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RESEARCH

Identification of progressive pulmonary 
fibrosis: consensus findings from a modified 
Delphi study
Athol U. Wells1,2*, Simon L. F. Walsh2, Ayodeji Adegunsoye3, Vincent Cottin4, Sonye K. Danoff5, 
Anand Devaraj1,2, Kevin R. Flaherty6, Peter M. George1,2, Kerri A. Johannson7, Martin Kolb8, Yasuhiro Kondoh9, 
Andrew G. Nicholson1, Sara Tomassetti10, Elizabeth R. Volkmann11 and Kevin K. Brown12 

Abstract 

Background We sought consensus among practising respiratory physicians on the prediction, identification 
and monitoring of progression in patients with fibrosing interstitial lung disease (ILD) using a modified Delphi process.

Methods Following a literature review, statements on the prediction, identification and monitoring of progression 
of ILD were developed by a panel of physicians with specialist expertise. Practising respiratory physicians were sent 
a survey asking them to indicate their level of agreement with these statements on a binary scale or 7-point Likert 
scale (− 3 to 3), or to select answers from a list. Consensus was considered to be achieved if ≥ 70% of respondents 
selected the same answer, or, for responses on a Likert scale, the median score was ≤ –2 (disagree/not important) 
or ≥ 2 (agree/important) with an interquartile range ≤ 1. There were three rounds of the survey.

Results Surveys 1, 2 and 3 were completed by 207, 131 and 94 physicians, respectively, between March 2022 
and July 2023. Decline in forced vital capacity (FVC), decline in diffusing capacity of the lungs for carbon monoxide, 
and increased fibrosis on high-resolution computed tomography (HRCT) were ranked as the most important end-
points for determining progression. Consensus was reached that progression on HRCT or a decline in FVC ≥ 10% 
from baseline is sufficient to determine progression, and that small declines in multiple endpoints indicates progres-
sion. Consensus was reached that a histological pattern of usual interstitial pneumonia (UIP) is a risk factor for pro-
gression of ILD, but that a biopsy to look for a UIP pattern should not be performed solely for prognostic reasons. 
Consensus was not reached on the time period over which progression should be defined. There was consensus 
that appropriate management of ILD depends on the type of ILD, and that ‘despite adequate management’ or ‘despite 
usual management’ should be included in the definition of progression.

Conclusions This modified Delphi process provided consensus statements on the identification of ILD progression 
that were supported by a broad group of clinicians and may help to inform clinical practice until robust evidence-
based guidelines are available.

Keywords Disease progression, Fibrosis, pulmonary, Interstitial lung disease, Monitoring, physiologic, Pulmonary 
function tests
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Background
The term progressive pulmonary fibrosis (PPF) is often 
used to describe lung fibrosis with clinical evidence of 
progression in a patient with a fibrosing interstitial lung 
disease (ILD) other than idiopathic pulmonary fibrosis 
(IPF) [1]. In clinical trials, PPF has been defined in a vari-
ety of ways, generally based on a combination of decline 
in forced vital capacity (FVC) and/or diffusing capacity 
of the lung for carbon monoxide (DLco), worsening of 
respiratory symptoms, and/or worsening of abnormali-
ties on high-resolution computed tomography (HRCT), 
occurring within a period of six months to two years 
[2–5]. A clinical practice guideline published by an inter-
national group of respiratory societies in 2022 proposed 
that PPF be defined based on at least two of the following 
occurring within the past year: worsening of respiratory 
symptoms, absolute decline in FVC % predicted ≥ 5% or 
decline in DLco % predicted ≥ 10%, and radiological pro-
gression [1]. However, the guideline committee acknowl-
edged that this recommendation should be revisited as 
new evidence becomes available, and there remains no 
consensus on how PPF should be defined.

While a number of risk factors for the progression of 
pulmonary fibrosis have been identified [6–8], the course 
of disease for an individual patient remains unpredict-
able. Experts in the field have made proposals for how 
patients with ILD should be monitored using pulmo-
nary function tests (PFTs), assessment of symptoms, and 
repeat CTs [9–14] but there are few data to inform these 
proposals. To provide guidance pending the collection 
of robust evidence, we sought consensus among a large 
group of practising respiratory physicians on the pre-
diction, identification and monitoring of progression in 
patients with fibrosing ILD.

Methods
A PubMed search was performed for papers published 
between 1 January 2016 and 20 May 2021 using the fol-
lowing search terms: (Progres*) AND (fibros*) AND 
(ILD). A total of 149 papers were identified and reviewed. 
Following the literature review, a set of statements was 
developed by a panel of physicians with specialist exper-
tise in the diagnosis and management of ILD (AUW, 
SLFW, VC, SKD, AD, KRF, KAJ, MK, YK, AGN, ST, ERV, 
KKB). The topics covered by the statements were pre-
diction of the progression of ILD, monitoring of ILD, 
management of ILD, and identification of PPF in clinical 
practice.

