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Clinical Features, Diagnosis, Management, 
and Outcomes of Idiopathic Pulmonary 
Fibrosis in Korea: Analysis of the Korea IPF 
Cohort (KICO) Registry
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Background: The Korea Interstitial Lung Disease Study Group has made a new nationwide idiopathic pulmonary 
fibrosis (IPF) registry because the routine clinical practice has changed due to new guidelines and newly developed 
antifibrotic agents in the recent decade. The aim of this study was to describe recent clinical characteristics of Korean IPF 
patients. 
Methods: Both newly diagnosed and following IPF patients diagnosed after the previous registry in 2008 were enrolled. 
Survival analysis was only conducted for patients diagnosed with IPF after 2016 because antifibrotic agents started to be 
covered by medical insurance of Korea in October 2015.
Results: A total of 2,139 patients were analyzed. Their mean age at diagnosis was 67.4±9.3 years. Of these patients, 76.1% 
were males, 71.0% were ever-smokers, 14.4% were asymptomatic at the time of diagnosis, and 56.9% were at gender-age-
physiology stage I. Occupational toxic material exposure was reported in 534 patients. The mean forced vital capacity 
was 74.6% and the diffusing capacity for carbon monoxide was 63.6%. Treatment with pirfenidone was increased over 
time: 62.4% of IPF patients were treated with pirfenidone initially. And 79.2% of patients were treated with antifiboritics 
for more than three months during the course of the disease since 2016. Old age, acute exacerbation, treatment without 
antifibrotics, and exposure to wood and stone dust were associated with higher mortality.
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Introduction
The Korea Interstitial Lung Disease Study Group made a 

Korean nationwide idiopathic pulmonary fibrosis (IPF) regis-
try in 2008, which analyzed IPF patients diagnosed from 2003 
to 20071. It reported characteristics of Korean IPF patients, 
showing that old age, lower forced vital capacity (FVC) and 
diffusing capacity for carbon monoxide (DLco), and higher 
gender-age-physiology (GAP) index were associated with 
poor prognosis. 

The diagnosis and treatment of IPF had some changes dur-
ing the recent decade. Although IPF is still a fatal disease char-
acterized by chronic progressive course and limited effective 
therapies, two antifibrotic agents, pirfenidone and nintedanib, 
have been shown to be able to slow the decline of lung func-
tion2,3. Moreover, new guidelines for diagnosis and manage-
ment of IPF were published4,5. Therefore, some changes in 

diagnosis, treatment, and outcomes during the past decade 
were expected. 

According to randomized clinical trials2,3 and their extension 
study6, the natural history of IPF and treatment effects have 
been revealed. However, randomized clinical trials have strict 
inclusion and exclusion criteria. Therefore, results of these 
clinical trials could not be applied to a lot of patients because 
they did not meet the inclusion criteria. A registry can bridge 
the gap between real-world clinical practice and clinical trial. 
Because real-world data can be more representative of clinical 
practice than clinical trials although lots of confounding vari-
ables were observed and the results should be analyzed with 

Table 1. Baseline characteristics of idiopathic pulmonary 
fibrosis patients 

Characteristic No. (%)

Age (mean±SD), yr 67.4±9.3

Male sex 1,628 (76.1)

BMI 24.3±15.4

Family history of ILD 72 (3.4)

Smoking status (n=2,100)

   Current smoker 271 (12.9)

   Ex-smoker 1,220 (58.1)

   Never smoker 609 (29.0)

Comorbidities (%) 

   Hypertension 779 (36.4)

   Diabetes 569 (26.6)

   Tuberculosis 280 (13.1)

   Cardiovascular disease 121 (13.7)

   Cancer 231 (10.8)

   COPD 82 (3.8)

   Liver disease 68 (3.2)

BMI: body mass index; ILD: interstitial lung disease; COPD: chronic 
obstructive pulmonary disease.

