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IPF remains a truly idiopathic fibrotic lung disease, despite suggestions that it is non-idiopathic.
There is an urgent need to explore the “lumping” of IPF with other forms of progressive lung fibrosis
in clinical research and treatment trials
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ABSTRACT Idiopathic pulmonary fibrosis (IPF) remains a truly idiopathic fibrotic disease, with a
modest genetic predilection and candidate triggers but no overall explanation for the development of
disease in non-familial cases. Agreement on terminology has contributed to major clinical and
translational advances since the millennium. It is likely that the entity currently captured by the term
“IPF” will be radically reclassified over the next decade, either through “splitting” (into IPF subgroups
responding selectively to individual disease-modifying agents) or through “lumping” of IPF with other
forms of progressive fibrotic lung disease (with shared pathogenetic mechanisms and IPF-like disease
behaviour). In this perspective, we summarise the clinical and pathogenetic justification for a focus on “the
progressive fibrotic phenotype” in future clinical and translational research. By this means, we can hope to
address the needs of non-IPF patients with inexorably progressive fibrotic disease, currently
disenfranchised by lack of access to agents that are efficacious in IPF. In this regard, ongoing trials of anti-
fibrotic therapies in non-IPF patients with progressive fibrosis may be highly influential. Future revision of
IPF nomenclature may be warranted if there are major conceptual changes but without compelling
justification, the benefits of renaming IPF are likely to be outweighed by the resulting confusion.
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Introduction

Sir Isaac Asimov once observed that “The card-player begins by arranging his hand for maximum sense.
Scientists do the same with the facts they gather.” This essential truth has governed historical changes in
the definition of idiopathic pulmonary fibrosis (IPF). As defined before the millennium, the “IPF” label
included a group of diverse idiopathic interstitial pneumonias (IIPs) that are now viewed as separate
entities. The justification for a refined IIP reclassification in 2002 [1] lay in accumulated experience that
established that other IIPs had, on average, a radically different outcome from the entity now termed IPF
[2]. In the words of William James, a founding father of the pragmatic philosophy movement, “every way
of classifying a thing is but a way of handling it for some particular purpose.” New nomenclature for a
disease is justified by clinical utility: idiopathic non-specific interstitial pneumonia (NSIP) was separated
from IPF based on major differences in the natural history and treated course. Whilst our conception of
IPF has changed greatly in recent decades, with the 2011 diagnostic criteria [3] currently under revision,
both defining and classifying IPF is likely to remain a “moving target”.

As discussed in detail below, the future definition and taxonomy of IPF may be driven either by “splitters”
(who prefer to draw distinctions from observed detail) or “lumpers” (who search for a big picture over and
above diagnostic nuance). The tension between splitting and lumping should be viewed as a source of
healthy debate. In IPF, the dilemma can be summarised briefly. With our current approaches to treatment,
will unique outcomes be recognised in distinct patient subgroups? Or will the recognition of a clinically
progressive fibrotic phenotype, with the amalgamation of IPF patients and non-IPF patients with IPF-like
behaviour, prove to be more fruitful? To argue for the primacy of either approach assumes a level of
knowledge that we do not yet possess. Indeed, splitting and lumping are arguably legitimate
complementary strategies. “Smarter lumping and smarter splitting” were recently advocated for trial design
in sepsis and acute respiratory distress syndrome [4]. The only certainty is that the future shape of IPF is
uncertain.

It is in this context that we view with some scepticism the recent proposal for a change in nomenclature,
with the term “IPF” replaced, it is suggested, by “epithelial-driven pulmonary fibrosis”, “primary
pulmonary fibrosis” or “progressive age-dependent pulmonary fibrosis” [5]. In themselves, these very
different proposed alternative terms capture the enigmatic and idiopathic nature of IPF pathogenesis. The
authors argue that the word “idiopathic” is now obsolete. They base this assertion on a perception that
there is “an extensive understanding of the genetic, environmental, cellular, and molecular mechanisms
involved in the development of IPF”. They highlight the current favoured IPF pathogenetic hypothesis that
fibrosis results primarily from epithelial cell dysfunction. They question also the term “fibrosis” on the
grounds that fibrosis is but one component of IPF, with matrix accumulation resulting from dysfunctional
epithelia. They argue that the use of the term “fibrosis” neglects the other pathogenetic processes that
contribute to lung remodelling. Based upon these considerations, the authors suggest that the IPF label
might limit therapeutic advances and inhibit the implementation of precision medicine.

