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Interstitial lung disease (ILD) refers to a large and heterogeneous group of parenchymal lung disorders [1],
some related to other diseases such as connective tissue diseases (CTDs), some related to environmental
exposures such as hypersensitivity pneumonitis, and others with an unknown cause and no identified
aetiologic context. Idiopathic pulmonary fibrosis (IPF) is the most common type of idiopathic ILD, the
most severe of the chronic forms of ILDs and represents, by definition, the prototype of progressive
fibrosing ILD characterised by decline in lung function and early mortality [2].

In addition to IPF, a number of fibrosing ILDs can develop a progressive phenotype characterised
histologically by self-sustaining fibrosis, a process common to a variety of conditions, and which leads to
worsening quality of life, decline in lung function and, eventually, early mortality. Because these
conditions share similarities regarding pathogenesis and clinical behaviour, they are increasingly described
under the umbrella terminology of “progressive fibrosing ILDs” (PF-ILDs) or “fibrosing ILD with a
progressive phenotype” [3, 4]. In this editorial, PF-ILDs will refer to fibrosing ILDs other than IPF which
have a progressive phenotype.

Importantly, grouping PF-ILDs creates a novel opportunity for clinical research and possibly for treatment.
Indeed, no drugs are approved at present for the treatment of fibrotic ILDs other than nintedanib and
pirfenidone for the treatment of IPF. Many patients with PF-ILDs are currently orphan of evidence-based
treatment, and often receive corticosteroids and/or off-label immunosuppressive therapy with a variable
outcome. Because of commonalities between IPF and PF-ILDs, it has been proposed that the potential
efficacy and tolerability of the antifibrotic drugs pirfenidone and nintedanib be evaluated in PF-ILDs.

In this issue of the European Respiratory Review, Collins and Raghu, a pioneer and leader in the field,
comprehensively review the current knowledge and ongoing research of antifibrotic therapy for PF-ILDs
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beyond IPF [5]. They should be commended for such an insightful, state-of-the-art review. The concept of
PF-ILDs was developed in a recent issue of the European Respiratory Review [6–13].

What are the PF-ILDs?
Aside from IPF, certain other types of chronic fibrosing ILD are also at risk of developing a progressive
phenotype (figure 1) [6], and mostly include idiopathic nonspecific interstitial pneumonia, unclassifiable
ILD, autoimmune ILDs especially rheumatoid arthritis-associated ILD, chronic hypersensitivity
pneumonitis, genetic pulmonary fibrosis, and exposure-related diseases.

It is important to stress that only a proportion of the conditions listed above may develop a progressive
phenotype. Although potentially within the spectrum of PF-ILDs, sarcoidosis (even chronic) and some of
the non-IPF idiopathic interstitial pneumonias (e.g. cryptogenic organising pneumonia, desquamative
interstitial pneumonia and respiratory bronchitis-ILD) rarely have a relentless, progressive course with
worsening fibrosis despite appropriate therapy.

Although the exact proportion is unknown, it has been estimated based on a survey and insurance claims
in the USA that 18–32% of patients diagnosed with non-IPF ILDs would develop progressive fibrosis [14].
In the same study, time from symptom onset to death was estimated to be 61–80 months [14], a poor
survival yet better than that of IPF. The incidence and prevalence of PF-ILDs are not well defined [10],
partly due to the heterogeneous nature of this group, and further research is clearly warranted in this area.

Defining progression in patients with fibrosing ILD
Now that the spectrum of PF-ILDs has been delineated (corresponding to fibrosing ILDs with a
progressive phenotype), the next decisive question is how the term “progressive” should be defined.

