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Abstract

Introduction: A major focus of interstitial lung disease (ILD) has centered on disorders termed 

idiopathic interstitial pneumonias (IIPs) which include, among others, idiopathic pulmonary 

fibrosis, idiopathic nonspecific interstitial pneumonia, cryptogenic organizing pneumonia, and 

respiratory bronchiolitis-interstitial lung disease.

Areas Covered: We review the radiologic and histologic patterns for the nine disorders 

classified by multidisciplinary approach as IIP, and describe the remarkable amount of 

published epidemiologic, translational, and molecular studies demonstrating their associations 

with numerous yet definitive environmental exposures, occupational exposures, pulmonary 

diseases, systemic diseases, medication toxicities, and genetic variants.

Expert Opinion: In the 21st century, these disorders termed IIPs are rarely idiopathic, but rather 

are well-described radiologic and histologic patterns of lung injury that are associated with a wide 

array of diverse etiologies. Accordingly, the idiopathic nomenclature is misleading and confusing, 

and may also promote a lack of inquisitiveness, suggesting the end rather than the beginning of 

a thorough diagnostic process to identify ILD etiology and initiate patient-centered management. 

A shift towards more etiology-focused nomenclature will be beneficial to all, including patients 

hoping for better life quality and disease outcome, general medicine and pulmonary physicians 

furthering their ILD knowledge, and expert ILD clinicians and researchers who are advancing the 

ILD field.

Keywords

idiopathic interstitial pneumonia; interstitial lung disease; idiopathic pulmonary fibrosis; usual 
interstitial pneumonia; nonspecific interstitial pneumonia; organizing pneumonia

Corresponding author: Nevins W Todd, 110 South Paca Street, Baltimore, MD, 21201. Phone: 410-328-8141, FAX: 410-328-0177, 
ntodd@som.umaryland.edu. 

HHS Public Access
Author manuscript
Expert Rev Respir Med. Author manuscript; available in PMC 2023 February 01.

Published in final edited form as:
Expert Rev Respir Med. 2022 February ; 16(2): 235–245. doi:10.1080/17476348.2022.2030710.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



1.0 Introduction

Interstitial lung disease (ILD), or interstitial pneumonia, comprises a wide array of diffuse 

parenchymal lung diseases that encompasses close to one hundred disorders generally 

characterized by a combination of pulmonary inflammation and pulmonary fibrosis. The 

classification system, nomenclature, and acronyms used for ILD are complex, and are often 

confusing to general medicine physicians and pulmonary disease specialists alike. Part of 

the complexity is related to an incomplete understanding of several of the disease entities, 

whereas much of the complexity relates likely to the nomenclature used for multidisciplinary 

diagnoses in ILD. Confusion and complexity surrounding ILD nomenclature applies perhaps 

most particularly to the group of disorders termed the idiopathic interstitial pneumonias 

(IIPs).

The term idiopathic has been used for millennia, and has been defined within the medical 

field as either a disease which arises spontaneously, based on the Greek origin of idios, 

meaning from one’s own, or in more recent times, a disease that has an unknown cause or 

mechanism [1, 2]. Use of the idiopathic term gained prominence in pulmonary medicine 

in the 1970s with the disorder termed idiopathic pulmonary fibrosis (IPF) [3], and the 

term gained further prominence with the American Thoracic Society/European Respiratory 

Society classifications of IIPs in 2002 and 2013, in which a group of idiopathic disorders 

in addition to IPF was described [4, 5]. These classifications certainly acknowledged the 

secondary forms of ILD as well as their importance, but the idiopathic terminology has 

since become a cornerstone of the ILD community and has been in the forefront of the ILD 

medical literature, with thousands of publications over the last several decades related to 

disorders classified within the IIP spectrum of disease.

The most recent multidisciplinary clinical-radiologic-pathologic classification of the IIPs 

from 2013 is shown in Table 1 [5]. Almost 50 years have now passed since the first 

descriptions of IPF, and a remarkable amount of epidemiologic, translational, and molecular 

studies have accumulated revealing strong associations between these disorders termed IIPs 

and numerous yet definitive environmental exposures, occupational exposures, pulmonary 

diseases, systemic diseases, medication toxicities, infectious disorders, and sporadic or 

inherited genetic variants. What becomes apparent is these disorders termed IIPs are not 

disorders unto themselves, but rather are well-described radiologic and histologic patterns 

of lung injury that result from a myriad of diverse etiologies. Thus, in the 21st-century, it 

appears that these IIP disorders are rarely idiopathic if a comprehensive assessment of the 

medical, environmental, occupational, and family history is undertaken in conjunction with 

broad autoimmune serologic testing and selective gene sequencing.

In this Review, we will discuss the radiologic and histologic patterns for each of the 

described IIPs, and will subsequently describe the numerous well-described risk-factors and 

associations with each of these patterns of lung injury. The term IPF is perhaps the term 

most in need of change [6, 7], due to its frequency of use, the severity of the disease 

phenotype, and by the much-often quoted statement that IPF is the most common and severe 

form of the IIPs. As we describe the numerous risk-factors and associations for each of the 

IIPs, it will become apparent that the idiopathic terminology is misleading and confusing, 
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and we propose that a shift towards more etiology-focused nomenclature in ILD will be 

beneficial to all.