Although the perspective of WoLtErs et al. [5] may provoke fruitful debate, we believe that a change in
nomenclature at this moment is premature and likely to have adverse consequences. The designation of a
disease as idiopathic does not imply the absence of an underlying cause (or causes) but indicates merely
that key triggers of disease are currently unknown or incompletely understood. Much has been learned of
the underlying mechanisms in recent years but, as argued elsewhere, the development of IPF in individual
patients (except those with familial forms) remains unexplained [6]. In this regard, the identification of a
genetic predilection for IPF, consisting of a single nucleotide polymorphism (rs35705950) present in 38%
of IPF patients but 9% of the general population [7], has a pathogenetic explanatory power of only 5%.
Indeed, if it is argued that all chronic disease processes result from a combination of genetic predilection
and environmental factors, the disclosure of a modest IPF association with muc5B positivity does not, in
itself, unravel the enigma that is IPF.

The view that epithelial cell dysfunction is a key IPF pathogenetic pathway was first given wide currency
by a pivotal review article in 2001 [8]. WortErs et al. [5] argue that IPF can now be viewed as essentially
an epithelial disease. However, pathobiological mechanisms recognised in IPF include epithelial cell
dysfunction, impaired host defence, T-cell exhaustion, fibroblast activation, oxidative stress, vascular
remodelling, alternative macrophage activation and senescence/ageing [9] and the interplay between these
pathways is likely to be pivotal. For example, the relationship between very rare mutations in genes
associated with telomere homeostasis (such as TERT, TERC, PARN or RTELI) or surfactant homeostasis
(such as SFTPC, SFTPAI and SFTPA2) and the development of pulmonary fibrosis is quite strong and
supports a pathogenetic link between senescence and alveolar epithelial abnormalities in pulmonary
fibrosis development [10, 11]. Moreover, the mechanisms responsible for disease initiation may differ from
that of progression. For example, cancer progression is critically dependent on the tumour
microenvironment, including the stromal and immune cells, despite the epithelial cell origin of most
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cancers. IPF progression may be driven by aberrant cell phenotypes, including epigenetically
reprogrammed mesenchymal cells [12], that are distinct from an initiating event such as epithelial cell
injury or impaired regeneration. Indeed, there is support for both immune mechanisms [13, 14] and
stromal mechanisms [15-18] contributing to fibrosis progression. Furthermore, epithelial abnormalities are
likely to be pathogenetically important in most other fibrotic lung diseases, including hypersensitivity
pneumonitis, connective tissue disease-associated interstitial lung disease (CTD-ILD) and sarcoidosis,
undermining the argument for “epithelial-driven pulmonary fibrosis” as an alternative term to IPF.

We also question the view that the term “fibrosis” is an inappropriate descriptor in IPE. It is fibrosis that is
lethal in IPE. Fibrotic disease in IPF is on average more extensive and more progressive than in other
interstitial lung diseases, such as fibrotic hypersensitivity pneumonitis and idiopathic fibrotic non-specific
interstitial pneumonia, disorders in which fibrogenesis results, at least in part, from immune dysregulation.
Pathogenetic arguments do not, we suggest, trump the clinical importance of fibrosis in IPF.

The idea that the IPF label is a bar to further advances in our understanding seems counterintuitive. The
term “atherosclerosis” has not hindered advances in the understanding of its complex multicellular
pathogenesis that extends well beyond the “sclerosis” component. Similarly, the name “cystic fibrosis” has
not hampered research initiatives, despite the absence of a major pathogenetic role for either fibrosis or
cyst formation. It can be argued that the designation of IPF as “not yet explained” or “self-perpetuated”
(i.e. idiopathic), rather than adequately explained by recent advances (i.e. non-idiopathic), is, in itself, a
spur towards essential further research. We subscribe to the view that the use of the term “idiopathic”
appropriately influences, in the words of Worters et al. [5], “a patient’s (or caregiver’s) understanding of
their disease and expectations for its behaviour and management.”

