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A B S T R A C T   

This review article aims to address mysteries existing between Interstitial Lung Abnormality (ILA) and 
Nonspecific Interstitial Pneumonia (NSIP). The concept and definition of ILA are based upon CT scans from 
multiple large-scale cohort studies, whereas the concept and definition of NSIP originally derived from pathology 
with evolution to multi-disciplinary diagnosis. NSIP is the diagnosis as Interstitial Lung Disease (ILD) with 
clinical significance, whereas only a part of subjects with ILA have clinically significant ILD. Eventually, both ILA 
and NSIP must be understood in the context of chronic fibrosing ILD and progressive ILD, which remains to be 
further investigated.   

1. Introduction 

Interstitial lung abnormality (ILA) is defined as “incidental identifi
cation of non-dependent abnormalities, including ground-glass or 
reticular abnormalities, lung distortion, traction bronchiectasis/bron
chiolectasis, honeycombing, and non-emphysematous cysts involving at 
least 5% of a lung zone in individuals in whom interstitial lung disease is 
not suspected” [1,2]. (Table 1) In the background, there was a long 
history of evolution of the concept from usual interstitial pneumonia 
(UIP) to nonspecific interstitial pneumonia (NSIP) during the develop
ment of the guidelines for UIP with multidisciplinary efforts of pathol
ogists, radiologists, and pulmonologists [3,4]. In the clinical practice, we 

notice an overlap of CT findings between ILA and NSIP. ILA is defined 
solely by CT findings, and NSIP is originally defined by pathological 
findings, which is currently based upon multi-disciplinary conference 
consensus decision. Therefore, it is important to review CT findings of 
NSIP and pathology of ILA to understand this phenomenon of an overlap 
in CT findings between the two entities in the context of the spectrum of 
pulmonary fibrosis [5]. Traction bronchiectasis/bronchiolectasis has 
been recognized as an important prognostic biomarker for fibrotic lung 
disease. This review describes the above contents with CT and pathology 
illustrations and Tables in addition to the discussion on the current 
options for management of fibrotic lung diseases (Table 2). 
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2. Emerging concept of ILA with subcategories 

The diagnosis and classification of idiopathic interstitial pneumonia 
(IIP) had been based on pathology [3]. In 2002, new classification of IIP 
was proposed by ATS/ERS [4]. This guideline crucially placed greater 
importance to clinical and radiologic assessment, mentioning that clin
ical and radiologic information showed high positive predictive value 
[6]. Along with more attention to high-resolution CT (HRCT) in the 
diagnosis of IIP, asymptomatic interstitial lung disease (ILD) had been 
reported in HRCT in older patients, smokers and rheumatoid arthritis 
patients [7–10]. The high attenuation areas incidentally found on HRCT 
were reported to be associated with the decline of pulmonary function 
[10–13]. In 2011, the concept of ILA was advocated as subclinical CT 
findings suggesting the presence of interstitial changes in the lungs [11]. 
The ILA was observed in from 2 to 10 % of several smokers’ cohorts and 
sometimes showed interval progression [10,12–17]. It has the various 
features similar to those of UIP in terms of genetic factor, reduced pul
monary function, exercise intolerance, and worsened all-cause mortality 
[1,2,13–22]. These results suggested the possibility of spectrum from 
ILA to UIP [1,2,5,18]. According to the diagnostic criteria of idiopathic 
pulmonary fibrosis proposed by Lynch et al. in 2018 [23], ILA was 
described as the area of uncertainty. 