2.0 Disorders termed idiopathic interstitial pneumonias (IIPs)

2.1 Idiopathic nonspecific interstitial pneumonia

Nonspecific interstitial pneumonia (NSIP) came into common usage in the early 1990s 

in which histologic findings in a group of ILD patients that did not fulfill criteria 

for usual interstitial pneumonia (UIP), desquamative interstitial pneumonia, or acute 

interstitial pneumonia were described [8]. The histologic pattern of NSIP is characterized 

by geographically uniform thickening of the alveolar septae (interstitium) throughout the 

lung parenchyma with overall preservation of the lung architecture [8, 9, 10]. Most 

patients have both a cellular and fibrotic component, though some reports distinguish 

histologically cellular NSIP from fibrotic NSIP [9]. Following the histologic descriptions, 

radiologic findings which correlate to histologic NSIP have been well-described, and 

consist of reticular and groundglass opacities (GGO) occurring in a lower lobe-predominant 

distribution, with or without associated signs of fibrosis including traction bronchiectasis 

and lower lobe volume loss, and often with sparing of the extreme periphery of the lung [9, 

10, 11].

Since its original description, numerous disorders and exposures have been associated with 

an NSIP pattern of injury. The most common association is with systemic autoimmune 

diseases, including anti-synthetase syndrome, systemic sclerosis (SSc), Sjogren’s syndrome, 

and rheumatoid arthritis (RA) [12, 13, 14, 15], and it is often stated that an NSIP pattern 

of injury is the most common pattern of lung disease in patients with autoimmune-related 

ILD [12, 13]. The strong association of NSIP with systemic autoimmune diseases has almost 

certainly been strengthened by the wide array of comprehensive autoimmune serologies 

now available to clinicians, including the broad spectrum of myosotis-specific and myositis-

associated antibodies. Numerous other associations with histologic or radiologic NSIP have 

additionally been well-described, and include cigarette smoking [16, 17, 18], pulmonary 

drug toxicity [19, 20], pulmonary infections [21], hypersensitivity pneumonitis [22, 23, 

24], inflammatory bowel disease [25, 26], common variable immunodeficiency syndrome 

[27, 28], familial interstitial pneumonia [29, 30, 31], graft-versus-host disease following 

allogeneic stem cell transplantation [32, 33], and chronic lung allograft dysfunction [34, 35]. 

It should be noted that although NSIP is commonly observed with numerous conditions, the 

underlying pathobiologic mechanisms leading to an NSIP pattern of injury are likely diverse 

given the diversity of the disorders and exposures.

Although many original research reports and consensus statements have supported the 

concept of idiopathic NSIP as a well-defined clinical entity [4, 5, 11], the numerous 

diseases and exposures associated with NSIP over the past two decades would now suggest 

otherwise, and alternatively suggest that NSIP is merely one of many nonspecific patterns of 

lung injury [36]. Several recent multidisciplinary discussion (MDD) reports further support 

this concept, indicating that idiopathic NSIP is in fact quite a rare entity, being either 

completely absent or present in a very small minority of patients presented for MDD [37, 38, 

39].
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2.2 Cryptogenic organizing pneumonia

Organizing pneumonia (OP) was described histologically at least as early as 1922 and 

was described as a pattern of injury secondary to pulmonary infection [40]. The entity 

of OP gained more widespread recognition in pulmonary medicine following several 

reports in the 1980s which described bronchiolitis obliterans with organizing pneumonia 

(BOOP) and COP [41, 42]. Histologically, OP is characterized by round- or oval-shaped 

basophilic staining deposits of extracellular matrix containing spindle-shaped fibroblasts 

or myofibroblasts [10, 43, 44]. These OP deposits may be located intraluminally within 

air spaces or within the interstitium following septal incorporation [45, 46]. Following the 

histologic descriptions, numerous reports have described the radiologic spectrum of findings 

in OP, which include peribronchiolar consolidation, sparing of the extreme periphery of 

the lung, GGO, peri-lobular pattern with “arcading”, reticulation, focal nodules, and the 

reversed halo (atoll) sign [10, 44, 47].