A radical change in disease nomenclature, even when desirable, is a major undertaking that must
inevitably lead to short-term confusion. It was generally acknowledged that the change from “bronchiolitis
obliterans organising pneumonia” (BOOP) to “cryptogenic organising pneumonia” (COP) [1] was
necessary because of the confusion created by the term “BOOP”, containing “bronchiolitis obliterans” but
designating a radically different disorder from obliterative bronchiolitis. Yet in the next decade, “BOOP”
was almost as prevalent a term as “COP” in the medical literature (figure 1).

The IIPs are not all idiopathic, not always interstitial and seldom pneumonias, but the term has been
retained because there is a widespread understanding of, and clinical utility to, its meaning with the vast
majority of publications since 2002 based on the 2002 IIP criteria [1]. The intrinsic inaccuracy of the term
“IIP” was not a bar to the refinement and greater understanding of these diseases. The prevailing view in
the 2013 update of the IIP classification [19] was that a gratuitous change in nomenclature would achieve
little of practical value.

Thus it is with IPF. As shown in table 1, a large number of terms have been used historically to describe
idiopathic forms of pulmonary fibrosis, in itself a major source of confusion. The unification of
terminology in 2002 [1] helped to pave the way for major subsequent advances. There is now universal
international recognition of the clinical nature and behaviour of the disease captured by the term “IPF”. If
it transpires that a subgroup of IPF patients have a major improvement in outcome with a specific agent,
selected on the basis of biomarker signal, a taxonomic change in that patient subgroup may indeed be
warranted, exactly as happened with the emergence of NSIP as a separable disorder. In that case, the
current proposed change from IPF to an alternative term will be followed by the need for a further name
change. That, we believe, is a certain pathway to chaos.
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TABLE 1 Historical terms used for “IPF” before consensus was achieved on terminology after
the millennium

Desquamative pneumonia

Cirrhosis cystica pulmonum

Lymphangitis reticularis pulmonum

Acute diffuse interstitial fibrosis of the lungs
Hamman—Rich syndrome

Subacute diffuse interstitial fibrosis of the lungs
Interstitial nonpurulent pneumonia
Fibrosing alveolitis

Diffuse fibrosing alveolitis

Cryptogenic fibrosing alveolitis

Interstitial pneumonia

Organising interstitial pneumonia

Diffuse interstitial pneumonitis

Chronic interstitial pneumonitis

Interstitial pulmonary fibrosis

Idiopathic interstitial pulmonary fibrosis
Chronic interstitial fibrosis of lungs
Diffuse interstitial pulmonary fibrosis
Chronic diffuse interstitial fibrosis of lungs
Acute diffuse interstitial fibrosis of lungs
Bronchiolar emphysema

Muscular cirrhosis

Chronic diffuse fibrosing alveolitis

Usual interstitial pneumonia (UIP)
Idiopathic pulmonary fibrosis

Above all, recent advances, including the many achieved by co-authors of the Worrers et al. [5]
perspective, have not carried us to a final understanding of IPF pathogenesis. The IPF jigsaw has not been
solved and may or may not be solved in the near future. Our fundamental objection to the proposed name
change is that it is the wrong initiative at a time when priority should instead be given to the possible
splitting of IPF in order to implement precision medicine and, in parallel, the lumping of IPF with other
forms of progressive fibrosis.

