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Abstract
This expert group consensus statement emphasises the need for standardising the definition of progressive
fibrosing interstitial lung diseases (F-ILDs), with an accurate initial diagnosis being of paramount
importance in ensuring appropriate initial management. Equally, case-by-case decisions on monitoring and
management are essential, given the varying presentations of F-ILDs and the varying rates of progression.
The value of diagnostic tests in risk stratification at presentation and, separately, the importance of a
logical monitoring strategy, tailored to manage the risk of progression, are also stressed. The term
“progressive pulmonary fibrosis” (PPF) exactly describes the entity that clinicians often face in practice.
The importance of using antifibrotic therapy early in PPF (once initial management has failed to prevent
progression) is increasingly supported by evidence. Artificial intelligence software for high-resolution
computed tomography analysis, although an exciting tool for the future, awaits validation. Guidance is
provided on pulmonary rehabilitation, oxygen and the use of non-invasive ventilation focused specifically
on the needs of ILD patients with progressive disease. PPF should be differentiated from acute
deterioration due to drug-induced lung toxicity or other forms of acute exacerbations. Referral criteria for a
lung transplant are discussed and applied to patient needs in severe diseases where transplantation is not
realistic, either due to access limitations or transplantation contraindications. In conclusion, expert group
consensus guidance is provided on the diagnosis, treatment and monitoring of F-ILDs with specific focus
on the recognition of PPF and the management of pulmonary fibrosis progressing despite initial
management.

Introduction
The aim of this consensus statement is to provide expert guidance on the frequent management and
monitoring uncertainties in fibrosing interstitial lung diseases (F-ILDs) other than idiopathic pulmonary
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fibrosis (IPF), with a particular focus on F-ILDs that continue to progress despite initial management. It is
stressed that the statement should not be viewed as a guideline. Most of the questions explored are not
amenable to formal guideline recommendations, but address situations that require clinicians to make
decisions in routine practice in the absence of definitive evidence. Conclusions reached by an expert group
consensus, based on a review of the literature, accumulated clinical experience and clinical reasoning, are
intended to provide provisional guidance for clinicians, pending emergence of any in the next few years.
(For details regarding working expert group methodology and the search terms used, refer to
supplementary material S1 and S2.) In this statement, we suggest appropriate approaches in F-ILD from
the time of presentation onwards, along with a discussion on initial and subsequent treatment and optimal
monitoring for progression.

Many individual diseases falling under the umbrella of ILDs can also manifest as F-ILDs. In most cases,
patients present because fibrotic disease is progressive. From this perspective of progression, recent terms
used for this entity include “the progressive fibrotic phenotype” [1], “progressive fibrotic interstitial lung
disease” [2] and “progressive pulmonary fibrosis” (PPF) [3]. All these terms are appropriate regarding the
consideration of initial diagnosis at presentation, risk stratification and the identification of progression.
However, none of these terms apply to that subgroup of non-IPF patients evaluated in recent antifibrotic
trials; all omit the defining feature: progression of pulmonary fibrosis despite management considered to
be appropriate for the ILD. Approximately 18–32% of non-IPF ILDs progress despite initial treatment
within 61–80 months [4–9]. Thus, the various terms above, including “PPF”, used from a perspective of
progression, fall short of defining a clear entity regarding antifibrotic usage.

There is a need to differentiate between PPF at first presentation (with worsening symptoms and, where
available, worsening imaging features) and PPF occurring despite management. This distinction is critical
in clinical practice. A “free-for-all” prescription of antifibrotic therapy for all patients with F-ILD at
presentation fails to consider that traditional therapies meet the needs of a majority of non-IPF patients
with F-ILD [10]. The danger of such an approach is chaotic management practice with failure to consider
the relative benefits of individual therapies. This approach has been widely observed by group members,
especially in the hands of less expert clinicians. The premature use of antifibrotic monotherapy therapy
risks loss of the benefits of immunomodulation, applicable to most patients with non-IPF F-ILD at
presentation. Thus, in this consensus statement, we refer to “PPF (despite management)” where appropriate
and specifically to qualify the term “PPF” with regard to antifibrotic usage.

The problems widely perceived by clinicians include 1) the growing prevalence of ILDs and PPF despite
management; 2) the need for unambiguous terminology in categorising progression despite initial
management; 3) the need for clarity on risk stratification at presentation for future progression; 4) the need
for alternative procedures to surgical lung biopsy (e.g. transbronchial cryobiopsy) to help initial diagnosis
and risk stratification; 5) the restricted (and unrestricted) use of antifibrotics in various parts of the world;
and 6) the burgeoning number of elderly patients with PPF (despite management) or with severe
comorbidity.

Section 1: Definition and diagnosis
Question 1: What is the difference between F-ILD and a progressive F-ILD (i.e. PPF)?
ILDs are a heterogeneous group of diseases, mostly characterised by inflammation and fibrosis of the lung
parenchyma, resulting in stiffening of the lungs [11, 12]. F-ILD is characterised by fibrosis detected on
pathology, or by the presence of honeycombing and/or traction bronchiectasis on high-resolution computed
tomography (HRCT) [13]. A definition that includes all patients with any fibrosis observed at biopsy,
however minimal, is over-inclusive as F-ILD is generally identified using HRCT. However, biopsy
occasionally establishes that HRCT abnormalities not considered to represent fibrosis (reticulation or
ground-glass, without traction bronchiectasis) do represent fine intralobular fibrosis.

