studies, the Hokkaido
study,” which included 553 IPF patients with a median age
of 70 years at diagnosis. In this large-scale study, the cause
of death in 40% of patients was respiratory failure due to
AEs, and the overall MST was 35 months. The proportions
of patients classified by the grading mentioned above were
stage I, II, Ill, and IV, with 33.7%, 28.6%, 22.2%, and 15.7%,
respectively.” The severity classification percentages of our
cases were 58.9%, 10.8%, 23.4%, and 7.0% for stage I, II,
I, and IV, respectively. The percentages of patients in stages |
and Il were 62.3% and 69.7%, respectively, indicating that our
cases had a significantly higher proportion of patients in stages
I and 1. Notably, MST could vary greatly depending on patient
grading. As mentioned above, previous studies, including the
Hokkaido study, generally indicate that the prognosis for ILD is
approximately 2—4 years from diagnosis.® However, it may be
important to consider severity classification when evaluating
MST, and our results suggest that, despite the advanced age of
ILD patients, some patients, particularly those with less severe
disease, may be expected to survive long-term. Therefore,
early diagnosis and elimination of currently known risk factors,
such as smoking, remain important. From this perspective,
antifibrotic drug treatment®' for patients with stage | or Il ILD
might also contribute to improving the prognosis. Additionally,
it would be necessary to carry out activities to raise widespread
awareness of these matters.

The second notable finding was the Kaplan-Meier survival
curves for patients who developed AE. Cases aged 80 years or
older had a poor prognosis, which was significantly different
from that of cases younger than 80 years. We speculated that this
result was not due to a significant difference in the proportion of
comorbid conditions between those in the two age groups, but
rather to a decline in the ability to cope with acutely progressive
conditions, such as AEs. Notably, the prognosis curve for cases
younger than 80 years who developed AE declined rapidly until
approximately 3 months and then leveled off. This suggested
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that patients who survived up to 3 months after the onset of AE
might include a subgroup expected to survive long-term.

The third notable result concerned factors affecting the
prognosis of AE. In this study, the factors that affected the
prognosis were older age; lifestyle diseases, such as diabetes
mellitus and hypertension; and malignant diseases, such as
lung cancer. Previous reports have highlighted the importance
of lifestyle diseases such as these.??** The metabolism and side
effects associated with the administration of corticosteroids
and immunosuppressants might affect prognosis. Further
elucidation of the pathogenesis of AE and establishment of
standard treatments are needed.

Study Limitations

We acknowledge that our study had some limitations. First,
when interpreting the results, the retrospective nature of the
study and the inclusion of heterogeneous ILD subtypes should
be explicitly emphasized. The study period was long, allowing
for an extended follow-up. While progress was made in the
diagnosis and treatment of ILD during that time, it remained
possible that these clinical advances were not fully taken
into account. Second, the GAP scoring system is the most
commonly used tool for predicting survival,®* but it requires
patient effort and assessment of diffusing capacity. In contrast,
the severity classification used in this study used oxygen
saturation measurement, a non-invasive assessment method,
and this classification was originally developed for IPE?#?° The
cohort in this study included a diverse group of ILD patients,
including those with less severe disease. One limitation of this
study is that this severity classification system has not been
validated in ILD patient populations other than IPE Third, we
analyzed recurrent AEs as independent events. This might have
introduced bias into the results. If an AE recovered to pre-
onset levels and the interval between the onset and the next
AE was at least several months, it was interpreted as a separate
AE. However, it is unclear whether this interpretation was
optimal, and future studies should consider optimal strategies
for handling multiple AEs. Despite the limitations mentioned
above, we believe we were able to provide results that more
closely reflect actual clinical practice. The results of this study
might indicate that many ILD patients aged 80 years or older
have a decline in biological functions that cannot currently be
quantified, such as the ability to tolerate and recover from acute
illness.>*3” However, this is beyond our current knowledge and
will need to be addressed in future research.