Since its original description, countless disorders and exposures have been associated with 

an OP pattern of injury. The most common association is with pulmonary infections, 

being described with numerous bacterial, viral, and fungal infections, and has not 

surprisingly been described with SARS-coronavirus-2 infection (Covid-19) [40, 43, 44, 

48]. The association of OP with respiratory viral infection has almost certainly been 

strengthened by the advancement of detection methods for respiratory viral pathogens over 

the past two decades. Another common association of OP is with systemic autoimmune 

diseases, including anti-synthetase syndrome, SSc, systemic lupus erythematosus (SLE), 

RA, and Sjogren’s syndrome [12, 43, 44]. Numerous other associations with histologic or 

radiologic OP have additionally been well-described, and include cigarette smoking [49, 

50], pulmonary drug toxicity [51, 52], inflammatory bowel disease [25, 26], organizing 

diffuse alveolar damage [53, 54], common variable immunodeficiency syndrome [27, 28], 

external beam radiation therapy [55, 56], graft-versus-host disease following allogeneic stem 

cell transplantation [57, 58], chronic lung allograft dysfunction [59, 60], hypersensitivity 

pneumonitis [61, 62], and familial interstitial pneumonia [29, 30]. As with NSIP, it should 

be noted that although OP is commonly observed with numerous conditions, the underlying 

pathobiologic mechanisms leading to an OP pattern of injury are likely diverse given the 

diversity of the disorders and exposures.

Similar to NSIP, many original research reports and consensus statements have supported the 

concept of idiopathic OP (COP) as a well-defined clinical entity, but the numerous diseases 

and exposures associated with OP over the past two decades would now suggest otherwise, 

and alternatively suggest that OP is merely one of many nonspecific patterns of lung injury 

[43, 44, 63]. Recent MDD reports similarly indicate that idiopathic OP is in fact quite a 

rare entity, being either completely absent or present in a very small minority of patients 

presented for MDD [37, 38, 39].

2.3 Respiratory bronchiolitis-interstitial lung disease and desquamative interstitial 
pneumonia

Respiratory bronchiolitis (RB) and desquamative interstitial pneumonia (DIP) are often 

listed as separate disorders [4, 5], but it is now recognized that almost certainly these two 
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disorders represent a spectrum of the same pathobiologic process [64, 65]. Histologically, 

both are characterized by the accumulation of finely pigmented alveolar macrophages in the 

lung, often referred to as smokers’ macrophages, in which the pigmented cytoplasm appears 

golden-brown on H&E staining [64, 65]. In RB, the pigmented macrophages are centered 

around small airways and the bronchovascular bundle, whereas in DIP, the pigmented 

macrophages are widespread diffusely throughout the alveolar spaces and lung parenchyma 

[64, 65, 66]. It should be noted that the term desquamative, originally coined in 1965, was 

applied since the observed mononuclear cells were considered to represent desquamated 

epithelial cells [67], and even though the term DIP remains in use today, it is thus considered 

to be a misnomer.

The substances responsible for the pigmented cytoplasm of macrophages in RB/DIP are 

particulate matter from the incomplete combustion of inorganic and organic compounds 

contained in smoke [64, 65, 68, 69]. The composition of these substances consists of 

numerous elemental metals, carbon black, and hemosiderin [64, 69, 70, 71, 72]. The 

presence of excessive iron (hemosiderin) within smokers’ macrophages likely results from 

the high iron content of tobacco smoke [68, 71]. It should be mentioned that pathologists 

often distinguish finely pigmented macrophages in RB/DIP from more coarsely pigmented 

macrophages termed hemosiderin-laden macrophages observed with alveolar hemorrhage 

[64]. However, hemosiderin is present in smokers’ macrophages in RB/DIP as well, 

indicating this distinction may be related merely to greater accumulation of macrophage 

hemosiderin in the presence of alveolar hemorrhage.

The radiologic patterns of RB and DIP have been well-characterized. Both generally 

manifest as GGO, but RB demonstrates small groundglass nodules most often in an upper-

lung zone distribution, whereas DIP generally manifests more widespread GGO in a lower-

lung zone distribution [66, 67, 73]. The DIP pattern additionally may demonstrate radiologic 

changes of fibrosis with traction bronchiectasis and lower lobe volume loss [65, 73, 74]. 

Precisely speaking, the term RB refers to the histologic abnormality whereas RB-ILD refers 

to concurrent chest CT abnormalities, but often these two terms are used interchangeably.

The histologic pattern of DIP has rarely been attributed to etiologies other than smoke 

inhalation [75, 76, 77, 78]. However, in some reports patients were concurrent cigarette 

smokers, and in others, it is not completely clear as to whether the observed clusters 

of macrophages were pigmented (as DIP is defined) or non-pigmented. Clusters of non-

pigmented macrophages within alveolar spaces are a nonspecific finding, being observed 

with bronchiolar obstruction, pulmonary infection, aspiration, dust exposure, and HP [64].

The ATS/ERS statement in 2013 did describe RB and DIP as smoking-related, but 

both remained included within the group of idiopathic disorders. Based on decades of 

observations, the patterns of RB and DIP are specifically associated with smoke inhalation, 

and continuing to classify them as IIPs is confusing and misleading.

