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Interstitial Lung Disease

• Diverse group of disorders that involve the distal pulmonary 
parenchyma

• Patients typically present 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



Types of ILD likely to have a progressive fibrosing phenotype

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



Effect of disease modifying therapy on lung function decline

Lancet 2017;389:1941-52
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Early ILD: visual assessment

JAMA 2016;315(7):672

Interstitial lung abnormalities (ILA)

Nondependent changes ≥ 5% of lung



Lancet Respir Med 2020;8:726
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Focal paraspinal fibrosis Centrilobular nodularity Unilateral

What are not ILAs ? 
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What are not ILAs ? 



간질성 폐이상(ILA) : 의의

코호트 대상자 환자수 유병률 나이 진행 사망위험

COPDGene 흡연자 2416 8% 64 NA 1.8

MILD 흡연자 692 4% 60 20% (2yr) NA

NLST 흡연자 884 10% 62 20% (2yr) NA

ECLIPSE 흡연자 1670 9% 64 NA 1.4

DLCST 흡연자 1990 17% 60 NA 2.0

FHS 일반인구 2633 7% 70 43% (6yr) 2.7

AGES-Reykjavik 일반인구 5764 7% 78 63% (5yr) 1.3

MESA 일반인구 3137 10% 75 NA NA

Nagano 일반인구 3061 3% 62 46% (4yr) NA

Lancet Respir Med 2020;8:726



Clinical impacts of ILA

• More respiratory symptoms (Cough, SOB)

• More restrictive lung deficit (OR 2.3)

• Reduced 6MWD (OR 1.9)

• Wosening self-reported health and functional status (OR 
0.66-0.72)

• Increased risk of development of clinical ILD/IPF

• Higher mortality (HR 1.3-2.7)

N Engl J Med 2011; 364:897, Am J Respir Crit Care Med 2012;185:756, N Engl J Med 2013; 368:2192-2200, 
JAMA 2016;315(7):672, Am J Respir Crit Care Med. 2016;194:1514, Thorax 2018;73(9): 884



JAMA 2016;315(7):672

General population

Smokers

Absolute difference : 6% (4yr) 23% (8.9yr)

5%(6.5yr) 6%(2.9yr)



JAMA 2016;315(7):672

Mortality, ILA, and cause of death for the AGES-

Reykjavik Study



ILA in other respiratory disease

• Lung cancer: development and mortality

• ARDS: development and mortality

• COPD: AE and lung function 



• NLST: 25,041 participants with CT images

• ILA in 20.2%
- defined as evidences of reticular/reticulonodular op., honeycombing, fibrosis, or

scarring on baseline CT

Chest 2019;156(6):1195

Characteristics No ILA (n=19,988) ILA (N=5,053) P-value

Age, y 60 (57-64) 61 (58-66) <0.01

Female 8,035 (40) 2,311 (46) <0.01

Current smokers 9,503 (48) 2,505 (50) 0.01

Total pyrs 48 (39-66) 48 (39-66) NS

FVC, % pred. 86 (75-97) 84 (71-96) <0.01



Cumulative lung cancer incidence based on 

the presence of ILAs on baseline CT scan                                                                                     

Chest 2019;156(6):1195

ILA



• 484 patients with stage IV NSCLC

- ILA in 3.9%

European Journal of Radiology Open 2019;6:128

Characteristics No ILA (n=465) ILA (N=19) P-value

Age, y 62 (23-90) 69 (39-95) 0.0008

Male 192 (41.2) 13 (68.4) 0.03

Ever-smoking 358 (77.0) 16 (84.2) NS

Systemic Tx: none 63 (13.5) 0 (0) NS

Chemothrapy 336 (72.3) 14 (73.7)

TKI 66 (14.2) 5 (26.3)



Overall survival of patients with and without ILA 

•Overall survival: 9.95 mo. (ILA) vs. 16.95 mo. (no ILA)
•Adjusted HR 2.09

European Journal of Radiology Open 2019;6:128

ILA



ILA in lung cancer treatment

Respiratory Investigation 2019;57:451, JAMA Network Open 2020;3(11):e2022906

• NSCLC patients treated with anti-PD-1 antibody (n=83)
- development of interstitial pneumonitis: OR 6.64 [95% CI 1.78-24.76]