PPF denotes an ILD with radiological signs of fibrosis and evidence of progression over time. Patients
with F-ILD generally have progressive disease, which is why they most often present with worsening
symptoms as well as (where available) evidence of worsening imaging. The exceptions are diagnoses made
by screening protocols (as in connective tissue disease (CTD) or lung cancer screening). It is estimated that
over the subsequent 2 years, with management considered appropriate, only 13–40% of non-IPF F-ILDs
will progress [10]. The recent non-IPF antifibrotic treatment data applied specifically to patients with
F-ILD that continue to progress despite management tailored to the initial diagnosis [2]. We have therefore
used the term “PPF” when discussing risk considerations at baseline and the identification of patients
progressing during follow-up, but refer to “PPF (despite management)” when discussing the potential use
of antifibrotic therapy.
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Key conclusions
1) Established fibrosis refers to lung fibrosis evident on HRCT (honeycombing and/or traction

bronchiectasis) at baseline or on serial lung imaging. Occasionally, biopsy establishes clinically
important fibrotic disease that has not been identified by HRCT. The group feels that there is a clear
distinction between F-ILDs, wherein there are signs of fibrosis at presentation, and an ILD with signs
of fibrosis that continues to progress despite management (“progression” is defined in Section 2:
Prognostication and monitoring).

2) The term “PPF”, accurately describing progressive disease both at presentation and subsequently, has
sometimes been used as a term specifically describing disease progressing despite management.

3) Hence, to avoid confusion, F-ILD with clinical, radiological or physiological indicators of progression
despite optimal management instituted for the underlying F-ILD, leading to consideration of antifibrotic
therapy, is best designated as “PPF (despite management)”.

Question 2: What are the underlying diagnoses of patients with F-ILDs?
An accurate initial diagnosis is required to ensure that management is tailored for a particular F-ILD.
Although it is beyond the scope of this document to provide an exhaustive list of F-ILDs that may
progress, the most common underlying diagnoses include CTD-ILDs, fibrotic hypersensitivity pneumonitis
(F-HP), idiopathic non-specific interstitial pneumonia (iNSIP), unclassifiable ILD (uILD), chronic
sarcoidosis and others as listed in table 1. The global prevalence of F-ILDs is shown in figure 1 [14, 15].
The group believes that post-viral F-ILD needs to be better understood, with clearer knowledge of its
prevalence (including persistent diffuse parenchymal lung abnormalities seen after recovery from acute
coronavirus disease 2019 (COVID-19) [16]).

Key conclusion
There are many ILD subtypes besides IPF that present as F-ILDs.

Question 3: Approximately what percentage of non-IPF ILDs progress despite management and are
there any risk factors for progression or subsets that progress more often?
Based on three studies (n=473), 18–32% of patients with non-IPF ILDs develop “PPF (despite
management)” within 61–80 months from the onset of symptoms [5, 7, 9].

A key risk factor for PPF is a usual interstitial pneumonia (UIP) pattern. Each ILD subtype is associated with
different risks or odds of progression. Therefore, an accurate knowledge of the initial diagnosis of the ILD
subtype is important to enable risk stratification. When an initial ILD diagnosis cannot be made (i.e. uILD),
the risk of progression is higher than the other non-IPF ILD subtypes [17]. In the short term, once the disease
progresses despite optimal management, the risk of further progression does not appear to be influenced by
the ILD subtype [16]. However, in the long term, it has been observed with CTD-ILD, especially the
idiopathic inflammatory myositis-ILD subtype, that progression can be significantly slower [18].

TABLE 1 Underlying common diagnoses of patients with fibrosing interstitial lung diseases (ILDs)

Idiopathic
Idiopathic interstitial pneumonia
Idiopathic non-specific interstitial pneumonia
Cryptogenic organising pneumonia with supervening fibrosis
Idiopathic desquamative interstitial pneumonia
Idiopathic lymphocytic interstitial pneumonia

Non-idiopathic
Connective tissue disease-ILDs
Fibrotic hypersensitivity pneumonitis
Exposure-related ILDs (asbestosis, silicosis, etc.)
Drug-induced ILDs (amiodarone, nitrofurantoin, etc.)
Sarcoidosis
Anti-neutrophilic cytoplasmic auto-antibody-associated vasculitis
Unclassifiable ILD

Although idiopathic pulmonary fibrosis is a progressive and fibrosing ILD, it is a separate, well-defined entity
and has not been considered as part of potentially progressive pulmonary fibrosis for this statement.
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Risk factors for progression can be classified as general or disease-specific as listed in table 2 [2, 19–32].

HRCT scans are often sufficient for diagnosis and to assess disease progression. However, knowledge of
the histological phenotype adds value regarding the risk of progression when CT findings are inconclusive.
Surgical lung biopsy is associated with significant risks and can be justified only if the benefits outweigh
the risks. Diagnostic transbronchial cryobiopsy or transbronchial lung biopsy, with or without molecular
analysis, may be a safer alternative in selected cases. The group does not advocate the performance of
biopsy to evaluate the risk of progression.

Key conclusions
1) An accurate initial diagnosis is critical to understanding the likelihood of progression despite

management (e.g. scleroderma-related ILD is more likely to progress than pulmonary sarcoidosis).
2) Risk stratification is based on identifying clinical, biochemical, molecular, physiological, histological

and/or radiological features that indicate risk of progression.
3) In clinical practice, evaluating the risk of progression is important to better enable prognosis, clearer

communication of future risk as well as decisions on monitoring frequency and, sometimes, as a guide
to initial treatment.

4) The usefulness of a genetic classifier beyond histology remains open to research and debate.