2.4 Acute interstitial pneumonia

The term acute interstitial pneumonia (AIP) is used by the ILD community to imply 

idiopathic disease, even though the word idiopathic is not included [4, 5]. AIP is at times 
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referred to as Hamman-Rich syndrome, referencing patients described by Hamman and Rich 

with a form of interstitial fibrosis that was rapidly progressive and fulminant [79]. In AIP, 

the lung injury is acute, in contrast to the other described IIPs which are manifested in 

general by subacute or chronic forms of lung injury. Histologically, AIP is characterized 

by diffuse alveolar damage (DAD), a histopathologic pattern identical to that seen in the 

acute respiratory distress syndrome (ARDS), manifested by neutrophilic inflammation, 

noncardiogenic edema, reactive type II pneumocytes, hyaline membranes, and areas of 

organizing lung injury [80, 81]. Radiologically, AIP is characterized by widespread GGO, 

patchy areas of consolidation, and often with changes of fibrosis (traction bronchiectasis, 

volume loss) as the disease progresses [82, 83]. Since DAD is the pathologic hallmark of 

AIP, AIP is thus considered to represent idiopathic DAD.

It appears that very little published literature has been directed towards AIP as entity over 

the past 15 years, likely due to the gradual accumulation of numerous well-established 

risk factors, associations, and causes that have been described for the past several decades 

with the DAD pattern of injury [84, 85]. These observations have been strengthened 

almost certainly by the substantial advancement in detection methods for respiratory viral 

pathogens. Additionally, patients designated as having AIP are rare in published reports 

utilizing MDD, although admittedly, MDD in ILD may be aimed much more towards 

patients with subacute or chronic disease than those with acute fulminant disease [37, 38, 

39]. Overall, AIP (idiopathic DAD) is likely a rare disorder in the 21st century.

2.5 Idiopathic lymphoid interstitial pneumonia

Lymphoid (or lymphocytic) interstitial pneumonia (LIP) gained prominence in ILD 

following its description in 1973 by Liebow and Carrington [86]. Histologically, LIP 

is characterized by an accumulation of lymphocytes, plasma cells, and macrophages 

throughout the lung interstitium, with well-formed lymphocyte aggregates with germinal 

centers often observed, and occasionally with associated poorly-formed granulomas [86, 

87, 88, 89, 90]. Histologically, LIP is considered to represent a spectrum of disease 

with follicular bronchiolitis (FB), in which FB demonstrates localized accumulation of 

lymphoid follicles around small airways, and LIP demonstrates widespread accumulation 

of lymphocytes and plasma cells throughout the lung parenchyma. There has been past 

discussion as to whether LIP represented a malignant process, but currently LIP is 

considered to be a benign reactive disorder, malignant transformation is thought to be 

rare, and flow cytometry can assist with differentiating LIP from low-grade lymphoid 

neoplasms [87, 89, 90]. Radiologically, LIP has varied patterns, which have included GGO, 

small centrilobular nodules, prominent septal lines, and lower lobe-predominant cystic lung 

disease [87, 89, 91]. Explanations for the cystic abnormalities seen on CT imaging stem 

from mechanical compression effects of the lymphoid follicles, and include small vessel 

compression with subsequent parenchymal ischemia, or small airway compression with 

subsequent airway dilation resulting from a check-valve mechanism [87, 89].

Since its original description, LIP has been associated with numerous pulmonary and 

systemic processes. The two most common associations with LIP are systemic autoimmune 

diseases, in particular Sjogren’s syndrome and systemic lupus erythematosus (SLE) [12, 
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63, 87, 89, 90], and human immunodeficiency virus (HIV) infection, in which the 

association is observed more often in children [92, 93]. Other described associations include 

Epstein-Barr virus infection [94], familial interstitial pneumonia [95, 96], common variable 

immunodeficiency syndrome [97, 98], hypo- or hyper-gammaglobulinemia [86, 87], graft-

versus-host disease following allogeneic stem cell transplantation [33, 99], adverse effect of 

phenytoin [100], and pulmonary amyloidosis [101]. These observations would suggest that 

LIP is a pattern of lung injury that is associated with numerous diseases and processes, and 

as stated even as early as 2002, “idiopathic LIP is exceptionally rare” [63].

2.6 Idiopathic pleuroparenchymal fibroelastosis

Descriptions of pleuroparenchymal fibroelastosis (PPFE) first began to be used with ILD 

terminology in 1992 [102]. As its name suggests, PPFE involves both the pleura and the 

lung parenchyma, and is a mid- and upper-lung zone predominant process [103, 104]. On 

chest CT imaging, there is pulmonary fibrosis with reticulation, small areas of consolidation, 

architectural distortion, and traction bronchiectasis in the most peripheral, subpleural areas 

of the upper-zone lung parenchyma, which is associated with thickening of the juxtaposed 

upper-zone pleura and with upper lobe volume loss [103, 104]. Histologically, PPFE is 

characterized by thickening of the visceral pleura from collagen deposition (fibrosis) and 

architectural distortion of the lung parenchyma from both collagen and elastin deposition 

(fibroelastosis) [103, 105]. There are occasionally microscopic areas of organization 

(fibroblastic foci) and poorly-formed granulomas associated with the lung parenchymal 

component [105].