Table 2. Occupation and environmental exposure of idio
pathic pulmonary fibrosis patients 

Occupation and exposure No. (%)

Occupation

   Housewife 199 (9.3)

   Office workers (company employee, 
      professionals, teachers) 

295 (13.8)

   Business (service, self-employment, 
      cleaning business)

290 (13.6)

   Construction 138 (6.5)

   Industry (technical, manufacturing) 213 (10.0)

   Primary industries (agriculture, 
      fishing, livestock)

160 (7.5)

   Mining 13 (0.6)

   Artist 3 (0.1)

   Others 311 (14.4)

   Unemployed 133 (6.2)

   Total 1,755

Exposure

   Chemicals 121 (5.7)

   Wood dust 82 (3.8)

   Metal dust 104 (4.9)

   Fabric dust 58 (2.7)

   Stone dust 169 (7.9)

   Total 534

Conclusion: In the recent Korean IPF registry, the percentage of IPF patients treated with antifibrotics was increased 
compared to that in the previous IPF registry. Old age, acute exacerbation, treatment without antifibrotics, and exposure 
to wood and stone dust were associated with higher mortality.
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caution. Furthermore, a registry also provides important long-
term clinical data on the course of IPF and the impact of new 
treatments.

This study aimed to describe demographic and clinical 
characteristics of recent Korean IPF patients and investigate 
the difference between this registry and the previous Korean 
registry made in 2008 or registries of other countries.

Materials and Methods
This is a nationwide, investigator-initiated observational 

study. A total of 23 universities and teaching hospitals were 
involved in making the new IPF registry from June 2016. Both 
newly diagnosed IPF and following patients diagnosed with 
IPF after the previous registry in 2008 were enrolled in this 
study. In the case of previously diagnosed IPF patients, their 
baseline characteristics were retrospectively reviewed at the 
time of initial diagnosis. Patients were diagnosed with IPF ac-
cording to international guideline5 at the study site. Medical 
records of patients were reviewed to fill up the Korean inter-
stitial lung disease web-based registry (http://ipf.crf.kr). For 
analysis of treatment and survival, only patients diagnosed 
after 2016 were included because antifibrotic agents started 
to be covered by medical insurance of Korea in October 2015. 
Those treated with antifibrotics for more than three months 
were classified into the antifibrotics group. Patients who were 
not treated or treated with antifibrotics for less than three 
months were classified into the non-antifibrotics group. Writ-
ten informed consent was obtained from all patients before 
registration except for those who were already dead or lost a 
follow-up. The registry had no explicit exclusion criteria. 

Statistical analysis was performed using SPSS version 24 
(IBM Corp., Armonk, NY, USA). Categorical variables are 
presented as absolute numbers and relative frequencies. 
Continuous variables are shown as mean±standard deviation. 
Kaplan-Meier survival analysis and log-rank test were used 
for survival analysis. Additionally, Cox regression analysis was 
used for evaluating risk factors for mortality. One-way analysis 

Table 3. Initial symptoms and diagnostic tests of idiopathic 
pulmonary fibrosis patients 

Symptoms and diagnostic tests No. (%)

Symptoms

   Asymptomatic 308 (14.4)

   Cough 1,077 (50.4)

   Sputum 618 (28.9)

   Dyspnea 1,112 (52.0)

   mMRC 1.4±1.0

   Fever 36 (1.7)

   Chest pain 57 (2.7)

   Weight loss 44 (2.1)

6-minute walk test (mean±SD) (n=1,088)

   Walk distance (m) 399±182

   Minimum saturation (%) 90.3±14.1

Arterial blood gas (mean±SD) (n=950)

   PaO2 (mm Hg) 92.4±42.7

   PaCO2 (mm Hg) 36.1±12.4

Pulmonary function test (mean±SD)

   FVC (L) 2.77±1.57

   FVC, % predicted 74.6±17.5

   FEV1 (L) 2.49±8.01

   FEV1, % predicted 85.2±19.1

   DLco (mL/mm Hg/min) 11.92±5.58

   DLco, % predicted 63.6±22.0

CT patterns

   UIP pattern 972 (45.4)

   Probable UIP pattern 907 (42.4)

   Inconsistent with UIP pattern 124 (5.8)

CT findings 

   Honeycombing 1,434 (67.0)

   GGO 1,256 (58.7)

   Emphysema 699 (32.7)

GAP stage

   Stage I 1,026 (56.9)

   Stage II 589 (32.7)

   Stage III 187 (10.4)

Values are presented as number (%) or mean±SD. 
mMRC: modified Medical Research Council dyspnea scale; PaO2: 
arterial partial pressure of oxygen; PaCO2: arterial partial pressure of 
carbon dioxide; FVC: forced vital capacity; FEV1: forced expiratory 
volume in 1 second; DLco: diffusing capacity for carbon monoxide; 
CT: computed tomography; UIP: usual interstitial pneumonia; 
GGO: ground glass opacity; GAP: gender-age-physiology.

