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Interstitial Lung Disease

• Diverse group of disorders that involve the distal pulmonary 
parenchyma

• Patients typically presented with

- Progressive dyspnea and cough

- Abnormal pulmonary physiology

- Abnormal CXR and/or HRCT

• Idiopathic or associated with systemic diseases (CTDs) or 
enviromental exposures

Am J Respir Crit Care Med. 2002;165:277



ILD: Classification

Am J Respir Crit Care Med. 2013;188:733



IPF confers a poor prognosis
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Am J Respir Crit Care Med. 1998;157(1):199, Am J Respir Crit Care Med. 1999;160:899



CTD, connective-tissue disease; c/w, consistent with; HP, hypersensitivity pneumonitis; HRCT, high-resolution computed tomography; ILD, interstitial lung 
disease; MDD, multidisciplinary discussion; PFTs, pulmonary function tests; UIP, usual interstitial pneumonia

Suspected fibrotic ILD

Comprehensive history, physical examination, 
PFTs, serologies, HRCT + prone + expiratory views

MDD

No clear aetiology

UIP on HRCT?

IPF

Clear HP exposure Features of CTD*

HRCT c/w CTD?

CTD-ILD

HRCT c/w HP?

HP

Yes

Avoid exposure
Immunosuppression

Anti-Fibrotics Immunosuppression

Can J Resp Crit Care Sleep Med 2017;1(3):133

Management of fibrosing-ILD
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AE-IPF: Acute exacerbation of IPF Am J Respir Crit Care Med. 2011;183:788
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Lessons from clinical trials over the past 10 years

Eur Resp Rev 2019;28:190021



N Engl J Med. 2012;366:1968, N Engl J Med. 2014;370:2093

• Triple combination • N-acetylcysteine

• Time to death or hospitalization



J Clin Invest. 2012;122(8):2756

Pathogenesis: abnormal wound healing responses



• Change in FVC • Decreased FVC or Death

Pirfenidone: Lung function, Progression

40.7%

43.8%

* ASCEND + CAPACITY (N=1247) Eur Resp J 2016;47:243



48% ↓

68% ↓

* ASCEND + CAPACITY (N=1247) Eur Resp J 2016;47:243

Pirfenidone: Survival
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Lancet 2017;389:1941-52

Effect of disease modifying therapy on lung function decline



IPF guidelines 2018
KATRD

2018 간질성폐질환임상진료지침



Pirfenidone: survival in the real-world

* Asan IPF Cohort (n=1,213; n= 948, propensity score matched) Scientific Reports 2020;10:15620

* HR (0.59, 95% CI 0.48-0.72)



Pirfenidone: clinical outcomes in the real-world

* Asan IPF Cohort (n=1,213; n= 948, propensity score matched) Scientific Reports 2020;10:15620



IPF: natural course of lung function decline in placebo group 

Eur Respir J 2017;50:1701209



Lung function decline in mild IPF

BMC Pulmonary Medicine 2018;18:19

(* FVC ≥ 80% pred)

•Linear mixed model with random intercept and slopes for mild and moderate-severe disease

* Australian IPF registry cohort (n=416)



Efficacy of Pirfenidone in mild IPF

ERJ 2016;48:843* ASCEND + CAPACITY (N=1247)
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Treatment-by-time-by-
subgroup interaction 

p=0.5300

∆102.1 mL 
(95% CI: 61.9, 142.3)

FVC ≤90% predicted

∆133.1 mL
(95% CI: 68.0, 198.2)

n=472 n=315 n=166 n=108

FVC >90% predicted

Nintedanib
Placebo

Nintedanib in mild IPF

• Annual rate of decline in FVC

Thorax 2017;72:340 * INPULSIS  (N=1061)



FVC decline and timing of pirfenidone initiation

AnnalsATS 2019;16(7):927* RECAP (N=485)

RECAP
CAPACITY



NEJM 2014;370:22

Adverse events of pirfenidone

Nausea Anorexia Vomiting Dyspepsia Rash Photo Dizzness

Shionogi

CAPACITY

ASCEND

Lancet 2011; 377: 1760Eur Repir J. 2010; 35: 821



Impact of dose adjustment in case of adverse drug reaction

• PASSPORT (prospective observational long term registry for 2 years in Europe)

No dose adjustment Dose adjustment

Eur Respir Rev 2015; 24: 58 



BMJ Open Resp Res 2018;5:e000323

FVC change by dose intensity

The mean daily actual dose: 2278.4 mg/day (> 90%) and 1575.9 mg/day (≤90%) 

