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Interstitial lung abnormalities (ILAs) are early indicators of interstitial lung disease, often identified incidentally via computed
tomography of the chest. This review explores the diagnostic criteria for ILAs as outlined by the Fleischner Society, highlights
associated risk factors, examines their impact on patient outcomes, and discusses management strategies. The prevalence of
ILAs varies significantly, ranging from 3% to 17% across populations. Key risk factors include advanced age, smoking status,
and underlying genetic predispositions. Recent advancements in imaging analysis, particularly through automated quantita-
tive systems, have enhanced the accuracy of ILA detection. Although often subtle in presentation, ILAs hold clinical signif-
icance due to their associations with impaired lung function, progressive fibrosis, and increased mortality. Therefore, mon-
itoring and management plans should be individualized to the risk profile of patients. Further studies are needed to refine
ILA diagnostic criteria, enhance our understanding of their clinical implications, and establish optimal timing for therapeutic

interventions.
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INTRODUCTION

Interstitial lung abnormalities (ILAs) are incidental findings in
computed tomography (CT) images of the chest, indicating
early-stage interstitial lung disease (ILD) in individuals with-
out a formal clinical diagnosis [1]. Unlike advanced clinical
and subclinical forms of ILD, ILAs are typically identified
during imaging performed for unrelated medical reasons
[1]. With the increasing use of CT for diverse diagnostic pur-
poses, the detection rate of ILAs is anticipated to increase.
Previous studies have demonstrated a highly variable preva-
lence of ILAs across populations, ranging from 3% to 17%
(Table 1) [2-6].

Numerous studies have demonstrated the importance of
early detection of ILAs, linking them to respiratory symptoms
such as chronic cough and breathlessness, reduced lung
function, diminished exercise tolerance, and an increased
risk of all-cause mortality [5-10]. In addition, ILAs can prog-
ress to more severe conditions, including pulmonary fibrosis
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[9,11]. Despite their clinical significance, they are frequently
underreported in radiology reports, even within academic
institutions [12]. This review aims to provide clinical practi-
tioners with a concise overview of ILAs by integrating cur-
rent knowledge on diagnostic criteria, clinical relevance, and
management strategies.

DEFINITION OF ILA

According to the Fleischner Position Paper, ILAs are radio-
logically defined as incidental CT findings of non-dependent
lung parenchymal abnormalities involving at least 5% of any
lung zone in individuals without prior suspicion of ILD [1].
These abnormalities include ground-glass opacities (GGOs),
a reticular pattern, lung distortion, traction bronchiectasis,
honeycombing, and non-emphysematous cysts [1] (Fig. 1).
The 5% threshold is used to exclude minimal abnormali-
ties and ensure that only significant findings are considered.
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Focal or unilateral GGOs, focal or unilateral reticulations,
and patchy GGOs involving less than 5% of the lung are
categorized as equivocal [1,3,13]. In addition, certain imag-
ing findings are not indicative of ILAs, including dependent
lung atelectasis, focal paraspinal fibrosis, smoking-related
centrilobular nodularity without accompanying features,
interstitial edema (e.g., in heart failure), and aspiration-re-
lated findings such as patchy GGOs or a tree-in-bud pattern
(Fig. 2) [1].

ILAs are categorized based on their distribution and
the presence of fibrosis (Fig. 3). These categories include
non-subpleural ILAs, which do not have a predominant sub-
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pleural location; subpleural non-fibrotic ILAs, which have a
predominant subpleural location but no fibrosis; and sub-
pleural fibrotic ILAs, which have a subpleural location and
features of pulmonary fibrosis, such as architectural distor-
tion, traction bronchiectasis or bronchiolectasis, and hon-
eycombing [1]. The presence of subpleural fibrotic ILAs is
strongly associated with a higher risk of disease progression
and mortality [7,14].

Differentiating ILAs from clinical and subclinical ILDs re-
quires a thorough clinical evaluation, as the presence of
ILAs does not preclude respiratory symptoms or function-
al impairment. Moreover, abnormalities identified during

Figure 1. Chest CT images showing interstitial lung abnormalities. (A) A 60-year-old man with no smoking history or underlying diseases
underwent chest CT as part of a health screening. Axial CT image reveals diffuse ground-glass opacities with mild reticulation (arrowheads)
in the peripheral region of the left upper lobe and both lower lobes. (B) A 67-year-old man with a 30-pack-year smoking history under-
went chest CT for lung cancer screening. Axial CT image shows reticulation (arrowheads) and traction bronchiolectasis (arrows) without
honeycombing in the subpleural region of the posterobasal segment of both lower lobes. CT, computed tomography.

Figure 2. Chest CT images showing findings that do not represent interstitial lung abnormalities. (A) Focal paraspinal fibrosis adjacent to
thoracic spine osteophytes in the medial right lower lobe (arrowhead). (B) Centrilobular nodularity (arrow) and unilateral mild focal abnor-
mality in the left lower lobe in a heavy smoker (arrowhead). (C) Interlobular septal thickening (arrows) and peribronchovascular bundle
thickening (arrowhead) in both lungs in a patient with heart failure. (D) Patch ground-glass opacities and tree-in-bud pattern (arrowheads)
in the left lower lobe due to aspiration. CT, computed tomography.
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Figure 3. Subcategories of interstitial lung abnormalities. (A) Non-subpleural ILAs: CT image showing multifocal ground-glass opacities
with a central predominance in both lungs (arrows). (B) Subpleural non-fibrotic ILAs: CT image showing subpleural ground-glass opaci-
ties predominantly in both lower lobes without evidence of fibrosis (arrowheads). (C) Subpleural fibrotic ILAs: CT image showing fibrotic
features such as traction bronchiectasis (arrow) with architectural distortion and honeycombing (arrowhead) predominantly involving the
subpleural region of both lower lobes. ILA, interstitial lung abnormality; CT, computed tomography.

targeted screening for ILD in high-risk populations-such as
individuals with connective tissue disease or a family history
of ILD-are categorized as subclinical or preclinical ILD, rather
than ILAs, due to their non-incidental nature.