Table 4. Initial treatment of idiopathic pulmonary fibrosis 
patients 

Treatment No. (%)

No treatment 187 (8.7)

Corticosteroid 292 (13.7)

N-acetylcysteine 594 (27.8)

Pirfenidone 683 (31.9)

Nintedanib 46 (2.2)

Others 17 (0.8)

Total 1,819
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of variance (ANOVA) was performed to detect differences 
among patients with different treatments, followed by Tukey’s 
post-hoc test. This study protocol was reviewed and approved 
by the Institutional Review Board of Ulsan University Hospital 
(approval number: 2015-07-046) and registered with Clinical-
Trials.gov (NCT04160715).

Results
1. Baseline clinical characteristics 

A total of 2,424 IPF patients were registered from June 2016 
to August 2018. Of them, 285 patients without basic informa-
tion such as age, sex, diagnosis date, or final follow-up date 
were excluded. Thus, 2,139 patients were finally included in 
the analysis. Their baseline characteristics are outlined in 
Table 1. Patients were predominantly males (76.1%) with a 
mean age of 67.4±9.3 years. Smoking history was reported by 
71.0% of patients. At the time of diagnosis, 12.9% continued 
to smoke. A family history of interstitial lung diseases was re-
ported by 3.4% of patients. 

Occupational and environmental exposure are shown in 
Table 2. A total of 1,775 patients (83.0%) have reported their 
occupational status. Ten percent of patients worked in the 
industrial field and 6.5% worked in the construction field. Pri-
mary industry including agriculture, fishing, and livestock was 
reported by 7.5% of patients. Dust exposure was reported by 
534 patients (25.0%). The most commonly exposed dust was 
stone dust. 

2. Initial symptoms and diagnostic procedures 

Table 3 displays initial symptoms and diagnostic tests. At 
the time of diagnosis, 308 patients (14.4%) were asymptom-
atic. Among those patients with symptoms, the most common 
symptom was dyspnea (52.0%), followed by cough (50.4%). 
The mean modified Medical Research Council dyspnea scale 
was 1.4±1.0. Among initial diagnostic workups, autoantibody 
test for connective tissue was performed for 1,092 patients 
(68.7%). In addition, bronchoscopy with bronchoalveolar 
lavage was performed for 815 patients (38.1%) and echocar-
diography was performed for 1,006 patients (47.0%). 

A 6-minute work test was performed for 1,088 patients 
(50.9%). The mean walk distance was 399±182 m. The mini-
mum oxygen saturation was 90.3%±14.1%. The mean GAP 
index was 3.4±1.5. At the time of diagnosis, 56.9%, 32.7%, 10.4% 
of patients were at GAP stage 1, 2, and 3, respectively.

A total of 448 patients (20.9%) were diagnosed after surgi-
cal lung biopsy. The proportion of surgical lung biopsy was 
decreased over time: 31.9% before 2012, 20.5% between 2012 
and 2015, and 15.3% since 2016 for all IPF patients. 

3. Pulmonary function and chest computed tomography 
findings

Table 3 also shows initial pulmonary function test and chest 
computed tomography (CT) findings. Pulmonary function 
tests and high-resolution computed tomography (HRCT) 
have been performed for almost all patients. Initial FVC was 
74.6±17.5% predicted and DLco was 63.6%±22.0% predicted. 

On initial chest CT, honeycombing was the most common 
finding. It was found in 67.0% of patients. Emphysema was 
combined in 32.7% of patients. The definite radiological usual 
interstitial pneumonia (UIP) pattern was found in 45.4% of 
patients. Probable UIP pattern was found in 42.4% of patients. 
In 5.8% of patients, inconsistent with UIP pattern was found. 
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Figure 1. Initial treatment of idiopathic pulmonary fibrosis patients. 
Treatment with pirfenidone as the first treatment has increased 
over time, especially since 2016. 
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Figure 2. Treatment with an antifibrotic agent over 3 months. Treat-
ment with antifibrotics over 3 months during the disease course 
has increased over time. 
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Lung cancer was diagnosed simultaneously with IPF in 3.4% 
of patients. 

