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What constitutes an ILA 

Podolanczuk AJ, Hunninghake GM, et al; Approach to the Evaluation and Management of Interstitial Lung Abnormalities: An Official American Thoracic Society 
Clinical Statement. Am J Respir Crit Care Med. 2025 May 19

“ nondependent bilateral parenchymal abnormalities detected on CT, including ground-glass or reticular 
abnormalities, lung distortion, traction bronchiectasis, and/or honeycombing involving>5% of a lung zone 
by visual estimate”

Zones demarcated as upper, middle, and lower by the levels of the inferior aortic 
arch and right inferior pulmonary vein.

“Nondependent” - parts of the lung that are less influenced by gravity during scan 
acquisition; this may include abnormalities that are present in dependent locations 
on supine imaging but persist on prone imaging. 

The threshold extent of 5% is 
acknowledged to be arbitrary and 
subjective and is provided simply to 
exclude patients with minimal 
abnormality.



What DOES NOT constitute an ILA 

• Dependent lung atelectasis
• Unifocal or multifocal linear scarring
• Non-emphysematous cysts, centri-lobular nodularity, and/or features of pleuroparenchymal fibroelastosis, 

without other CT findings of lung disease
• Findings of heart failure
• Findings of aspiration (e.g., patchy ground-glass, opacities, tree-in-bud nodularity)

Nonemphysematous cysts, 
centrilobular nodularity, 
features of pleuroparenchymal fibroelastosis can be present but do 
not contribute to the volume of affected lung needed to satisfy the 
definition of ILA.

Podolanczuk AJ, Hunninghake GM,  et al; Approach to the Evaluation and Management of Interstitial Lung Abnormalities: An Official American Thoracic Society 
Clinical Statement. Am J Respir Crit Care Med. 2025 May 19
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AGES-Reykjavik Study

Putman RK, Gudmundsson G, Axelsson GT, Hida T, et al Imaging Patterns Are Associated with Interstitial Lung Abnormality Progression and 
Mortality. Am J Respir Crit Care Med. 2019 Jul 15;200(2):175-183. 

n= 3,167
median time between CT scans, 5.1 yr; interquartile range, 4.99–5.26 yr)



Araki T, Putman RK, Hatabu H, Gao W, Dupuis J, Latourelle JC, Nishino M, Zazueta OE, Kurugol S, Ross JC, San José Estépar R, Schwartz DA, Rosas IO, Washko GR, O'Connor GT, 
Hunninghake GM. Development and Progression of Interstitial Lung Abnormalities in the Framingham Heart Study. Am J Respir Crit Care Med. 2016 Dec 15;194(12):1514-1522. doi: 

10.1164/rccm.201512-2523OC.



Evolution of definitions 

ERS 2022 

CHEST 2025

ATS 2025

Fleischner Society 2021



The Fleischner Society definition of ILA required findings to be incidental and excluded high-risk populations.

• ATS definition: 

1) defines ILA  independent of pre-test probability : more practical for clinical use. 

2) High risk populations: ILAs – prevalent , Inclusion in definition - provides guidance for evaluation and management 
of these patients.
  
 No data to suggest exclusion, 

Simpler to create a relatively broad definition of ILA with consistent evaluation and management algorithms that can 
be applied to most clinical scenarios

3) Laterality of ILA: Patients with a strong family history or known genetic variants who have unilateral findings may 
be at risk of future progression to ILD

• .



Subcategories of ILA 

• Non-subpleural ILAs (i.e., without predominant subpleural 
localization)

• Sub-pleural nonfibrotic ILAs (i.e., with predominant subpleural 
localization and without evidence of fibrosis)

• Sub-pleural fibrotic ILAs (i.e., with predominant subpleural 
localization and with evidence of pulmonary fibrosis)

  
  Fibrosis - the presence of architectural distortion with traction bronchiectasis and/or honeycombing
  and applies to those ILAs that do not meet the extent or pattern criteria for ILD





AGES-Reykjavik Study

Putman RK, Gudmundsson G, Axelsson GT, Hida T, et al Imaging Patterns Are Associated with Interstitial Lung Abnormality Progression and Mortality. Am J 
Respir Crit Care Med. 2019 Jul 15;200(2):175-183. 

5,320 participants in total who had completed the 
baseline CT are included.