Splitting IPF and precision medicine

Precision medicine is predicated, in large part, on the discovery of reliable and reproducible biomarkers. In
this specific setting, biomarkers can be broadly defined as objectively measured indicators of the
underlying disease mechanisms that are informed by the combination of -omics approaches (e.g.
genomics, transcriptomics, metabolomics, proteomics and the microbiome) [20, 21], specific proteins and/
or their modifications in circulating plasma [22-26], and lung tissue-based sampling/analysis [26]. The
hope that biomarkers, linked to key mechanistic pathways, might identify IPF subgroups selectively
responsive to targeted therapies remains unrealised. Currently the only IPF data that provide “proof of
concept” come from a retrospective study in a small cohort, in which good and poor outcomes with
antioxidant therapy were linked to a TOLLIP gene variant [20]. This is not to deny the importance of
precision medicine as a goal in IPF treatment, an idea developed in several influential perspectives
[27-30]. However, a note of caution must be sounded. Precision medicine is conceptually elegant but the
history of science is littered with elegant ideas, such as the Greek theory of the four humours, that
ultimately proved to be unsustainable.

The precedent of efficacious targeted treatment in malignant disease largely relates to interventions
directed towards tumour promoter pathways that are aberrantly activated by specific gene mutations.
Successful personalised therapies in non-malignant pulmonary diseases, perhaps more relevant to IPF,
include ivacaftor in individuals with cystic fibrosis carrying the G551D mutation(s) [31], and
mepolizumab and benralizumab in eosinophilic asthma [32, 33]. There are conflicting data on the
potential role of lebrikizumab in an asthma subgroup defined by type 2 helper T-cell (Th2)-driven
inflammation [34, 35]. These observations can only be seen as encouraging. However, whether a similar
approach will be equally effective in IPF in the near term remains uncertain.

Fibrosis is a complex, yet highly conserved, tissue repair response to injury that becomes maladaptive or
manifests as a failure of tissue regenerative capacity [9]. It is viewed as the dominant disease pattern when
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it predominates histologically, as in IPF. However, fibrosis can complicate most ILDs, as well as asthma
and chronic obstructive pulmonary disease, and may identify general disease endotypes. The challenge is
to link an endotype with longitudinal clinical behaviour. The lack of identification of endotype—phenotype
subgroups may explain the failure of many clinical trials in IPF. Until such endotype—phenotype subgoups
are identified and verified in IPF, the subclassification (“splitting”) of IPF cannot serve a useful clinical
purpose.

Lumping IPF with other fibrotic diseases: the progressive fibrotic phenotype

The intense efforts directed towards the splitting of IPF have not been mirrored by initiatives to identify
mechanisms common to IPF and other forms of progressive fibrotic ILD. Specifically, there may be
similarities between IPF and other progressive fibrotic ILDs that relate to convergence of initiating
precipitants on downstream biological pathways, and grouping, or lumping, these disorders based on these
final common pathways may have clinical utility. Over time, IPF has been defined more and more
narrowly, carefully separating it from other forms of ILD, and comparing it with control groups separated
into individual disorders [36] or amalgamated [37]. This strict phenotyping has not been without
drawbacks. For example, screen failure rates in some interventional IPF trials have exceeded 50%, with the
majority of excluded patients failing to meet strict diagnostic criteria [38]. The rate of progression
associated with the narrowly defined chest imaging patterns required for a definite diagnosis of IPF does
not differ from that associated with more broadly defined patterns [39]. The entity of unclassified IIP, a
source of major management uncertainty, was necessary to provide a diagnostic home for patients who
failed to meet rigorous classification criteria for a diagnosis of IPF or another IIP [19].

Disease progression in IPF is more common than in other ILDs, albeit at a highly variable rate, and this
clinical behaviour is a defining feature of the disease. As IPF is the most common of the fibrosing ILDs,
IPF studies at referral centres are comparatively easy to power and have reasonably clear diagnostic criteria.
By contrast, the evaluation of disease progression in other individual ILDs complicated by fibrosis requires
the selection of underpowered patient subgroups, necessitating multicentre collaboration and requiring
robust definitions of disease and progression. It was, perhaps, inevitable that research into mechanisms of
progressive pulmonary fibrosis would focus on IPF.

