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PFT and 6MWT

6MWT
Initial

SpO2(%)

Lowest

SpO2(%)

Distance

(m)

92 71 340

% predicted

FEV1/FVC 75 

FVC 50

DLco

(mL/min/mmHg)
32

ANA Negative (1:40) Cytoplasmic Ab

ANCA-MPO(Qn) Negative(0.12)

ANCA-PR3(Qn) Negative(0.77)

ANCA-MPO(QI) Negative

ANCA-PR3(QI) Negative

Rheumatoid Factor 244.4

SS-A(Ro) Ab Negative(0.20)

SS-B(La) Ab Negative(0.20)

KL-6(U/mL) 1430
증상 : Cough, Dyspnea  / mMRC G2



CASE



IPF 진단 후 외래



5년 전 검진 결과

2017.07.20

2017년 건강검진으로 LDCT 및 PFT 시행함

• 호흡기 증상 없었음

• PFT – ratio 76%, FVC 85%

• 정상 폐기능 및 CT 설명 없었음. 추적 검사없이 f/u loss



CT progression from ILA to IPF

2017.07.20 2022.10.13
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Trajectory of ILD development

• After pathological change (microscopic fibrosis), Imaging abnormalities 

may represent the earliest detectable manifestation of interstitial lung 

disease.

• Pathologic fibrosis can be below the resolution of imaging.



Analysis of the pathologic findings by ILA status

AJRCCM 2018; 197(7)

• A retrospective single-cohort study – 424 patients who had undergone lung nodule resection 

without ILD diagnosis in Brigham and Women’s hospital between 2001 and 2015

• ILA on CT and histopathologic findings were compared



ILA and clinical course



Definition: Interstitial lung abnormality (2020)

• Incidental identification of non-dependent abnormalities (CT finding, 

not disease), including

- Ground glass abnormality

- Reticular abnormality

- Lung distortion

- Traction bronchiectasis

- Honeycombing

- Non-emphysematous cysts

• Involving at least 5% of a lung zone

• In individuals in whom interstitial lung disease is not suspected

Lancet Respir Med 2020;8:726-37



Findings not suggesting ILA (2002)

• Dependent lung atelectasis

• Focal para-spinal fibrosis in contact to spinal osteophytes

• Diffuse (Smoking-related) centrilobular nodularity

• Mild focal or unilateral abnormality

• Interstitial edema

• Findings of aspiration (patch GGO and tree in bud)

• Preclinical interstitial lung abnormalities during screening of high 

risk subjects (e.q. RA, SSc, occupational exposure, familial PF)



Findings not suggesting ILA

• Dependent lung atelectasis

CHEST 2025;167(3):781-799



Findings not suggesting ILA

• True ILA (supine and prone position)

CHEST 2025;167(3):781-799



Findings not suggesting ILA

• Focal para-spinal fibrosis in contact to spinal osteophytes

 Insignificant focal reactive change

• Smoking-related centrilobular nodularity

• Mild focal or unilateral abnormality

• Interstitial edema

• Findings of aspiration (patch GGO and tree in bud)



Findings not suggesting ILA

• Mild focal or unilateral abnormality

Exceptional considerations

• Early ILA

• In high-risk populations (FPF…)

• Apical fibrosis (PPFE) – not ILA



Findings not suggesting ILA

• Findings of centrilobular nodularity (smoking related or 

aspiration - patch GGO and tree in bud)

• Interstitial edema



Definition and Subtype of ILAs

Radiology 2021;301:19-34



Non-subpleural (non-fibrotic) ILA

Korean J Radiol 2021;22(5):811-828

“Without predominant 

subpleural localization, 

Non-fibrotic feature”



Subpleural non-fibrotic ILA

• Predominant subpleural location, without evidence of fibrosis

• GGO & Reticulation

CHEST 2025;167(3):781-799



Subpleural fibrotic ILA

• Predominant subpleural location 

• Architectural distortion with traction bronchiectasis or honeycombing

CHEST 2025;167(3):781-799



Clinical Relevance of ILAs

ILAs are associated

• Increased respiratory symptoms

In meta-analyses, ILA have a significantly higher risk of chronic cough (30.5% vs. 