Question 4: What is the importance of making an accurate initial F-ILD diagnosis?
An accurate initial diagnosis of F-ILD is of paramount importance to a) achieve accurate initial
management, b) guide frequency and thoroughness of monitoring, and c) allow communication to the
patient of the possible course of a particular ILD to prepare better for the future. In patients with IPF, there
is no need to wait for progression to initiate antifibrotic therapy [33–36]. Based on recent data, in
scleroderma with F-ILD, there may be benefits with upfront antifibrotic therapy in selected patients [37].
In other F-ILDs, the benefit of initial antifibrotic therapy is still to be evaluated. Many clinicians are
attracted to antifibrotic therapy upfront in patients with a UIP pattern in rheumatoid arthritis or F-HP.
There is an urgent need for trials to validate such an approach.

Sarcoidosis

(7.8–44.7%)

Chronic 

fibrotic HP

(1.5–47.3%)

iNSIP

(14.9–36.0%)

CTD-ILDs

(1.8–34.8%)

IPAF

uILD

(0.2–30.9%)

IPF

(13.7–38.6%)

Drug-induced

ILD

(0.3–5.0%)

Other ILDs

(0.7–18.9%)

G/F PF

Progressive pulmonary fibrosis

FIGURE 1 Schematic representation of the prevalent spectrum of interstitial lung diseases (ILDs) that may be
associated with “progressive pulmonary fibrosis (despite management)”. The lowest and highest prevalences
across different countries are shown in brackets [14]. CTD: connective tissue disease; G/F PF: genetic and/or
familial pulmonary fibrosis; HP: hypersensitivity pneumonitis; iNSIP: idiopathic non-specific interstitial
pneumonia; IPAF: interstitial pneumonia with autoimmune features; IPF: idiopathic pulmonary fibrosis; uILD:
unclassifiable ILD. Adapted with permission from [15].
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Key conclusions
1) An accurate initial ILD diagnosis should always be pursued; initiating inappropriate treatment carries an

enhanced risk of treatment failure and adverse events without therapeutic benefit.
2) After establishing a firm diagnosis, the risk factors for progression should be ascertained (refer to table 2).

Question 5: What should be the minimum initial diagnostic work-up for a patient suspected to have
F-ILD?
Any patient should undergo investigations to establish the underlying ILD subtype, rule out alternative
diagnoses and determine prognosis. Providing an accurate diagnosis is a form of risk stratification. A
baseline HRCT with end-inspiratory breath-hold, prone and expiratory images whenever indicated, absence
of contrast and full pulmonary function tests (PFTs) are recommended in all patients with symptoms and
evidence of progression on lung function [38]. Optimal HRCT scan criteria for PPF are listed in table 3.
However, if the initial work-up is insufficient, a panel of tests may be used to better secure the initial
diagnosis. Supplementary material S3 features a recommended/suggested panel of auto-antibodies, many
providing information on the likelihood of future PPF, which will be useful not only when evaluating an
autoimmune aetiology but also in risk stratification [39].

TABLE 2 Risk factors for the progression of non-idiopathic pulmonary fibrosis interstitial lung diseases (ILDs)

Risk factor First author (year) [ref.] Hazard ratio (95% CI) p-value

General risk factors
UIP FLAHERTY (2019) [2] 1.53 (−0.68–3.74) NA
BMI ALAKHRAS (2007) [19] 0.93 (0.89–0.97) 0.002
Oxygen desaturation during 6MWT# ALFIERI (2020) [20] OR¶ 8.7 (4.42–17.3) NA

Disease
Fibrotic hypersensitivity pneumonitis GIMENEZ (2018) [21]
Decline in FVC by ⩾10% GIMENEZ (2018) [21] 4.13 (1.96–8.70) 0.005
Lower baseline FVC % GIMENEZ (2018) [21] 1.03 (1.01–1.05) 0.003
Antigen identification GIMENEZ (2018) [21] 0.18 (0.04–0.77) 0.021
MUC5B+/TLD+ (gene variants) LEY (2019) [22] 3.52 (1.87–6.62) 0.00009

Rheumatoid arthritis-ILD ZAMORA-LEGOFF (2017) [9]
UIP versus NSIP ZAMORA-LEGOFF (2017) [9] 3.29 (1.28–8.41) 0.013
High levels of CCP antibody/anti-CCP2 titres+ KHAN (2021) [23] 1.05 (1.01–1.10) 0.01
Smoking, 30 pack-years KRONZER (2021) [24] OR¶ 6.06 (2.72–13.5) NA
Fibrotic score on HRCT SOLOMON (2016) [25] 1.02 (1.01–1.03) 0.0002
Extent of fibrosis on HRCT SOLOMON (2016) [25] 1.12 (1.08–1.17) <0.000006

Systemic sclerosis GOH (2017) [26]
Low baseline FVC <65% and low baseline DLCO ⩽55% SÁNCHEZ-CANO (2018) [27];

HOFFMANN-VOLD (2019) [28]
OR¶ 1.02 (1.01–1.03) <0.001

Decline in DLCO >15% LE GOUELLEC (2017) [29] 2.03 (1.25–3.29) <0.005
Decline in KCO >10% GOH (2017) [26] 2.35 (1.40–3.95) <0.001
Fibrotic score on HRCT IBRAHIM (2020) [30] 2.52 (1.16–5.49) 0.02
Extent of fibrosis on HRCT (HRCT extent 10–30% and FVC <70%) GOH (2008) [31] 3.46 (2.19–5.46) <0.0005

UIP: usual interstitial pneumonia; BMI: body mass index; 6MWT: 6-min walk test; NA: not available; FVC: forced vital capacity; NSIP: non-specific
interstitial pneumonia; CCP: cyclic citrullinated peptide; HRCT: high-resolution computed tomography; DLCO: diffusing capacity of the lung for
carbon monoxide; KCO: transfer coefficient of the lung for carbon monoxide. #: 6MWT correlates to some extent with DLCO levels, but should not be
strictly viewed as a surrogate marker [32]; ¶: hazard ratio for the risk factor was not available in the literature; hence, odds ratio was considered;
+: usefulness of assessing anti-citrullinated peptide antibody levels merits future research as this study was done only in women.