ILA was subcategorized by distribution and presence of its abnor
malities. Washko et al. [13] have reported the distribution patterns: 
centrilobular, subpleural and mixed patterns. Centrilobular pattern was 
excluded from the definition of ILA in the criteria on Fleischner Society 

Position paper because of little relevancy to pulmonary interstitial 
fibrosis [2,19]. Previous studies implied that subpleural reticulation, 
traction bronchiectasis/ bronchiolectasis and nonemphysematous cyst 
in subjects with ILA were associated with poorer prognosis [24–28]. In 
the long-term observation, subpleural non-fibrotic ILA sometimes pro
gressed to subpleural fibrotic ILA, namely ILA with subpleural reticu
lation, traction bronchiolectasis or honeycombing [1,2,15,17,25]. These 
results emphasized the importance of detecting subpleural fibrotic ILA 
[1,2]. Subpleural fibrotic ILA might be considered one of potential 
precursor of UIP [1,2,23,25]. Following these results, ILA is now clas
sified with three subcategories: non-subpleural non-fibrotic, subpleural 
non-fibrotic and subpleural fibrotic ILAs [2]. 

3. Definition of NSIP originally derived from pathology 

The idiopathic interstitial pneumonias (IIPs) were first classified as a 
set of histopathologic patterns in the 1960s by Liebow and Carrington 
[29] into usual interstitial pneumonia (UIP), desquamative interstitial 
pneumonia (DIP), bronchiolitis obliterans with interstitial pneumonia 
(BIP), giant cell interstitial pneumonia (GIP) and lymphoid interstitial 
pneumonia (LIP). The BIP evolved into bronchiolitis obliterans orga
nizing pneumonia (BOOP) in pathologic term, then into cryptogenic 
organizing pneumonia [30–32]. 

Much discussion has been made on the controversy regarding what 
patterns should be included in the classification system and what these 
patterns represent for clinical disease [33]. Consequently, GIP has been 
classified into a pneumoconiosis (hard-metal pneumoconiosis) [34] and 
LIP finally as interstitial pneumonias after once being considered pre
neoplastic disorder such as a kind of lymphoproliferative disease (with 
more clear understanding of proteomics and genomics as to lung lym
phomas) [33]. 

Nonspecific interstitial pneumonia (NSIP) was first defined as one of 
a different group of pulmonary fibrosis by Katzenstein and Fiorelli in 
1994 [35]. Katzenstein and Fiorelli [35] in 1994 reported pathologic 
features of new interstitial pneumonia named nonspecific interstitial 
pneumonia/fibrosis. The histologic whole mark is varying proportions 
of interstitial inflammation and fibrosis that appeared to be occurring 
over a single time span (i.e., the process, temporally uniform). And the 
authors suggested that because it may have varying etiologies including 
underlying connective tissue disease (CTD), organic dust or other ex
posures, and prior acute lung injury, less often, it may reflect a 
nonrepresentative biopsy of another process. In addition to NSIP, new 
histopathologic patterns have been described such as respiratory 
bronchiolitis-associated interstitial lung disease (RB-ILD) and acute 
interstitial pneumonia (AIP) [36–38]. 

In 2002, the American Thoracic Society/European Respiratory So
ciety (ATS/ERS) defined seven disease categories of IIPs and proposed 
standardized terminology and diagnostic criteria [4]. In 2013, the 
ATS/ERS updated the 2002 ATS/ERS classification and claimed that the 
update is a supplement to the previous 2002 IIP classification document 
[39]. 

Nonspecific interstitial pneumonia was accepted by the 2002 
American Thoracic Society/European Respiratory Society classification 
of idiopathic interstitial pneumonias, but it was regarded as provisional, 
pending further study [4]. However, the idiopathic NSIP is a distinct 
form of IIP. The diagnosis requires a dynamic integrated multidisci
plinary approach because the histologic pattern can be seen in other 
disorders such as hypersensitivity pneumonitis [40]. Whereas UIP is the 
most common histopathologic pattern (47–64 %) seen in cases of IIPs, 
the exact incidence and prevalence of the NSIP need to be studied. 
Idiopathic NSIP is regarded to be much less than UIP in its incidence and 
to represent 14–36 % of the whole IIPs [41]. Moreover, the NSIP foci can 
be seen in the same patients and even in the same lobe showing UIP 
[42]. It remains unclear, however, whether these cases of NSIP represent 
early or inactive phase of idiopathic pulmonary fibrosis (pathologic 
UIP). The histopathologic features of NSIP are seen in connective tissue 

Table 1 
Definition and Subcategories of Interstitial Lung Abnormality (ILA).  