13.9%; Risk ratio 1.59) and dyspnea on exertion (37.1% vs. 18.4%; RR 1.60) 

• Accelerated loss of lung function (reduction in exercise capacity)

64mL per year vs. 35mL without ILAs

• Radiologic progression of lung fibrosis

More than half experience progression of radiologic findings over 5years

• Increased all-cause mortality

31.6% vs. 19.4%; RR 1.66, 95% CI 1.56-1.77

AJRCCM 2025;211(7):1132-1155



Clinical Outcomes of ILA

: A Systematic review and Meta-analysis

Lung cancer high-risk group – RR 2.04

General Population Cohort – RR for morality 3.83

Total Cohort  – RR for mortality  2.62

Lung cancer-related mortality– RR 4.18

Respiratory disease-related mortality - 3.76

• ILA significantly increase lung cancer development 

(RR 3.85, 95% CI 2.64-5.62)

• Lung cancer patients with ILA have higher risks of 

grade 2 radiation pneumonitis (RR 2.28, 95% CI: 

1.71-3.03) and immune checkpoint inhibitor-related 

ILD (RR 3.05, 95% CI 1.37-6.77)

AJRCCM 2023;208(6):695-708



• Definition of ILA: Non-dependent bilateral parenchymal abnormalities detected on CT

(ground-glass or reticular abnormalities, lung distortion, traction bronchiectasis, and/or 

honeycombing) involving ≥ 5% of a lung zone by visual estimate, but without meeting 

the criteria for ILD.

AJRCCM 2025;211(7):1132-1155



From Radiologic definition to Clinical Framework

: Evolution of ILA (20202025)

• The 2020 Fleischner paper – ILA (a radiologic entity) without clinical 

information

• The 2025 ATS statement – A multidisciplinary (including pulmonology and 

pathology) clinical framework for evaluation, classification, and 

management of ILA in real practice

1) Removal of incidental and high-risk group restrictions

2) Clear distinction between ILA and ILD

3) Suggestion of screening, baseline assessment, and follow-up strategies

AJRCCM 2025;211(7):1132-1155



Chest CT screening to identify ILAs/ILD in smokers

• The estimated prevalence of ILAs/ILD: 8% (95% CI, 7-10%)

• Advanced age, smoking(OR 1,7-2.2), and male sex – A common features of IPF

• Screening for ILA in all-smokers: not recommended d/t cost burden, anxiety, 

undesirable anxiety, radiation exposure, and the need for additional test

 However, in the context of lung cancer screening, systematic assessment and 

documentation of ILAs/ILD are recommended.

(The U.S. Preventive Service Task Recommendation of lung cancer screening –

aged 50-80 years who have a 20-pack-year smoking history of current smoke or 

quit within the previous 15 years)  overlapping risk profiles of ILAs/ILD

AJRCCM 2025;211(7):1132-1155



Prevalence of ILA 
between Population and Lung cancer screening

Lung cancer screening – 7% General Population Cohort – 7% At-risk Familial Cohort – 26%

• Meta-analyses of observational studies 

• Inclusion – 22 studies and 88,325 participants

• Aim to estimate pooled prevalence, risk of ILAs, and ILA-associated mortality risk 

AJRCCM 2023;208(6):695-708



Chest CT screening to identify ILAs/ILD in CTD

• In meta-analysis, the estimated prevalence of ILAs/ILD (RA, systemic sclerosis, 

polymyositis, dermatomyositis, anti-synthetase syndrome, mixed CTD, Sjogren’s 

disease or overlap syndrome: 40% (95% CI, 37-43%)

• Rheumatoid arthritis – 23% (95% CI, 17-29%)

