
Abbreviations

AE acute exacerbation
IPF idiopathic pulmonary fibrosis 

FVC forced vital capacity 
DLco diffusion capacity of the lungs for carbon monoxide 
PaO2 the partial pressure of oxygen in the arterial blood 
KL-6 Krebs von den Lungen-6
UIP usual interstitial pneumonia
MDD multi-disciplinary discussion
ATS American Thoracic Society
ERS European Respiratory Society
SpO2 saturation of peripheral oxygen
SP-D surfactant protein D 
CRP C-reactive protein
FiO2 fraction of inspired oxygen 
P/F PaO2/FiO2.
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Abstract. Background: In 2016, the diagnostic criteria for the acute exacerbation (AE) of idiopathic pulmo-
nary fibrosis (IPF) were revised. However, there have been published few clinical reports on AE–IPF published 
using the new criteria. The aim of this study was to investigate the incidence of, risk factors for, and mortality 
due to newly defined AE. Moreover, differences between triggered AE and idiopathic AE were investigated. 
Methods: The retrospective study was conducted including all IPF patients diagnosed with surgically-proven 
usual interstitial pneumonia through multi-disciplinary discussion between January 2006 and December 2015. 
Data were retrieved from a clinical chart review. Results: A total of 107 patients with newly diagnosed 107 IPF 
patients were included. The cumulative incidence of initial AE were 9.6% at 1 year, 16.8% at 2 years, 23.9% at 
3 years, and 37.3% at 4 years after diagnosis. Three risk factors for AE–IPF development were identified: 1) the 
minimum peripheral ozygen saturation level of ≤88% during the 6-minute walk test at the time of diagnosis; 
2) forced vital capacity (FVC) decreasing by ≥10% in 1 year; and 3) diffusion capacity of the lungs for carbon 
monoxide (DLco) decreasing by ≥15% in 1 year. There were no significant differences in background (exclud-
ing C-reactive protein), survival and treatment between patients with triggered AE and those with idiopathic 
AE. Conclusions: The 6-minute walk test and an annual decline in FVC and DLco were predictive factors for 
AE incidence. The causes of AE–IPF did not affect the prognosis or treatment options in clinical practice. 
(Sarcoidosis Vasc Diffuse Lung Dis 2019; 36: 39-46)
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Introduction

Idiopathic pulmonary fibrosis (IPF) is a chronic 
progressive disease with a poor prognosis. Although 
IPF progression is typically gradual, new shad-
ows sometimes appear in bilateral lungs during the 
chronic stage, and an acute exacerbation (AE) can 
occur, leading to acute respiratory failure. In 2016, 
the diagnostic criteria for AE–IPF were changed 
so that acute respiratory failure induced by identi-
fied causes (e.g., infections, surgery, and medication) 
were also included in addition to acute respiratory 
failure of unknown causes (1). AE due to identified 
causes was described as triggered AE, AE due to 
unidentified causes was described as idiopathic AE.

There are few clinical reports on the incidence, 
prognosis, and treatment of the newly defined AE. 
In the previous criteria for AE, forced vital capacity 
(FVC), diffusion capacity of the lung for carbon mon-
oxide (DLco), the partial pressure of oxygen in the ar-
terial blood (PaO2), Krebs von den Lungen-6 (KL-6) 
level at IPF diagnosis, and FVC decline greater than 
10% within 6 months were reported as risk factors for 
the onset of AE (2-5). Risk factors for the incidence 
of AE using the new criteria are not well understood. 
Moreover, the incidence and prognosis of AE remain 
unknown since the diagnostic criteria have changed. 
It is not well understood whether there is a differ-
ence in patient characteristics, treatment, and prog-
nosis between triggered AE and idiopathic AE in 
the clinical setting. Therefore, the aim of this study 
was to investigate the incidence of, risk factors for, 
and mortality due to newly defined AE. In addition, 
the treatment and prognosis were compared between 
triggered AE and idiopathic AE groups.