Definition 

Incidental identification of non-dependent abnormalities, including ground-glass or 
reticular abnormalities, lung distortion, traction bronchiectasis, honeycombing, and 
non-emphysematous cysts involving at least 5% of a lung zone (upper, middle, and 
lower lung zones are demarcated by the levels of the inferior aortic arch and right 
inferior pulmonary vein) in individuals in whom interstitial lung disease is not 
suspected.   

Subcategories of ILA 

Non-subpleural: ILAs without predominant subpleural localization 
Subpleural non-fibrotic: ILAs with a predominant subpleural localization and without 

evidence of fibrosisa 

Subpleural fibrotic: ILAs with a predominant subpleural localization and with 
evidence of pulmonary fibrosisa 

Modified from the Position Paper by the Fleischner Society (Lancet Respir Med 
2020, Reference #2). 

a Fibrosis is characterized by the presence of architectural distortion with 
traction bronchiectasis or honeycombing (or both). 

Table 2 
Histologic Diagnosis and HRCT Features of Idiopathic Non-specific Interstitial 
Pneumonia.  

Histologic Features 

Cellular Pattern 
Mild to moderate interstitial chronic inflammation 
Type II pneuocyte hyperplasia in areas of inflammation 

Fibrosing Pattern 
Dense or loose interstitial fibrosis with uniform appearance 
Frequent lung architectural preservation 
Mild or moderate chronic interstitial inflammation   

HRCT Findings 

Bilateral symmetric and predominantly lower lung zone involvement 
Reticular opacity with traction bronchiectasis and lower lobe volume loss 
Diffuse or subpleural in axial planes; sometimes spare subpleural lungs 
Based on American Thoracic Society Project for idiopathic nonspecific interstitial 

pneumonia (Travis WD et al; reference #40)  

T. Hino et al.                                                                                                                                                                                                                                    



European Journal of Radiology Open 8 (2021) 100336

3

disease-related interstitial lung disease and hypersensitivity pneumo
nitis [40]. 

4. CT findings of NSIP 

The CT findings of NSIP was reported first by Park et al. [43]. In their 
report, while reporting seven cases of NSIP, the predominant radio
graphic findings were areas of patchy parenchymal opacification present 
bilaterally in the middle and lower lung zones. The most common CT 
findings identified on thin-section CT were patchy areas of GGO present 
alone or with areas of consolidation. At follow-up CT, the initial 
parenchymal abnormalities resolved completely in three patients, 
improved in another three, and persisted in one. According to a report 
from the American Thoracic Society project [40], characteristic features 
of NSIP include reticular opacities with lower lung zone predominance, 
associated with traction bronchiectasis and lobar volume loss. By 
high-resolution computed tomography, the lower lung zones were pre
dominantly involved in 92 % (62 of 67 cases); 46 % had a peripheral 
distribution; 47 %were diffuse. Most showed a reticular pattern (87 %) 
with traction bronchiectasis (82 %) and volume loss (77 %) [40]. Kim 
et al. [44] compared CT and pathologic findings and concluded that the 
patchy subpleural areas of GGO mixed with irregular reticular lesions or 
bronchial dilatation were caused by varying degrees of interstitial 
inflammation, fibrosis, or both. In 13 patients with nonspecific inter
stitial pneumonia, areas of GGO decrease significantly on follow-up CT 
whereas the areas of reticular lesions decreased slightly, and the extent 
of decrease in GGO correlated significantly with that of functional 
improvement [45]. The fNSIP demonstrated disease progression on se
rial CT and clinical studies and most important CT prognostic factor was 
fibrotic score (the extent of reticulation plus honeycombing) [46,47]. 