First, it should be stressed that the terminology of “progressive phenotype” implies that progression of
disease has occurred despite state-of-the-art management, including in many cases the use of
corticosteroids and/or immunosuppressive therapy. Indeed, most of the conditions comprised within
PF-ILDs, especially idiopathic nonspecific interstitial pneumonia, chronic fibrosing hypersensitivity
pneumonitis, CTD-associated ILDs and unclassifiable fibrotic ILD, histologically consist of a variable
proportion and combination of inflammation and fibrosis. Therefore, therapies targeting inflammation will
be effective at least to some extent in most patients and should represent the mainstay of treatment. It is
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FIGURE 1 Schematic representation of types of interstitial lung disease (ILD) that may be associated with a
progressive fibrosing phenotype. Connective tissue disease (CTD)-ILDs include rheumatoid
arthritis-associated ILD, systemic sclerosis-associated ILD, mixed CTD-associated ILD and other autoimmune
ILDs. Other ILDs include exposure-related ILDs (asbestosis and silicosis), non-idiopathic pulmonary fibrosis
(IPF) idiopathic interstitial pneumonias (desquamative interstitial pneumonia, etc.), and others. g/f PF: genetic
and/or familial pulmonary fibrosis; HP: hypersensitivity pneumonitis; iNSIP: idiopathic nonspecific interstitial
pneumonia; IPAF: interstitial pneumonia with autoimmune features; uILD: unclassifiable ILD.
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only when fibrosis progresses despite corticosteroids and/or immunosuppressive therapy, sometimes
including several lines of different drugs, that a progressive phenotype may be considered (figure 2), and
that the need for alternative therapy may be contemplated.

There is no consensus as to how disease progression should be defined in patients with ILDs, and a
number of end-points have been proposed in clinical trials of fibrosing ILDs [6]. In IPF, most studies have
defined disease progression in terms of a decline in forced vital capacity (FVC), measured as the change
from baseline or as a categorical change (typically ⩾10% predicted), or more recently as a composite of
categorical change and mortality [15]. Decline in FVC is a well-established predictor of mortality in IPF
[16]; however, in clinical practice no threshold or rate of decline has been formally accepted to assess
progression. Patient-reported outcomes, imaging features, acute worsening events, mortality, exercise
capacity and health-related quality of life measures are often used as secondary end-points.

In clinical practice, however, monitoring of fibrosing ILDs usually includes multiple components,
consisting of symptoms and exercise capacity, decline in FVC and diffusing capacity of the lungs for
carbon monoxide (DLCO) and, less frequently, worsening of fibrotic features at serial high-resolution
computed tomography (HRCT) (table 1). Deterioration in health-related quality of life is highly
meaningful for the patients but lacks objectivity in practice. Non-elective hospitalisation [16], acute
worsening of shortness of breath and initiation of ambulatory or long-term supplemental oxygen [18] are
directly relevant to the patients, predict long-term mortality in IPF [19], and may be used as landmarks to
assess progression and the effects of treatment interventions throughout the course of disease.

Overall, change in FVC represents the predominant tool to assess disease progression, and may be supported
by changes on HRCT or in symptoms, especially when change in lung function is marginal and may be
confounded by measurement variability. Monitoring of FVC can also be confounded by comorbid
emphysema [20]. In the absence of a uniformly accepted definition, it has been suggested [3, 4, 17] that
patients with an absolute fall of ⩾5% in FVC, or a fall of ⩾15% in DLCO [21], or worsening symptoms or
worsening radiological appearance accompanied by a marginal decrease in FVC or DLCO within a 24-month
period have experienced disease progression [3]. Comparable criteria were used in the INBUILD trial to
assess disease progression and eligibility based on disease course prior to enrolment in the trial (table 2) [3].

It should be kept in mind that the course of disease for an individual patient remains impossible to
predict. Previous decline in FVC is not a good predictor of future decline in FVC [24, 25]. Lower FVC,
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FIGURE 2 Diagnosis of fibrosing interstitial lung diseases (ILDs) that may present a progressive phenotype.
BAL: bronchoalveolar lavage; HRCT: high-resolution computed tomography; MDD: multidisciplinary diagnosis;
PF-ILD: progressive-fibrosing ILD; PFT: pulmonary function test. Reproduced from [6].
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lower DLCO, observed decline in FVC, honeycombing on HRCT and scoring systems used in IPF may
predict disease progression in PF-ILDs [26], however, further study is needed. In the future, the use of
biomarkers, none of them are validated in fibrotic ILDs, may make the concept of precision medicine a
reality in PF-ILDs. There is research to identify patient subgroups based on genetic or molecular profiles,
or on environmental or behavioural factors, to enable better prediction of the course of disease for
individual patients and facilitate the selection of the most appropriate therapies.