TABLE 3 Optimal method for acquiring high-resolution computed tomography images for diagnosis and
monitoring of fibrosing interstitial lung diseases

Thin section (e.g. 1–2 mm)
Moderate-to-high-frequency or high-spatial-frequency algorithm
End inspiration
Without contrast
Supine±prone
Additional prone and expiratory values for monitoring (optional)
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Knowledge of the histological phenotype, whether by surgical lung biopsy or transbronchial cryobiopsy, in
uILD may give clarity regarding the risk of progression even if it does not influence immediate therapeutic
decisions [40].

Baseline lung function and HRCT results are required, close to the date of starting initial therapy in
F-ILDs, to identify subsequent progression despite appropriate management.

Bronchoalveolar lavage cellular analysis could be considered at the outset. A lymphocytosis of <20% in
F-HP has been associated with poorer prognosis and worse survival [41]. A precipitin screen is neither
essential nor sufficient to make a diagnosis of F-HP. If an unusual antigen is identified at the outset,
elimination can be subsequently considered. It is suggested that patients with F-HP in whom an offending
antigen has been identified could have a better prognosis than when not identified [42].

Additionally, evaluation for other causes of dyspnoea, including coronary artery disease and pulmonary
hypertension, may be appropriate at baseline as associated symptoms may be wrongly ascribed to the
progression of ILDs.

Key conclusions
1) Baseline lung function and HRCT results should be available, prior to initiating therapy, to identify

subsequent progression accurately.
2) Baseline echocardiography and serum N-terminal pro-brain natriuretic peptide (NT-proBNP) is justified.

Question 6: How should combined patient–doctor decisions on biopsies be made?
Decisions on biopsy procedures are, first and foremost, decisions made via joint doctor–patient discussion.
Some patients prefer to have biopsy decisions made by the clinician and this view should always be
respected. However, the group believes that patient participation should be actively encouraged, as this is
likely to result in better biopsy decisions that take account of patient values regarding the balance of risk
and benefit. It is suggested that provision of the following information is likely to empower patients in
such discussions [43, 44].
a) The overall risk of the proposed procedure and the existing factors for that patient, which decrease or

increase risk, must be explained. Patients should be fully informed of the low risk of mortality due to the
procedure and other complications specific to the procedure (transbronchial cryobiopsy: pneumothorax
and bleeding; surgical lung biopsy: prolonged air leakage and post-procedural chest pain).

b) It should be clearly indicated whether the biopsy decision is finely balanced medically based on risk/
benefit considerations. The underlying premise is that if the decision is otherwise “a close call”, but the
patient has a clear preference after an informed discussion, then the decision should no longer be
considered as marginal.

c) When a biopsy is proposed, it should be clearly indicated whether the management is likely to change
based on biopsy findings. If it is likely that the same management will be instituted with and without
biopsy information, patients may choose to accept a diagnosis made with lower confidence and decline
a biopsy procedure.

d) When there is diagnostic uncertainty and a biopsy is not recommended due to risk factors, this should
be explained. In this way, it is understood that diagnostic certainty cannot be achieved without
unacceptable risk.

e) The final combined decision should be supported by the clinician whenever possible when the patient
views the result as a change in the initial recommendation. The group believes that this is almost
invariably appropriate when biopsy decisions are finely balanced.

f ) Occasionally, it is helpful to have an initial discussion and then to resume the discussion when the
patient has had time to consider the pros and cons of biopsy.

Key conclusions
1) In the absence of a typical UIP pattern on HRCT, interventional diagnostic procedures should be

considered on a case-by-case basis given that identification of UIP on histology is a major prognostic
determinant even when a confident final diagnosis of ILD cannot be made.

2) The patient should be at the centre of decisions made on the interventional diagnostic procedures.

Section 2: Prognostication and monitoring
Question 7: How does one define progression?
Early recognition of “PPF (despite management)” is important, as there is insufficient evidence validating
the use of antifibrotic therapy in F-ILDs at presentation [45]. No “one-size-fits-all” definition of
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progression exists. In the real world, various combinations of increasing respiratory symptoms, reductions
in lung function (forced vital capacity (FVC) and diffusing capacity of the lung for carbon monoxide
(DLCO)) and/or signs of increasing fibrosis on HRCT scan are used to identify progression. However,
progression is progression, whether in 6 months or more insidiously. Rapid progression can reduce the
threshold for introduction of antifibrotic therapy. Therefore, acute exacerbations need to be differentiated
from progression of fibrosis. Although a 10% reduction in FVC was used as a stand-alone inclusion
criterion in the INBUILD trial [2], smaller FVC reductions (5–10%) associated with symptomatic or
radiological deterioration were the alternative inclusion criteria [46, 47].

In many cases, comparison of serial HRCT images may be enough to reliably determine the extent of
progression of fibrosis. When comparing images side by side, it is critical to evaluate identical anatomical
slices. Research is ongoing to understand whether these limitations can be overcome by automated
methods of identifying disease progression [48].

Key conclusions
1) The frequency of PFTs in follow-up monitoring must be decided on a case-by-case basis. There is no

“one-size-fits-all” approach with respect to the progression of F-ILDs because it varies from disease to
disease.