ASSESSMENT OF ILAs

The evaluation of ILAs should include a dedicated chest CT
with thin slices (< 1.5 mm) and moderate edge-enhancing
reconstruction [1]. High-resolution CT (HRCT) is recom-
mended when the initial scan is incomplete or yields equiv-
ocal findings [1,15]. Prone imaging is particularly useful for
distinguishing dependent atelectasis from interstitial abnor-
malities, whereas expiratory imaging aids the identification
of lobular air trapping, which may suggest conditions such
as hypersensitivity pneumonitis [16,17].

The identification of ILAs has conventionally been the re-
sponsibility of experienced radiologists or pulmonologists,
relying on visual assessment [2,5-7,13,18]. Although these
techniques provide high inter-reader agreement and reliabil-
ity, they are time-intensive and can lead to discrepancies in
distinguishing ILAs from equivocal cases [19]. For instance,
a study of 336 health check-up participants revealed dis-
cordant ILA classifications between two readers in 49 cases
(14.6%). Among these, 42.9% (21 of 49) involved mild,
non-dependent lung abnormalities that one reader catego-
rized as ILA and the other considered equivocal [19].

To overcome the challenges associated with conventional
methods of identifying ILAs, automated quantification sys-
tems employing computational techniques have been de-
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veloped to enhance accuracy and efficiency [19-24]. These
methods include densitometry, local histogram analysis, and
advanced artificial intelligence-based texture evaluation,
which are effective for quantifying subtle changes in the lung
parenchyma [20,22,23,25,26]. Several studies have com-
pared the performance of automated quantitative methods
with radiologist assessments in detecting ILAs [19,20,22].
For example, Kim et al. [19] utilized a deep learning-based
quantitative system, demonstrating a sensitivity of 67.6%,
specificity of 93.3%, and accuracy of 90.5% for identifying
ILAs, using a threshold of 5% lung parenchymal abnormal-
ities in at least one lung zone. Similarly, Chae et al. [20]
found that deep learning-based texture analysis detected a
4% prevalence of ILAs in the Korean general population.
This method achieved 100% sensitivity and 99% specificity,
using a lower threshold of 1.8% abnormalities, suggesting
the potential for improved accuracy with reduced thresh-
olds. Despite their advantages in reducing clinician work-
load and mitigating subjective bias, automated quantifica-
tion systems have limitations. False positives are common,
often resulting from suboptimal inspiration or inconsisten-
cies in imaging protocols across vendors, underscoring the
need to standardize imaging procedures [19,22].

The development and refinement of quantitative tools
for ILA assessment highlight their potential for integration
into clinical practice. These tools provide a standardized
approach to evaluation, enabling consistent assessments
across multiple institutions and facilitating multicenter stud-
ies as well as longitudinal monitoring. However, the thresh-
olds and parameters employed by these systems require fur-
ther optimization to enhance diagnostic accuracy.
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PREVALENCE OF ILAs

Recent studies have demonstrated significant variability in
the prevalence of ILAs across populations. They are observed
in 4-17% of smokers and lung cancer screening cohorts
[4,5,13,27,28] and 3-10% of population-based cohorts
[2,24,27,29,30]. Furthermore, ILAs have a lower prevalence
in Asian populations compared to Western populations.
For instance, Tsushima et al. [29] reported a prevalence of
2.6% in the Japanese general population, whereas Chae et
al. [20] identified a prevalence of 4% among participants in
the Korean National Lung Cancer Screening Program. Con-
versely, another study reported a 10% prevalence of ILAs in
a Western lung cancer screening cohort. The variability in
ILA prevalence can be attributed to several factors, includ-
ing differences in cohort characteristics such as mean age,
genetic predispositions, environmental exposures, and im-
aging protocols. In Lee et al. [6] and Chae et al. [20], which
involved Korean cohorts, the use of low-dose chest CT for
health or lung cancer screening may have contributed to the
lower prevalences observed. Furthermore, the MUC5B pro-
moter polymorphism, a well-recognized risk factor for idio-
pathic pulmonary fibrosis (IPF), is rare in the South Korean
population and may partly explain the regional differences
in prevalence [31]. Inconsistent definitions of ILAs further
complicate prevalence estimates. For example, Tsushima
et al. [1,29] defined ILAs as interstitial changes, including
honeycombing, interlobular septal thickening, GGOs, ill-de-
fined subpleural lines, and combined pulmonary fibrosis and
emphysema, which differs from definitions used in recent
studies. The Fleischner Society has provided guidelines to
standardize ILA definitions, which have reduced variability in
the reported prevalence rates. However, differences in im-
aging techniques and interpretation contribute to the wide
range of prevalence estimates.

RISK FACTORS FOR ILAs

Advanced age is a key risk factor for ILAs, with multiple stud-
ies consistently reporting a higher prevalence among older
individuals [3,18,22,32]. Data from the Framingham Heart
Study (FHS) demonstrated a significant increase in ILA prev-
alence, increasing from 4% in individuals under 60 years
to 47% in those over 70 years of age [32]. Sex differences
in ILA prevalence have been observed, with some studies
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suggesting that ILAs are more common in men than women
[13,27]. However, these findings are inconsistent, with oth-
er studies reporting no significant differences [3,5,18,30].
Smoking is also a significant risk factor for ILAs, with current
smokers and those with greater cumulative exposure (e.g.,
higher pack-years) exhibiting an increased likelihood of ILA
development [13,27,33]. For example, in the FHS and Age,
Gene/Environment Susceptibility (AGES)-Reykjavik cohorts,
Putman et al. [27] found that the ILA group had a higher
proportion of current smokers and greater smoking expo-
sure compared to the non-ILA group. However, the associ-
ation between smoking and ILA presence is not consistently
observed across studies. Lee et al. [3] found no significant
differences in smoking status or intensity between the
ILA and non-ILA groups (ever smokers: 88.3% vs. 90.3%,
p = 0.433; smoking quantity: 39.4 vs. 38.4 pack-years,
p = 0.692). Importantly, ILAs have a prevalence of 7.9%
even among never smokers, underscoring the need for vigi-
lance in identifying these abnormalities regardless of smok-
ing history [34].