A group of 405 practising respiratory physicians were 
identified via an internet search, from the European Res-
piratory Society (ERS) Diffuse Parenchymal Lung Dis-
ease Assembly, and from the American Thoracic Society 
(ATS) Clinical Problems Assembly. These physicians 

were sent a survey asking them to indicate their level 
of agreement with statements on a binary scale or on a 
7-point Likert scale (from −  3 [strongly disagree/not at 
all important] to 3 [strongly agree/very important]), 
or to select answers from a list. Consensus was con-
sidered to be achieved if ≥ 70% of respondents agreed 
with a statement on a binary scale or selected the same 
answer from the list provided, or, for responses on a Lik-
ert scale, when the median score was ≤ –2 (disagree/not 
important) or ≥ 2 (agree/important) with an interquartile 
range (IQR) ≤ 1. There were three rounds of the survey. 
Statements that reached consensus in the first or second 
rounds were not repeated. Statements that were regarded 
as close to consensus were adapted (reworded for clarity) 
and surveyed in the next round. Statements that did not 
reach consensus and could not be adapted were excluded.

Results
Surveys were completed between March 2022 and July 
2023. The international guideline on the definition of 
PPF [1] was published between distribution of the first 
and second rounds of the survey. The first survey was 
sent to 405 physicians in 32 countries and completed by 
207, of whom 131 completed the second round and 94 
completed the third round. The clinical experience of 
the respondents is summarised in Table S1 in Additional 
file 1. For survey 1, 98% of respondents were pulmonolo-
gists and 86% were working at an academic centre/teach-
ing hospital.

Statements for which consensus was reached are shown 
in Figs. 1, 2, 3, 4, 5 and Figs. S1 and S2 in Additional file 1.

Prediction of progression of ILD
There was consensus that, other than IPF, the ILDs with 
the highest risk of progression are fibrotic hypersensitiv-
ity pneumonitis (HP), genetic ILD/familial pulmonary 
fibrosis, rheumatoid arthritis-associated ILD (RA-ILD), 
systemic sclerosis-associated ILD (SSc-ILD), unclassifi-
able ILD/idiopathic interstitial pneumonias (IIPs) and 
idiopathic fibrosing non-specific interstitial pneumonia 
(NSIP) (Fig. 1).

Consensus was reached that it is important to define 
risk factors for progression of ILD and that these include 
the extent of disease on computed tomography (CT), 
a usual interstitial pneumonia (UIP) pattern on CT and 
poor pulmonary function (Fig. 1; Table S2 in Additional 
file 1). Consensus on risk factors for progression of indi-
vidual ILDs are shown in Supplementary Fig.  1. Con-
sensus was reached that while a histological pattern of 
UIP is a risk factor for progression, a biopsy to look for 
a UIP pattern would not be performed solely for prog-
nostic reasons (Fig. 1 and Table S2 in Table S2 in Addi-
tional file  1). Consensus was not reached on whether 
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Fig. 1 Consensus statements on prediction of progression of ILD
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Fig. 2 Consensus statements on A variables for use in monitoring for progression of ILD, B variables that are indicators of progression of ILD and C 
determining progression of ILD
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bronchoalveolar lavage should be performed for prog-
nostic reasons (Table S2 in Additional file 1). There was 
consensus that there is insufficient evidence to support 
the use of any blood-based biomarkers for predicting 
progression of ILD in clinical practice (Fig. 1).

Variables for monitoring and defining progression of ILD
Consensus was reached that important variables to 
monitor progression of ILD include FVC, DLco, fibro-
sis on HRCT, symptoms, acute exacerbation, initia-
tion or increase of supplemental oxygen, 6-min walk 
test (6MWT) distance and nadir oxygen saturation on 
6MWT (Fig.  2A, supplementary Table  3). In addition, 
consensus was reached that quality of life measures/
patient-reported outcomes are important for routine 
monitoring (Fig.  2A). There was consensus that 6MWT 
distance, maximum exercise capacity, or total lung 

volume variables should be monitored where possible 
(Fig. 2A).

Consensus was reached that a decline in DLco of 
10–15% or a decline in FVC of 10% from baseline are 
indicators of progression of ILD, and that progression 
can be identified with lesser declines if trends are con-
sistent across many variables (Fig.  2B). Consensus was 
also reached that acute exacerbations and worsening of 
dyspnoea are indicators of progression (Fig.  2B). There 
was consensus that otherwise unexplained worsening of 
cough or respiratory health status should prompt an eval-
uation for ILD progression (Fig. 2B).