2) Serial HRCT should be used to identify progressive fibrosis when serial symptomatic and pulmonary
function data are inconclusive.

3) Patients with F-ILD should be monitored by HRCT only when clinically indicated. The interval for
follow-up HRCT monitoring should be tailored to individual patient characteristics and the need for
supplementary information on progression.

Question 8: Are there any radiological and/or histopathological patterns in PPF that are associated
with a poor subsequent prognosis?
The process of follow-up HRCT is gaining more importance given the growing insights into PPF [49].
Changes in the HRCT patterns may be prognostically significant and indicate disease progression. For
example, the progression of reticular opacities and/or traction bronchiectasis along with the development of
honeycombing may all represent manifestations of PPF [50, 51].

The HRCT patterns can also progress over time in IPF. In one study, 47% of 68 patients with IPF and a
probable UIP pattern on initial HRCT progressed to a definite UIP pattern [52].

Key conclusion
HRCT or symptoms alone should not be used as the “sole” markers for progression; instead, they should
be used in conjunction with other parameters, especially lung function.

Question 9: Do clinically/radiologically derived scoring systems refine prognostic evaluation in F-ILDs?
In non-IPF F-ILDs, HRCT features at initial diagnosis, including the presence of UIP and/or the severity
of traction bronchiectasis, have consistently predicted a higher likelihood of progression [1, 2, 9, 53–55].
HRCT has also been combined with PFTs in the staging system for systemic sclerosis-associated ILD
(SSc-ILD) [31].

The clinical course of non-IPF progressive F-ILDs is variable and difficult to estimate. This has been
addressed in studies, analysing different clinical, functional, radiological and biological variables, as well
as examining the prognostic predictors and staging systems [56–58]. Various scoring systems such as the
Composite Physiologic Index and Gender–Age–Physiology (GAP) provide statements of cohort risk but
are not reliable in individual patients [59, 60].

Changes in the HRCT patterns and extent of fibrosis over serial scans can help prognostication in IPF [54].
HWANG et al. [61] found that increasing honeycombing in patients with F-ILD on serial HRCT (in addition
to the existence of honeycombing at baseline HRCT) over 1 year predicted mortality, although the same
was not denoted by lung function measurements.

Various scoring systems such as the modified Medical Research Council Dyspnoea scale, modified
Rodnan skin score (for SSc-ILD), quantitative HRCT lung fibrosis score, ILD-GAP model, King’s Brief
Interstitial Lung Disease Questionnaire and St George’s Respiratory Questionnaire have been used in
progressive F-ILDs to help prognostication [62–65]. However, most studies are limited by their
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retrospective nature and small sample size. Until better validated systems are available, the group does not
recommend using these routinely for prognosis.

Key conclusion
The group believes that validating a formal radiologically derived scoring system based on HRCT to
predict F-ILD progression, both at baseline and in patients with PPF, is an important future research goal.

Question 10: Do blood biomarkers predict the risk of progression, acute exacerbations and mortality
in patients with PPF?
Although many serum biomarkers have been suggested for monitoring the progression of PPF, validation
in prospective studies has not been achieved [66].

At present, blood biomarker estimations are not suggested by this group, either for baseline diagnosis and
prognostication or for monitoring.

Question 11: What are the most appropriate investigations and time frequencies for monitoring PPF?
Pulmonary function and HRCT have largely been used in clinical trials for monitoring progression in
F-ILDs [2, 37, 67–69]. Sequential assessments and other appropriate investigations, when necessary, are
recommended for a) detecting progression of disease and b) assessing complications and comorbidities.

Monitoring for progression of disease
Pulmonary function tests
PFTs (at least FVC and DLCO) are suggested in the first year at a frequency of at least every 3–4 months
[69, 70]. The course of lung function decline in patients with IPF is progressive, but variable [38]. While
those with F-HP and idiopathic interstitial pneumonias experienced similar rates of FVC decline when
compared with placebo-treated patients in the subgroup analyses [71] in the INBUILD trial, the same is
often variable in patients with CTD-ILD and sarcoidosis [18].

A decline in the FVC >10% predicted is a predictor of mortality [21, 25, 26, 72]. Smaller declines in FVC
(5–10% predicted) have also been associated with a worse prognosis in IPF [47, 63, 73] and, in
combination with symptomatic or imaging decline, they were a key inclusion criterion in the INBUILD
trial [2]. Crucially, in the INBUILD trial, FVC progression in the placebo arm was virtually identical to
FVC progression in untreated IPF in the INPULSIS cohorts. FVC appears to be a key predictor of future
progression, provided it is integrated with symptomatic and imaging change [65]. The group suggests that
marginal FVC trends might also be integrated with DLCO trends to increase confidence that FVC decline
represents true progression [65, 74].

High-resolution computed tomography
Repeat HRCT scans should be directed by clinical context and lung function decline, and their frequency
can vary from patient to patient. In the majority of patients, repeat imaging can be done annually (and even
less frequently if the patient is clinically stable or improving), although certain situations may require more
frequent HRCTs [69, 75].

Other investigations
A follow-up echocardiography, serum NT-proBNP, 6-min walk test (6MWT) and other serial
investigations would be on a case-to-case basis, where progression of symptoms cannot be explained solely
by pulmonary disease progression and may reflect worsening of cardiac disease, or the development or
worsening of pulmonary hypertension.

Key conclusions
1) PFTs are recommended in the first year at least every 3–4 months, unless clinically indicated otherwise.
2) Serial HRCT is often required less frequently than regular symptom assessment and lung function

monitoring.
3) If progression of symptoms cannot be explained solely on the pulmonary work-up, follow-up

echocardiography and other investigations may be required on a case-to-case basis.