Why is ILA significant 



Clinical Burden: (I) Prevalence of ILA 

• 7-17%

• ~ 60 years

• Progression :

10-70% in 5 years  



Data from the AGES-Reykjavik Study

Putman RK, Gudmundsson G, Axelsson GT, Hida T, et al Imaging Patterns Are Associated with Interstitial Lung Abnormality Progression and 
Mortality. Am J Respir Crit Care Med. 2019 Jul 15;200(2):175-183. 

• n= 3,167

• median time 
between CT scans, 
5.1 yr; interquartile 
range, 4.99–5.26 yr

• 327 (10%) had ILA 
on at least one CT 
scan,

Clinical burden: (II) Progression of ILA 



Putman RK, Gudmundsson G, Axelsson GT, Hida T, et al Imaging Patterns Are Associated with Interstitial Lung Abnormality Progression and 
Mortality. Am J Respir Crit Care Med. 2019 Jul 15;200(2):175-183. 

Data from the AGES-Reykjavik Study



Clinical burden: (III) Mortality due to ILA 

Putman RK, Hatabu H, Araki T, et al. Association Between Interstitial Lung Abnormalities and All-Cause 
Mortality. JAMA. 2016;315(7):672–681. doi:10.1001/jama.2016.0518



Putman RK, Hatabu H, Araki T, et al. Association Between Interstitial Lung Abnormalities and All-Cause 
Mortality. JAMA. 2016;315(7):672–681. doi:10.1001/jama.2016.0518



Putman RK, Hatabu H, Araki T, et al. Association Between Interstitial Lung Abnormalities and All-Cause 
Mortality. JAMA. 2016;315(7):672–681. doi:10.1001/jama.2016.0518



(iv) Smokers and Lung cancer screening 



• In patients with early-stage cancers treated with surgical resection, 
ILA -  associated with a risk of postoperative pulmonary complications 
such as pneumonia, acute respiratory distress syndrome, respiratory 
failure, bronchopleural fistula or empyema, prolonged air leakage,and 
pneumothorax

m Y, Park HY, Shin S, Shin SH, Lee H, Ahn JH, Sohn I, Cho JH, Kim HK, Zo JI, Shim YM, Lee HY, Kim J. Prevalence of and risk 
factors for pulmonary complications after curative resection in otherwise healthy elderly patients with early stage lung 

cancer. Respir Res. 2019 Jul 4;20(1):136. doi: 10.1186/s12931-019-1087-x. PMID: 31272446; PMCID: PMC6610954.



• The incidence of immunotherapy-associated pneumonitis significantly

higher in patients with pre-existing ILA than in those without

ILA 

Nakanishi Y, Masuda T, Yamaguchi K, et al. Pre-existing interstitial lung abnormalities
are risk factors for immune checkpoint inhibitor-induced interstitial

lung disease in non-small cell lung cancer. Respir Investig 2019;57(5):451–
459.



Risk factors for ILA progression 



Risk factors: (i) Age 

• Framingham Heart Study - 
prevalence of ILA > 70 years -
47%. 

• COPDGene study – ILA 
prevalence increased from 
4% in < 60 years to 6% in 
those > 70 years 



Sanders JL, Putman RK, Dupuis J, Xu H, Murabito Jmet al The Association of Aging Biomarkers, Interstitial Lung 
Abnormalities, and Mortality. Am J Respir Crit Care Med. 2021 May 1;203(9):1149-1157.  

• Presence of ILA associated 
with increased levels of 
growth differentiation 
factor 15, a biomarker of 
aging. 



Putman RK, Gudmundsson G, Axelsson GT, Hida T, et al Imaging Patterns Are Associated with Interstitial Lung Abnormality Progression and 
Mortality. Am J Respir Crit Care Med. 2019 Jul 15;200(2):175-183. 

Data from the AGES-Reykjavik Study

ILA progression is more likely in older individuals 
The increased risk of mortality in those with ILA persists independent of age:  
suggests that ILA remains clinically relevant in older patients.