Antifibrotic therapy could be beneficial in PF-ILDs
Because PF-ILDs have been defined by progression despite conventional therapy, there is inherently a huge
unmet need for the treatment of these conditions. Antifibrotic drugs effective to slow down disease
progression in IPF may conceivably have a comparable efficacy in other PF-ILDs. It is postulated that once
the response to lung injury in fibrosing ILDs has reached the stage at which fibrosis has become
progressive and self-sustaining, targeted anti-fibrotic therapy would be required to slow disease
progression.

Support of this concept has emanated from in vitro studies and animal models for both nintedanib and
pirfenidone. Nintedanib, an intracellular inhibitor of tyrosine kinases [27, 28], has shown antifibrotic,
anti-inflammatory and vascular remodelling effects in several non-clinical models of fibrosis [29, 30].
Pirfenidone, a small molecule with antifibrotic, anti-inflammatory and anti-oxidative effects, suppresses the
production of transforming growth factor-β, the proliferation and differentiation of myofibroblasts, and the
deposition of collagen, and has favourable effects in non-clinical models of lung fibrosis [31–34]. Both
drugs have demonstrated efficacy in IPF and could be effective to slow down progressive fibrosis in
PF-ILDs irrespective of the trigger for the injury. Conceivably, these drugs might also be beneficial when
fibrosis affects organs other than the lungs, as fibrogenesis is a very general process in the body [35].

As comprehensively reviewed by COLLINS and RAGHU [5], a number of clinical trials are on-going to assess
the efficacy and tolerability of antifibrotics in a number of conditions. Some of the trials enrol patients
with one of the conditions belonging to PF-ILDs, for example rheumatoid arthritis-associated ILD
(identifier NCT02808871; www.clinicaltrials.gov), systemic sclerosis-associated ILD [36] or unclassifiable
ILD [22], whereas others were designed to enrol a large group of patients fulfilling predefined criteria for
all PF-ILDs [3, 23]. Given the rarity of most of the conditions composing PF-ILDs, “basket” trials that
enrol various conditions are a unique opportunity for research. If the trials are positive, it is anticipated
that the homogeneity of the drug effect will be assessed across different disease subgroups.

The authors of the review are hopeful that antifibrotic drugs may be beneficial in PF-ILDs [5], based on
convincing biological evidence, data from animal models, and the fact that both available antifibrotic

TABLE 1 Proposed criteria that may be used in clinical practice to assess disease progression
in fibrotic interstitial lung diseases

Lung function Rate of decline in FVC (mL·year−1)
Absolute or relative changes in FVC (mL or % predicted)
Absolute or relative changes in DLCO % predicted

Exercise capacity Absolute change in 6-min walk test distance
Change in oxygen saturation nadir during 6-min walk test
Change in maximal exercise capacity

Symptoms and patient-reported
outcomes

Change in symptoms
Change in everyday life exercise capacity
Questionnaires on shortness of breath, cough, and/or

quality of life
Acute worsening Acute exacerbation of fibrosis (idiopathic or triggered)

Non-elective hospitalisation for a respiratory cause
HRCT Change in the extent or texture of fibrotic features on HRCT

Change in quantitative fibrosis scores on HRCT#

Need for supportive care Initiation of ambulatory oxygen therapy at exercise
Initiation of supplemental oxygen therapy at rest, or change in

flow of oxygen
Serum biomarkers None validated

Not yet applicable in clinical practice

As these criteria are intended to guide individual decisions in clinical practice, they may differ from
end-points used in clinical trials [17]. Most clinicians would make management decisions based on a
combination of variables. HRCT: high-resolution computed tomography; FVC: forced vital capacity; DLCO:
diffusing capacity of the lung for carbon monoxide. #: not yet routinely available.
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drugs share a broad mode of action (including some anti-inflammatory effects in vitro). They further
speculate that some of the published IPF trials may have spuriously included patients with non-IPF
fibrotic diseases, and suggest that the fact that these IPF trials were positive despite the fact that they
included patients with non-IPF PF-ILDs, could be seen as indirect evidence that the antifibrotic drugs may
also provide a benefit in such cases. Support for the potential efficacy of antifibrotic drugs in PF-ILDs has
also stemmed from the recent publication of the SENSCIS trial [34], which showed a 44% relative
reduction in the rate of decline in FVC over time in patients with systemic sclerosis. The results of the
other trials in PF-ILDs are eagerly awaited.