Question 12: What would be an appropriate way of defining acute exacerbations of F-ILDs?
Acute exacerbations of ILD are classically defined based on symptomatic and imaging changes, with new
radiological abnormalities mostly seen in the form of ground-glass opacities that generally represent
inflammation or lung injury [76]. The group considered a less explored concept of acute worsening (or
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exacerbation) of “fibrosis” per se that may be relevant in the context of non-IPF ILDs; however, data on
the risk factors for acute exacerbation of PPF are currently inadequate. Once stable after an acute
exacerbation of PPF (and drug-induced lung toxicity is also ruled out), fresh imaging and lung function
tests are desirable to plan treatment ahead appropriately.

Section 3: Pharmacotherapies for the treatment of PPF
Question 13: What is “management” in PPF?
In this context, there is often a reference to progression despite “standard management” or “standard of
care management”, but the use of these terms creates confusion. Plainly, there is no standardised regimen
for diseases as disparate as SSc-ILD and asbestosis.

The management of F-HP is a helpful example. In choosing an initial treatment, clinicians should consider
antigen status (and the ability to achieve antigen eviction), disease severity at presentation, existence of
concurrent inflammation on CT, the distinction between rapid progression and long-term indolence before
presentation, the distinction between a UIP pattern at presentation and other patterns of lung fibrosis,
findings at bronchoalveolar lavage, age and comorbidity status, presence of side effects early in traditional
management, and patient preferences.

In CTD-ILD, these variables (apart from antigen eviction) apply equally and, in addition, the need for
systemic treatment must also be included, with discussions between pulmonologists and rheumatologists
that include agreement on whether treatment imperatives are primarily systemic, pulmonary or both.

Thus, the initial management cannot be standardised but consists of individualising regimens, case by case
and disease by disease.

Key conclusions
1) There is no standardised management regimen that can be applied to all PPF.
2) Initial management, even in individual ILD diagnoses, can vary widely depending on various factors.

Question 14: Is there any incremental benefit of immunosuppressive therapy when added to a
background therapy of corticosteroids?
An incremental benefit of immunosuppressive therapy when added to a background therapy of
corticosteroids was evaluated in certain types of non-IPF ILDs, including CTD-ILD and F-HP. These
studies lack proper methodology (uncontrolled and non-randomised) and, thus, cannot result in firm
conclusions. Current practice and accumulative experience over the years, however, reasonably justify this
strategy.

Depending on the subtype of PPF, immunosuppression added to the background treatment of steroids may
be of varying benefit. For example, this approach may have worthwhile benefits in patients with myositis
or F-HP, with possibly less benefits in patients with cryptogenic organising pneumonia.

Key conclusions
1) The long-term side effects with systemic corticosteroid therapy are a cause for concern in the treatment

of PPF; alternative long-term immunosuppressive agents may be associated with less side effects [77].
2) A case-by-case and disease-by-disease approach and review are required to assess the added

effectiveness of immunosuppressants to the baseline steroid treatment.

Question 15: Is there any benefit of antifibrotic therapy when added to the background corticosteroid
and/or immunosuppressive therapy?
Despite limited evidence, recent studies with nintedanib and pirfenidone show that both drugs reduce PPF
progression when added to ongoing immunosuppressive therapy. Additionally, safety and tolerability of
antifibrotics were acceptable and in line with data in IPF [2, 37, 71, 78, 79]. In the INBUILD trial, FVC
decline was reduced by 57% with nintedanib compared with placebo [2]. However, background
immunosuppression was not allowed in this trial, except for biologics in rheumatoid arthritis. Analysis of
patients with uILD and SSc-ILD where pirfenidone was used in combination with mycophenolate mofetil
showed that not only could patients benefit with pirfenidone but it also had an acceptable safety profile
[68, 80].

In the SENSCIS trial, treatment with nintedanib over 52 weeks resulted in reduced decline in the annual
adjusted mean FVC compared with placebo [37]. About half of the patients (48.3%) were also receiving
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mycophenolate. Interestingly, in a prespecified subgroup analysis, the annual rate of decline in FVC in the
group that received both mycophenolate and nintedanib was lower (26.3 mL per year) than in those who
received only nintedanib (55.4 mL per year) [81].

There remains a clinical dilemma regarding whether to intensify the immunosuppressive therapy, introduce
an antifibrotic agent or use a combination of these two approaches. Many patients with SSc or other CTDs
require immunosuppression for non-pulmonary reasons. More well-designed trials and expert guidance are
clearly needed to study the incremental benefits of antifibrotic therapy when added to background
immunosuppression [82]. With a UIP pattern on HRCT/pathology, the likelihood of progression is higher
and, thus, there is also higher likelihood of these patients benefitting with antifibrotic treatment.

Key conclusions
1) Initial treatment should be based on the precise primary diagnosis.
2) Apart from IPF, SSc-ILD and, possibly, rheumatoid arthritis-associated ILD (UIP), antifibrotic

medication should not be considered as a first-line therapy.
3) In PPF, there is growing evidence that antifibrotic therapy reduces lung function decline, regardless of

background immunosuppressive therapy.
4) Careful monitoring for adverse events in the patient subgroup treated with combination therapy is

advised.

Question 16: Can antifibrotics and immunosuppressants be combined upfront, or combined only
sequentially in the context of ongoing disease progression?
Given the lack of evidence to support the use of combination therapy with antifibrotics and
immunosuppressants at the initial diagnosis, sequential addition of the antifibrotic [2, 37, 80] is advisable,
with an observation period of at least 3–6 months to determine progression despite adequate treatment for
the initial diagnosis. Addition or intensification of immunosuppressants may be indicated prior to addition
of antifibrotics in some patients with CTD-ILD. In some patients, immunosuppressants may be
discontinued when initiating antifibrotic therapy, especially when no benefit has been observed in the
course of disease and/or when tolerability is poor.