721 studies screened : 52 studies 
selected 

Podolanczuk AJ, Hunninghake GM,  et al; Approach to the Evaluation and Management of Interstitial Lung Abnormalities: An Official American Thoracic Society 
Clinical Statement. Am J Respir Crit Care Med. 2025 May 19

Risk factors (ii) Connective Tissue Disease



On aggregation by meta-analysis, the
estimated prevalence of ILAs/ILD was 40%
(95% CI, 33–43%) 

Podolanczuk AJ, Hunninghake GM,  et al; Approach to the Evaluation and Management of Interstitial 
Lung Abnormalities: An Official American Thoracic Society Clinical Statement. Am J Respir Crit Care Med. 

2025 May 19

Prevalence of ILA according totype of CTD on subgroup analysis

CTD No of studies 
included 

Prevalence, 95% CI

Rheumatoid arthritis 13 23% (17–29) 

Systemic Sclerosis 22 45%; (42–49) 

Sjogren’s Syndrome 5 39% (18–59)

Dermatomyositis/
Polymyositis

10 44%; (37–52) 



Jaeger VK, Wirz EG, Allanore Y, Rossbach P, et al; EUSTAR co-authors. Incidences and Risk Factors of Organ Manifestations in 
the Early Course of Systemic Sclerosis: A Longitudinal EUSTAR Study. PLoS One. 2016 Oct 5;11(10):e0163894. 

Duration to development of ILA in CTDs 

FVC<50% predicted – 
2% (95%CI 1–5) within the first year in 
12% (95%CI 6–23) during the 10-year 
follow up

In 695 SSc patients who had a 
baseline visit within 1 year of RP 
onset, 
The incidence of  non-RP 
manifestations



➢A baseline chest HRCT scan to screen for ILAs/ILD in adults with CTDs that 
are associated with an increased risk of ILD.

➢New pulmonary involvement in a patient with CTD - initiation or escalation 
of immunomodulatory therapy

➢Screening may identify such pts (For every 1,000 patients with a high-risk 
CTD, ~ 400 may be found to have ILAs/ILD)



Why not just PFT? 

404 patients enrolled in 
Northwestern Scleroderma Registry

265 patients with ≥ 1 HRCT and ≥ 1 
PFT – 
265 with FVC values, 214 with DLCO 



Why not just PFT? 



Risk factors (iii) Familial Progressive Fibrosis 

• FPF – “any fibrotic ILD in at least two blood relative first- or second-
degree family members”

• Presence of familial disease increases the likelihood of a progressive 
pulmonary fibrosis

• Indicative of a possible (Telomere related gene) TRG or (surfactant 
related gene) SRG mutation

Borie R, Kannengiesser C, Antoniou K, et al. European Respiratory Society statement on familial pulmonary 
fibrosis. Eur Respir J. 2023;61(3):2201383. doi:10.1183/13993003.01383-2022



Prevalence of ILA/ILD among first-degree 
relatives of patients with familial pulmonary 
fibrosis 

Podolanczuk AJ, Hunninghake GM, Wilson KC, Khor YH, Kheir F, Pang B, Adegunsoye A, Cararie G, Corte TJ, Flanagan J, 
Gudmundsson G. Approach to the evaluation and management of interstitial lung abnormalities: an official American 

Thoracic Society clinical statement. Am J Respir Crit Care Med. 2024;209(6):650–668. doi:10.1164/rccm.202401-0121ST

Prevalence of ILA/ILD among first-degree 
relatives of patients with IPF and no other 
known family members with ILD 



• Chest CT screening for ILA in  adults over 50 years of age who have a 
first-degree relative with familial pulmonary fibrosis (FPF). 

For every 1,000 screened, 250 individuals may potentially benefit from early detection, monitoring, 

or intervention. 

• In adults >50 years of age who have a first degree relative with IPF 
and no other known family members with ILD - smaller evidence base 
for estimation of prevalence of ILAs/ILD (172 total individuals) vs  for 
first-degree relatives of patients with FPF (1,039)

• 5 years interval of screening – reasonable 



Fernandez et al.: A Newfoundland cohort of familial
and sporadic idiopathic pulmonary fibrosis patients: 

clinical and genetic
features. Respiratory Research 2012 13:64.

Age of screening? • Increased prevalence in individuals older 
than the age of 50 years. 

• For certain genetic variants- early screening 
may be needed.

• Recommendation: starting 5 years before the 
youngest age of diagnosis within the family.