* ASCEND + CAPACITY (N=1247)



Scientific Reports 2020;10:21218

FVC change according to pirfenidone dose

• Adjusted mean change in FVC: -200.7mL (control), -88.4 mL(low), -94.7 mL(high)

* Sevrance hospital IPF cohort (n=234)



NEJM 2018;378:19

Pulmonary fibrosis is not only IPF: 70-80% have different ILD



Types of ILD likely to have a progressive fibrosing phenotype

Am J Respir Crit Care Med. 2013;188:733



fibrotic NSIP: changes in HRCT

J Comput Assist Tomogr 2012;36:170

1 M

4 Y 5 Y

• fibrotic progression: 28% (n=61; Asan iNSIP cohort)



Progression of FVC in SSc-ILD

Ann Am Thorac Soc 2018;12:1427

14.6%

11.1%

• Univ. of British Columbia SSc-ILD cohort (n=171)



Progression of RA-ILD

Arthritis and Rheumatology 2017;69:542

FVC ˂ 50% predicted

DLCO ˂ 40% predicted

40%

22%

• Mayo clinic RA-ILD cohort (n=167),  median follow-up: 3.3 years (0.01-14.8 yrs)



Percentage of patients with non-IPF ILDs who 

develop a progressive fibrosing phenotype

Current Medical Research and Opinion 2019;35:2015

• based on online physician survey (n=486)



CLINICAL BEHAVIOR TREATMENT GOAL MONITORING STRATEGY

Reversible and self-limited
(e.g. RB-ILD) Remove possible cause

Short-term (3-6 months) 
observation to confirm disease 

regression

Reversible with risk of 
progression

(e.g. some NSIP, COP, DIP)

Initially for a response 
and then rationalize 
longer term therapy

Short-term observation to 
confirm response: long-term 

observation to ensure gains are 
preserved

Stable with residual disease
(e.g. some NSIP) Maintain status

Long-term observation to 
assess disease course

Progressive, irreversible 
with potential for 

stabilization
(e.g. some NSIP)

To stabilize
Long-term (3-6 months) 

observation to assess disease 
course

Progressive, irreversible 
despite therapy

(e.g. some NSIP, IPF)
To slow progression

Long-term observation to 
assess disease course and need 

for transplant or effective 
palliation

reversible & 
self-limited

irreversible & 
progressive

IIP: classification according to disease behavior

Am J Respir Crit Care Med. 2013;188:733



Eur Respir J 2018;51:1800692

The overlap in longitudinal disease behavior 

between IPF and other ILDs

Progressive 
Fibrosing
ILD
(PF-ILD)



Eur Respir J 2018;51:1800692

Factors that reflect progression of ILD



Eur Respir J 2019



N Engl J Med 2018;379:2209

OR 4.7

Shared genetic predisposition in RA-ILD and IPF

• Excess of TERT, RTEL1 and PARN • MUC5B rs35705950 promoter variant

Eur Respir J 2017;49:1602314



N Engl J Med 2019;381:1718



Clinical ILD diagnoses

Hypersensitivity 

pneumonitis

Autoimmune ILDs*

Unclassifiable IIP

Other ILDs†

Idiopathic non-specific 

interstitial pneumonia

* 89 had RA-ILD, 39 had SSc-ILD, 19 had MCTD-ILD, 23 had other autoimmune ILDs  N Engl J Med 2019;381:1718



Diagnosis Physician-diagnosed ILD other than IPF

Fibrosis Extent of fibrosis > 10% on HRCT

Lung function FVC ≥ 45% predicted, Dlco 30-80% predicted

Progression ≥1 of the following criteria in the 24 months before screening, 
despite standard treatment

- Relative decline in FVC ≥10%

- Relative decline in FVC ≥5–<10% and worsened   
respiratory symptoms or increased extent of fibrosis on 
HRCT

- Worsened respiratory symptoms and increased extent of  
fibrosis on HRCT

Inclusion criteria

N Engl J Med 2019;381:1718



INBUILD trial: design

RScreening

Open-label 

nintedanib 

(INBUILD-ON)

Double-blind

Nintedanib 150 mg bid (n=332)

Placebo (n=331) Placebo

Nintedanib 150 mg bid

*

Visit 1 2 3 4 5 6 7 8 9

523624126420Week

PART A PART B†

Primary endpoint assessed

First database lock

• Annual rate of decline in FVC (mL/year) assessed over 52 weeks

N Engl J Med 2019;381:1718



Adjusted annual rate of decline in FVC (mL/year) over 52 weeks
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Difference: 109.9 mL/year