Key conclusions
1) The group does not advise general upfront combination therapy.
2) Antifibrotics may be administered sequentially in the context of PPF.

Question 17: Are there any issues regarding the tolerance and side effect profile when antifibrotics
and immunosuppressants are prescribed together? Is there any blood biochemistry monitoring
involved in this process?
In the INBUILD, SENSCIS and LOTUSS trials [2, 37, 80], there was no difference in the adverse events
reported in the antifibrotics and immunosuppressants combination therapy group compared with the
placebo group (p=0.58) [37, 68, 80]. The combination of antifibrotics and immunosuppressants is therefore
considered reasonably safe and well tolerated [83].

There is currently no evidence suggesting a higher risk of hepatotoxicity when immunosuppressants and
antifibrotics are combined [2, 77]. The basic mechanisms of liver toxicity for these two groups of drugs
differ. Nevertheless, more frequent liver function tests and drug monitoring may be required during
combination therapy.

Key conclusion
In patients receiving antifibrotic and immunosuppressant therapy, liver function and haemogram
monitoring are advised monthly for the first 3 months, and then every 3 months or more frequently, on a
patient-by-patient basis.

Question 18: What are the parameters to consider when choosing between nintedanib and
pirfenidone?
Due to lack of head-to-head trials comparing the efficacy of nintedanib with pirfenidone, neither drug can
be considered as more efficacious than the other [84].

Although there are more robust data on the efficacy of nintedanib in PPF, this group believes that based on
the underlying design and the results of the studies conducted so far [2, 78, 79], as well as nintedanib’s
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mechanism of action, the benefits of slowing progression should be applicable equally well to both
pirfenidone and nintedanib (table 4) [85–94].

Question 19: For how long should the treatment with corticosteroids and immunosuppressive therapy
be continued? What factors would determine the weaning process of these drugs?
There is no evidence regarding treatment duration of combined steroids and immunosuppressive therapy in
PPF. There are no trials that have studied the combination of antifibrotics with corticosteroids and/or
immunosuppressants to estimate the duration of the use of immunosuppressants. In most patients with an
initial diagnosis of non-IPF F-ILD, the corticosteroid treatment has already been commenced or is in the
process of being tapered. In specific PPF such as CTD-ILD and F-HP, the group is generally in favour of
immunosuppressants (non-corticosteroid) being continued (table 5).

Low-dose corticosteroids may need to be given indefinitely in the following situations:
a) Non-pulmonary symptoms that flare on cessation, including joint pains.
b) Steroid dependency of the lung disease, including sarcoidosis with clear functional decline on

withdrawal.

Key conclusions
1) Every attempt should be made to minimise or withdraw regular corticosteroid therapy by using an

alternative immunosuppressive agent.
2) The dose and duration of using immunosuppressive agents in PPF will vary from patient to patient.

TABLE 4 Comparison of antifibrotic agents

Pirfenidone Nintedanib

Number of tablets [85] 3–12# 2
Side effects [86–88] Nausea, anorexia, weight loss,

photosensitivity, rash, elevated
liver enzymes

Diarrhoea, weight
loss, elevated
liver enzymes

Outdoor occupation/hobby [86] +
Anticoagulation therapy [89] +
Ischaemic heart disease [87, 89] +
Cost [90]¶

Newly planned/major surgery [91] +
Impact on quality of life [85] + +
Prevention of acute exacerbation and/or
respiratory-related hospitalisations [92–94]

+ +

A “+” possibly denotes the preferred drug of choice. #: pill burden will vary, depending on the strengths
available in different countries; ¶: it is important to understand that the cost of these drugs varies across
countries, insurance providers and healthcare providers (public versus private).

TABLE 5 Likelihood of a benefit after prolonged therapy with immunosuppressants in progressive pulmonary
fibrosis

Increased likelihood of a benefit after prolonged therapy
with immunosuppressants

Decreased likelihood of a benefit after prolonged
therapy with immunosuppressants

OP pattern UIP pattern
NSIP patterns Older age
Myositis-ILD Recurrent infections
Younger age Absence of clinical or physiological improvement,

with increased risk of side effects
Non-pulmonary symptoms that flare up on stoppage
Previous objective response to corticosteroids and/or
immunosuppressive therapy in the disease course

OP: organising pneumonia; NSIP: non-specific interstitial pneumonia; ILD: interstitial lung disease; UIP: usual
interstitial pneumonia.
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Section 4: Pulmonary rehabilitation, oxygen and supportive care
Question 20: When should patients with PPF be referred to pulmonary rehabilitation?
This group believes that rehabilitation should be introduced, and subsequently modulated, depending on
the course of the disease. The process of referral for rehabilitation in PPF is different when compared with
COPD. When referring a patient for pulmonary rehabilitation, it is critical to examine: a) severity of the
underlying disease, b) progression of the disease, c) patient’s perspective and needs, d) comorbidities, and
e) availability of rehabilitation services locally [95]. An initial pulmonary rehabilitation period of 8–
12 weeks is likely to be sufficient, with maintenance rehabilitation being decided case by case.
Additionally, pulmonary rehabilitation programmes often function as patient support groups.

Yoga is widely practised in many regions in the world within or outside of rehabilitation programmes and
can be valuable in this setting, although yogic practices such as kapalabhati [96] can raise intrathoracic
pressure, increasing the risk of lung barotrauma, and are preferably avoided.