Anticipation

• The median age at diagnosis of 91 adult patients carrying SRG mutations - 
45 years (range 18–72 years)

• In TRG mutation carriers, the median age at diagnosis of ILD is 62 years 
(range 35–79 years)

• Patients with TRG mutations transmit their short telomeres independently 
of transmission of the mutation and telomeres shorten at a younger age in 
subsequent generations 

• Genetic anticipation - an earlier and more severe disease with each 
generation . Age at diagnosis - highly correlated among affected family 
members of the same generation and decreases over generations by a 
mean of 6–18 years in FPF

Borie R, Kannengiesser C, Antoniou K, et al. European Respiratory Society statement on familial pulmonary 
fibrosis. Eur Respir J. 2023;61(3):2201383. doi:10.1183/13993003.01383-2022



Borie R, Kannengiesser C, Antoniou K, et al. European Respiratory Society statement on familial pulmonary 
fibrosis. Eur Respir J. 2023;61(3):2201383. doi:10.1183/13993003.01383-2022



Once diagnosed, what next ?



Hunninghake GM, Hatabu H, Okajima Y, Gao W, et al MUC5B promoter polymorphism and interstitial lung abnormalities. N Engl J 
Med. 2013 Jun 6;368(23):2192-200. 

1) Baseline Symptom
Assessment



• 3079 subjects from rural Japan
• LDCT for cancer screening 
• honeycombing, interlobular 

septal thickening (IST), ground 
glass opacity (GGO), ill-defined 
subpleural line (IDS), and 
combined pulmonary fibrosis 
and emphysema (CPFE)

• Clinical examination 
• PFT 
• 6MWT 





Hunninghake GM, Hatabu H, Okajima Y, Gao W, et al MUC5B promoter polymorphism and interstitial lung abnormalities. N Engl J 
Med. 2013 Jun 6;368(23):2192-200. 

Baseline Symptom Assessment
• Can assist in distinguishing ILAs from ILD

• Establish a symptom burden at baseline against which changes can be assessed during future follow-
up, 

• Guide clinical assessment for other causes of abnormal CT findings that may require other specific 

management approaches.

How?

Visual analogue and numerical scales for cough and dyspnea assessment

Inspiratory crackles +/- : aids in early identification of ILD and should ideally be documented alongside symptom 
assessment



Exposure history

Salisbury ML, Hewlett JC, Ding G, Markin CR, Douglas K, Mason W, Guttentag A, Phillips JA 3rd, Cogan JD, Reiss S, Mitchell DB, Wu P, Young LR, Lancaster LH, Loyd JE, Humphries SM, Lynch 
DA, Kropski JA, Blackwell TS. Development and Progression of Radiologic Abnormalities in Individuals at Risk for Familial Interstitial Lung Disease. Am J Respir Crit Care Med. 2020 May 

15;201(10):1230-1239. doi: 10.1164/rccm.201909-1834OC. PMID: 32011901; PMCID: PMC7233345.

336 subjects

a health history and exposure questionnaire



(ii) Baseline PFT

• establishing a 
baseline for future 
comparison.

Araki T, Putman RK, Hatabu H, Gao W, Dupuis J et alDevelopment and Progression of Interstitial Lung Abnormalities in the 
Framingham Heart Study. Am J Respir Crit Care Med. 2016 Dec 15;194(12):1514-1522. doi: 10.1164/rccm.201512-2523OC. 

PMID: 27314401; PMCID: PMC5215030.

Participants without ILA had a 
mean decrease in FVC of 35 ml 
(SD ± 44 ml) per year, those 
with ILA without progression 
40 ml (SD ± 44 ml) decrease per 
year, and ILA with progression 
had a mean decline of 64 ml 
(SD ± 51 ml) per year.
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Araki T, Putman RK, Hatabu H, Gao W, Dupuis J et alDevelopment and Progression of Interstitial Lung Abnormalities in the 
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(iii) HPE analysis 



• Retrospective cohort of 424 
patients who had undergone 
lung nodule resection, had a 
chest CT scan within 3 months 
before surgery, and had no 
history of ILD, at Brigham and 
Women’s Hospital (BWH) 
(January 2001 - July 2015)

• Radiologically: 
ILA/indeterminate/No ILA

• Histopath: diagnosis of UIP or 
other ILDs (e.g., smoking-related 
ILD) and  scored for additional 
histopathologic findings

Miller ER, Putman RK, Vivero M, Hung Y, Araki T, Nishino M, et al.
Histopathology of interstitial lung abnormalities in the context of lung

nodule resections. Am J Respir Crit Care Med 2018;197:955–958
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• No   differences in total or differential BAL cell counts in at-risk 
subjects compared with normal control subjects. 