(95% CI: 75.9, 144.0); p<0.001

Relative reduction: 49%

Difference: 107.0 mL/year

(95% CI: 65.4, 148.5); p<0.001

Relative reduction: 57%
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INBUILD (overall population) INPULSIS (pooled)1

Nintedanib 

(n=332)
Nintedanib 

(n=638) 

Placebo 

(n=331)
Placebo 

(n=423)

N Engl J Med 2014;370:2071, N Engl J Med 2019;381:1718



Treatment effect of nintedanib versus placebo on annual rate of 

decline in FVC in subgroups by ILD diagnosis

N Engl J Med 2019;381:1718



Most frequently reported adverse events in overall population 

Nintedanib

(n=332)

Placebo

(n=331)

Diarrhoea 222 (66.9) 79 (23.9)

Nausea 96 (28.9) 31 (9.4)

Bronchitis 41 (12.3) 47 (14.2)

Nasopharyngitis 44 (13.3) 40 (12.1)

Dyspnoea 36 (10.8) 44 (13.3)

Vomiting 61 (18.4) 17 (5.1)

Cough 33 (9.9) 44 (13.3)

Decreased appetite 48 (14.5) 17 (5.1)

Alanine aminotransferase increased 43 (13.0) 12 (3.6)

Progression of ILD 16 (4.8) 39 (11.8)

Weight decreased 41 (12.3) 11 (3.3)

Aspartate aminotransferase increased 38 (11.4) 12 (3.6)

N Engl J Med 2019;381:1718



Lancet Resp Med 2020;8:147



• Unclassifiable ILD is diagnosed in 10% of the ILD cohort.  

Unclassifiable ILD

• Unadjusted • Adjusted for age, sex, FVC, DLco

Eur Respir J. 2015;45:1434



Inclusion critiera

Lung function FVC ≥ 45% predicted, Dlco ≥ 30% predicted

Excercise 6MWD ≥ 150 m

Fibrosis Extent of fibrosis > 10% on HRCT

Progression In the previous 6 months

- absoulte decline in FVC % predicted >5% 

- significant symptomatic worsening not due to    
cardiac, pulmonary vascular or other causes 

Lancet Resp Med 2020;8:147



Study Design 

Lancet Resp Med 2020;8:147

• N = 253
• 1’ endpoint : change in FVC (in mL) over 24 weeks measured by daily home spirometry 



FVC changes from baseline at week 24: home spirometry

-87.7 mL -157.1 mL

* Median predicted FVC (n=253) Lancet Resp Med 2020;8:147
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Difference: 95.3 mL/24 weeks

(95% CI: 35.9, 154.6); p=0.002

Relative reduction: 84%
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Pirfenidone

(n=127)

Placebo 

(n=126)

Lancet Resp Med 2020;8:147

FVC changes from baseline at week 24: site spirometry



Treatment-emergent adverse events

Lancet Resp Med 2020;8:147



Pirfenidone trials of antifibrotic medications in non-IPF fILDs

Name Phase No. Intervention Duration Primary outcome

Progressive CADM-
ILD

IV 60 PFD vs PBO added on 
existing Tx

52 weeks Ovearll survival

SSc-ILD II 150 PFD vs PBO added on 
MMF

18 months Changes in FVC % pred. 

PF with anti-
myeoloperoxidase Ab

II 15 PFD 52 weeks Absolute changes in 
FVC % pred.

RA-ILD II 270 PFD vs. PBO 52 weeks > 10% decline in FVC or 
death

Progressive fibrosis 
sarcoidosis

IV 60 PFD vs. PBO 24 mo Time until clinical 
worsening

Fibrotic HP II/III 60 PFD vs. PBO added on 
conventional Tx
(pd/aza)

52 weeks Change in FVC

BOS II/III 80 PFD vs. PBO added on 
azithrymycin

26 weeks Change in FEV1 

Eur Respir Rev 2019;28:190022



IPF

Inflammation Fibrosis

CTD-ILD

HP

Exposure

identify/avoid
anti-inflammatories

anti-fibrotics

Curr Opin Pulm Med 2020; Sep;26(5):436

Spectrum of fibrosing-ILD

PF-ILD

PF-ILD



KFDA approval for Ofev in PF-ILD

• Aug 2020



• IPF
- the same efficacy in the real-world patients

- early treatment and dose modification  

• Non-IPF ILD
- PF-ILD: 20-30%

- similar efficacy and safety of anti-fibrotic agents