Thin-section CT is useful for identifying NSIP: 78 % of diagnostic 

accuracy was reported by Silva et al. [48] In this study, typical features 
of fNSIP on CT are subpleural GGO and reticular lesions with sometimes 
mild traction bronchiectasis. The lesions may show distribution of both 
along the bronchovascular bundles and subpleural lungs (Fig. 1). 
Particularly in fNSIP related to the connective tissue disease, the lesions 
demonstrate lower lung zone predominance (Fig. 2). On CT, UIP features 
(probable UIP on CT) can be overlapped with fNSIP with subpleural 
fibrosis accompanying traction bronchiectasis/bronchiolectasis [23]. 
Similarly, the UIP can be overlapped with fNSIP with patchy involve
ment, and subpleural or paraseptal distribution of fibrosis except the 
features of temporal heterogeneity and the features of the presence of 
fibroblastic foci on pathology [42]. The distinction between fNSIP and 
chronic hypersensitivity pneumonitis is often difficult on HRCT, even 
though lobular areas with decreased attenuation and vascularity and 
centrilobular small nodules are seen with upper and middle lung zone 
distribution in chronic hypersensitivity pneumonia [48]. Regardless of 
these issues, radiologic assessment for fNSIP is important owing to the 
difference in patient management and patient survival (effective corti
costeroid and cytotoxic drug use and longer overall survival in fNSIP, 
compared with UIP) from UIP [49]. 

The NSIP is associated more commonly with CTD than UIP. This 
relationship between CTD and NSIP can influence on patients’ overall 
survival depending on the sort of underlying connective tissue disease 
[50]. With treatment, serial CT scans of polymyositis/dermatomyositis 
patients with NSIP show significant improvement in abnormal GGO and 
consolidation, and radiologic progression of lung fibrosis is limited [51]. 
And the CT scan features and clinical course of NSIP in poly
myositis/dermatomyositis patients are relatively uniform [51,52]. 

Previous studies investigated the relationship between pathology 
and radiology of the NSIP. They showed that in CT interpretation, ob
servers frequently have difficulty in distinguishing NSIP from UIP or 

Fig. 1. Idiopathic fibrosing nonspecific interstitial pneumonia in a 40-year-old man. 
(a, b) Lung window images of CT scans obtained at levels of right interior pulmonary vein (a) and liver dome (b), respectively, show reticular lesions and traction 
bronchiectasis and bronchiolectasis (arrowheads) along bronchovascular bundles (arrows) and along subpleural lungs (open arrows). 
(c) Low-power magnification of lung obtained from left lower lobe by video-assisted transthoracic surgery (VATS) demonstrates temporally uniform interstitial 
fibrosis with minimal architectural distortion. 
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other IIPs because of overlapped features among them [53–55]. Sumi
kawa et al. [56] have reported that about 90 % of pathological NSIP 
showed NSIP pattern at HRCT, while 28 % of pathological UIP showed 
NSIP pattern at HRCT. They also reported that less reticulation and more 
GGO on HRCT play an important role with favoring NSIP than UIP in 
distinction. These results might have reflected on some degree of cellular 
component of pathological NSIP. The retrospective review of each figure 
from several studies showed that CT findings of fNSIP or other IIP cases 
are similar to those of fibrotic ILA [40,49,53–55,57–59]. In the latest 
clinical practice guideline by Raghu et al. [60], CT features of both 
fibrotic ILA and fNSIP are similar to those of either CT probable UIP or 
indeterminate UIP pattern, depending on the degree and distribution of 
fibrosis. Fibrosing NSIP shows worse overall survival than cellular NSIP, 
and subpleural fibrotic ILA eventually progresses to pulmonary fibrosis 
and resultant increased mortality [25,61]. 