• Systemic sclerosis – 45% (95% CI, 42-49%)

• Sjogren’s syndrome – 39% (95% CI, 18-59%)

• Dermatomyositis/Polymyositis – 44% (95% CI, 37-52%)

 Additional benefit – An indication for the initiation or escalation of 

immunomodulatory therapy targeting the underlying CTD

 We suggest a baseline HRCT to screen for ILAs/ILD in adults with CTD

AJRCCM 2025;211(7):1132-1155



Chest CT screening to identify ILAs/ILD in CTD

• In meta-analysis, the estimated prevalence of ILAs/ILD (RA, systemic sclerosis, 

polymyositis, dermatomyositis, anti-synthetase syndrome, mixed CTD, Sjogren’s 

disease or overlap syndrome: 40% (95% CI, 37-43%)

• Rheumatoid arthritis – 23% (95% CI, 17-29%)

• Systemic sclerosis – 45% (95% CI, 42-49%)

• Sjogren’s syndrome – 39% (95% CI, 18-59%)

• Dermatomyositis/Polymyositis – 44% (95% CI, 37-52%)

 Additional benefit – An indication for the initiation or escalation of 

immunomodulatory therapy targeting the underlying CTD

 We suggest a baseline HRCT to screen for ILAs/ILD in adults with CTD

AJRCCM 2025;211(7):1132-1155



Chest CT screening to identify ILAs/ILD in CTD

Eur Respir J  2026;67:2402533



Chest CT screening to identify ILAs/ILD 

in a first-degree relative with pulmonary fibrosis

• Familial Pulmonary Fibrosis – at least two genetically related first or 

second degree relatives with fibrotic ILD

• In meta-analysis, the estimated prevalence of ILAs/ILD in the first-degree 

relatives of IPF- 26% (95% CI, 18-34%)

 We suggest a chest CT screening for ILAs/ILD in adults ≥ 50 years who 

have a first-degree relative with FPF

 We recommended neither for nor against chest CT screening for ILAs/ILD 

in adults ≥ 50 years who have a first-degree relative with IPF and no other 

known family members with ILD

AJRCCM 2025;211(7):1132-1155



Chest CT screening to identify ILAs/ILD 

in a first-degree relative with pulmonary fibrosis

• Familial Pulmonary Fibrosis – at least two genetically related first or 

second degree relatives with fibrotic ILD

• In meta-analysis, the estimated prevalence of ILAs/ILD in the first-degree 

relatives of IPF- 26% (95% CI, 18-34%)

 We suggest a chest CT screening for ILAs/ILD in adults ≥ 50 years who

have a first-degree relative with FPF

 We recommended neither for nor against chest CT screening for ILAs/ILD 

in adults ≥ 50 years who have a first-degree relative with IPF and no other 

known family members with ILD

AJRCCM 2025;211(7):1132-1155



MUC5B testing and Telomere length measurement screening to identify 

ILAs/ILD in a first-degree relative with pulmonary fibrosis (including FPF)

• In adults with a first-degree relative with pulmonary fibrosis, the prevalence of 

ILAs/ILD among those with the MUC5B promoter variant was 38% (95% CI, 

24-52%) with a sensitivity of 56% and a specificity of 60% for prediction.

• The prevalence of ILAs/ILD among those with a telomere length than the 10th

percentile for age was 44% (95% CI, 27-61%) in only one study

 We suggest not performing MUC5B and telomere length measurement as an 

alternative test to CT screening or as a preliminary test.

 The tests should not act as a gatekeeper to obtaining a CT d/t insufficient 

sensitivity & specificity, small evidence, cost, affordability, and difference 

between races. 