Environmental and occupational exposures are significant
contributors to the risk of developing ILAs. Salisbury et al.
[9] demonstrated that specific environmental exposures
were independently associated with the presence of ILAs
in a multivariable model adjusted for age, smoking sta-
tus, MUC5B genotype, and telomere restriction fragment
length. These exposures included aluminum smelting (odds
ratio [OR] 14.88, 95% confidence interval [Cl] 2.67-97.73;
p = 0.005), lead (OR 2.91, 95% ClI 1.05-8.05; p = 0.04),
birds (OR 3.37, 95% Cl 1.53-7.41; p = 0.003), and mold
(OR 3.83, 95% Cl, 1.78-8.25; p = 0.001). Similarly, Sack et
al. [35], which involved the Multi-Ethnic Study of Athero-
sclerosis (MESA) cohort, reported that exposure to vapors,
gas, dust, and fumes was associated with a 2.64% increase
in high-attenuation areas (95% Cl 1.23-4.19%). In addi-
tion, self-reported exposure to vapor or gas was linked to
a 1.97-fold higher likelihood of ILAs among currently em-
ployed individuals (95% CI 1.16-3.35).

The association between ambient air pollution and ILAs
has been highlighted in several recent studies [36-38]. Al-
though definitive evidence remains limited, air pollutants
such as particulate matter (PM), ozone, nitrogen oxide, sul-
fur dioxide, and carbon monoxide contribute to pulmonary
inflammation and alveolar epithelial injury. These pollutants
can induce oxidative stress through the production of re-
active oxygen species, including hydroxyl radicals and su-
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peroxide anions, as well as promote telomere shortening,
which can promote these pathophysiological processes [36].
The MESA Air-Lung Study found a significant association
between exposure to nitrogen oxides, a marker of traffic-re-
lated air pollution, and the presence of ILAs (OR 1.77 per 40
ppb, 95% Cl 1.06-2.95; p = 0.03) [37]. Similarly, in popula-
tion-based FHS cohorts, an interquartile range difference in
5-year exposure to elemental carbon, a component of fine
particulate matter (PM, ) from traffic emissions, was asso-
ciated with a 1.27-fold increased likelihood of ILAs (95% Cl
1.04-1.55) [38].

Genetic predisposition plays a crucial role in the develop-
ment of ILAs [18]. The most consistent genetic risk factor
for ILA is an increased copy number of a common variant
(rs35705950) in the promoter region of the MUC5B gene,
which is strongly associated with IPF [2,7,18,30,39,40]. In
the MESA longitudinal cohort study, the MUC5B promoter
single nucleotide polymorphism (rs35705950) was signifi-
cantly associated with incident ILA (hazard ratio [HR] 1.73,
95% Cl 1.17-2.56; p = 0.01) [18]. This association has been
corroborated in multiple cohorts, including the FHS [2,30],
COPDGene [40], and AGES—Reykjavik studies [7], where
each copy of the variant was associated with a 1.5- to 2.7-
fold increased risk of ILAs. Recent genome-wide association
studies have further identified novel genetic associations
specific to ILAs, such as variants near IPO11 (rs6886640)
and FCF1P3 (rs73199442), which are not linked to IPF [40].
These findings underscore both the overlap and distinctions
in genetic risk factors between ILAs and IPF, suggesting that
ILAs may represent a spectrum of early ILDs.

IMPACT OF ILA ON CLINICAL OUTCOMES

ILA progression
The progression of ILAs varies significantly depending on the
cohort type and the duration of the observation period. In
the National Lung Screening Trial, approximately 20% of
individuals with ILAs demonstrated radiologic progression
over a 2-year period [13]. Conversely, Araki et al. [2], which
involved the FHS cohort, reported a progression rate of 43%
over 6 years, whereas the AGES-Reykjavik study observed
an even higher progression rate of 48% over 5 years [7].
Several factors, including advanced age, an increasing
number of copies of the MUC5B risk allele, exposure to air
pollutants, and specific fibrotic imaging patterns, signifi-
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cantly influence the progression of ILAs [2,7,18,38]. Radio-
logical findings such as subpleural reticular changes, lower
lobe predominance, and traction bronchiectasis are associ-
ated with higher odds of ILA progression [7,11]. Putman et
al. [7] found that these radiological features increased the
likelihood of ILA progression by more than 6-fold compared
to cases without traction bronchiectasis (OR 6.6, 95% Cl
2.3-14.9; p = 0.0004) and lower lobe predominance (OR
6.7, 95% Cl 1.8-25; p = 0.004). Similarly, Zhang et al. [11]
identified reticulation in initial imaging as an independent
predictor of ILA progression (OR 1.9, 95% Cl 1.2-3.0;
p =0.004). Conversely, centrilobular nodules are associated
with a significantly lower likelihood of ILA progression (OR
0.2,95% C10.1-0.5; p = 0.0002) [7].

The progression of ILAs may influence physiological chang-
es, including a decline in lung function [2,3]. FHS demon-
strated that individuals with progressive ILAs experienced an
accelerated decline in forced vital capacity (FVC) compared
to those with non-progressive ILAs, with a reduction of 25
mL per year (standard error [SE]: £ 11 mL; p = 0.03) [2].
Similarly, in a study that involved patients with chronic ob-
structive pulmonary disease (COPD), those with progressive
ILAs exhibited significantly higher rates of annual decline in
forced expiratory volume in 1 s and FVC compared to those
without progression (8 + SE: -38.3 £ 5.7 mlyear; p = 0.16
and -51.2 £ 0.7 mUyear; p = 0.06, respectively) [3]. Howev-
er, the FVC decline in patients with ILA progression was less
pronounced than the decline typically observed in IPF [41].

Considering the impact of ILA progression, there is an in-
creasing need for simple biomarkers to predict progression
at an early stage. Axelsson et al. [42] explored serum protein
biomarkers for predicting ILA progression through proteom-
ic analysis in the AGES-Reykjavik cohort. In this cohort, 121
proteins were associated with ILA progression. The proteins
with the highest odds for progression included SFTB (OR
3.08, 95% Cl 2.56-3.69; p = 1.59 x 103%), WFDC2 (OR
2.72, 95% Cl 2.25-3.29; p = 4.90 x 10?>), growth differ-
entiation factor-15 (OR 2.14, 95% CI 1.79-2.55; p = 3.01
x107"),and cathepsinH(OR2.02,95% C11.70-2.40;p=1.72
x 107°). Further studies are needed to identify novel bio-
markers and validate these findings for the early prediction
of ILA progression.