The IPF model of disease progression has the benefit of diagnostic clarity but fails to meet current clinical
needs in non-IPF fibrosing lung disease patients. The primary utility of a secure diagnosis of an individual
ILD is that it informs clinicians and patients of the expected untreated natural history as well as the treated
course of disease. To diagnose IPF is to diagnose an inexorably progressive fibrotic disorder. However, in
other ILDs, there is considerably more variability in the course of disease. In hypersensitivity pneumonitis,
for example, there are patient subgroups in which disease is fully reversible (whether self-limited or
requiring treatment), fibrotic but inherently stable (“burnt-out” disease), fibrotic and progressive but able
to be stabilised by traditional therapy, and inexorably progressive. These patterns of longitudinal disease
behaviour also apply to connective tissue disease-associated ILD, sarcoidosis, and other forms of ILD
(including unclassifiable disease) and are captured in the ILD disease behaviour classification, first
proposed in 2003 [40] and formally recommended in a modified form by an American Thoracic Society/
European Respiratory Society expert group for use in unclassifiable ILD [19]. In this perspective, we focus
on patient subgroups in non-IPF fibrosing disorders that exhibit disease progression despite treatment.
The amalgamation of this patient subset across individual ILDs, hereafter termed “the progressive fibrotic
phenotype”, is amply justified by clinical data and supported by translational observations (table 2).

Clinical data
Longitudinal behaviour in fibrotic ILD can usefully be subdivided into three of the five patterns specified
in the disease behaviour classification [19].

Pulmonary fibrosis may be intrinsically non-progressive (category 3 of the IIP disease behaviour
classification), as in “burnt out” sarcoidosis or residual damage after removal of a trigger (e.g
drug-induced lung disease, some cases of hypersensitivity pneumonitis).

In another large patient subgroup, progressive disease is stabilised by immunomodulation, at least in the
short-term (category 4 of the disease behaviour classification). The “average” outcome observed in a
placebo-controlled trial of oral cyclophosphamide [41] and in a comparison of oral cyclophosphamide and
mycophenolate mofetil in systemic sclerosis [42] was physiological stability. There are also uncontrolled
data documenting stabilisation of disease with mycophenolate mofetil therapy in connective tissue
disease-associated ILD [43] and chronic hypersensitivity pneumonitis [44, 45].

The progressive fibrotic phenotype in non-IPF disorders is characterised by progression regardless of
treatment considered appropriate in individual ILDs (category 5 of the disease behaviour classification),
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TABLE 2 Data indicative of likely shared pathogenetic mechanisms between idiopathic pulmonary fibrosis (IPF) and other
progressive fibrotic lung diseases; and subgroups of patients with diseases other than IPF with a progressive IPF-like fibrotic
phenotype

Reference

Data indicative of IPF-like disease progresssion in subgroups of patients with other progressive fibrotic lung diseases
IPF-like outcomes in CHP patients with a histological or CT pattern of UIP [
IPF-like outcomes in RA patients with a histological or CT pattern indicative of UIP [
IPF-like outcomes in IPAF patients with a histological or CT pattern indiciative of UIP [
Outcomes intermediate between IPF and other progressive fibrotic diseases in patients with unclassifiable ILD [65-67]
Reports of patients with drug-induced lung disease exhibiting a fatal progressive fibrotic phenotype despite drug withdrawal [
IPF-like outcomes in patients with idiopathic NSIP with disease progression at 6-12 months (as judged by serial FVC trends) [
Linkage between serial decline in FVC and mortality in CHP, SSc-ILD and rheumatoid lung, similar to that seen in IPF [

Data indicative of pathogenetic mechanisms common to IPF and other progressive fibrotic lung diseases

Shared genetic predilection for IPF and rheumatoid lung [76]
Similar links between short telomere lengths and mortality in IPF and CHP [77, 78]
Linkage between alveolar epithelial cell dysfunction/injury and pulmonary function decline in IPF and SSc-ILD [79]
Pathobiological mechanisms likely to contribute to disease progression in both IPF and SSc-ILD: alveolar stem cell [80-83]

exhaustion/cellular senescence, mitochondrial dysfunction, impaired autophagy, epigenetic modifications, and immune
dysregulation

CHP: chronic hypersensitivity pneumonitis; CT: computed tomography; UIP: usual interstitial pueumonia; RA: rheumatoid arthritis; IPAF:
interstitial pneumonitis with autoimmune features; ILD: interstitial lung disease; NSIP: non-specific interstitial pneumonia; FVC: forced vital
capacity; SSc: systemic sclerosis.

including a subgroup with IPF-like disease behaviour and mortality (figure 2) and a subgroup in which
fibrosis progresses more insidiously.