5. An overlap of CT findings between ILA and NSIP 

ILA and NSIP have common radiologic features such as ground-glass 
opacity (GGO), reticular abnormality and traction bronchiectasis [1,2, 
4]. Both subpleural fibrotic ILA and fNSIP frequently manifest reticu
lation or traction bronchiectasis coexistent with GGO on HRCT [2,4,15, 
40]. They often showed interval progression [2,15,17,25,49,57]. How
ever, ILA is derived from subclinical radiologic findings on CT, whereas 
NSIP is being diagnosed with MDD approach because of the possibility of 
secondary NSIP related to connective tissue disease, hypersensitivity 
pneumonitis, infection, and drug-related pneumonitis [2,3,18,40,62, 
63]. 

6. Pathological considerations of ILA 

ILA is a radiologic term. The primary source of histopathologic 
findings reported in ILA is background lung in specimens resected for 
benign and malignant nodules and masses; studies by Miller et al. [64] 
and Hung et al. [65] are the most relevant in this setting. 

In 2018, Miller et al. [64] examined 424 patients with paired chest 
CT scans and histopathologic samples obtained from lung nodule re
sections. Of 424 patients, 26 (6%) had ILA, 257 (61 %) did not have ILA, 
and 141 (31 %) were indeterminate for ILA. The histopathologic find
ings most strongly associated with ILA were subpleural fibrosis in 12 (46 
%), fibroblast foci in 7 (28 %), honeycombing in 2 (8%), UIP in 2 (8%), 
and atypical adenomatous hyperplasia in 9 (35 %). In 2019, Hung et al. 
[65] evaluated 406 resections from 397 patients and found parenchymal 
lung abnormalities in 101 of 397 (25 %) patients: 10 % of these were 
fibrotic interstitial changes including smoking-related interstitial 
fibrosis (7%), UIP (1%), NSIP (0.7 %), and undefined fibrosis (1%); 
followed by granulomatous processes (8%), and other findings (6%) 
including thrombotic angiopathy (2%), Langerhans cell histiocytosis 
(1.5 %), constrictive bronchiolitis (1%), atypical lymphoid infiltrates 
(1%), and amyloidosis (0.5 %); and aspiration (4%). 

Both studies included histopathologic correlation with ILA, but the 
design of the two studies was different. Miller et al. [64] hypothesized 
that ILA could represent early/mild idiopathic pulmonary fibrosis (IPF) 
and that histopathology from ILA might be supportive. Their cohort was 
comprised of patients who had undergone lung nodule resection, had 
chest CT scans within 3 months before surgery, and who had no clinical 
history of ILD. In contrast, Hung et al. [65] set out to determine the 

Fig. 2. Fibrosing nonspecific interstitial pneumonia in a 43-year-old woman with interstitial pneumonia with autoimmune features (IPAF; fluorescent antinuclear 
antibody [FANA], 1:640). 
(a, b) Lung window images of CT scans obtained at levels of right interior pulmonary vein (a) and liver dome (b), respectively, show reticular lesions and traction 
bronchiolectasis (arrowhead in b) in bilateral subpleural lungs. 
(c) Low-power magnification of lung obtained from right lower lobe by VATS demonstrates mild pleural fibrosis, and airway centered fibrosis containing lymphoid 
aggregates including some with germinal centers. Although not specific, lymphoid follicles with germinal centers are often associated with connective tissue disease. 
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prevalence of incidental non-neoplastic lung disease in patients under
going resection of benign and malignant mass lesions who also had chest 
CT scans within 2 months before surgery. While both studies preceded 
the Fleischner Position Paper on ILA [2], the approach taken by Miller 
et al. [64] most closely approximates the Fleischner criteria for identi
fying patients with ILA and is the first blinded study that compares chest 
CT imaging and histopathology specifically for the purpose of deter
mining the histopathology associated with ILA. 

Miller et al. [64] and Hung et al. [65] are well done studies that 
suggest smoking-related fibrosis [66,67] occurs in a much greater 
portion of ILAs than UIP and fibrotic NSIP. Interestingly, Miller et al. 
[64] and Hung et al. [65] found fibrotic changes in 52 % and 51 % of 
specimens respectively with no radiologic ILA, demonstrating that lung 
fibrosis can be below the resolution of chest CT. The method for sample 
section could not be controlled and is a limitation in both of these 
retrospective studies; non-neoplastic lung sections were randomly taken 
by the prosector handling the gross specimen, rather than selecting 
tissue based on the radiologic location of ILA. 