Key conclusions
1) Pulmonary rehabilitation should begin as soon as possible in patients having PPF along with exercise

intolerance.
2) Pulmonary rehabilitation largely aims to improve the quality of life and enable activities of daily living.

Question 21: When should long-term oxygen therapy or home non-invasive ventilation be initiated in
patients with PPF?
Long-term oxygen therapy
Long-term oxygen therapy (LTOT) is appropriate in patients with ILD and significant resting hypoxaemia
[70, 97–102]. Despite the lack of robust trials on LTOT in ILD, physicians reported symptomatic relief as
the main indication for prescribing domiciliary oxygen therapy in ILD [103]. Ambulatory oxygen has been
shown to be associated with an improved health-related quality of life in patients with ILD and exertional
hypoxaemia [104].

In a randomised controlled trial, comparing palliative oxygen with room air for symptomatic treatment in
patients with chronic breathlessness, the benefits of oxygen therapy increased as the hypoxia progressed
[105]. Recent American Thoracic Society guidelines have given a conditional recommendation for
ambulatory oxygen in patients with ILD having severe exertional hypoxaemia [106]. Further research is
required to develop future guidelines for supplemental oxygen use in PPF.

Home non-invasive ventilation
In patients with acute exacerbations of ILD, non-invasive ventilation (NIV) can provide vital support to the
patient [107]. NIV plays a role in lowering breathlessness in patients with acute exacerbations of ILD,
especially when there are clear advance directives against invasive ventilation [108, 109] and often against
hospitalisation itself. Home NIV should be used only after obtaining consent and detailed discussions with
the patient and his/her caregivers. However, in an actively dying patient, administering NIV may well
prolong the process of dying, often adding little to the person’s comfort.

Key conclusions
1) Patients with PPF could largely follow the LTOT protocols provided for patients with COPD and

resting hypoxaemia [103].
2) Patients with exercise desaturation should receive ambulatory oxygen with the aim to increase mobility,

exercise tolerance and improve the quality of life [103].
3) Patients with borderline hypoxaemia not meeting the requirements for LTOT may still benefit from

LTOT due to reduction in breathlessness [110], but LTOT should be considered only after other causes
of hypoxia have been excluded.

4) Home NIV for symptom management in ILD (including acute exacerbations of ILD) should be taken
up after detailed discussion in advance with the patient and the caregivers, and should be continued
only if improvement is seen in the quality of life.

Question 22: When would patients with PPF need referral to a lung transplant programme?
This group argues for early referral for lung transplant in PPF, as recommended in IPF. Transplant centres
prefer to evaluate patients before the disease is at the end stage [111].
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The timing of listing for transplantation must be carefully evaluated, considering the expected disease
course and the risks associated with the transplantation. Earlier referral provides opportunities to address
body mass index issues, treat/prevent osteoporosis, avoid deconditioning, and enable forming of
relationships between transplant team personnel and patients, all aiding in improving outcomes.

Key conclusion
Refer early for lung transplant, if no overt contraindications exist.

Question 23: In the absence of a lung transplant programme being available or accessible to a
patient, or in case of a contraindication to lung transplantation, what would be the best-care
approach for further management of the patient?
Physicians must divide this approach into three domains: a) possible lifespan, b) quality of life and symptom
management, and c) functional status. In PPF, the optimal way to deal with difficult-to-treat symptoms such
as cough or breathlessness may necessitate a considerable shift in the attitude of the healthcare provider(s)
towards symptom control. The treating physician may ask the patients certain questions such as:

• What have you given up in life to avoid breathlessness?
• Where would you like your care to be for the foreseeable future?
• Where would you like your care to be when you are much sicker and weaker?

Refer to supplementary material S4 for more such relevant questions.

Non-pharmacological interventions such as positioning of the patient, relaxation techniques, massages and
acupressure can be tried to alleviate persistent breathlessness. Low-dose opioids have proven to be safe and
effective in reducing the sensation of dyspnoea in patients with chronic breathlessness syndrome [112]. A
battery-operated handheld fan can significantly improve the sensation of breathlessness and physical
activity [113].

Key conclusions
1) Patients with PPF should be asked about their specific healthcare needs and holistic care should be

delivered via a palliative care team wherever available.
2) The goals of care should be decided in consultation with the patient, the patient’s family, the treating

physician and the palliative care team, as and when appropriate during the illness, and at an appropriate
time [114]. This will significantly improve clarity regarding the treatment options available during
end-of-life care.

3) In the context of this question, PPF is no different from IPF.

Question 24: When should advance directives be discussed in PPF with chronic respiratory failure?
Advance directive discussions are best guided by taking into consideration the patient’s sensitivity
regarding their condition and specific case requirements. Although not mandatory, these should be
considered case by case; encouraged either at the outset or an appropriate time as rapport develops.
Initiation of a conversation after a clinical decline following an acute exacerbation is one such situation.
Honest, accurate and structured information regarding the prognosis and outcomes of aggressive medical
therapy should be communicated to both the patient and caregivers. A link to an Indian Association of
Palliative Care sample advance directive (supplementary material S5) is provided for clinicians interested
in discussing advance directives with their patients: https://www.palliativecare.in/living-will/.

Key conclusions
1) Conversations on advance directives in case of PPF are, at the outset, not mandatory but should be

encouraged at an appropriate time as and when a rapport develops between the patient and the
healthcare provider(s).

2) When the goals of care are being discussed, all possible modalities of management should be
highlighted with their risks and benefits to arrive at an informed shared decision.

3) In institutions or geographies where palliative care services are not available or easily accessible,
respiratory physicians may be required to provide it themselves.
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