Outcomes similar to IPF are often seen in patients with a UIP pattern on biopsy or on chest imaging
(high-resolution computed tomography; HRCT). In the two largest chronic hypersensitivity pneumonitis
histological series, patients with a histological pattern of usual interstitial pneumonia (UIP) had the worst
outcome [46, 47] with a survival similar to that of IPF [46], confirming previous observations [48-50].
Macrocystic honeycombing on HRCT, indicative of a likely UIP pattern, is an independent determinant of
mortality in chronic hypersensitivity pneumonitis [51]. In rheumatoid lung, a histological pattern of UIP
is a malignant prognostic determinant, with survival similar to IPF in some series [52-54], although not in
others [55, 56]. A pattern of UIP on HRCT was, in one series, associated with survival identical to that in
a control IPF cohort [57] and has, in general, been indicative of a poor outcome [58-61]. In the entity of

Pulmonary fibrosis

Drug-
induced

Sarcoid

FIGURE 2 The overlap in longitudinal
disease behaviour between idiopathic
pulmonary fibrosis (IPF) and other
disorders. The size of the circles
reflects the approximate prevalence
of individual diseases encountered at
interstitial lung disease (ILD) centres.
IPAF: interstitial pneumonitis with
autoimmune features; CTD:
connective tissue disease; f-NSIP:
fibrotic non-specific interstitial
pneumonia; HP: hypersensitivity
pneumonitis.

CTD-ILD Unclassifiable

ILD

Fibrotic HP

https://doi.org/10.1183/13993003.00692-2018 6



INTERSTITIAL LUNG DISEASES | A.U. WELLS ET AL.

interstitial pneumonitis with autoimmune features (IPAF), defined in a research statement [62], a UIP
pattern on biopsy or HRCT has the same outcome as IPF [63].

However, the progressive fibrotic phenotype is not confined to patients with a UIP pattern at surgical
biopsy or on HRCT. In rheumatoid lung, a classic UIP HRCT pattern occurs in less than 50% of patients
with a UIP histological pattern [64]. In the remaining cases, HRCT patterns include possible UIP (also
compatible with NSIP) and “inconsistent with UIP”, as defined in the 2011 American Thoracic Society/
European Respiratory Society/Japanese Respiratory Society/Latin American Thoracic Association guideline
[3]. In unclassifiable ILD, survival is intermediate between IPF and other non-IPF ILDs [65-67]. A
subgroup of patients with idiopathic NSIP at surgical biopsy, characterised by disease progression over 6 to
12 months, have a mortality rate similar to that of IPF [68, 69]. There are many anecdotal reports of the
evolution of drug-induced lung disease into a fatal progressive fibrotic phenotype, despite withdrawal of
the offending agent [70]. Whilst sarcoidosis tends to progress despite treatment more insidiously than
other fibrotic ILDs, the 10-year survival of 84% associated with stage IV disease on chest radiography is
lower than expected in the general population, with mortality mostly ascribable to pulmonary disease [71].

The power of short-term disease behaviour, in identifying adverse long-term outcomes, has been
illustrated in studies of NSIP, hypersensitivity pneumonitis, rheumatoid lung, systemic-sclerosis-associated
ILD and unclassifiable ILD, in which mortality has been primarily associated with short-term disease
progression, defined by pulmonary function trends [59, 68, 69, 72, 73] or serial progression of disease on
HRCT [65]. In these studies, disease progression was an independent determinant of mortality after other
baseline information had been taken into account.