Future studies have an opportunity to build on our current knowl
edge and to address several issues in ILA. First, radiologic-pathologic 
correlation is most reliable when tissue for histopathologic examina
tion is selected from radiologicly identified areas of abnormality. Con
tact radiography of specimens as described by Itoh et al. [68] could 

guide tissue selection for histopathologic examination and greatly 
improve radiologic-pathologic correlation leading to a deeper under
standing of ILA. 

Second, distinguishing normal from minimal/early change is not 
well established, and findings are often ignored both in radiology and 
pathology for fear of erroneously suggesting a diagnosis of diffuse 
fibrotic lung disease [69,70]. On the opposite end of the spectrum, in 
their study of inter-observer variation between pathologists in diffuse 
parenchymal lung disease, Nicholson et al. [71] reported an overall 
kappa coefficient of agreement of 0.38 for first choice diagnosis, while 
Watadani et al. [72] reported a kappa coefficient of agreement of 
0.40− 0.58 in their chest CT assessment of honeycombing in lungs. 
Inter-observer variability for radiology and pathology in the assessment 
of ILA is unknown. 

Third, the background lung in specimens resected for neoplasms 
should not be ignored, in particular, the presence of fibrosis including 
smoking-related fibrosis needs to be reported [67], and a pattern given if 
possible (Figs. 3,4). Lung cancer protocols should be reviewed and 
modified to expand sampling of background lung to better support 
radiologic-pathologic correlation in ILA. 

Finally, terminology for lung fibrosis is limited, pathologists have 
only two terms - UIP and fibrosing NSIP. These are histologic patterns of 
lung injury with considerable histologic variation from case to case, and 

Fig. 3. Interstitial lung abnormality combined with lung adenocarcinoma in a 71-year-old man. 
(a, b) Lung window images of CT scans obtained at levels of right interior pulmonary vein (a) and liver dome (b), respectively, show subpleural reticular lesions 
mixed with some ground-glass opacity in both lungs. Also note a 26-mm-sized nodule in right lower lobe. Inset in a: high fluorodeoxyglucose uptake within nodule at 
positron emission tomography indicating malignant nature of nodule. 
(c) Low-power magnification of lung obtained from a right lower lobectomy demonstrates focal subpleural fibrosis with cystic spaces and anthracosis. Histologically 
similar images shown by Miller et al64 and Hung et al65 were classified as UIP. 

T. Hino et al.                                                                                                                                                                                                                                    



European Journal of Radiology Open 8 (2021) 100336

6

differing etiologies that are overlapping [4,39]. Histologic UIP and NSIP 
are defined as diffuse chronic patterns of lung fibrosis, so the use of these 
terms in cases with limited findings on imaging, namely ILA, is ques
tionable as illustrated in Figs. 3 and 4. Pathologists cannot determine 
extent of fibrosis on limited histologic sampling; chest CTs serve as pa
thologists “gross lung examination” for assessing the extent of fibrosis in 
both UIP and NSIP. The best terminology for pathologists to use when 
findings are limited on chest CT should be carefully considered, given 
the implications of rendering a diagnosis of UIP or fibrosing NSIP. 