CONCLUSION

As the population ages, both the age at ILD diagnosis and the
age at onset of AE appear to be becoming older. The stage of
ILD should be considered when assessing its prognosis. Among
ILD cases who developed AE, 80 years of age was the threshold
distinguishing good from poor prognosis. Among cases with AE
onset before age 80, those who survive for a certain period
may be expected to have a favorable long-term prognosis. In
addition to aging, comorbid lifestyle diseases may influence the
prognosis of ILD cases who develop AE, and managing these
comorbidities during AE treatment may also be important.
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obtained from each patient at the time of the diagnostic workup
of ILD.

Footnotes

Authorship Contributions

Concept: H.S., R.H., Design: M.U.,, K.M., H.S., R.H., Data
Collection or Processing: M.U., KM., Y.M., NK., S.O.,, H.S.,
Analysis or Interpretation: M.U., K.M., S.O., H.S., Literature
Search: M.U., H.S., Writing: M.U., H.S.

Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: The authors declared that this study
received no financial support.

REFERENCES

1. Raghu G, Remy-Jardin M, Myers JL, et al. Diagnosis of idiopathic
pulmonary fibrosis. An Official ATS/ERS/JRS/ALAT Clinical Practice
Guideline. Am J Respir Crit Care Med. 2018;198(5):e44-e68.
[Crossref]

2. Elhai M, Avouac J, Allanore Y. Circulating lung biomarkers in
idiopathic lung fibrosis and interstitial lung diseases associated
with connective tissue diseases: Where do we stand? Semin
Arthritis Rheum. 2020;50(3):480-491. [Crossref]

3. Collard HR, Ryerson CJ, Corte TJ, et al. Acute exacerbation of
idiopathic pulmonary fibrosis. An International Working Group
Report. Am | Respir Crit Care Med. 2016;194(3):265-275.
[Crossref]

4. Yamamoto Y, Akamatsu T, Hirai K, Shirai T. Oscillometrically
assessed higher respiratory reactance is associated with
impaired lung function and poorer prognosis in patients with
fibrotic idiopathic interstitial pneumonias. Respir Investig.
2026;64(1):101352. [Crossref]

5. Fan Y, Bao H, Pimple P Olson AL, Nathan SD. Incidence rate and
prevalence of idiopathic pulmonary fibrosis in the United States
2017-2022. Ann Am Thorac Soc. 2026;23(2):208-218. [Crossref]

6. Zinellu A, Collu C, Nasser M, et al. The aggregate index of systemic
inflammation (AISI): a novel prognostic biomarker in idiopathic
pulmonary fibrosis. J Clin Med. 2021;10(18):4134. [Crossref]

7. Natsuizaka M, Chiba H, Kuronuma K, et al. Epidemiologic survey
of Japanese patients with idiopathic pulmonary fibrosis and
investigation of ethnic differences. Am J Respir Crit Care Med.
2014;190(7):773-779. [Crossref]

8. Salonen J, Purokivi M, Bloigu R, Kaarteenaho R. Prognosis and
causes of death of patients with acute exacerbation of fibrosing
interstitial lung diseases. BMJ Open Respir Res. 2020;7(1):¢000563.
[Crossref]

9. Kishaba T. Acute exacerbation of idiopathic pulmonary fibrosis.
Eurasian ] Med. 2017;49(3):204-206. [Crossref]

10. Kershaw CD, Batra K, Torrealba JR, Terada LS. Characteristics
and evaluation of acute exacerbations in chronic interstitial lung
diseases. Respir Med. 2021;183:106400. [Crossref]

Uchiyama et al. Age and Comorbidities in ILD Patients with AE

11. Gunning JA, Converse MF Gudarzi B, Lotfallah W, Racette SB.
Dietary patterns influence chronic disease risk and health outcomes
in older adults: a narrative review. Nutrients. 2025;17(24):3910.
[Crossref]

12. Sia LC, Amanda G, Baczek K, et al. Gender differences in clinical
features, comorbidities and prognostic outcomes in idiopathic
pulmonary fibrosis-a retrospective cohort analysis from the British
Thoracic Society Interstitial Lung Disease Registry. BMJ Open.
2025;15(10):2104914. [Crossref]

13. Kaunisto J, Salomaa ER, Koivisto M, Myllarniemi M. Overall drug
treatment of idiopathic pulmonary fibrosis patients from national
registries - a real-world study from Finland. BMC Pulm Med.
2023;23(1):364. [Crossref]