4. Treatment 

Pirfenidone was the most frequently prescribed drug ini-
tially (31.9%), followed by N-acetylcysteine (27.8%) and cor-
ticosteroid (13.7%) (Table 4). Nintedanib, another antifibrotic 
agent, was prescribed in only 2.2% of patients initially. At first, 
187 (8.7%) patients were not treated. When the period was 
divided into three: before 2012, 2012 to 2015, and since 2016, 
the frequency of choosing pirfenidone as a first treatment in-
creased over time (Figure 1). It was prescribed in 10.6% of the 
patients before 2012 and 62.4% since 2016 as the first treat-
ment. The frequency of selection of N-acetylcysteine as the 
first treatment markedly decreased after having pirfenidone 
under the insurance coverage in late 2015. It was the most fre-
quently prescribed drug before 2016. Over 35% of the patients 
were treated with N-acetylcysteine initially. However, it was 
prescribed in only 8.1% of patients since 2016. The use of cor-
ticosteroids also gradually diminished. 

The proportion of treatment with antifibrotic agents for 
more than three months also increased. Before 2012, only 
20.4% of patients were treated with antifibrotics for more than 
three months. This proportion increased to 44.4% between 
2012 and 2015. It then increased to 79.2% since 2016 (Figure 
2).

5. Prognosis 

About one-third of patients experienced acute worsening of 
IPF (n=654, 30.7%). Additionally, 4.2% (n=90) of patients ex-
perienced more than three episodes of acute worsening. For 
initial acute worsening, idiopathic acute exacerbation was the 

most common cause (n=411, 19.2%), followed by acute exac-
erbation with pneumonia or non-pulmonary infection (n=112, 
5.2%). Heart failure occurred in six patients. No episode of pul-
monary embolism was observed. 

Survival analysis was conducted only for patients diagnosed 
since 2016 because pirfenidone was under medical insurance 
coverage since October 2015. A total of 628 patients were 
diagnosed after January 1, 2016. They were followed up until 
data cutoff in October 2020. A total of 115 patients (18.3%) 
had died until data cutoff. The median survival time was 54 
months since diagnosis. When assessing survival via Kaplan-
Meier analysis, treatment with antifibrotic agents prolonged 
survival (p<0.001) (Figure 3). The median survival of the antifi-
brotics group was 54 months, longer than the median survival 

Table 5. Baseline characteristics of idiopathic pulmonary fibrosis patients who were diagnosed since 2016 according to 
treatment 

No treatment 
(n=33)

Antifibrotics 
(n=420)

Non-antifibrotics
(n=77)

p-value

Age 73.4±6.6 70.8±8.0 69.6±9.1 0.073

Sex (male:female) 28:5 350:70 62:15 0.799

FVC (L) 3.19±0.82 2.83±0.74* 2.78±0.91* 0.028

FVC % predicted 83.9±17.4 73.0±13.7* 73.1±20.8* <0.001

FEV1 (L) 2.37±0.58 2.23±0.52 2.16±0.65 0.199

FEV1 %predicted 91.9±81.0 83.8±14.8* 81.0±22.0* 0.006

DLco (mL/mm Hg/min) 12.50±5.18 11.21±4.97 11.54±4.47 0.341

DLco % predicted 70.6±24.6 59.3±18.1* 60.5±21.8* 0.006

Values are presented as mean±SD. 
*p<0.05 compared to the no treatment group.
FVC: forced vital capacity; FEV1: forced expiratory volume in 1 second; DLco: diffusing capacity for carbon monoxide; SD: standard deviation. 
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Figure 3. Survival of idiopathic pulmonary fibrosis patients diag-
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ger than those not treated with antifibrotics and those who were 
treated with antifibrotics for less than three months (p<0.001). No 
death was observed among untreated patients.
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of 34 months of the non-antifibrotics group. Death was not 
observed in the no-treatment group. And the baseline lung 
functions of the no-treatment group were better than those of 
the treatment groups (Table 5). 