ILA represents partially undeveloped stages of IPF or pro-
gressive pulmonary fibrosis [43]. The progression of ILA to-
ward IPF is a significant clinical concern due to the overlap
in risk factors and disease characteristics [2,7,18,38,43].
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Key risk factors common to both ILA and IPF include aging,
smoking, environmental pollutants such as nitrogen oxides,
occupational exposures (e.g., vapors, gas, dust, and fumes),
and genetic susceptibility, particularly MUC5B (rs35705950
allele). However, the time interval and frequency with which
ILA progresses to IPF remain unclear. A large cohort study is
currently underway to investigate the natural course of IPF
and progressive pulmonary fibrosis from the asymptomat-
ic stage in patients with ILA [44]. The results will enhance
our understanding of disease progression and facilitate the
identification of patients at risk for developing IPF.

Mortality

ILAs are associated with increased mortality across various
populations, including the general population, smokers, and
lung cancer screening cohorts [2,7,14,27]. In the FHS and
AGES-Reykjavik cohorts, radiological progression of ILAs
was most strongly associated with increased all-cause mor-
tality [2,7]. In addition, in the AGES—Reykjavik cohort, ILAs
were significantly associated with increased respiratory dis-
ease-related mortality (HR 2.4, 95% Cl, 1.7-3.4; p < 0.001),
even after adjusting for age, sex, race, body mass index, and
smoking history [27]. ILAs were also significantly associated
with mortality after adjusting for multimorbidity, including
cardiovascular disease, diabetes mellitus, chronic kidney dis-
ease, COPD, and cancer in the FHS cohort (HR 1.95, 95%
Cl 1.23-3.08; p = 0.0042) and the AGES—Reykjavik cohort
(HR 1.60, 95% Cl 1.41-1.82; p < 0.0001). The mortality
risk associated with ILAs was similar to that of other com-
mon chronic diseases such as cardiovascular disease, dia-
betes mellitus, chronic kidney disease, COPD, and cancer
[45]. In the AGES—Reykjavik cohort, ILA was associated with
an increase in respiratory-related mortality, suggesting that
the progression of lung fibrosis and worsening of comorbid
conditions due to decreased lung function may contribute
to elevated mortality [27,46]. However, considering that
mortality rates exceed the expected progression rate to clin-
ically detectable ILD, the additional mortality risk in patients
with ILA may be related to age-related vulnerabilities or co-
morbidities unrelated to lung disease [1,27].

Lung cancer development and outcomes

ILAs impact lung cancer development, treatment outcomes,
and cancer-related mortality [46]. A meta-analysis of three
studies on ILA demonstrated that individuals with ILA have
a significantly higher incidence of lung cancer compared
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to those without ILA (risk ratio 3.85, 95% Cl 2.64-5.62;
12 = 22%) [46]. In addition, ILAs may complicate the treat-
ment of lung cancer. Preexisting ILAs are associated with a
higher risk of radiation pneumonitis [47,48] and immune
checkpoint inhibitor-related ILDs [49] in lung cancer pa-
tients. Furthermore, in patients with early-stage cancer un-
dergoing surgical resection, the presence of ILAs increased
the risk of postoperative pulmonary complications, includ-
ing pneumonia, acute respiratory distress syndrome, respi-
ratory failure, bronchopleural fistula, empyema, prolonged
air leak, and pneumothorax (OR 1.91, 95% Cl 1.02-1.13;
p = 0.004) [50]. These findings highlight the importance of
careful monitoring and management of patients with ILAs,
particularly those undergoing lung cancer therapy.

ILA MANAGEMENT AND FOLLOW-UP

Structured approaches to the management and follow-up
of patients with ILAs are crucial to reduce the risk of disease
progression and improve clinical outcomes. Upon identifica-
tion of ILA, a comprehensive clinical evaluation is needed.
This includes obtaining a detailed patient history, focusing
on symptoms such as chronic cough, dyspnea, and expo-
sure to risk factors such as smoking and occupational haz-
ards [1,15]. Pulmonary function tests should be conducted
to assess baseline lung function, with particular attention to
parameters such as FVC and diffusion capacity for carbon
monoxide [1,15]. These investigations can identify clinically
significant ILD, indicating the extent of functional impair-
ment and guiding further management.

Serial chest imaging is crucial for monitoring ILAs. HRCT
with thin sections is needed to assess changes in lung paren-
chyma over time. It is essential to maintain standardized im-
aging protocols to ensure consistency and comparability of
results [1]. Radiologists should focus on identifying features
indicative of progression, such as increased reticulation,
honeycombing, and traction bronchiectasis [15]. Quantita-
tive CT analysis can be used to objectively assess the extent
and severity of ILAs, helping to detect subtle changes that
may indicate progression [51].

Monitoring and management strategies for ILAs should
be individualized according to the patient’s risk profile and
disease characteristics (Fig. 4). Factors such as fibrotic fea-
tures on radiological imaging, including architectural dis-
tortion with traction bronchiectasis or honeycombing and
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ILA identified
Incidental CT abnormalities > 5% of any lung zone

:

Consider HRCT if initial scan is incomplete or equivocal

:

Evaluate the clinically significant findings suggestive of ILD
- Respiratory symptom or physical findings
- Extensive disease on HRCT
- PFTs impairment

YES
—®  Potentially clinically significant ILD

. :

- Referred for pulmonary evaluation,
o ideally with access to multidisciplinary discussion

:

Clinically significant ILD

Risk stratification according to
radiological or clinical risk factors for progression
(e.g., inhalational exposures, medications, physiological ¢
findings, evidence of fibrosis and subpleural-basal
predominant distribution on CT

Diagnosis and management

according to current ILD guidelines

:

Low risk for progression ‘

- Recommend risk factor reduction
- Reassess if symptoms or other
evidence of progression emerge

'

’ High risk for progression

- Recommend risk factor reduction

- Reassess clinically and repeat PFT in
3-12 months

- Repeat CT at 12-24 months, or
sooner if there is progression sign

Figure 4. Follow-up and management strategy for interstitial lung abnormalities. This figure is adapted with modifications from a scheme
in the Position Paper of the Fleischner Society [1]. ILA, interstitial lung abnormality; CT, computed tomography; HRCT, high-resolution
computed tomography; ILD, interstitial lung disease; PFT, pulmonary function test.