Methods

Subjects

A retrospective cohort study was conducted in-
cluding patients with IPF who underwent surgical 
lung biopsy, who showed a surgically-proven usual 
interstitial pneumonia (UIP) pattern, and who were 
diagnosed through multi-disciplinary discussion 
(MDD) at the Kanagawa Cardiovascular and Res-
piratory Center between January 2006 and Decem-
ber 2015. IPF diagnoses were based on the 2011 

American Thoracic Society (ATS)/European Res-
piratory Society (ERS) IPF statement (6). Three 
specialists were involved in MDD: 1) a pulmonolo-
gist who specialized in interstitial lung diseases; 2) a 
chest radiology specialist; and 3) a chest pathology 
specialist. Patients with cancer, including lung can-
cer, and those who did not receive regular check-ups 
at our center after undergoing a surgical lung biopsy 
were excluded from the study. In addition, the pa-
tients for whom the diagnosis was changed to inter-
stitial pneumonia of known causes after the initial 
diagnoses of IPF (e.g., interstitial pneumonia associ-
ated with connective tissue diseases and hypersen-
sitivity pneumonitis) were excluded from the study. 
The 2016 International Working Group Report on 
diagnostic criteria for AE-IPF was used to diag-
nose AE–IPF (1). The protocol for this study was 
approved by the ethical review board of our center 
(Research Ethics Committee, Kanagawa Cardiovas-
cular and Respiratory Center, Kanagawa Prefectural 
Hospital Organization).

Incidence of and risk factors for AE–IPF

Risk factors for the occurence of AE–IPF were 
examined using data from the time of IPF diagno-
sis to until one year following diagnosis. The mini-
mum saturation of peripheral oxygen (SpO2) during 
the 6-minute walk test was set at 88% (7), and the 
threshold for the difference (ΔSpO2) from the base-
line SpO2 to the minimum SpO2 was set at 4% (8). In 
addition, using previous studies (5) (8), the thresh-
olds for the amount of change on the lung function 
tests one year following diagnosis were set at a 10% 
decline for FVC and a 15% decline for DLco.

Prognosis of AE-IPF

The clinical characteristics at AE onset, treat-
ment, and 90-day survival from the onset of AE–IPF 
were investigated. In cases with multiple incidences 
of AE–IPF, data from the most recent AE were used 
in order to compare the history of AE in patients 
with triggered AE and idiopathic AE.

Statistical analysis

Kaplan-Meier curves and the log-rank test were 
used to analyze survival. A Cox proportional hazards 
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regression analysis was used to analyze the risk fac-
tors for the incidence of AE–IPF. First, a univariate 
analysis was conducted to elicit significant factors, 
which were then inserted into covariates. Next, a 
multivariate analysis was conducted using stepwise 
regression. Comparison between the two groups was 
done using the Mann-Whitney’ U test. Fisher’s exact 
test was used in the test of the crosstab. A p-value of 
<0.05 was considered statistically significant. Excel 
Statistics (Social Survey Research Information Co., 
Ltd.) was used for the analyses.

Results

Subject characteristics

Overall, 145 patients were diagnosed with UIP 
by surgical lung biopsy between January 2006 and 
December 2015. A total of 38 patients were exclud-
ed: 7 patients with cancer; 11 patients who were re-
ferred to another facility after surgical lung biopsy 
and thus not available for follow-up; 13 patients who 
were determined to be non-IPF through MDD; and 
7 patients whose diagnosis was changed from IPF to 
interstitial pneumonia of known causes (6 patients 
with connective tissue disease-associated intersti-
tial pneumonia and 1 patient with hypersensitivity 
pneumonitis) during the observation period. Finally, 
107 patients were included in the retrospective co-
hort analysis (Figure 1). The mean observation pe-

riod was 3.9 years, and the baseline characteristics at 
the time of IPF diagnosis are shown in Table 1. Of 
the included patients, 77% were male, the mean age 
was 66.9 years, 25 were non-smokers (23%), and 16 
patients had a family history (15%). Average KL-6 
and surfactant protein D (SP-D) levels were rather 
elevated (1147 U/mL [152–400 U/mL] and 219 ng/
mL [0–109.9 ng/mL]) respectively. The mean FVC 
% predicted and DLco % predicted were 85.3% and 
82.1%, respectively. The 6-minute walk test was con-
ducted under room air conditions for all patients, and 
the mean distance was 458 meters. The mean mini-
mum SpO2 was 91% during the 6-minute walk test, 
and the mean SpO2 decline from baseline was 5.3%. 