An expected change in paradigm
If a benefit of antifibrotic therapy is demonstrated in PF-ILDs by ongoing trials, major changes may be
expected in how fibrotic ILDs are diagnosed and managed in the future. A precise diagnosis of a given
entity might become less crucial than it currently is, as management would be mostly guided by
establishing a diagnosis of fibrosing ILD, assessment of relative contribution of inflammation and fibrosis
to the disease process, and assessment of disease behaviour with first-line therapy. The value of a precise
diagnosis in the long-term management of any patient with ILD should, however, not be underestimated.
As one important example, immunosuppressive therapy is deleterious in IPF, and therefore an accurate
diagnosis of IPF is mandatory.

Next, if trials of antifibrotic therapy in PF-ILDs are positive, progress and standardisation will be needed
in how we assess disease progression. In other words, identification of progressive disease would become
key in the disease management. In addition to assessment using serial pulmonary function tests, easily
available biomarkers reliably measuring disease activity would be eagerly needed, especially to differentiate
progression of fibrosis from progression of inflammation (or from symptoms caused by permanent,
non-progressing defects). In the era of precision medicine, evaluation of disease progression would be one
component of a multicompartment disease assessment, with the disease category being one of them.

Obviously, if the trials of PF-ILDs with antifibrotic therapy are positive, major changes are to be expected
in how a vast proportion of patients suffering from these conditions would be treated, as antifibrotic
therapy would no longer be considered a treatment of IPF but of progressive fibrosis whatever the
aetiology. However, antifibrotic therapy would likely be restricted to those patients experiencing a
progressive fibrotic phenotype despite conventional management including, in many cases, corticosteroids
and/or immunosuppressive therapy. The combination of an immunomodulating treatment with an
antifibrotic drug is tolerable [36, 37]. It might be beneficial in some cases [38] as suggested by some

TABLE 2 Definition of disease progression in the main ongoing studies involving patients with
progressive fibrosing interstitial lung diseases

Study name and
registration number

Period considered to
assess progression Criteria [Ref.]

INBUILD,
NCT02999178

24 months prior to
screening

Relative decline in FVC ⩾10% predicted [3]
Relative decline in FVC ⩾5–<10% predicted

combined with increased extent of fibrosis on
HRCT

Relative decline in FVC ⩾5–<10% predicted
combined with worsening of respiratory

symptoms
Worsened respiratory symptoms and increased

extent of fibrosis on HRCT only

uILD, NCT03099187 6 months prior to
screening

>5% absolute decline in FVC % predicted [22]
Significant symptomatic worsening not due to

cardiac, pulmonary (except worsening of
underlying uILD), vascular or other causes (as

determined by the investigator)

RELIEF,
DRKS00009822

6 months prior to
inclusion

Slope calculation of at least three values
documenting an annualised decline in FVC %
predicted of 5% (absolute) or more despite

appropriate conventional therapy

[23]

One criterion was sufficient for eligibility in each of the respective studies. uILD: unclassifiable interstitial
lung disease; FVC: forced vital capacity; HRCT: high-resolution computed tomography.
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animal models [32] and by the study of nintedanib in patients with systemic sclerosis, about half of them
were receiving concomitant mycophenolate mofetil [36].

The results of the current trials will also shape the design of future trials of antifibrotic drugs. Novel drugs
in development will be evaluated in IPF, as well as in other PF-ILDs, alone and in combination, with
many combinations already envisioned. Eventually, broadening the scope of conditions which might
benefit from antifibrotic therapy may boost this already very active arena.

The review by COLLINS and RAGHU [5] opens up new perspectives in an almost virgin field. Let’s prepare
for a change in paradigm.
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