• Nonlung cancers patients treated with anti-PD-1 antibody (n=199)
- development of interstitial pneumonitis: OR 6.29 [95% CI 2.34-16.92]



Am J Respir Crit Care Med 2017;195(1):138

• Patients with sepsis/SIRS at BWH (n=460)

- ARDS in 33 (14%)

• ILA in 19 (8%)

- ARDS diagnosis: 74% vs. 15% (no ILA)

- 28-day mortality: 37% vs. 21% (no ILA)

• Adjustments for age, and APACHE scores



Chest 2021;159(1):137

• 363 patients with COPD 

- ILA in 103 (28.4%)

Characteristics No ILA (n=216) Equivocal ILA (n=44) ILA(n=103) P-value

Age, y 64.6 (9.1) 65.9 (9.5) 68.6 (8.7) 0.003

Male 200 (92.6) 40 (90.9) 99 (96.1) NS

Ever-smokers 195 (90.3) 39 (88.6) 91 (88.3) NS

FEV1, L 1.6 (0.5) 1.5 (0.6) 1.5 (0.5) 0.025

FVC, L 3.2 (0.8) 2.9 (0.8) 3.0 (0.7) 0.032

Incidence of AE

Mod to Severe 0.63 (0.96) 1.05 (1.39) 1.18 (1.45) <0.001

Frequent AE 18 (8.3) 7 (15.9) 21 (20.4) 0.008



Risk of AE in patients with COPD according to ILA status

Chest 2021;159(1):137

• ILA includes both equivocal and definite ILA. 



Annual decline in lung function according to 

longitudinal changes in ILA

Chest 2021;159(1):137

• Adjusted for age, sex, smoking intensity, and baseline lung function



Lancet Respir Med 2020;8:726

Risk factors of ILAs

• Advanced age: OR 2.2 (per 10 year increase)

• Male sex : OR 1.7

• Smoking: OR 1.8 (current-)

• Occupational exposure (vapours, gases, dusts, fumes)

• Air pollution (nitrogen oxides, elemental carbon)

• MUC5B promoter polymorphism: OR 2.8



Am J Respir Crit Care Med. 2019;200(11):1402

• ILA assessed on CT in 6 cohort studies

- ILA in 1,699 and 10,274 control subjects

- GWAS of ILA in each cohort and combined the results

• Genome-Wide Significant Variants associated with ILA



Am J Respir Crit Care Med. 2019;200(11):1402

• Assocaition of 12 previously identified IPF genome-wide association loci with ILA

• Among 12 IPF GWAS loci, 11 showed directionally consistent associations with ILAs.



Am J Respir Crit Care Med 2019;200:175, Chest 2019;155(5):1026-1040



• 424 patients who had undergone lung nodule resection (BWH)

- ILA in 6%

Characteristics No ILA (n=257) ILA (N=26) P-value

Age, y 64 (57-7) 73 (63-80) 0.002

Male 148 (58) 18 (69) NS

Current smoker 55 (22) 2 (8) 0.09

FVC, % pred 93 (76-106) 98 (89-106) NS

Stage 2 or greater NSCLC 51 (20) 10 (38) 0.08

Am J Respir Crit Care Med. 2018;197:955



ILA: histopathologic findings

Am J Respir Crit Care Med. 2018;197:955

Histopathologic
features

No ILA
(n=257, 61%)

ILA
(n=26, 6%)

P-value

Fibrosis

Any 133 (52) 19 (73) 0.04

Subpleural 43 (17) 12 (46) 0.001

Peribronchial 62 (24) 9 (35) Ns

Interstitial 53 (21) 9 (35) Ns

Emphysematous 39 (15) 4 (15) Ns

Additional

FBF 9 (4) 7 (28) 0.001

Honeycombing 0 (0) 2 (8) 0.008

UIP 0 (0) 2 (8) 0.008

RB 156 (67) 17 (71) Ns

AAH 43 (17) 9 (35) 0.03

Number (percent)



ILA and IPF: connecting the dots? 