subpleural basal predominance, the presence of the MUC5B
promoter polymorphism, and patient demographics (e.g.,
age, smoking status, and environmental exposures) may in-
fluence the likelihood of progression to ILD [1,43]. In cases
where ILAs show extensive fibrosis with impaired lung func-
tion or are associated with significant respiratory symptoms,
referral to an ILD specialist for further evaluation and appro-
priate treatment, such as antifibrotics, should be considered.
Once the possibility of ILD has been ruled out, ILAs should
be stratified according to their risk factors for progression.
Individuals without risk factors should be monitored until
the onset of respiratory symptoms or other signs of disease
progression [1,15], whereas those with risk factors should
be followed regularly every 12-24 months or sooner if new
respiratory symptoms occur or lung function declines [1,15].
However, the optimal interval and duration of follow-up re-
main unclear. Park et al. [51] suggested that a follow-up CT

https://doi.org/10.3904/kjim.2024.335

every 3 years may be appropriate for individuals with initially
detected ILA, whereas those at high risk due to extensively
fibrotic ILA and honeycombing require more frequent CT
examinations. If ILA progression is suspected, the decision to
perform diagnostic procedures such as video-assisted thora-
coscopic surgery-assisted biopsy, bronchoalveolar lavage, or
cryobiopsy should be individualized based on clinical presen-
tation and HRCT findings. Patients with fibrotic ILA exhibit-
ing basal and peripheral distribution are at an increased risk
of progression and may have subclinical ILDs, which makes
lung biopsy potentially helpful for diagnosing IPF or specific
ILDs [43]. However, in cases where HRCT reveals a usual in-
terstitial pneumonia pattern and the multidisciplinary team
categorizes it as subclinical IPF, invasive tests may not be
necessary [43].

A multidisciplinary approach involving radiologists, pul-
monologists, and primary care providers is crucial for the
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effective management and follow-up of ILAs [43]. In ad-
dition, lifestyle modifications, such as smoking cessation
and vaccination against respiratory infections, are essential
components in managing ILA. By combining comprehensive
clinical assessment, standardized imaging protocols, and
evidence-based risk stratification, healthcare providers can
improve the prognosis and prevent progression to severe
forms of ILD. Further studies and the integration of novel
diagnostic tools, including advanced imaging techniques
and new biomarkers, are needed to enhance management
strategies and clinical outcomes.

CONCLUSIONS

This review emphasizes the clinical significance of ILAs,
which are incidental findings in chest CT images that may
indicate early ILDs. Although the prevalence of ILAs varies
across different populations, their detection is crucial due to
their potential risk of progression to severe lung conditions,
such as fibrosis, and their association with increased mortal-
ity. Advances in imaging technology, particularly automated
quantitative systems, have significantly enhanced the ac-
curacy of ILA assessments, enabling early and accurate de-
tection. Effective management requires a multidisciplinary
approach tailored to individual risk profiles to mitigate dis-
ease progression and improve outcomes. Further studies
are needed to refine diagnostic criteria, enhance imaging
techniques, and develop targeted therapies to better under-
stand and treat ILA.

REFERENCES

1. Hatabu H, Hunninghake GM, Richeldi L, et al. Interstitial lung
abnormalities detected incidentally on CT: a Position Paper
from the Fleischner Society. Lancet Respir Med 2020;8:726-
737.

2. Araki T, Putman RK, Hatabu H, et al. Development and Pro-
gression of interstitial lung abnormalities in the Framingham
Heart Study. Am J Respir Crit Care Med 2016;194:1514-
1522.

3. Lee TS, Jin KN, Lee HW, et al. Interstitial lung abnormali-
ties and the clinical course in patients with COPD. Chest
2021;159:128-137.

4. Mackintosh JA, Marshall HM, Slaughter R, et al. Interstitial

216  www.kjim.org

The Korean Journal of Internal Medicine Vol. 40, No. 2, March 2025

10.

1.

12.

13.

14.

16.

17.

18.

lung abnormalities in the Queensland Lung Cancer Screening
Study: prevalence and progression over 2 years of surveillance.
Intern Med J 2019;49:843-849.

. Hoyer N, Wille MMW, Thomsen LH, et al. Interstitial lung ab-

normalities are associated with increased mortality in smokers.
Respir Med 2018;136:77-82.

Lee JE, Chae KJ, Suh YJ, et al. Prevalence and long-term out-
comes of CT interstitial lung abnormalities in a health screen-
ing cohort. Radiology 2023;306:6221172.

Putman RK, Gudmundsson G, Axelsson GT, et al. Imaging pat-
terns are associated with interstitial lung abnormality progres-
sion and mortality. Am J Respir Crit Care Med 2019;200:175-
183.

Hunninghake GM. Interstitial lung abnormalities: erecting
fences in the path towards advanced pulmonary fibrosis. Tho-
rax 2019;74:506-511.

Salisbury ML, Hewlett JC, Ding G, et al. Development and
progression of radiologic abnormalities in individuals at risk
for familial interstitial lung disease. Am J Respir Crit Care Med
2020;201:1230-1239.

Doyle TJ, Washko GR, Fernandez IE, et al. Interstitial lung
abnormalities and reduced exercise capacity. Am J Respir Crit
Care Med 2012;185:756-762.

Zhang Y, Wan H, Richeldi L, et al. Reticulation is a risk factor
of progressive subpleural nonfibrotic interstitial lung abnor-
malities. Am J Respir Crit Care Med 2022;206:178-185.
Oldham JM, Adegunsoye A, Khera S, et al. Underreporting of
interstitial lung abnormalities on lung cancer screening com-
puted tomography. Ann Am Thorac Soc 2018;15:764-766.
Jin GY, Lynch D, Chawla A, et al. Interstitial lung abnormalities
in a CT lung cancer screening population: prevalence and pro-
gression rate. Radiology 2013;268:563-571.

Hida T, Nishino M, Hino T, et al. Traction bronchiectasis/bron-
chiolectasis is associated with interstitial lung abnormality
mortality. Eur J Radiol 2020;129:109073.

. Hata A, Schiebler ML, Lynch DA, Hatabu H. Interstitial lung

abnormalities: state of the art. Radiology 2021;301:19-34.
Kashiwabara K, Kohshi S. Additional computed tomography
scans in the prone position to distinguish early interstitial
lung disease from dependent density on helical computed
tomography screening patient characteristics. Respirology
2006;11:482-487.