• In addition, no differences in lymphocyte subsets were observed in 
BAL cells compared with normal control subjects or IPF patients (CD4, 
CD25/FoxP3)



• No evidence to justify routine baseline lung tissue sampling 
in patients with ILAs to predict outcomes or establish the 
presence of ILD, 

• Lung sampling - an invasive test with potential harms.

Lung tissue sampling: includes surgical lung biopsy and/or bronchoscopy with BAL for cellular 
analysis with or without transbronchial lung biopsy (including standard forceps or cryobiopsy) for 
microscopic, histopathologic, and/or genomic classifier evaluation.



(iv) Genetic testing 

• MUC5B gene-  promoter polymorphism rs35705950 - one of the most 
significant and well-established genetic risk factors associated with 
interstitial lung disease (ILD)—especially IPF and FPF

• encodes mucin 5B

• rs35705950 T allele (a gain-of-function variant in the promoter 
region) leads to overexpression of MUC5B in distal airways.

• GG (homozygous wild-type) : normal genotype

• GT (heterozygous):heterozygous

• TT (homozygous risk variant): homozygous risk 



Hunninghake GM, Hatabu H, Okajima Y, Gao W, et al MUC5B promoter polymorphism and interstitial lung abnormalities. N Engl J 
Med. 2013 Jun 6;368(23):2192-200. 



Hunninghake GM, Hatabu H, Okajima Y, Gao W, et al MUC5B promoter polymorphism and interstitial lung abnormalities. N Engl J 
Med. 2013 Jun 6;368(23):2192-200. 



Podolanczuk AJ, Hunninghake GM, Wilson KC, Khor YH, et al.
Approach to the evaluation and management of interstitial lung abnormalities: an official American Thoracic Society clinical 

statement. Am J Respir Crit Care Med. 2023;208(8):e1–e19. doi:10.1164/rccm.202309-1796ST



• 82 consecutive subjects followed up after recovery from severe, 
COVID-19 pneumonia (January 2021 -February 2022 )

• The association of MUC5B with interstitial changes (post-COVID-19 
interstitial changes (PCICs)) in the lung, six months after recovery 
from severe COVID-19 pneumonia. 



• 82 consecutive subjects followed up after recovery from severe, 
COVID-19 pneumonia (January 2021 -February 2022 )

• The association of MUC5B with interstitial changes (post-COVID-19 
interstitial changes (PCICs)) in the lung, six months after recovery 
from severe COVID-19 pneumonia. 

Dhooria S, Bal A, Sharma R, Prabhakar N, Arora S, Sehgal IS, Kashyap D, Garg M, Bhalla A, Aggarwal AN, Agarwal R. 

Association of MUC5B promoter polymorphism with interstitial lung changes after COVID-19: A preliminary observation. Indian J 

Med Res. 2024 Jan 1;159(1):109-113. doi: 10.4103/ijmr.ijmr_137_23. 



Dhooria S, Bal A, Sharma R, Prabhakar N, Arora S, Sehgal IS, Kashyap D, Garg M, Bhalla A, Aggarwal AN, Agarwal R. 

Association of MUC5B promoter polymorphism with interstitial lung changes after COVID-19: A preliminary observation. Indian J 

Med Res. 2024 Jan 1;159(1):109-113. doi: 10.4103/ijmr.ijmr_137_23. 



• The minor MUC5B T-allele appeared at a higher frequency in the 
cases than in the comparator group [18.3 vs. 10%; odds ratio (OR),
2.01; 95% confidence intervals (CI), 0.76-5.35], but was not
significant (P=0.16).

• 75 % with a variant allele (GT /GT) had PCICs at six months vs 58.6 per 
cent of those without the variant allele (wild-type, GG genotype); 
P=0.16.

• A variant genotype was significantly associated with subpleural 
PCICs (OR, 6.36; 95% CI, 1.85-21.85; P=0.003) but not with fibrotic
PCICs (OR, 1.73; 95% CI, 0.61-4.94; P=0.31).