The most common cause of death was idiopathic acute ex-
acerbation (n=32), followed by acute exacerbation and pneu-
monia (n=18), pneumonia (n=13), and lung cancer (n=12). 
No patient died of pulmonary embolism. The reason for death 
was unknown for 22 patients.

Cox regression analysis was used to determine risk factors 
for mortality (Table 6). On univariate analysis, old age, walking 
distance and minimum oxygen saturation in six-minute walk-

ing test, lower initial FVC and DLco, lower GAP index, history 
of acute exacerbation, treatment without antifibrotics, and 
exposure to wood and stone dust were associated with higher 
mortality. However, only age, treatment without antifibrot-
ics, history of acute exacerbation, and exposure to wood and 
stone dust were significantly associated with higher mortality 
on multivariate analysis. 

Discussion
In this report, clinical characteristics, pattern of diagnosis, 

Table 6. Cox regression analyses of risk factors for mortality 

Univariate analysis Multivariate analysis

HR CI p-value HR CI p-value

Age 1.038 1.014–1.063 0.002 1.046 1.007–1.086 0.021

Sex 1.210 0.766–1.911 0.414 - - -

Smoking 0.489

   Nonsmoker 1

   Ex-smoker 0.517 0.210–1.271 - - -

   Never smoker 0.634 0.313–1.288 - - -

Six-minute walking test

   Walking distance 0.997 0.995–0.998 <0.001 0.999 0.996–1.002 0.435

   Minimum saturation 0.945 0.919–0.972 <0.001 0.949 0.949–0.908 0.993

Pulmonary function test 

   FVC 0.969 0.957–0.981 <0.001 0.999 0.977–1.022 0.956

   DLco 0.965 0.954–0.975 <0.001 0.996 0.978–1.014 0.685

Initial CT pattern 0.168

   Inconsistent with UIP 1 - -

   Probable UIP 2.393 0.746–7.675 0.142 - - -

   UIP 2.861 0.894–9.161 0.077 - - -

Honeycombing 1.459 0.961–2.217 0.076 - - -

Initial GAP index 1.551 1.377–1.747 <0.001 1.099 0.819–1.473 0.530

Antifibrotics 2.037 1.329–3.120 0.001 0.497 0.262–0.944 0.033

Acute exacerbation 5.392 3.698–7.859 <0.001 3.703 2.165–6.332 <0.001

Clinical trial participation 0.723 0.293–1.789 0.483 - - -

Exposure 

   Chemicals 1.285 0.715–2.310 0.402 - - -

   Wood dust 2.099 1.089–4.048 0.027 2.449 1.094–5.484 0.029

   Metal dust 3.772 0.929–15.316 0.063 - - -

   Fabric dust 0.845 0.267–2.675 0.775 - - -

   Stone dust 2.037 1.242–3.339 0.005 2.269 1.225–4.204 0.009

Family history of ILD 0.587 0.186–1.852 0.364 - - -

HR: hazard ratio; CI: confidence interval; FVC: forced vital capacity; DLco: diffusing capacity for carbon monoxide; CT: computed tomogra-
phy; UIP: usual interstitial pneumonia; GAP: gender-age-physiology; ILD: interstitial lung disease.
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and treatment of Korean IPF patients in recent years were 
summarized. Compared with the previous Korean registry in 
2008, the frequency of surgical lung biopsy has decreased and 
antifibrotics treatment has increased, especially since 2016. In 
addition, compared with registries from other countries, more 
patients were asymptomatic and at GAP stage 1 with higher 
DLco at the time of diagnosis. Based on these results, it can be 
assumed that Korean IPF patients tend to be diagnosed early. 

It is well-known that IPF is more common in men and ever-
smokers, with most of them being older than 50 years old. 
These characteristics were the same in this registry. The mean 
age of patients was 67.4±9.3 years, with a male preponderance 
(76.1%). The majority (71.0%) of patients were ever-smokers. 
All these findings were consistent with previous studies7-10. 