Since its original description, numerous disorders and exposures have been associated with a 

PPFE pattern. These have included systemic autoimmune diseases [103, 106, 107, 108, 109], 

graft-versus-host disease following allogeneic stem cell transplantation [110, 111], chronic 

lung allograft dysfunction [112, 113], familial interstitial pneumonia and genetic variants of 

the telomerase complex [114, 115], external beam radiation therapy [103, 116], occupational 

exposures to silicates [117, 118], chronic hypersensitivity pneumonitis [119, 120], adverse 

effect of antineoplastic alkylating agents [121, 122], following liver transplantation [123], 

and prior pulmonary infections [124, 125]. These observations suggest that PPFE is merely 

one of many nonspecific patterns of lung injury that is associated with numerous diseases 

and processes.

2.7 Unclassifiable idiopathic interstitial pneumonia

Unclassifiable interstitial pneumonia, or unclassifiable ILD, has been used over the past few 

decades to denote interstitial pneumonia in which one of the more precise clinical forms of 

ILD was not able to be identified [4, 5]. It has additionally become more commonly used as 

MDD for ILD has become more widely implemented, with recognition that a subset of ILD 

patients remain with unclassifiable disease even with MDD and a comprehensive clinical 

evaluation [38, 39, 126, 127]. Three scenarios regarding the unclassifiable terminology seem 

plausible. First, a comprehensive assessment suggests more than one possible etiology for 

ILD, thus making a single diagnosis challenging [39]. Second, chest CT and SLB may 

demonstrate widespread abnormalities indicative of ILD and pulmonary fibrosis, but the 

more precise patterns of UIP, NSIP, or OP are absent, thus making the ILD “difficult to 
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classify” [128]. Third, unclassifiable ILD could be used to indicate the process is “not yet 

classifiable” [38], as would often be applied in an MDD setting in which further clinical 

testing is recommended or is pending, and which perhaps could lead to a more definitive 

ILD diagnosis at a later time. In any of these instances, the term unclassifiable ILD seems 

appropriate [38, 39, 126, 127].

In the past, the term unclassifiable has at times been suggested to be not particularly helpful, 

but in our judgment, it seems appropriate and honest to use this term in selected instances, 

as it demonstrates some of the uncertainty that can exist despite a comprehensive evaluation 

within MDD by ILD experts [128]. However, labeling the process as idiopathic seems 

unnecessary and confusing, and we propose utilization of the terms unclassifiable IP or 

unclassifiable ILD when appropriate following MDD.

2.8 Idiopathic pulmonary fibrosis

Idiopathic pulmonary fibrosis (IPF) is perhaps the term most in need of change [6, 7] due to 

its frequency of use and the severity of this disease phenotype. IPF has often been described 

as the most common consensus diagnosis following MDD [38], and is likely the form 

of pulmonary fibrosis most frequently identified for research funding opportunities within 

the ILD research community. The prognosis for individual patients with IPF may vary 

significantly, but despite the imprecise terminology, many patients with the IPF phenotype 

of disease will have a devastating disorder with a poor prognosis and a modest response to 

therapeutic interventions.

Fibrosis or scarring of the lungs has been described for millennia, gained further recognition 

in the early part of the 20th century [129, 130], and subsequently the term IPF came 

into usage in the 1970s [3]. When examining each of the words individually - idiopathic, 

pulmonary, fibrosis - this would seem to imply an umbrella-type term encompassing 

patients with numerous radiologic and histologic patterns of fibrosis without an identified 

etiology. However, the designation IPF has evolved over the past 15 years to represent a 

narrow phenotype of disease, with rather precise clinical, radiologic, and histologic findings 

[5, 131, 132]. Histologically, the lungs show a UIP pattern of injury, characterized by 

heterogenous areas of densely fibrotic lung interspersed with areas of relatively normal 

appearing lung, honeycomb cysts lined by mature respiratory epithelium and filled with 

mucin, and juxtaposed fibroblast foci [5, 80, 81, 131, 132]. On imaging, the histologic term 

UIP has been gradually extrapolated to chest CT, and is characterized by reticular opacities 

in a peripheral-, posterior- and basilar-predominant distribution, and often accompanied 

by traction bronchiectasis and honeycombing [131, 132]. The clinical designation of IPF 

thus requires a radiologic pattern of typical or probable UIP for diagnostic confidence, 

and although SLB is generally not performed in patients meeting established clinical and 

radiologic criteria, the designation IPF implies that lung histology will demonstrate a UIP 

pattern if obtained by SLB or at the time of lung transplantation.

Throughout this manuscript, we have demonstrated that the various described forms of 

IIP are rarely idiopathic, and the same applies for patients designated as having IPF. 