Fig. 1. Flow of this study. UIP: usual interstitial pneumonia, IPF: 
idiopathic pulmonary fibrosis

Table 1. Baseline characteristics at the time of IPF diagnosis

Characteristics

Subjects	 107
   Male	   82
Age (yrs)	 66.9±7.1
Smoking history
   Never smoke	 25
   Current smoker	   3
   Ex-smoker 	 69 
   Pack-year	 40.2±25.5
Surgical lung biopsy (Yes)	 107
Familial interstitial lung diseases (Yes)	   16
Blood tests (n=107)
   KL-6 (U/mL)	 1147±826
   SP-D (ng/mL)	   219±139
   LDH (U/L) 	 225±43
   CRP (mg/dL) 	   0.40±1.81
   PaO2 (Torr) 	 84.9±8.3
Pulmonary function (n=107)
   FVC (L)	    2.82±0.79
   FVC %pred (%)	    85.3±17.0
   FEV1/FVC (%) 	  79.0±6.5
   DLco %pred (%)	    82.1±19.3
   DLco (mL/min/mm Hg)	  14.8±3.9
6-minute walk test (n=95)
   Distance (meter)	  458±82
   Minimum SpO2 (%)	  91±4
Bronchoalveolar lavage fluid findings (n=81)
   Total cell count (×10^5)	 2.07±1.55
   Macrophages (%)	 78.2±18.0
   Lymphocytes (%)	 16.9±16.8 
   Neutrophils (%)	 3.4±5.0
   Eosinophils (%)	 1.6±1.9

Data are presented as n or mean±standard deviation. Definition 
of abbreviations: IPF: idiopathic pulmonary fibrosis, KL-6: Krebs 
von den Lungen-6, SP-D: surfactant protein-D, LDH: lactate 
dehydrogenase, CRP: C-reactive protein, PaO2: partial pressure 
of oxygen in arterial blood, FVC: forced vital capacity, %pred: % 
predicted, FEV1: forced expiratory volume in 1 second, DLco: dif-
fusion capacity of the lung for carbon monoxide, SpO2: arterial 
oxygen saturation measured by pulse oximetry.
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While the patients exhibited normal lung function, 
they experienced diminished exercise tolerance.

Prognosis and causes of death

The 50% survival rate from the time of IPF di-
agnosis was 5.6 years. The main causes of death were 
AE (41%), chronic respiratory failure (41%), sudden 
death (9%), and lung cancer (2%).

AE incidence

The cumulative incidence rates of the initial AE 
were 9.6% for 1 year following diagnosis, 16.8% for 
2 years, 23.9% for 3 years, and 37.3% for 4 years. For 
the first four years, the incidence of AE–IPF occurred 
at a consistent rate of 7.1%-13.4% per year (Figure 
2). There were 39 patients in whom an AE–IPF oc-
cured during the observation period, and there was 
a significant difference in the prognosis between the 
group with AE–IPF (median survival time, 3.65 
years) and that without (median survival time, not 
calculable) (Log-rank test, P<0.001) (Figure 3).

Risk factors for AE

Analysis of the risk factors for the incidence 
of AE using a univariate Cox proportional hazards 
model revealed the following factors: 1) the 6-minute 
walk distance was short; 2) the minimum SpO2 dur-
ing 6-minte walk test was 88% or less; 3) KL-6, SP-
D, and C-reactive protein (CRP) were high; 4) PaO2 
was low; 5) FVC was low; 6) there was 10% or more 

FVC decline in 1 year; and 7) 15% or more DLco de-
cline in 1 year. Furthermore, the multivariate analysis 
found the following risk factors for the incidence of 
AE–IPF: 1) the minimum SpO2 during the 6-minute 
walk test at the time of the diagnosis was 88% or less; 
2) 10% or more FVC decline in 1 year; and 3) 15% or 
more DLco decline in 1 year (Table 2).

Second AE–IPF

Among the 39 patients with AE–IPF, eight pa-
tients (21%) experienced a second occurence of AE–
IPF. Of these eight, two patients experienced a third 
incidence of AE–IPF.

Prognosis of AE–IPF 

Among the 39 patients with AE-IPF, the mean 
duration from the time of IPF diagnosis until the on-
set of AE–IPF was 2.1 years, and 14 patients (36%) 
received no previous treatment before AE onset. At 
the time of the AE onset, the mean CRP was 9.66 
mg/dL, KL-6 was 1625 U/mL, and the PaO2/frac-
tion of inspired oxygen (FiO2) (P/F) ratio was 234. 
The 90-day survival rate from the onset of AE–IPF 
was 50.4% (Figure 4). 

Comparison between triggered and idiopathic AE

Among the 39 patients with AE, 10 had the fol-
lowing types of triggered AE: infections (6 patients), 

Fig. 2. Kaplan-Meier curve for cumulative incidence rates of acute 
exacerbation of idiopathic pulmonary fibrosis. 