AJRCCM 2025;211(7):1132-1155



From Radiologic definition to Clinical Framework

: Evolution of ILA (20202025)

• The 2020 Fleischner paper – ILA (a radiologic entity) without clinical 

information

• The 2025 ATS statement – A multidisciplinary (including pulmonology and 

pathology) clinical framework for evaluation, classification, and 

management of ILA in real practice

1) Removal of incidental and high-risk group restrictions

2) Clear distinction between ILA and ILD

3) Suggestion of screening, baseline assessment, and follow-up strategies

AJRCCM 2025;211(7):1132-1155



Definition of ILD for those with ILAs

AJRCCM 2025;211(7):1132-1155

The importance of distinguishing between ILA and ILD

1. Simple and Easy application (As defined 2022 international guideline)

2. Progressive abnormalities (not aging)

3. The presence of a major fibrotic ILD pattern



From Radiologic definition to Clinical Framework

: Evolution of ILA (20202025)

• The 2020 Fleischner paper – ILA (a radiologic entity) without clinical 

information

• The 2025 ATS statement – A multidisciplinary (including pulmonology and 

pathology) clinical framework for evaluation, classification, and management 

of ILA in real practice

1) Removal of incidental and high-risk group restrictions

2) Clear distinction between ILA and ILD

3) Suggestion of screening, baseline assessment, and follow-up strategies

AJRCCM 2025;211(7):1132-1155



Longitudinal follow-up assessment with serial CT

• The purpose of follow-up imaging is to identify progression to ILD for 

diagnosis and therapeutic decision

• The prevalence of radiologic progression – 46% (95% CI, 38-55%), and a 

positive association with mortality (HR 1.9; 95% CI, 1.3-2.8)

• In a previous study, the median time to ILA progression was 3.2 years

 We suggest that patients with ILAs undergo a follow-up chest CT 2-3 years 

after the baseline chest CT

 Earlier follow-up (12 month) in some high risks or some clinical contests

 No vote, but most committee members agreed follow-up of annual PFT

AJRCCM 2025;211(7):1132-1155



Chest CT screening to identify ILAs/ILD in CTD

Eur Respir J  2026;67:2402533



Chest CT screening to identify ILAs/ILD in CTD

AJRCCM 2025;211(7):1132-1155



Longitudinal follow-up assessment with serial CT

European Radiology (2025) 35:276-288

ILA progression – generally as an increase in extent or severity, new abnormalities, or evolution 

toward fibrotic features on follow-up CT

The pooled progression rate – 47.1%

The progression rate > 4.5 yrs – 64.2%

The progression rate < 4.5 yrs – 31.0%



Pooled odds ratio of the progression between fibrotic and non-

fibrotic types

European Radiology (2025) 35:276-288

 Suggestions

• ILA is not a benign incidental finding – Nearly half progress, and fibrotic ILA (OR 5.55) requires active 

long-term monitoring

• Risk stratification in ILA – Fibrotic vs Non-fibrotic features

• At least 5 years of follow-up

• Follow-up every 1-2 years

Pooled odds ratio Fibrotic vs Non-Fibrotic: OR 5.55 (95%CI: 1.95-15.82)
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• Lung cancer screening-eligible population (PICO 1)

• Diagnosed with connective tissue disease (PICO 2)

• Adults ≥50 years of age with relative with FPF (PICO 3a)

Screening CT chest Other means of identification
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Incident ILA

Risk reduction

• Smoking cessation (e.g., cigarettes, e-cigarettes, cannabis)

• Exposure remediation (e.g., environmental, occupational, medication)

• Age-appropriate vaccination

Recommended baseline assessment

• Symptom assessment: cough, exertional dyspnea (PICO 6)

• Risk assessment:

→ Connective tissue disease

→ Family and exposure history

• Pulmonary function test: spirometry, plethysmography, DLCO (PICO 7)
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Prevalent ILA ILD

Refer to pulmonologist for 

evaluation, management,

and monitoring, as per ILD 

guidelines

Ongoing risk reduction

Recommended reassessments

• Symptoms: Continual / As reported by patient
• PFT → High risk: every 6–12 mo

Low risk: every 2–3 yr

• CT chest (PICO 11) → High risk: every 12 mo
Low risk: every 2–3 yr

New ILD diagnosis



Management of of ILA

AJRCCM 2025;211(7):1132-1155

Low risk

• Incidental ILA

• Non-subpleural ILA

• Stable ILA

• No symptoms

• Normal PFT



CASE



Case

2013.04

• Symptoms (-)