First, numerous epidemiologic studies have demonstrated cigarette smoking as a major 

risk factor for the development of the IPF phenotype, and in the recent pirfenidone and 
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nintedanib clinical trials, the majority of enrolled patients were current or prior cigarette 

smokers [133, 134, 135, 136, 137, 138, 139]. Second, exposure to various forms of dust, 

particularly in the occupational setting and including metal dust, wood dust, and paper 

dust, have been strongly linked epidemiologically to the development of pulmonary fibrosis 

with an IPF phenotype of disease [108, 134, 135, 136, 137, 140, 141, 142]. Third, a 

variety of environmental and occupational exposures in addition to dust have been described 

to result in the IPF phenotype of disease, including agriculture/farming [135, 140, 142], 

livestock [135], stone/sand/silica [135, 140, 141, 142], and fumes/gases/vapors [108, 136, 

140]. Fourth, epidemiologic studies have demonstrated that male gender is associated with 

development of the IPF phenotype, and in the recent pirfenidone and nintedanib trials, the 

majority of enrolled patients were male [136, 138, 139, 143, 144]. This association may be 

related merely to occupational and environmental risk factors, but may be perhaps related 

to hormonal differences affecting pulmonary fibrosis pathobiology [144, 145]. Fifth, many 

patients with the IPF phenotype have gastroesophageal reflux disease (GERD), and chronic 

aspiration related to GERD has been postulated to have a pathobiologic role in IPF [146, 

147]. Lastly, the past decade has seen an extensive number of molecular studies indicating 

the role that genetic variants have in the development of the IPF phenotype, including both 

common and rare genetic variants in sporadic and familial disease, respectively. Variants 

have been described in genes related to telomere biology, surfactant protein biology, mucin 

production, inflammation and immunity, collagen synthesis, and cell cycle progression [30, 

148, 149, 150, 151]. Rare genetic variants in patients with the IPF phenotype may be the 

etiology of disease pathobiologically particularly in patients with no evidence of concerning 

environmental, occupational, or avocational exposures.

In addition to these numerous risk factors and associations, an alternative interpretation of 

the IPF term would be idiopathic UIP, since IPF is defined by radiologic and histologic 

UIP. A UIP pattern has been associated with many diverse etiologies, including systemic 

autoimmune diseases (particularly RA and SSc) [13, 15, 39, 152], pulmonary drug toxicity 

[39, 51, 153], chronic hypersensitivity pneumonitis [39, 62, 153], inflammatory bowel 

disease [25, 154], occupational exposures [137, 141, 153], and combined pulmonary fibrosis 

and emphysema (CPFE) [155].

Overall, it is not the narrow phenotype described as IPF that is misleading or confusing, as 

general pulmonary clinicians and ILD experts can recognize the radiologic and histologic 

patterns of UIP, but rather it is perplexing that this group of patients continues to be 

designated as having idiopathic disease. As early as 2006, it was stated that IPF is likely a 

heterogeneous disorder caused by a number of environmental and occupational exposures 

[135], and the substantial observed contributions over the past decade of common and 

rare genetic variants to this disease process further strengthens these thoughts. In the early 

21st century, it is apparent that the term IPF no longer accurately reflects the current 

epidemiologic and genetic understanding of this disease process [6].

3.0 Conclusion

In this Review, we have discussed the radiologic and histologic patterns for each of the 

disorders currently classified by a multidisciplinary approach as IIPs, a group of disorders 
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within the ILD spectrum of disease addressed by two detailed consensus statements and 

thousands of published manuscripts over the past 30 years. Additionally, we have discussed 

the extensive well-described risk-factors and associations with each of these patterns of 

lung injury, and it has become apparent that in the 21st century, these disorders are 

rarely idiopathic. The patterns of RB and DIP are specifically associated with smoke 

inhalation, most commonly with cigarette smoke. If we remove the prefix “idiopathic” 

from the remaining IIPs, we have well-described radiologic and histologic patterns of 

lung injury (NSIP, OP, DAD, LIP, PPFE, UIP) that rather than being idiopathic, are lung 

injury patterns that are associated with countless yet definitive environmental exposures, 

occupational exposures, pulmonary diseases, systemic diseases, medication toxicities, 

infectious disorders, and common or rare genetic variants. We do fully recognize that the 

majority of the epidemiologic, translational, and molecular studies that have demonstrated 

these risk factors and associations do not prove disease causality, yet the sheer volume and 

solid consistency of the data indicate that these associations are very strong. The stronger 

the association, the likelier the possibility of a causal link, and moving from association 

to causation is a critical step for taking preventive actions and devising therapeutic 

interventions [156]. In our judgement, the greater depth in which a patient’s medical, 

environmental, occupational, and family history are explored along with autoimmune 

serologic testing and selective gene sequencing, it appears substantially more likely that 

a multidisciplinary diagnosis other than idiopathic disease will be rendered [39, 141, 142].

As a result, continuing to label these disorders as idiopathic is misleading and confusing. 