We believe that it would be premature to propose an exact definition of the progressive fibrotic phenotype.
Accurate criteria that can be applied at first presentation are highly desirable but would need to be
validated prospectively against disease behaviour. Based on current knowledge, summarised in this
perspective, it appears likely that a combination of HRCT features indicative of likely UIP, histological
findings and emerging molecular data might eventually provide a baseline definition, with additional
criteria related to observed disease progression. At present, the progressive fibrotic phenotype can be
designated only by observed disease progression, despite treatment considered to be appropriate in
individual ILDs.

Pathogenetic considerations

From a pathophysiological standpoint, fibrosis almost universally results when there is irreparable loss of
epithelial or, to a lesser degree, endothelial barrier integrity [74, 75], seen in many of the non-IPF ILDs, in
particular CTD-ILD and chronic hypersensitivity pneumonitis. Thus, although the aetiology of cellular
injury may vary, be it autoimmune mechanisms in CTD-ILD, inhaled organic dust particles in
hypersensitivity pneumonitis, or an unknown injury in IPF, the initiation of the fibrotic response is likely
to be related to persistent injury and impaired epithelial and/or endothelial cell repair. Similarly, although
mechanisms of disease initiation may differ from that of progression, it is highly likely that a conserved
spectrum of pathobiological mechanisms, including growth factor activation and epigenetic
reprogramming of fibroblasts, underlie the rate of disease progression in various ILDs, despite different
underlying aetiologies and initially distinct biological pathways. The same pathobiological mechanisms that
contribute to fibrosis progression in IPF may also contribute to a progressive disease phenotype in
non-IPF fibrotic disorders such as CTD-ILD and chronic hypersensitivity pneumonitis. Thus, from a
pathogenetic perspective, it may be more useful to “lump” these diverse fibrotic disorders and identify
endotype—phenotype subgroups to more precisely assign prognosis and to initiate targeted therapies.

Although there is a relative paucity of translational studies exploring linkages between disease progression
in IPF and other fibrotic disorders, there are emerging data that common mechanisms may exist. Shared
genetic susceptibility in IPF and rheumatoid arthritis-associated ILD has been recently demonstrated,
suggesting that common pathogenetic events are involved in these diseases [76]. Short telomere length,
which predicts increased mortality in IPF [77], has similar prognostic significance in chronic
hypersensitivity pneumonitis [78]. Additionally, serum biomarkers of alveolar epithelial cell injury
or dysfunction correlates with subsequent lung function decline in both systemic sclerosis-associated
ILD (SSc-ILD) and IPF [79]. Common pathobiological mechanisms that contribute to disease progression
in SSc-ILD and IPF might include alveolar stem cell exhaustion/cellular senescence, mitochondrial
dysfunction, impaired autophagy, epigenetic modifications and immune dysregulation [80-83].

Disease progression in subgroups of patients with SSc-ILD and IPF may occur independent of the risk of
developing the disease, as illustrated by the lack of association of the IPF risk MUC5B gene variant with
either SSc-ILD or sarcoidosis [84]. Interestingly, this same single nucleotide polymorphism in MUC5B
which confers increased risk of developing IPF is also significantly associated with improved survival [85].
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Furthermore, a TOLLIP single nucleotide polymorphism is associated with a decreased risk of developing
IPF, yet a worse prognosis [86]. Although the reasons for these apparently paradoxical findings are
unknown, they further highlight the importance of distinguishing disease risk from disease progression.