• CTD(-) Family history(-) Never smoker

• CT – Subpleural non-fibrotic ILA

• Low risk

 CT f/u after 3 years

 PFT f/u



Case

2023.12

• CTD(-) Family history(-) Never smoker

• CT – Subpleural fibrotic ILA 

Progression of ILA (10 years)

• High risk

• Symptom (-), HF로진료중

• PFT – ratio 83%, FVC 93%, DLco 85%

 CT f/u after 1year

 PFT after 6 month



Case

2024.12
• CTD(-) Family history(-) Never smoker

• CT – Subpleural fibrotic ILA  NSIP

& progression: ILD

• High risk

• Symptom (+)  exertional dyspnea

 Screening for Auto-Ab & KL-6



Case

ANA
Positive : nuclear envelope(1:1280) 

& Cytoplasmic Ab

ANCA-MPO(Qn) Positive(123)

ANCA-PR3(Qn) Negative(0.68)

ANCA-MPO(QI) Positive

ANCA-PR3(QI) Negative

Rheumatoid Factor ▲ 21.1

SS-A(Ro) Ab Negative(0.66)

• MDD – Progressive fibrosing ILD & IPAF

• Steroid + MMF  add-on antifibrotics 



Case



Case

2013.01

• Symptoms (-)

• CTD(-) Family history(-) Ex-smoker

• CT – Subpleural non-fibrotic ILA

• High risk – Lung cancer screening

 CT f/u every year

 PFT f/u 6-12 months



Case

2025.03

• CTD(-) Family history(-) Ex-smoker

• CT – Subpleural non-fibrotic ILA 

Progression of ILA (12 years)

• High risk – Lung cancer screening

• Symptom (-)

• PFT – ratio 78%, FVC 96%, DLco 103%

 CT f/u after 1year

 PFT after 6 month



Case

2026.03
• CTD(-) Family history(-) Never smoker

• CT – Subpleural non-fibrotic ILA 

& Progression

• High risk – Lung cancer & Progression

• Symptom (-) exertional dyspnea (-)

 Screening for Auto-Ab & KL-6



Case

• MDD – Radiology (ILA than ILD)

Rheumatology – CTD(-)

• Short term-follow up vs VATS

ANA Positive : dense-fine speckled (1:40)

ANCA-MPO(Qn) Negative(0.28)

ANCA-PR3(Qn) Negative(0.62)

ANCA-MPO(QI) Negative

ANCA-PR3(QI) Negative

Rheumatoid Factor < 10

SS-A(Ro) Ab Negative(0.82)



Case

RLL wedge resection



Summary

• Early detection before PFT abnormality and Symptoms development

• High risk for ILD development  Screening before pre- or sub-clinical ILD

• ILA are associated 

1) Increased respiratory symptoms 

2) Accelerated loss of lung function

3) Radiologic progression

4) Increased complications of surgery and drug/radiation induced ILD 

5) Increased all-cause mortality



Screening

High risk of ILD

CTD FPF
Lung 

cancer
Incidental

CTD FPF
Lung 

cancer
High

Low
• Incidental ILA

• Non-subpleural & stable ILA

• Young age & Never smoker

• No symptoms

• CT  12-24month

• PFT 6-12 months

• CT 2-3 years

• PFT 2-3 years  

ILD 감별 – Baseline PFT & Symptoms

Biomarkers, Auto-Ab screening, Exposure history

Avoidance from smoking & exposure…

• CT 12-24 months

• PFT 6-24months

Annual CT

PFT 

6-24month

screening

ILA

ILA

Vs

ILD

Risk
evaluation

Follow-up

Summary
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