14. Tsuda H, Tanino R, Okimoto T, et al. Predictive value of Eastern
Cooperative Oncology Group performance status and body mass
index for antifibrotic tolerability and prognosis in patients with
idiopathic pulmonary fibrosis. Respir Med. 2025;250:108520.
[Crossref]

15. Sangani RG, Ghio AJ, Mujahid H, et al. Outcomes of idiopathic
pulmonary fibrosis improve with obesity: a rural appalachian
experience. South Med J. 2021;114(7):424-431. [Crossref]

16. Homma S, Suda T, Hongo Y, et al. Incidence and changes in
treatment of acute exacerbation of idiopathic pulmonary fibrosis
in Japan: a claims-based retrospective study. Respir Investig.
2022;60(6):798-805. [Crossref]

17. Shimizu H, Sakamoto S, Okamoto M, et al. Association of serum
monomeric periostin level with outcomes of acute exacerbation of
idiopathic pulmonary fibrosis and fibrosing nonspecific interstitial
pneumonia. Ann Transl Med. 2021;9(9):739. [Crossref]

18. Choe EJ, Jang JH, Park JH, Jung SY, Her M, Lee JH. Role of
blood Krebs von Lungen-6 in predicting acute exacerbation
in patients with idiopathic pulmonary fibrosis. PLoS One.
2025;20(5):€0323784. [Crossref]

19. Takagi R, Saraya T, Yamada S, et al. Clinical evaluation of acute
exacerbation of interstitial lung disease in a single tertiary center:
perspectives before and after the coronavirus disease 2019
pandemic. J Clin Med. 2024;13(19):5733. [Crossref]

20. Palmucci S, Roccasalva F, Puglisi S, et al. Clinical and radiological
features of idiopathic interstitial pneumonias (IIPs): a pictorial
review. Insights Imaging. 2014;5(3):347-364. [Crossref]

21. Franquet T, Giménez Palleiro A. Idiopathic pleuroparenchymal
fibroelastosis. Radiologia (Engl Ed). 2022;64 Suppl 3:301-307.
[Crossref]

22. Wang JM, Araki T, Cottin V, Han MK, Oldham JM. Quantitative
imaging methods in combined pulmonary fibrosis and emphysema.
Chest. 2024;166(6):1463-1472. [Crossref]

23. Ryerson CJ, Piciucchi S, Travis WD, Nicholson AG, Adegunsoye
A. Clinical applications of the 2025 ERS/ATS update of the
international multidisciplinary classification of the interstitial
pneumonias. Eur Respir J. 2026;67(3):2502312. [Crossref]

24. Ministry of Health, Labour and Welfare of Japan. Disease severity
staging system for idiopathic pulmonary fibrosis in Japan. Accessed
July 27, 2025. [Crossref]

25. Kondoh Y, Taniguchi H, Kataoka K, et al. Disease severity staging
system for idiopathic pulmonary fibrosis in Japan. Respirology.
2017;22(8):1609-1614. [Crossref]

26. Kreuter M, Belloli EA, Bendstrup E, et al. Acute exacerbations
in patients with progressive pulmonary fibrosis. ER] Open Res.
2024;10(6):00403-2024. [Crossref]

27. Saraya T, Kimura H, Kurai D, et al. Clinical significance of
respiratory virus detection in patients with acute exacerbation of
interstitial lung diseases. Respir Med. 2018;136:88-92. [Crossref]