7. Traction bronchiectasis/bronchiolectasis as a prognostic 
marker for fibrotic lung disease 

In radiologic-pathologic correlation studies, radiologic traction 
bronchiectasis is associated with fibroblast foci in pathologically indi
cating the diagnosis of definite UIP or probable UIP [60,73]. Radiologic 
honeycombing also corresponded to histological traction bronchio
lectasis [74]. It is considered that abnormal remodeling as dysplastic 
proliferation of bronchiole is also the cause of traction bronchiectasis 
[74,75]. Traction bronchiectasis seems to represent the temporary state 
of its continuous and irreversible spectrum from early ILD to honey
combing [75,76]. Previous studies have reported the association be
tween radiologic traction bronchiectasis and mortality. In ILA and 
hypersensitivity pneumonitis, the presence of traction bronchiectasis 
was shown as one of the most influential factors for predicting worse 
overall survival [25,77]. The severity of traction bronchiectasis also had 
the correlation with overall survival [26,59,78]. Accordingly, traction 

bronchiectasis/bronchiolectasis can be serving as a potentially prog
nostic marker. It is considered important to detect traction bron
chiectasis/bronchiolectasis on HRCT especially in subpleural fibrotic 
ILA cases, with frequently little or no honeycombing [28]. 

8. Current management strategies 

The first step in management of ILD is the identification of under
lying diseases or conditions such as CTD or environmental/occupational 
exposures, since treatment and prognosis of ILD varies greatly depend
ing on the associated etiologies [62,63,79,80]. The NSIP is the most 
frequently associated ILD in CTD, although there are certain pre
dilections of specific ILD patterns for different CTDs [81–83]. In addi
tion, interstitial pneumonitis in hypersensitivity pneumonitis, human 
immunodeficiency virus, drug-related pneumonitis, or lymphoprolifer
ative diseases may present with NSIP pattern [50,84]. 

The treatment regimen for NSIP with CTD depends on the type of 
underlying CTD. For systemic sclerosis-associated ILD for which the 
most common pattern is NSIP, cyclophosphamide with or without sub
sequent azathioprine has shown to decrease declining in lung function 
[85,86]. A recent randomized trial comparing mycophenolate mofetil 
and cyclophosphamide demonstrated similar efficacy in reducing the 
decrease of lung function between two drugs with mycophenolate 
mofetil showing better tolerance and less toxicity [87]. Other CTDs that 
may manifest ILD features include Sjögren’s syndrome, rheumatoid 
arthritis, systemic lupus erythematosus, mixed connective tissue dis
ease, and inflammatory myositis. There are no guidelines or consensus 

Fig. 4. Interstitial lung abnormality and mucin-producing lung adenocarcinoma in a 73-year-old man. 
(a, b) Lung window images of CT scans obtained at levels of suprahepatic inferior vena cava (a) and liver dome (b), respectively, show reticular lesions and traction 
bronchiolectasis (arrowheads) in both lungs. Also note a 23-mm-sized lung nodule in left lung base. Inset: rather mild fluorodeoxyglucose uptake within nodule at 
positron emission tomography indicating mucin-producing nature of lung cancer. 
(c) Low-power magnification of lung obtained from a left lower lobe lobectomy demonstrates focal subpleural fibrosis (arrows) with cystic spaces (open arrows). 
These histologic findings do not meet pathologic criteria for the diagnosis of UIP or fibrosing NSIP. 
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on the treatment of ILD associated with those CTDs due to lack of 
controlled trials. However, corticosteroid is often the first-line medica
tion, while immunosuppressants such as azathioprine, cyclophospha
mide, mycophenolate mofetil, or calcineurin inhibitors are considered as 
conjunction, in steroid refractory cases, or in cases where corticosteroid 
is intolerable due to complications [83,88,89]. 

With regard to idiopathic NSIP, asymptomatic patients with mild 
disease may be followed without treatment [84]. However, for those 
with progressive disease or moderate to severe disease, corticosteroid 
treatment seems to be beneficial in stabilizing pulmonary function [90, 
91]. Other pharmacological options are azathioprine, cyclophospha
mide, mycophenolate mofetil, or rituximab [84]. Nonetheless, there are 
no controlled trials available to confirm the dose and duration of 
medication as well as validate the efficacy of drugs. 