In this registry, a total of 1,755 patients reported about their 
occupations and dust exposure. In the previous Korean reg-
istry, some IPF patients reported that they had exposure to 
dust (13.0%). Dust-exposed occupations were associated with 
early onset of IPF and increased mortality11. About a quarter 
of patients had a history of exposures to wood, metal, fabric, 
or stone dust in this registry. As with the previous registry, 
exposure to wood and stone dust was also associated with 
increased mortality in the present registry. Compared with 
the previous Korean registry, fewer patients were engaged in 
primary industries, including agriculture and fishing, while 
more patients were exposed to dust. It might be because only 
university hospitals mainly located in large metropolitan areas 
have participated in the present registry. 

The percentage of patients at GAP stage III (10.4%) was 
slightly increased than that in the previous registry (3.7%). 
However, compared with other registries from western coun-
tries, more patients were at GAP stage I. In this registry, 56.9% 
of patients were at stage I, whereas in a European registry, 
20.4% and 29.7% of patients were at stage I and stage III, re-
spectively7. In Korea, both previous and present registries 
included more GAP stage I patients than registries in other 
countries12-14. It might be due to early diagnosis of IPF in Ko-
rea. This might be because all Koreans have medical insur-
ance and take many chest CTs during health examinations. 
Therefore, IPF could be diagnosed relatively early in Korea. 

Early diagnosis can be assumed from pulmonary function 
tests and the proportion of initially asymptomatic patients, too. 
In this registry, the mean FVC was 74.6% and the DLco was 
63.6%, similar to those of the previous Korean registry. How-
ever, they were slightly higher than previously published data 
from western countries, especially DLco. In earlier registries of 
Europe and North America, the mean DLco at diagnosis was 
38.7%–57.3%7,8,15,16. Moreover, in this registry, 14.4% of patients 
were initially asymptomatic. Most asymptomatic patients 
might be diagnosed with IPF through health examinations. 

The most common CT finding was honeycombing (67.0%). 
Additionally, most CT patterns were definite and probable 
UIP patterns. However, 5.8% of patients showed inconsistent 

UIP patterns. Although the most recently published interna-
tional guideline4 categorized HRCT findings into four patterns, 
at the time of planning this registry, a new guideline was not 
published. Therefore, in this registry, HRCT was classified us-
ing a previous guideline5.

Changes of diagnostic method and treatment were notice-
able between the previous registry and the present registry. 
About 20% of IPF patients were diagnosed after surgical lung 
biopsy in the current registry. Compared with the previous 
registry17, the proportion of diagnosis with surgical lung bi-
opsy was decreased. The decreasing frequency of surgical 
lung biopsy was also observed in other registries. Guenther et 
al.8 reported that a surgical lung biopsy was performed in 32% 
in 2009, but in only 8% of cases in 2016. The authors thought it 
was possibly due to increased numbers of cryobiopsy8. How-
ever, in Korea, cryobiopsy was not perform popularly like that 
in Europe. The main reason in Korea might be the American 
Thoracic Society/European Respiratory Society/Japanese Re-
spiratory Society/Latin American Thoracic Association guide-
line5, which recommends not to conduct surgical lung biopsy 
for patients with a typical UIP pattern on HRCT. 

Treatment was also markedly changed between current 
and previous registries in Korea. Treatment was mainly deter-
mined by the development of new medications and medical 
insurance coverage. The use of antifibrotics was increasing 
since 2012. In Korea, pirfenidone has been commercially 
available since late 2012. The medical insurance has started to 
cover pirfenidone since October 2015. Therefore, before 2012, 
the use of antifibrotic agents was very low. Since 2016, over 
60% of patients were initially treated with antifibrotic agents.

Additionally, almost 80% of IPF patients were treated with 
an antifibrotic agent for over three months during the disease 
course. Considering that many patients discontinued pir-
fenidone due to side effects before three months, almost all 
IPF patients are thought to have tried antifibrotic treatment 
since 2016. Between the two antifibrotic agents, pirfenidone 
and nintedanib, pirfenidone has been used in most patients 
because of Korean medical insurance coverage. The declining 
usage of steroids, immunosuppressive agents, and N-acetyl-
cysteine and the increase in the use of antifibrotic agents were 
reported in most other registries8,18. It reflects results of recent 
large randomized clinical trials and its subsequent subgroup 
analysis, real-world data of antifibrotics2,3, the PANTHER-IPF 
trial19, and changes in recent IPF guidelines. 