Furthermore, perpetuating the idiopathic nomenclature potentially promotes a lack of 

inquisitiveness to clinicians. Once these disorders are labeled as idiopathic, this is often 

perceived as the end of the diagnostic and evaluation process rather than the beginning, 

the beginning of a comprehensive diagnostic evaluation utilizing all tools available in 

the 21st century to identify the likely etiology of ILD. These tools include experienced 

history-taking skills by ILD clinicians, ILD questionnaires to supplement environmental 

and occupational exposure assessment, a comprehensive array of autoimmune serologies, 

a diverse array of microbiologic techniques for bacterial, mycobacterial, fungal and viral 

pathogens, and an increasing ability to pursue genetic counseling and concurrent gene 

sequencing in patients with a family history of ILD. Identifying the likely etiology of 

ILD provides clinicians an opportunity to initiate patient-centered medical management, 

including possible environmental remediation, avocational behavior modification, change in 

medication management strategy, occupation-related strategies, genetic counseling, or lung 

transplantation evaluation, all which may improve a patient’s quality of life and hopefully 

disease outcome.

Even with accurate identification of ILD etiology and the best efforts of patients and 

clinicians to maximize environmental modifications and treatment strategies, some patients 

will continue to have progressive and relentless fibrotic lung disease. These observations 

suggest that irrespective of etiology, there may be a threshold of lung injury beyond which 

common mechanisms of fibrosis progression occur. In these patients, treatment with anti-

fibrotic therapy, either pirfenidone or nintedanib, should be considered, as these therapies 

have been shown to slow the decline in pulmonary function in patients with the IPF 
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phenotype as well as other subgroups of patients with pulmonary fibrosis [138, 139, 157, 

158].

Based upon the overall evidence summarized above, we have proposed an alternative 

etiology-focused nomenclature classification for multidisciplinary diagnoses in ILD, which 

is shown in Table 2, and which is not too dissimilar from other alternative classification 

systems that have been recently proposed by other investigators [6]. We fully recognize that 

any classification system is likely to be imperfect, but we believe that an etiology-focused 

classification will provide much needed clarity and understanding as to the diverse nature of 

ILD. For patients with the IPF phenotype of disease, we have used in Table 2 an alternative 

term “progressive age-dependent fibrosis (PADF)”, which was proposed in 2018 given the 

inadequacy of the term IPF to characterize this group of patients [6]. Given the substantial 

accumulation of scientific evidence, it would likely be beneficial to all if the term idiopathic 

is completely removed from ILD nomenclature over the next several years.

One could perhaps ask why put forth so much time and effort on nomenclature. However, 

throughout clinical medicine and biomedical research, utilization of precise terminology is 

expected and is insightful. Not infrequently, a precise association or etiology for one of the 

IIPs has been identified clinically or in a published study, but yet the disorder continues 

to be labeled by multidisciplinary diagnosis as idiopathic or cryptogenic disease. One 

can thus understand how many general medicine and pulmonary physicians may find the 

terminology and language used in ILD complex and even impenetrable. The pulmonary and 

ILD community will benefit from a shift away from labeling these disorders as idiopathic 

or cryptogenic and towards nomenclature which is more etiology-focused. This would be 

similar to other specialties and subspecialities of medicine in which disorders previously 

classified as idiopathic have been renamed recognizing their diverse environmental, immune, 

or genetic etiologies [159, 160, 161, 162]. A shift in ILD nomenclature will not be 

easy, as the idiopathic terminology is long-standing and has been embedded in the ILD 

community and literature for some time. But beginning to utilize more etiology-focused ILD 

nomenclature will be beneficial to everyone, including patients hoping for a better quality 

of life and disease outcome, trainees, general medicine and pulmonary physicians furthering 

their knowledge and experience in ILD, and expert ILD clinicians and researchers who are 

defining and advancing the ILD field.

4.0 Expert Opinion

Interstitial lung disease (ILD) comprises a wide array of diseases that are generally 

characterized by a combination of pulmonary inflammation and pulmonary fibrosis. A 

major emphasis in ILD over the past two decades has focused on a group of disorders 

classified by multidisciplinary approach as idiopathic interstitial pneumonias (IIPs), which 

have become a cornerstone of the ILD nomenclature. Substantial scientific efforts to 

understand the underlying epidemiology, pathobiology, and causality of these IIP disorders 

have transpired, and what has emerged is that these disorders, rather than being idiopathic, 

are well-described radiologic and histologic patterns of lung injury that are driven by 

a remarkable amount of diverse environmental and occupational exposures, autoimmune 

mechanisms, pulmonary and systemic diseases, medication toxicities, and genetic variants. 
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The idiopathic nomenclature is thus misleading and confusing, and may additionally 

promote a lack of inquisitiveness, suggesting the end rather than the beginning of a thorough 

diagnostic process to identify ILD etiology and initiate patient-centered management.

Based upon this scientific evidence, a new etiology-focused nomenclature classification 

for multidisciplinary diagnoses in ILD is needed. It is likely difficult for any single ILD 

classification system to be perfect, but an etiology-focused classification will provide 

much needed clarity and understanding as to the diverse etiologies of ILD. Additionally, 

new nomenclature is needed for patients meeting current diagnostic criteria for idiopathic 

pulmonary fibrosis (IPF), as the IPF term no longer accurately describes the broad 

epidemiologic and genetic features of this group of patients. The specialty of pulmonary 

medicine and the field of ILD will likely benefit if the term idiopathic is completely 

removed from ILD nomenclature over the next five years.