Fig. 3. Kaplan-Meier survival curves for cases with acute exacer-
bation of IPF and those without acute exacerbation of IPF. Me-
dian survival time of cases with acute exacerbation was 3.65 years 
and median survival time of cases without acute exacerbation was 
unreached
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surgical lung biopsy (2 patients), video-assisted 
thoracoscopic surgery for lung cancer found dur-
ing the observation period (1 patient), and alveolar 
hemorrhage (1 patient). The CRP level at the onset 
of AE was significantly higher in the triggered AE 
group compared to the idopathic AE group (Table 
3). The median CRP level of triggered AE due to in-
fection was 25.0 mg/dL, while that of triggered AE 
due to causes other than infection was 8.2 mg/dL. 
The 90-day survival rates for triggered and idiopathic 
AEs were 60% and 45%, respectively, with no signifi-
cant difference in survival between the two groups 
(Figure 5). In addition, there was no difference in the 
treatment between the patients with triggered AE 
and those with idiopathic AE (Table 4).

Table 2. Risk factors for the occurence of acute exacerbation 

Parameters	 Hazard ratio (95% CI)	 p value

Univariate Cox analysis
Males, sex	 0.98	 (0.43-2.24)	 NS
Age (yrs)	 1.02	 (0.97-1.07)	 NS
BMI (kg/m^2)	 1.03	 (0.94-1.12)	 NS
Smoking history	 1.01	 (0.46-2.20)	 NS
Family history	 1.86	 (0.85-4.08)	 NS
BAL
   Total cell count (×10^5)	 1.13	 (0.89-1.43)	 NS
   Macrophages (%)	 1.01	 (0.98-1.03)	 NS
   Lymphocytes (%)	 0.99	 (0.97-1.02)	 NS
   Neutrophils (%)	 1.03	 (0.97-1.10)	 NS
   Eosinophils (%)	 1.02	 (0.84-1.24)	 NS
6-minute walk test (6MWT)
  Distance (meter)	 0.99	 (0.988-0.99)	 0.02
  Minimum SpO2, 88% or less	 0.86	 (0.80-0.93)	 <0.001
  ΔSpO2, 4% or more	 1.63	 (0.74-3.55)	 NS
KL-6 (U/mL)	 1.001	 (1.001-1.005)	 0.002
SP-D (ng/mL)	 1.003	 (1.001-1.005)	 0.003
LDH (U/L)	 1.01	 (0.998-1.01)	 NS
CRP (mg/dL)	 1.20	 (1.06-1.35)	 0.003
PaO2 (Torr)	 0.94	 (0.90-0.98)	 0.005
FVC %pred	 0.97	 (0.95-0.99)	 0.007
DLco %pred	 0.99	 (0.99-1.01)	 NS
10% or more FVC decline in 1 year	 7.45	 (3.12-17.77)	 <0.001
15% or more DLco decline in 1 year	 2.74	 (1.06-7.10)	 0.038
KL-6 increase in 1 year (U/mL)	 1.21	 (0.54-2.70)	 NS
SP-D increase in 1 year (ng/mL) 	 1.67	 (0.70-3.98)	 NS

Multivariate Cox analysis
Minimum SpO2 in 6 MWT, 88% or less	 5.28	 (1.44-19.32)	 0.012
10% or more FVC decline in 1 year 	 4.14	 (1.26-13.65)	 0.020
15% or more DLco decline in 1 year	 4.66	 (1.19-18.17)	 0.027

Cox proportional hazards regression model was used. Definition of abbreviations: BMI: body mass index, BAL: Bronchoalveolar lavage, 
SpO2: arterial oxygen saturation measured by pulse oximetry, ΔSpO2: difference from the resting SpO2 to the minimum SpO2, KL-6: Krebs 
von den Lungen-6, SP-D: surfactant protein-D, LDH: lactate dehydrogenase, CRP: C-reactive protein, PaO2: partial pressure of oxygen in 
arterial blood, FVC: forced vital capacity, %pred: % predicted, DLco diffusion capacity of the lungs for carbon monoxide, NS: not significant.