Arakawa H, Niimi H, Kurihara Y, Nakajima Y, Webb WR. Ex-
piratory high-resolution CT: diagnostic value in diffuse lung
diseases. AJR Am J Roentgenol 2000;175:1537-1543.
McGroder CF, Hansen S, Hinckley Stukovsky K, et al. Incidence

https://doi.org/10.3904/kjim.2024.335


www.kjim.org
https://doi.org/10.1016/s2213-2600(20)30168-5
https://doi.org/10.1016/s2213-2600(20)30168-5
https://doi.org/10.1016/s2213-2600(20)30168-5
https://doi.org/10.1016/s2213-2600(20)30168-5
https://doi.org/10.1164/rccm.201512-2523oc
https://doi.org/10.1164/rccm.201512-2523oc
https://doi.org/10.1164/rccm.201512-2523oc
https://doi.org/10.1164/rccm.201512-2523oc
https://doi.org/10.1016/j.chest.2020.08.017
https://doi.org/10.1016/j.chest.2020.08.017
https://doi.org/10.1016/j.chest.2020.08.017
https://doi.org/10.1111/imj.14148
https://doi.org/10.1111/imj.14148
https://doi.org/10.1111/imj.14148
https://doi.org/10.1111/imj.14148
https://doi.org/10.1016/j.rmed.2018.02.001
https://doi.org/10.1016/j.rmed.2018.02.001
https://doi.org/10.1016/j.rmed.2018.02.001
https://doi.org/10.1148/radiol.221172
https://doi.org/10.1148/radiol.221172
https://doi.org/10.1148/radiol.221172
https://doi.org/10.1164/rccm.201809-1652oc
https://doi.org/10.1164/rccm.201809-1652oc
https://doi.org/10.1164/rccm.201809-1652oc
https://doi.org/10.1164/rccm.201809-1652oc
https://doi.org/10.1136/thoraxjnl-2018-212446
https://doi.org/10.1136/thoraxjnl-2018-212446
https://doi.org/10.1136/thoraxjnl-2018-212446
https://doi.org/10.1164/rccm.201909-1834oc
https://doi.org/10.1164/rccm.201909-1834oc
https://doi.org/10.1164/rccm.201909-1834oc
https://doi.org/10.1164/rccm.201909-1834oc
https://doi.org/10.1164/rccm.201109-1618oc
https://doi.org/10.1164/rccm.201109-1618oc
https://doi.org/10.1164/rccm.201109-1618oc
https://doi.org/10.1164/rccm.202110-2412oc
https://doi.org/10.1164/rccm.202110-2412oc
https://doi.org/10.1164/rccm.202110-2412oc
https://doi.org/10.1513/annalsats.201801-053rl
https://doi.org/10.1513/annalsats.201801-053rl
https://doi.org/10.1513/annalsats.201801-053rl
https://doi.org/10.1148/radiol.13120816
https://doi.org/10.1148/radiol.13120816
https://doi.org/10.1148/radiol.13120816
https://doi.org/10.1016/j.ejrad.2020.109073
https://doi.org/10.1016/j.ejrad.2020.109073
https://doi.org/10.1016/j.ejrad.2020.109073
https://doi.org/10.1148/radiol.2021204367
https://doi.org/10.1148/radiol.2021204367
https://doi.org/10.1111/j.1440-1843.2006.00869.x
https://doi.org/10.1111/j.1440-1843.2006.00869.x
https://doi.org/10.1111/j.1440-1843.2006.00869.x
https://doi.org/10.1111/j.1440-1843.2006.00869.x
https://doi.org/10.1111/j.1440-1843.2006.00869.x
https://doi.org/10.2214/ajr.175.6.1751537
https://doi.org/10.2214/ajr.175.6.1751537
https://doi.org/10.2214/ajr.175.6.1751537
https://doi.org/10.1183/13993003.01950-2022

Oh JH and Song JW. Current perspectives on ILA

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

of interstitial lung abnormalities: the MESA Lung Study. Eur
Respir J 2023;61:2201950.

Kim MS, Choe J, Hwang H)J, et al. Interstitial lung abnormal-
ities (ILA) on routine chest CT: comparison of radiologists’
visual evaluation and automated quantification. Eur J Radiol
2022;157:110564.

Chae KJ, Lim S, Seo JB, et al. Interstitial lung abnormalities at
CT in the Korean National Lung Cancer Screening Program:
prevalence and deep learning-based texture analysis. Radiolo-
gy 2023;307:€222828.

Easthausen |, Podolanczuk A, Hoffman E, et al. Reference val-
ues for high attenuation areas on chest CT in a healthy, nev-
er-smoker, multi-ethnic sample: The MESA study. Respirology
2020;25:855-862.

Oh JH, Kim GHJ, Song JW. Interstitial lung abnormality evalu-
ated by an automated quantification system: prevalence and
progression rate. Respir Res 2024;25:78.

Kliment CR, Araki T, Doyle TJ, et al. A comparison of visual
and quantitative methods to identify interstitial lung abnor-
malities. BMC Pulm Med 2015;15:134.

Podolanczuk AJ, Oelsner EC, Barr RG, et al. High attenuation
areas on chest computed tomography in community-dwelling
adults: the MESA study. Eur Respir J 2016;48:1442-1452.
Podolanczuk AJ, Raghu G, Tsai MY, et al. Cholesterol, lipopro-
teins and subclinical interstitial lung disease: the MESA study.
Thorax 2017;72:472-474.

Mathai SK, Humphries S, Kropski JA, et al. MUC5B variant is
associated with visually and quantitatively detected preclinical
pulmonary fibrosis. Thorax 2019;74:1131-1139.

Putman RK, Hatabu H, Araki T, et al. Association between
interstitial lung abnormalities and all-cause mortality. JAMA
2016;315:672-681.

Rose JA, Menon AA, Hino T, et al. Suspected interstitial lung
disease in COPDGene study. Am J Respir Crit Care Med
2023;207:60-68.

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;104:1712-
1721.

Hunninghake GM, Hatabu H, Okajima VY, et al. MUC5B pro-
moter polymorphism and interstitial lung abnormalities. N
Engl J Med 2013;368:2192-2200.