Despite advances in ILD over the past two decades, timely and accurate ILD diagnoses 

remain as significant challenges. For the general medicine physician, diagnosing ILD is 

challenging since the nonspecific symptoms of ILD (cough, dyspnea, inspiratory crackles) 

are often observed in a variety of alternative cardiopulmonary disorders. Perhaps the 

increasing utilization of computed tomography (CT) of the chest across the medical 

community can assist in this regard. For the pulmonary specialist, arriving at accurate 

multidisciplinary ILD diagnoses is likewise challenging, as individual patients often have 

complex past medical histories and exposures, and determining the most important causal 

factor can be complex. Likely of benefit in this regard are an increasing array of tools 

in the 21st century to assist, including experienced history-taking skills by ILD clinicians, 

ILD questionnaires to supplement environmental and occupational exposure assessment, a 

comprehensive array of autoimmune serologies, a diverse array of microbiologic techniques 

for bacterial, mycobacterial, fungal and viral pathogens, and an increasing ability to pursue 

genetic counseling and gene sequencing in patients with a family history of ILD.

What will the ILD landscape look like over the next decade? As long as smoke inhalation 

in various forms remains prevalent, there will likely continue to be varying manifestations 

of smoking-related ILD. The pace of new pharmaceutical drug development will likely give 

rise to new classes of medications that despite their clinical efficacy may be associated 

with medication-induced ILD in some patients. Traditional occupation-related ILD (e.g., 

pneumoconioses) will likely reduce in incidence as fewer of these occupations remain and 

improved industrial safety measures are implemented, but perhaps evolving occupational 

exposures may result in newer forms of occupation-related ILD. The COVID-19 pandemic 

has certainly informed all physicians as to the role that infectious pathogens can play in the 

development of progressive fibrotic ILD. As genetic sequencing becomes more logistically 

achievable, this will likely increase our understanding of the role of genetic variants across 

all groups of patients with ILD. For all forms of ILD, we will hopefully see an improvement 

in treatment options over the next decade as well as biomedical research continues in this 

field.

At present, what should be the best approach by ILD clinicians? Multidisciplinary ILD 

diagnoses should best be ascertained by a collegial multidisciplinary team involving 
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specialists from pulmonary medicine, rheumatology, thoracic radiology, and thoracic 

pathology, and when appropriate involving additional expertise from occupational and 

environmental physicians and medical geneticists. A nomenclature and classification system 

for multidisciplinary clinical-radiologic-pathologic diagnoses in ILD that is etiology-focused 

will provide much needed clarity and understanding. Identifying the likely etiology of 

ILD provides clinicians an opportunity to initiate patient-centered medical management, 

including possible environmental remediation, avocational behavior modification, change in 

medication management strategy, occupation-related strategies, genetic counseling, or lung 

transplantation evaluation. As an ILD community, our overall goals should continue be to 

promote an environment that allows expert ILD clinicians and researchers to advance the 

ILD field, to assist general medicine and pulmonary physicians in furthering their ILD 

knowledge, and most importantly, to improve the quality of life and disease outcome of 

patients with ILD.
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Article highlights

• A major focus of interstitial lung disease (ILD) centers on nine disorders 

termed idiopathic interstitial pneumonias (IIPs), which include idiopathic 

pulmonary fibrosis

• Since their original descriptions, substantial epidemiologic, translational, and 

molecular studies have demonstrated that IIPs are driven by combinations 

of environmental and occupational exposures, autoimmune mechanisms, 

pulmonary and systemic diseases, medication toxicities, and genetic variants

• The IIPs are thus rarely idiopathic in the 21st century, and the idiopathic 

nomenclature is often misleading and confusing

• Rather than being idiopathic, the IIPs are well-described radiologic and 

histologic patterns of lung injury that are associated with a wide array of 

diverse etiologies

• A shift towards more etiology-focused nomenclature will provide better 

clarity and understanding in ILD, and will be beneficial to all, including 

patients, general medicine and pulmonary physicians, and expert ILD 

clinicians and researchers
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Table 1.

Disorders classified by multidisciplinary approach as idiopathic interstitial pneumonias (IIPs) as outlined by 

the American Thoracic Society and European Respiratory Society in 2013*

Idiopathic pulmonary fibrosis (IPF)

Idiopathic nonspecific interstitial pneumonia (idiopathic NSIP)

Respiratory bronchiolitis-interstitial lung disease (RB-ILD)

Desquamative interstitial pneumonia (DIP)

Cryptogenic organizing pneumonia (COP)

Acute interstitial pneumonia (AIP)

Idiopathic lymphoid interstitial pneumonia (idiopathic LIP)

Idiopathic pleuroparenchymal fibroelastosis (idiopathic PPFE)

Unclassifiable idiopathic interstitial pneumonia

*
adapted from the American Thoracic Society/European Respiratory Society Statement from 2013 [5].
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