Since 2016, 33 patients were simply followed up without 
treatment. It might be because they had a very early or mini-
mal disease. In fact, the no-treatment group showed better 
pulmonary functions than the treatment groups at the time of 
initial diagnosis. In routine clinical practice, clinicians usually 
treat severe patients with medications and withholding treat-
ment, including antifibrotic therapy for stable patients. A mul-
ticenter US registry reported that treatment at enrollment was 
associated with greater disease severity, more compromised 
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quality of life, and the use of oxygen with activity15. No patient 
without treatment has died during the follow-up in this regis-
try. It does not mean the “wait and see strategy” is beneficial 
for IPF patients. If patients become worse, the attending physi-
cian will start with the medication. Therefore, its real meaning 
is that some patients with IPF progress very slowly, although 
their chest CTs show a definite UIP pattern. 

The survival of the antifibrotics group was longer than that 
of the non-antifibrotics group. It was already reported for this 
registry in a different time period20. This study proved the ef-
fectiveness of antifibrotics by analyzing patients diagnosed 
since 2016 when pirfenidone was started to be covered by 
medical insurance. Therefore, treatment bias due to economic 
problems was removed. The effect of antifibrotics on survival 
was also reported in other registries7,8. Behr et al.7 reported 
that the risk of death was 37% lower in patients with antifibrot-
ic therapy. Nintedanib and pirfenidone-treated patients were 
almost equally distributed in Behr et al.’s study7. Guenther et 
al.8 reported that the median survival on antifibrotic drugs 
was 123.1 months compared with the median survival of 68.3 
months in patients treated with any other medication, includ-
ing immunosuppressive therapies. In the study of Guenther et 
al.8, like the present registry, pirfenidone was used in the ma-
jority (83%) of patients. 

Old age, history of acute exacerbation, and exposure to 
wood and stone dust were significantly associated with higher 
mortality. Additionally, treatment with antifibrotics was sig-
nificantly associated with lower mortality. Several registries 
reported various but similar risk factors for mortality. In the 
previous Korean registry, age, FVC % predicted at diagnosis, 
and dust exposure were associated with mortality11. Behr et 
al.7 reported that antifibrotic therapy, age, IPF disease dura-
tion, FVC% predicted, and overall physician’s judgment of 
rapid progression were assoicated with mortality. Jo et al.18 re-
ported that baseline lung function and GAP stage were strong 
predictors of mortality. Snyder et al.14 reported that oxygen 
use at rest, lower FVC% predicted, and DLco% predicted were 
significantly associated with increased risk of death or lung 
transplantation. Regarding age, they reported an interesting 
result. The risk of death or lung transplantation increased with 
increasing age in patients ≥62 years old but decreased with 
increasing age in patients <62 years old14. The most interesting 
point about the risk factor analysis was that occupational dust 
exposure was associated with higher mortality in the current 
and previous Korean registries. Therefore, further study is 
needed for the relationship between occupational dust expo-
sure and IPF.

This study has a few limitations. The major limitation of this 
study was that both existing and newly diagnosed patients 
were included, which might cause some bias for mortality. 
However, to minimize the “healthy survivor effect” and treat-
ment bias due to medical insurance, only patients diagnosed 
since 2016 were included for survival analysis. Secondly, it 

was a retrospective study. Therefore, lots of follow-up data, for 
example, follow-up pulmonary function tests, were lost. Sur-
vival status was also potentially biased. However, this registry 
is being updated. Therefore, more accurate and long-term 
data will be revealed in the future. Furthermore, it will report 
more interesting and diverse analyses. 

In conclusion, clinical characteristics of IPF patients in the 
present registry were similar to those in the previous Korean 
registry and registries from other countries. However, the fre-
quency of surgical lung biopsy for diagnosis has decreased. 
Treatment with antifibrotics has also increased compared 
with the previous Korean registry. In addition, survival was 
significantly longer in the antifibrotics group than that in the 
non-antifibrotics group. Moreover, compared with registries of 
other countries, Korean IPF patients tended to be diagnosed 
early. 
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