Dhooria S, Bal A, Sharma R, Prabhakar N, Arora S, Sehgal IS, Kashyap D, Garg M, Bhalla A, Aggarwal AN, Agarwal R. 

Association of MUC5B promoter polymorphism with interstitial lung changes after COVID-19: A preliminary observation. Indian J 

Med Res. 2024 Jan 1;159(1):109-113. doi: 10.4103/ijmr.ijmr_137_23. 



(iv) Genetic testing: Telomere length 
measurement 

Podolanczuk AJ, Hunninghake GM, Wilson KC, Khor YH, et al.
Approach to the evaluation and management of interstitial lung abnormalities: an official American Thoracic Society clinical 

statement. Am J Respir Crit Care Med. 2023;208(8):e1–e19. doi:10.1164/rccm.202309-1796ST
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3079 subjects from rural Japan
LDCT for cancer screening 
honeycombing, interlobular septal 

thickening (IST), ground glass 
opacity (GGO), ill-defined 
subpleural line (IDS), and combined 
pulmonary fibrosis and emphysema 
(CPFE)
Clinical examination 
PFT – 
6MWT 

The identification of interstitial changes using 

KL-6 and/or SP-A:  sensitivity 64% , specificity 64%, 
SP-A and/or SP-D, sensitivity 70%, specificity 64%
KL-6 and/or SP-D , sensitivity 33%, specificity 100%



Serum KL-6 levels in the progression 
group - significantly higher in 
comparison to those in the 
improvement and no interval change 
groups, respectively (p = 0.049, 
and p = 0.043). 
Serum SP-A levels among the groups: no 
significant difference observed. 
Serum SP-D levels in the improvement 
group : lower in comparison to no 
interval change and progression groups, 
(p = 0.017, and p = 0.016 respectively).

Tsushima K, Sone S, Yoshikawa S, Yokoyama T, Suzuki T, Kubo K. The radiological patterns of interstitial change at an 
early phase: over a 4-year follow-up. Respir Med. 2010 Nov;104(11):1712-21. doi: 10.1016/j.rmed.2010.05.014. Epub 

2010 Jun 9. PMID: 20538446.



(v) Serial CT Scans for longitudinal follow-up 

Podolanczuk AJ, Hunninghake GM, Wilson KC, Khor YH, et al.
Approach to the evaluation and management of interstitial lung abnormalities: an official American Thoracic Society clinical 

statement. Am J Respir Crit Care Med. 2023;208(8):e1–e19. doi:10.1164/rccm.202309-1796ST



Podolanczuk AJ, Hunninghake GM, Wilson KC, Khor YH, et al.
Approach to the evaluation and management of interstitial lung abnormalities: an official American Thoracic Society clinical 

statement. Am J Respir Crit Care Med. 2023;208(8):e1–e19. doi:10.1164/rccm.202309-1796ST



Meta-analysis of prevalence of imaging 
progression of ILA 

Podolanczuk AJ, Hunninghake GM, Wilson KC, Khor YH, et al.
Approach to the evaluation and management of interstitial lung abnormalities: an official American Thoracic Society clinical 

statement. Am J Respir Crit Care Med. 2023;208(8):e1–e19. doi:10.1164/rccm.202309-1796ST



Proposed algorithm for management of ILA



Active 
screening 

• 1) Patients with CTD-ILDs

• 2) Patients >50 y with 1st degree relative with FPF

• 3) Lung cancer screening 

Baseline 
assessment

• Clinical assessment (Breathlessness/cough/crepts)

• PFT (Spirometry, Body plethysmography, DLCO)

• Risk reduction – (smoking/environmental exposure)

Follow-up

• Biennial CT and PFT (earlier if symptoms progress)

Progresses to ILD

Treat as per ILD 
guidelines 

No 
progression

Continue until 
individualized discussion suggests limited
utility of further monitoring 

Incidentally 
detected 

abnormalities 
consistent with 
ILA (eg: on abdominal CT)

WITH High risk features
• Age > 60 
• >20–pack-year 
 smoking history/ currently smoke
• Exposure to occupational vapors 
• Greater extent of abnormalities 

(involvement of multiple lung zones)



Thank you
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