Fig. 4. 90-day survival curve from the acute exacerbation onset. 
90-day survival rate was 50.4%
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Discussion

This retrospective cohort study was conducted 
including newly diagnosed IPF patients with UIP, as 
identified by surgical lung biopsy. This study investi-
gated the incidence rates, risk factors and mortality 
of patients with newly defined AE. The results indi-
cated that AE–IPF occurred at a consistent rate for 
the first 4 years following diagnosis. Furthermore, the 
analysis revealed that risk factors for the incidence of 
AE included minimum SpO2 during the 6-minute 
walk test at the time of the diagnosis and annual de-
clines of FVC and DLco. There were no differences 
in the prognosis or treatment between the triggered 
AE and idiopathic AE in the clinical setting.

The 2011 ATS/ERS/Japanese Respiratory Soci-
ety/Latin American Thoracic Association IPF state-
ment allowed for the diagnosis of IPF if CT images 
revealed UIP pattern without a surgical lung biopsy, 
which was previously necessary for the diagnosis of 
IPF (6). In the 2017 Fleischner Society White Pa-
per, IPF diagnosis by CT images alone became more 
common (9). However, diagnosing IPF using CT 
images is difficult and there is often disagreement 
even among chest radiology specialists (10). We 
were concerned that cases other than IPF might be 
diagnosed as IPF in the clinical setting. Addition-
ally, even when CT images show a typical UIP, his-
topathological analysis occasionally reveals that it is 
UIP a known cause (e.g., vasculitis and rheumatoid 
arthritis). Moreover, it is common for the diagnosis 
of UIP to be made histopathologically when there is 

Table 3. Characteristics at the onset of acute exacerbation

Characteristics	 Triggered AE	 Idiopathic AE	 p value

Subjects	 10	 29	 NS
Male, sex	   9	 23	 NS
Age (yrs)	 70.8±5.7	 69.2±7.7	 NS
Period from IPF diagnosis (yrs)	   3.3±3.5	 1.7±1.4	 NS
PSL before AE	 1	 11	 NS
Immunosuppressants before AE	 0	   7	 NS
Anti-fibrotic agents before AE	 6	 16	 NS
No previous treatment before AE	 4	 10	 NS
History of AE	 1	   7	 NS
Blood tests 
   KL-6 (U/mL)	 1175±778	 1763±828	 NS
   SP-D (ng/mL)	   251±212	   253±123	 NS
   LDH (U/L) 	   343±164	   361±125	 NS
   Albumin (g/mL)	   3.1±0.6	   3.3±0.5	 NS
   CRP (mg/dL) 	   17.7±10.2	   6.8±7.2	 0.007
   P/F ratio 	   242±196	 230±89	 NS

Data are presented as n or mean±standard deviation. Date from the most recent acute exacerbation were used. Mann-Whitney U test was 
used. Definition of abbreviations: IPF: idiopathic pulmonary fibrosis, PSL: prednisolone, AE: acute exacerbation, KL-6: Krebs von den Lun-
gen-6, SP-D: surfactant protein-D, LDH: lactate dehydrogenase, CRP: C-reactive protein, P/F ratio: PaO2/FiO2 ratio, NS: not significant.

Fig. 5. Comparison of survival curves from the acute exacerbation 
onset between triggered and idiopathic acute exacerbation

Table 4. Treatment of triggered acute exacerbation and idiopathic 
acute exacerbation

Parameters	 Triggered	 Idiopathic	 p value
	 AE	 AE

Cases	 10	 29
Steroid pulse	 8 (80) 	 26 (90)	 NS
IVCY	 4 (40)	  6  (21)	 NS
Oral immunosuppressants	 2 (20)	  9  (31)	 NS
PMX-DHP	 3 (30)	  6  (21)	 NS
Antibacterial drugs	 9 (90)	 20 (69) 	 NS

Data are presented as n (%). Fisher’s exact test was used.
Definition of abbreviations: AE: acute exacerbation, IVCY: intra-
venous cyclophosphamide, PMX-DHP: polymyxin B-immobi-
lized fiber column direct hemoperfusion, NS: not significant.
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no typical UIP pattern on CT images (11). Although 
the present study has a strong bias, with only surgi-
cal lung biopsy cases, we believe that patients with 
IPF who have a UIP pattern on surgical lung biopsy 
and are diagnosed through MDD likely have an ac-
curate diagnosis that would be minimally influenced 
by future changes in IPF diagnostic criteria. As IPF 
diagnosis by CT images alone became more com-
mon, it is expect that the frequency of surgical lung 
biopsy will decrease in the clinical setting. Therefore, 
we included IPF patients with surgically-proven UIP 
as the subjects in this study, even though it is impor-
tant to consider AE in IPF cases without surgical 
lung biopsy.