Peljto AL, Selman M, Kim DS, et al. The MUC5B promoter
polymorphism is associated with idiopathic pulmonary fibrosis
in @ Mexican cohort but is rare among Asian ancestries. Chest
2015;147:460-464.

https://doi.org/10.3904/kjim.2024.335

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

KJIM™

Sanders JL, Putman RK, Dupuis J, et al. The association of ag-
ing biomarkers, interstitial lung abnormalities, and mortality.
Am J Respir Crit Care Med 2021;203:1149-1157.

Washko GR, Hunninghake GM, Fernandez IE, et al. Lung vol-
umes and emphysema in smokers with interstitial lung abnor-
malities. N Engl J Med 2011;364:897-906.

Pesonen 1, Johansson F, Johnsson A, et al. High prevalence of
interstitial lung abnormalities in middle-aged never-smokers.
ERJ Open Res 2023;9:00035-2023.

Sack CS, Doney BC, Podolanczuk AJ, et al. Occupational
exposures and subclinical interstitial lung disease. The MESA
(Multi-Ethnic Study of Atherosclerosis) air and lung studies.
Am J Respir Crit Care Med 2017;196:1031-1039.

Johannson KA, Balmes JR, Collard HR. Air pollution exposure:
a novel environmental risk factor for interstitial lung disease?
Chest 2015;147:1161-1167.

Sack C, Vedal S, Sheppard L, et al. Air pollution and subclinical
interstitial lung disease: the Multi-Ethnic Study of Atheroscle-
rosis (MESA) air-lung study. Eur Respir J 2017;50:1700559.
Rice MB, Li W, Schwartz J, et al. Ambient air pollution expo-
sure and risk and progression of interstitial lung abnormalities:
the Framingham Heart Study. Thorax 2019;74:1063-1069.
Zhang Q, Wang Y, Qu D, Yu J, Yang J. The possible patho-
genesis of idiopathic pulmonary fibrosis considering MUC5B.
Biomed Res Int 2019;2019:9712464.

Hobbs BD, Putman RK, Araki T, et al. Overlap of genetic risk
between interstitial lung abnormalities and idiopathic pul-
monary fibrosis. Am J Respir Crit Care Med 2019;200:1402-
1413.

King TE Jr, Bradford WZ, Castro-Bernardini S, et al. A phase
3 trial of pirfenidone in patients with idiopathic pulmonary
fibrosis. N Engl J Med 2014;370:2083-2092.

Axelsson GT, Gudmundsson G, Pratte KA, et al. The proteom-
ic profile of interstitial lung abnormalities. Am J Respir Crit
Care Med 2022;206:337-346.

Tomassetti S, Poletti V, Ravaglia C, et al. Incidental discovery
of interstitial lung disease: diagnostic approach, surveillance
and perspectives. Eur Respir Rev 2022;31:210206.

Ichikado K, Ichiyasu H, lyonaga K, et al. An observational
cohort study of interstitial lung abnormalities (ILAs) in a large
Japanese health screening population (Kumamoto ILA study
in Japan: KILA-J). BMC Pulm Med 2023;23:199.

Sanders JL, Axelsson G, Putman R, et al. The relationship be-
tween interstitial lung abnormalities, mortality, and multimor-
bidity: a cohort study. Thorax 2023;78:559-565.

Seok J, Park S, Yoon EC, Yoon HY. Clinical outcomes of inter-

www.kjim.org 217


www.kjim.org
https://doi.org/10.1183/13993003.01950-2022
https://doi.org/10.1183/13993003.01950-2022
https://doi.org/10.1016/j.ejrad.2022.110564
https://doi.org/10.1016/j.ejrad.2022.110564
https://doi.org/10.1016/j.ejrad.2022.110564
https://doi.org/10.1016/j.ejrad.2022.110564
https://doi.org/10.1148/radiol.222828
https://doi.org/10.1148/radiol.222828
https://doi.org/10.1148/radiol.222828
https://doi.org/10.1148/radiol.222828
https://doi.org/10.1111/resp.13783
https://doi.org/10.1111/resp.13783
https://doi.org/10.1111/resp.13783
https://doi.org/10.1111/resp.13783
https://doi.org/10.1186/s12931-024-02715-3
https://doi.org/10.1186/s12931-024-02715-3
https://doi.org/10.1186/s12931-024-02715-3
https://doi.org/10.1186/s12890-015-0124-x
https://doi.org/10.1186/s12890-015-0124-x
https://doi.org/10.1186/s12890-015-0124-x
https://doi.org/10.1183/13993003.00129-2016
https://doi.org/10.1183/13993003.00129-2016
https://doi.org/10.1183/13993003.00129-2016
https://doi.org/10.1136/thoraxjnl-2016-209568
https://doi.org/10.1136/thoraxjnl-2016-209568
https://doi.org/10.1136/thoraxjnl-2016-209568
https://doi.org/10.1136/thoraxjnl-2018-212430
https://doi.org/10.1136/thoraxjnl-2018-212430
https://doi.org/10.1136/thoraxjnl-2018-212430
https://doi.org/10.1001/jama.2016.0518
https://doi.org/10.1001/jama.2016.0518
https://doi.org/10.1001/jama.2016.0518
https://doi.org/10.1164/rccm.202203-0550oc
https://doi.org/10.1164/rccm.202203-0550oc
https://doi.org/10.1164/rccm.202203-0550oc
https://doi.org/10.1016/j.rmed.2010.05.014
https://doi.org/10.1016/j.rmed.2010.05.014
https://doi.org/10.1016/j.rmed.2010.05.014
https://doi.org/10.1016/j.rmed.2010.05.014
https://doi.org/10.1056/nejmoa1216076
https://doi.org/10.1056/nejmoa1216076
https://doi.org/10.1056/nejmoa1216076
https://doi.org/10.1378/chest.14-0867
https://doi.org/10.1378/chest.14-0867
https://doi.org/10.1378/chest.14-0867
https://doi.org/10.1378/chest.14-0867
https://doi.org/10.1164/rccm.202007-2993oc
https://doi.org/10.1164/rccm.202007-2993oc
https://doi.org/10.1164/rccm.202007-2993oc
https://doi.org/10.1056/nejmoa1007285
https://doi.org/10.1056/nejmoa1007285
https://doi.org/10.1056/nejmoa1007285
https://doi.org/10.1183/23120541.00035-2023
https://doi.org/10.1183/23120541.00035-2023
https://doi.org/10.1183/23120541.00035-2023
https://doi.org/10.1164/rccm.201612-2431oc
https://doi.org/10.1164/rccm.201612-2431oc
https://doi.org/10.1164/rccm.201612-2431oc
https://doi.org/10.1164/rccm.201612-2431oc
https://doi.org/10.1378/chest.14-1299
https://doi.org/10.1378/chest.14-1299
https://doi.org/10.1378/chest.14-1299
https://doi.org/10.1183/13993003.00559-2017
https://doi.org/10.1183/13993003.00559-2017
https://doi.org/10.1183/13993003.00559-2017
https://doi.org/10.1136/thoraxjnl-2018-212877
https://doi.org/10.1136/thoraxjnl-2018-212877
https://doi.org/10.1136/thoraxjnl-2018-212877
https://doi.org/10.1155/2019/9712464
https://doi.org/10.1155/2019/9712464
https://doi.org/10.1155/2019/9712464
https://doi.org/10.1164/rccm.201903-0511oc
https://doi.org/10.1164/rccm.201903-0511oc
https://doi.org/10.1164/rccm.201903-0511oc
https://doi.org/10.1164/rccm.201903-0511oc
https://doi.org/10.1056/nejmoa1402582
https://doi.org/10.1056/nejmoa1402582
https://doi.org/10.1056/nejmoa1402582
https://doi.org/10.1164/rccm.202110-2296oc
https://doi.org/10.1164/rccm.202110-2296oc
https://doi.org/10.1164/rccm.202110-2296oc
https://doi.org/10.1183/16000617.0206-2021
https://doi.org/10.1183/16000617.0206-2021
https://doi.org/10.1183/16000617.0206-2021
https://doi.org/10.1186/s12890-023-02455-y
https://doi.org/10.1186/s12890-023-02455-y
https://doi.org/10.1186/s12890-023-02455-y
https://doi.org/10.1186/s12890-023-02455-y
https://doi.org/10.1136/thoraxjnl-2021-218315
https://doi.org/10.1136/thoraxjnl-2021-218315
https://doi.org/10.1136/thoraxjnl-2021-218315
https://doi.org/10.1038/s41598-024-57831-3