ILA: ~10% in general 
population

IPF: 0.0001% (10~60/105)
in general population

Progression in 
40~50 % of ILA 



Am J Respir Crit Care Med 2016;194:1514

• 1867 participants who had serial chest CT scans 6 years apart

• ILA in 155 (8%) → progression in 118 (6%; 76% of ILA)



Association of ILA progression with change in lung function

• Additional adjustments for age, sex, body mass index, pack-years smoking, and current smoking status.

Am J Respir Crit Care Med 2016;194:1514

• Lung function decline (FVC): 
- No ILA: -35 ± 44 ml/year
- ILA without progression: -40 ± 44ml/year
- ILA with progression: -64 ±51 ml/year



Survival curves: no ILA, ILA ± progression

ILA - progression: HR 3.9 (95% CI 1.3-10.9)

ILA – no progression: HR 1.6 (95% CI 0.2-12.2)

Am J Respir Crit Care Med 2016;194:1514



• AGES-Reykjavik Study: progression assessed in 3,167

• Over 5 years, ILA in 327 (10%) – progressed in 238 (73% of ILA)

Am J Respir Crit Care Med 2019;200:175



Association bet. imaging features and ILA progression

Am J Respir Crit Care Med 2019;200:175

• Adjusted for age, sex, body mass index, pack-years smoking, current smoking status, and MUC5B genotype.



Association bet. imaging features and mortality

Am J Respir Crit Care Med 2019;200:175

• Adjusted for age, sex, pack-years smoking, current smoking status, and body mass index



Survival curve: no ILA, ILA ± fibrosis 

ILA – fibrosis: HR 1.7 (95% CI 1.3-2.1)

ILA – no fibrosis



Lancet Respir Med 2020;8:726

Non-subpleural Subpleural 
- non-fibrotic

Subpleural 
- fibrotic

Subcategories of ILAs

• Fibrosis: presence of architectural distortion (TBE or HC)



Risk factors for progression of ILA

Lancet Respir Med 2020;8:726



Management of ILA detected on CT

Lancet Respir Med 2020;8:726



Matrix metalloproteinase in IPF

Respiratory Research 2016;17:23, Plos Med 2008;5(4):e93

•ECM turnover regulation, activation and degradation of biological mediators



Ann Lab Med 2019;39:245

912.2    818.0      670.5      685.3    749.3      743.0

Serum KL-6 differentiates between control and ILD groups

• Mean levels (U/mL)



Correlation between KL-6 levels and disease severity

PLoS ONE 2020;15(12):e0244114

r = -0.27 (p<0.001) r = -0.36 (p<0.001)

r = 0.33 (p<0.001) r = 0.54 (p<0.001)



Natural course of lung function decline in IPF/progressive ILA

Eur Respir J 2017;50:1701209, Am J Respir Crit Care Med 2016;194:1514

IPF: ~200 ml/year

Progressive ILA: ~64 ml/year

No ILA: ~35 ml/year
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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 



Spectrum of fibrosing ILD with a progressive phenotype

ILA: ~10% in general 
population

IPF: 0.0001% (10~60/105)
in general population

PF-ILD: 30~40% of fibrosing ILD

Progressive-ILA: 
40-60% of ILA



Progression of pulmonary fibrosis

Radiologic abnormalites

Lung function decline

Oneset of symptoms

Diagnosis

Death 

40                          50                           60                             70                                 80 years 
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ILA

Early/Mild 
progressive 
pulmonary 
fibrosis

IPF

ILD

At risk visually undetectable 

Death from undiagnosed PF

Death from competing causes

Thorax 2019; 74: 506



Summary

• Interstitial lung abnormalities

- Prevalence: ~10%

- clinical implication: impact on prognosis 

- progression: subpleural fibrotic ILA

- Management: monitoring and treatment?



ILA is early UIP ? 

Am J Respir Crit Care Med. 2018;197:955