During the first 4 years after the diagnosis of 
IPF, the cumulative rate of initial AE–IPF was con-
sistently 7.1%-13.4%. For the fifth year, the annual 
incidence rate was 5.5%, which was slightly lower 
than that of the first 4 years. This may have occurred 
because the mean observation period was only 3.9 
years. Previous studies have reported that the inci-
dence rate of AE–IPF for 1 year was 4%-9% (12-
14). The incidence of AE using the new AE-IPF 
diagnostic criteria tended to be relatively high. The 
reason of the increase in AE incident was that the 
acute respiratory failure induced by identified and 
unknown causes could be diagnosed as AE.

Previous reports indicated that risk factors for 
the AE–IPF consisted of respiratory symptoms 
(modified Medical Research Council breathlessness 
scores and St. George’s Respiratory Questionnaire 
scores), PaO2, FVC, DLco, and 6-minute walk dis-
tance (2-5). In addition, Kondoh et al. reported that 
an FVC decline greater than 10% within 6 months 
was a risk factor for the occurrence of AE–IPF (5) 
(15). In this study, FVC decline of 10% or greater 
and DLco decline of 15% or greater within 1 year 
were risk factors for AE–IPF. Even 4 years after the 
diagnosis, AE–IPF occurred approximately at the 
same frequency as 1 year after the diagnosis. There-
fore, data from the time of the IPF diagnosis alone is 
not sufficient for predicting the incidence of AE–IPF 
over the long-term. The results of this study demon-
strated that the amount of change in FVC and DLco 
in 1 year was a risk factor for the occurrence of AE, 
suggesting the importance of follow-up after the di-
agnosis. Furthermore, one study reported that FVC 
does not accurately reflect the prediction of disease 
progression in patients who also developed emphy-

sema (16). Therefore, it might be important to check 
not only FVC but also DLco regularly.  

In this study, the AE incidence over 4 years was 
higher in patients whose the minimum SpO2 was 88% 
or less during the 6-minute walk test. The 6-minute 
walk test has been reported to correlate with maxi-
mum oxygen uptake (17), quality of life (18), and to 
have no correlation with spirometry in patient with 
chronic pulmonary disease (19). Evaluation of total 
exercise tolerability, such as the 6-minute walk test 
might be important for the prediction of AE–IPF.

The 90-day survival rate from the onset of an 
AE was 50.4% in this study, which is better than that 
described in previous reports from Japan (20, 21). A 
possible reason is that, unlike the Japanese AE–IPF 
diagnostic criteria, the 2016 AE–IPF diagnostic cri-
teria do not include “more than 10 Torr decline in 
PaO2 from baseline” which enables mild acute res-
piratory failure to be diagnosed as AE–IPF.

There were no differences in the prognosis or 
treatment (steroid pulse, intravenous cyclophospha-
mide, oral immunosuppressants, polymyxin B, and 
antimicrobial drugs) at the time of the AE–IPF be-
tween the triggered AE and idiopathic AE groups. 
The causes of AE–IPF did not impact the prognosis 
or treatment options in clinical practice; therefore, 
the new AE–IPF diagnostic criteria appear to be 
useful in clinical setting. CRP level at the onset of 
AE was significantly higher in triggered AE group, 
especially AE due to infection. CRP level might be 
useful for differentiating between AE caused by in-
fection and other AEs.

This study had several limitations. This study was 
a retrospective investigation conducted at a single fa-
cility with a limited number of AE–IPF patients. The 
investigation included patients who had undergone 
a surgical lung biopsy; therefore, mild cases and pa-
tients who had positive attitudes toward medical care 
tended to be selected as the subject group. In addi-
tion, because all the patients were Japanese, it was 
not possible to determine whether there were any 
inter-racial differences in the incidence and mortality 
rates of AE–IPF. Despite these limitation, we believe 
that we could show the incidence, risk factors, and 
prognosis of newly defined AE in IPF patients.

In conclusion, the newly defined AE–IPF oc-
curred at a consistent rate each year following di-
agnosis. Predictive factors for the incidence of AE 
included the minimum SpO2 during the 6-mintue 



R. Okuda, E. Hagiwara, T. Katano, et al.46

walk test, and an annual decline in FVC and DLco. 
The causes of AE–IPF did not impact the prognosis 
or treatment options in clinical practice.
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