K)

47.
48.
49.
50.

51.

218

IM™

stitial lung abnormalities: a systematic review and meta-analy-
sis. Sci Rep 2024;14:7330.

Yamaguchi S, Ohguri T, Ide S, et al. Stereotactic body radio-
therapy for lung tumors in patients with subclinical interstitial
lung disease: the potential risk of extensive radiation pneumo-
nitis. Lung Cancer 2013;82:260-265.

Li F, Zhou Z, Wu A, et al. Preexisting radiological interstitial
lung abnormalities are a risk factor for severe radiation pneu-
monitis in patients with small-cell lung cancer after thoracic
radiation therapy. Radiat Oncol 2018;13:82.

Nakanishi Y, Masuda T, Yamaguchi K, et al. Pre-existing inter-
stitial lung abnormalities are risk factors for immune check-
point inhibitor-induced interstitial lung disease in non-small
cell lung cancer. Respir Investig 2019;57:451-459.

Im Y, Park HY, Shin S, et al. Prevalence of and risk factors for
pulmonary complications after curative resection in otherwise
healthy elderly patients with early stage lung cancer. Respir
Res 2019;20:136.

Park S, Choe J, Hwang HJ, et al. Long-term follow-up of inter-
stitial lung abnormality: implication in follow-up strategy and
risk thresholds. Am J Respir Crit Care Med 2023;208:858-
867.

www.kjim.org

The Korean Journal of Internal Medicine Vol. 40, No. 2, March 2025

Received : September 25, 2024
Revised :December 4, 2024
Accepted : December 28, 2024

Correspondence to

Jin Woo Song, M.D., Ph.D.

Department of Pulmonary and Critical Care Medicine, Asan Medical
Centre, University of Ulsan College of Medicine, 88 Olympic-ro 43-gil,
Songpa-gu, Seoul 05505, Korea

Tel: +82-2-3010-3993, Fax: +82-2-3010-6968

E-mail: jwsongasan@gmail.com
https://orcid.org/0000-0001-5121-3522

CRedit authorship contributions

Ju Hyun Oh: conceptualization, writing - original draft, writing - review
& editing; Jin Woo Song: conceptualization, writing - original draft,
writing - review & editing, supervision

Conflicts of interest
The authors disclose no conflicts.

Funding

This work was supported by grants from the Basic Science Research
Program (NRF-2022R1A2B5B02001602) and the Bio and Medical
Technology Development Program (NRF-2022M3A9E4082647) of the
National Research Foundation of Korea (NRF) funded by the Ministry
of Science and ICT, South Korea. This work was also supported by the
National Institute of Health research project (2024ER090500) and by
Korea Environment Industry and Technology Institute through Core
Technology Development Project for Environmental Diseases Preven-
tion and Management Program funded by Korea Ministry of Environ-
ment (RS-2022-KE002197), South Korea.

https://doi.org/10.3904/kjim.2024.335


www.kjim.org
https://doi.org/10.1038/s41598-024-57831-3
https://doi.org/10.1038/s41598-024-57831-3
https://doi.org/10.1016/j.lungcan.2013.08.024
https://doi.org/10.1016/j.lungcan.2013.08.024
https://doi.org/10.1016/j.lungcan.2013.08.024
https://doi.org/10.1016/j.lungcan.2013.08.024
https://doi.org/10.1186/s13014-018-1030-1
https://doi.org/10.1186/s13014-018-1030-1
https://doi.org/10.1186/s13014-018-1030-1
https://doi.org/10.1186/s13014-018-1030-1
https://doi.org/10.1016/j.resinv.2019.05.002
https://doi.org/10.1016/j.resinv.2019.05.002
https://doi.org/10.1016/j.resinv.2019.05.002
https://doi.org/10.1016/j.resinv.2019.05.002
https://doi.org/10.1186/s12931-019-1087-x
https://doi.org/10.1186/s12931-019-1087-x
https://doi.org/10.1186/s12931-019-1087-x
https://doi.org/10.1186/s12931-019-1087-x
https://doi.org/10.1164/rccm.202303-0410oc
https://doi.org/10.1164/rccm.202303-0410oc
https://doi.org/10.1164/rccm.202303-0410oc
https://doi.org/10.1164/rccm.202303-0410oc