For subset of patients with either idiopathic or secondary NSIP who 
suffer from progression regardless of aforementioned treatment, anti
fibrotic agents may be an option. Nintedanib and pirfenidone are the 
two antifibrotic agents available in the market which have successfully 
delayed the progression and suppressed acute exacerbation of idiopathic 
pulmonary fibrosis [92,93]. In recent multicenter prospective phase III 
placebo-controlled trials, nintedanib helped reduce the annual rate of 
declining in pulmonary function for systemic sclerosis-ILD and pro
gressive fibrosing interstitial lung diseases including CTD-ILD and 
chronic hypersensitivity pneumonitis [94,95]. The RELIEF study, a 
phase II multicenter prospective randomized controlled trial on efficacy 
and safety of pirfenidone for progressive ILD which is comprised of 
CTD-ILD, fibrotic NSIP, asbestosis-related fibrosis, and chronic hyper
sensitivity pneumonitis has been recently completed [96]. 

Given its prevalence, substantial rate of progression, and impact on 
survival [15,17,22,25], need for monitoring and treatment strategies of 
ILA is increasingly recognized. However, the optimal management 
protocol for ILA has not yet been established. A recent position paper 
from Fleischner Society proposed a management algorithm for ILA [2]. 
The proposed schema suggests examination of evidence of a clinically 
significant ILD such as respiratory symptoms or decreased pulmonary 
function as well as the extent of disease on chest CT as the first step. If 
such evidence does not exist, management strategies of active moni
toring versus expectant management are decided based on the presence 
of risk(s) for progression (e.g., smoking, exposure to inhalation agents, 
usual interstitial pneumonia pattern). Active monitoring recommends 
clinical and pulmonary function reassessment in 3–12 months and 
follow-up CT at 12–24 months for progression. Nonetheless, the 
appropriateness of this protocol including intervals of follow-up studies 
requires future validation. Furthermore, the benefit of treatment with 
immunosuppressive drugs or antifibrotic agents for progressive ILA 
which constitutes about 50 % of patients is not known. Further studies 
are warranted to establish strategies for evaluating and monitoring of 
ILA and to identify the significance of pharmacological treatment for 
disease progression and survival. 

9. Conclusion 

The presence of ILA is defined by CT findings, and NSIP is a clini
copathologic entity of ILD originally defined by pathology. There is an 
overlap between ILA and NSIP in terms of both CT findings and even 
pathological features. ILA, a radiologic entity, shall further evolve 
among different (non-subpleural, subpleural non-fibrotic, and sub
pleural fibrotic ILAs) subgroups in the aspects of 1) clinically significant 
ILD; 2) active monitoring method; and 3) expectant management. NSIP, 
as a clinicopathologic ILD, requires further evaluation including the 
search for the underlying conditions such as CTD. The underlying pa
thology of fibrotic ILA includes UIP, fNSIP, and airway enlargement and 
fibrosis (smoking-related lung disease). Furthermore, HRCT features of 
subpleural fibrotic ILA, fNSIP pattern and CT probable or indeterminate 
UIP pattern may overlap among the three patterns. The communication 
between radiologists and multi-disciplinary team of pulmonologists and 

pathologists may be performed with common and pertinent terms and 
mutual understanding of the nature of radiologically defined ILA and 
pathologically defined NSIP. 
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A. Pesci, M. Zompatori, U. Pastorino, Interstitial lung diseases in a lung cancer 
screening trial, Eur. Respir. J. 38 (2011) 392–400, https://doi.org/10.1183/ 
09031936.00201809. 

[15] G.Y. Jin, D. Lynch, A. Chawla, K. Garg, M.C. Tammemagi, H. Sahin, S. Misumi, K. 
S. Kwon, Interstitial lung abnormalities in a CT lung cancer screening population : 
Prevalence and progression rate, Radiology 268 (2013) 563–571, https://doi.org/ 
10.1148/radiol.13120816. 

[16] G.M. Hunninghake, H. Hatabu, Y. Okajima, W. Gao, J. Dupuis, J.C. Latourelle, 
M. Nishino, T. Araki, O.E. Zazueta, S. Kurugol, J.C. Ross, R. San José Estépar, 
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