The progressive fibrotic phenotype: implications and future strategies

In this perspective, we have highlighted the potential value of lumping IPF with other forms of progressive
fibrosing lung disease, as a counterpoint to the recent suggestion to split IPF, with the ultimate goal of
precision, or personalised medicine. The presence of fibrosis is a defining characteristic of a group of
progressive lung diseases that includes, but is not limited to IPF. That fibrosis progresses in many patients,
and that this progression is responsible for impairment in quality of life, declining functional status and
early mortality, is unchallenged. It is likely that a wide variety of mechanisms result in the initiation of
disease, while those responsible for its progression remain uncertain. We argue that translational and
interventional research, identifying mechanisms responsible for the development and progression of organ
fibrosis common to IPF and other fibrotic ILDs offers a more compelling path forward. After 20 years of
experience with large multicentred IPF trials, we aver that a rigid approach, requiring that the efficacy of
newly identified disease-modifying therapies must be demonstrated by controlled data in each individual
ILD, is unrealistic, inefficient, and may disenfranchise non-IPF patients with a similar clinical course to
IPE. Similar to the basket trial design in oncology, grouping non-IPF patients with the progressive fibrotic
phenotype in pharmaceutical studies, as in ongoing trials of nintedanib and pirfenidone in patients with
progressive fibrosis (amalgamating non-IPF disorders) [87, 88], provides a more scientifically rational
approach.

Splitting and lumping are best viewed as complementary approaches. Diagnostic biomarkers, believed to
be specific to IPF or its subpopulations, should ideally be examined against disease progression in other
fibrotic ILDs. Similarly, biomarkers shown to have prognostic value in IPF, thereby defining IPF
subgroups, should also be explored in non-IPF patients with fibrosing lung disease. In this regard,
lumping and splitting may best be viewed as the yin and yang of pathogenetic thinking in fibrotic ILD.

Conclusion

In summary, we believe that the term “IPF” should be retained, but recognise that this is an evolving area.
The current understanding of IPF will certainly increase with the generation of new knowledge about
distinct disease subgroups and key pathobiological pathways that may also be present in other fibrotic
ILDs. The current arguments for a change in name are fundamentally unconvincing and there are major
concerns about the adverse consequences of a name change at this time. Agreement on terminology,

TABLE 3 Historical milestones in the understanding and management of idiopathic pulmonary fibrosis (IPF)

Year Event Reference
1935 Description of “fulminating diffuse interstitial fibrosis of the lungs” by L. Hamman and A.R. Rich [89]
1968 First classification of interstitial pneumonias, A.A. Liebow and D. E. Smith, including usual or classical [90]
interstitial pneumonia (UIP)
1978 Individualisation of idiopathic pulmonary fibrosis (IPF) (or cryptogenic fibrosing alveolitis) [91]
1981-1985 Individualisation of organising pneumonia [94]
1984 IPF, an inflammatory disease of alveolar macrophage [95]
1989-1991 Giant cell interstitial pneumonia (GIP) is related to exposure to hard metals and is not idiopathic [96, 971
1994 Description of non-specific interstitial pneumonia (NSIP) [98]
2000 International consensus on IPF, defined by a UIP pattern at HRCT and/or biopsy, in idiopathic setting [99]
2001 IPF, a disease related to epithelial cell dysfunction and myofibroblast dysfunction (8]
2002 International ATS/ERS/JRS/ALAT classification of idiopathic interstitial pneumonias (IIPs), including NSIP [1]
2002 Description of acute fibrinous organising pneumonia (AFOP) [100]
2005 Individualisation of combined pulmonary fibrosis and emphysema syndrome (CPFE) [101]
2007 Description of familial pulmonary fibrosis associated with telomerase complex mutations [102]
2011 International ATS/ERS/JRS/ALAT guidelines on diagnosis and management of IPF [3]
2011 IPF is associated with a common polymorphism in the promoter of MUC5B [7]
2013 Update of international ATS/ERS/JRS/ALAT classification of IIPs, including pleuroparenchymal fibroelastosis, [19]
AFOP, unclassifiable IIPs and a disease behaviour classification
2014 Demonstration of efficacy of pirfenidone and nintedanib in IPF [38, 103]
2015 Update of ATS/ERS/JRS/ALAT treatment guidelines on IPF [104]
2017 Expert group endorsement of multidisciplinary diagnosis of IPF in patients not meeting formal [105]

guideline diagnostic criteria
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forged after the millennium, is among the major advances in the understanding and management of IPF,
summarised in table 3 [1, 3, 7, 8, 19, 38, 89-105]. We suggest that the more important initiative is to
expand our definitions and explore the progressive fibrotic phenotype, whilst preserving IPF as a
comparator with other, progressive, forms of fibrotic ILD.
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