https://doi.org/10.1164/rccm.201807-1255ST
https://doi.org/10.1016/j.semarthrit.2020.01.006
https://doi.org/10.1164/rccm.201604-0801CI
https://doi.org/10.1016/j.resinv.2025.101352
https://doi.org/10.1513/AnnalsATS.202503-262OC
https://doi.org/10.3390/jcm10184134
https://doi.org/10.1164/rccm.201403-0566OC
https://doi.org/10.1136/bmjresp-2020-000563
https://doi.org/10.5152/eurasianjmed.2017.17219
https://doi.org/10.1016/j.rmed.2021.106400
https://doi.org/10.3390/nu17243910
https://doi.org/10.1136/bmjopen-2025-104914
https://doi.org/10.1186/s12890-023-02630-1
https://doi.org/10.1016/j.rmed.2025.108520
https://doi.org/10.14423/SMJ.0000000000001275
https://doi.org/10.1016/j.resinv.2022.07.004
https://doi.org/10.21037/atm-21-414
https://doi.org/10.1371/journal.pone.0323784
https://doi.org/10.3390/jcm13195733
https://doi.org/10.1007/s13244-014-0335-3
https://doi.org/10.1016/j.rxeng.2022.12.002
https://doi.org/10.1016/j.chest.2024.08.007
https://doi.org/10.1183/13993003.02312-2025
https://www.mhlw.go.jp/content/10905000/001173504.pdf
https://doi.org/10.1111/resp.13138
https://doi.org/10.1183/23120541.00403-2024
https://doi.org/10.1016/j.rmed.2018.02.003

Thorac Res Pract.

28.

29.

30.

31.

32.

Kim JY, Kim J, Choi MG, et al. Development and validation of
a clinical scoring system predicting 30-day mortality in acute
exacerbation of idiopathic pulmonary fibrosis. Respirology.
2025;30(10):957-969. [Crossref]

Ari M, Akinci Ozyurek B, Yildiz M, et al. Mean platelet volume-
to-platelet count ratio (MPR) in acute exacerbations of idiopathic
pulmonary fibrosis: a novel biomarker for ICU mortality. Medicina
(Kaunas). 2025;61(2):244. [Crossref]

Urushiyama H, Jo T, Hasegawa W, et al. Preoperative use of
pirfenidone and reduced risk of postoperative severe respiratory
complications in patients with idiopathic pulmonary fibrosis:
Propensity score-matched analysis using a nationwide database in
Japan. Respirology. 2021;26(6):590-596. [Crossref]

Ichikado K, Ichiyasu H, lyonaga K, et al. An observational cohort
study of interstitial lung abnormalities (ILAs) in a large Japanese
health screening population (Kumamoto ILA study in Japan:
KILA-)). BMC Pulm Med. 2023;23(1):199. [Crossref]

Alhamad EH, Cal JG, Alrajhi NN, Aharbi WM, AlRikabi AC,
AlBoukai AA. Clinical characteristics, comorbidities, and

outcomes in patients with idiopathic pulmonary fibrosis. Ann
Thorac Med. 2020;15(4):208-214. [Crossref]

Uchiyama et al. Age and Comorbidities in ILD Patients with AE

33.

34.

35.

36.

37.

Buendia-Roldan I, Mejia M, Navarro C, Selman M. Idiopathic
pulmonary fibrosis: clinical behavior and aging associated
comorbidities. Respir Med. 2017;129:46-52. [Crossref]

Suzuki A, Kondoh Y. The clinical impact of major comorbidities
on idiopathic pulmonary fibrosis. Respir Investig. 2017;55(2):94-
103. [Crossref]

Shaw J, Marshall T, Morris H, Hayton C, Chaudhuri N. Idiopathic
pulmonary fibrosis: a holistic approach to disease management
in the antifibrotic age. J Thorac Dis. 2017;9(11):4700-4707.
[Crossref]

Feder A, Fred-Torres S, Southwick SM, Charney DS. The biology
of human resilience: opportunities for enhancing resilience across
the life span. Biol Psychiatry. 2019;86(6):443-453. [Crossref]
Garatachea N, Lucia A. Genes, physical fitness and ageing. Ageing
Res Rev. 2013;12(1):90-102. [Crossref]


https://doi.org/10.1111/resp.70071
https://doi.org/10.3390/medicina61020244
https://doi.org/10.1111/resp.14044
https://doi.org/10.1186/s12890-023-02455-y
https://doi.org/10.4103/atm.ATM_230_20
https://doi.org/10.1016/j.rmed.2017.06.001
https://doi.org/10.1016/j.resinv.2016.11.004
https://doi.org/10.21037/jtd.2017.10.111
https://doi.org/10.1016/j.biopsych.2019.07.012
https://doi.org/10.1016/j.arr.2012.09.003