Decline in FVC, decline in DLco and increased fibro-
sis on HRCT were ranked as the most important end-
points for determining progression of ILD (Fig.  2C; 
Supplementary Table  4). Consensus was reached that 
progression on HRCT or a decline in FVC ≥ 10% from 
baseline is sufficient to determine progression (Fig. 2C). 

Fig. 2 continued
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Fig. 2 continued
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There was consensus that deterioration in 6MWT dis-
tance can define progression in patients with IPF, but 
not other ILDs (Fig. S2 in Additional file 1). Consensus 
was reached that small declines in multiple endpoints 
(over an agreed timeframe) or a trend indicates pro-
gression, but that an isolated decline at a single point 
is not sufficient (Fig. 2C). There was consensus that, if 

CT is used to identify clinically significant progression, 
a case-by-case judgement should be made on whether 
the change is convincing (Fig.  2C). There was consen-
sus that, when there is evidence of progression of ILD, 
alternative explanations that should be considered are 
heart failure/heart disease, pulmonary hypertension, 
infection, pulmonary embolism/venous thromboembo-
lism, acute exacerbation, and systemic disease (Fig. 2C).

Fig. 3 Consensus statements on time periods for monitoring and defining progression of ILD
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Fig. 4 Consensus statements on management of ILD before progression
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Time periods for monitoring and defining progression 
of ILD
Regarding frequency of monitoring, consensus was 
reached that for the first two years, physicians should 
follow up with patients with ILD every 3–6  months 
(Fig.  3). There was consensus that a patient should be 
followed up more frequently if at higher risk of progres-
sion (Fig.  3). Consensus was reached that, where possi-
ble, DLco should be measured every 6 ± 3  months and 
6MWT should be performed as needed but not at every 
visit (Fig. 3).

Regarding time periods that define progression, there 
was consensus that progression of ILD is progression 
irrespective of the time since diagnosis (Fig.  3). Con-
sensus was not reached on whether there is a minimum 
or maximum period for assessing progression of ILD 
(Table S4 in Additional file 1). No consensus was reached 
on specific periods over which degrees of change in 
DLco, FVC, 6MWT distance, exercise capacity, quality 
of life, total lung volume, fibrosis on HRCT, oxygen use, 
weight, or symptoms can define progression (Table S5 in 
Additional file 1).

Fig. 5 Consensus statements on defining PPF
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Management of ILD
There was consensus that appropriate management 
of ILD depends on the underlying disease and that, for 
most ILDs, includes assessing for comorbidities, pneu-
mococcal and influenza vaccination and pulmonary 
rehabilitation (Fig.  4). There was consensus that immu-
nomodulatory therapy is appropriate for patients with 
interstitial pneumonia with autoimmune features (IPAF), 
mixed connective tissue disease-associated ILD and 
myositis-associated ILD (Fig.  4), but the threshold for 
consensus was not reached for RA-ILD (64.4%) or SSc-
ILD (65.4%). Consensus was reached that the triggers for 
a change in management of patients with ILD are pro-
gression despite treatment, worsening FVC and/or DLco, 
starting or increasing supplemental oxygen, and develop-
ment of pulmonary hypertension or exertional hypoxae-
mia (Fig. 4 and Table S6 in Additional file 1).

Defining PPF
Consensus was reached that, considering PPF as defined 
in the international guideline or the phenomenon of pro-
gressive fibrosing ILD, ‘despite adequate management’ 
or ‘despite usual management’ should be included in the 
definition of progression (Fig.  5 and Table  S7 in Addi-
tional file 1). There was consensus that general respirol-
ogists, specialists in related areas and policy makers/
payers would find the guideline definition useful (Fig. 5), 
but consensus was not reached that this definition would 
be useful to ILD experts, healthcare professionals out-
side speciality fields, or patients (Table S7 in Additional 
file 1). Consensus was not reached on whether progres-
sion occurring within 12 months or over a longer interval 
should both be considered as PPF (Table S7 in Additional 
file 1).

Discussion
We sought consensus among practising respiratory phy-
sicians on key questions relating to the monitoring and 
management of fibrosing ILD, and the prediction and 
identification of progression, using a modified Delphi 
approach.

The factors identified as risk factors for progression of 
ILD were largely consistent across ILDs and included the 
extent of disease on CT. While a UIP pattern on CT or 
histology was viewed as a risk factor for progression, con-
sensus was reached that a biopsy to look for a UIP pattern 
should not be performed solely for prognostic reasons. 
Given the potential morbidity and mortality associated 
with surgical biopsy, and the paucity of data to suggest 
that lung biopsy improves outcomes [15–18], debate con-
tinues about the risk:benefit of surgical lung biopsy and 
cryobiopsy to inform differential diagnosis, management 
and prognosis of patients with ILDs. Consensus was not 

reached on whether bronchoalveolar lavage should be 
performed for prognostic reasons, with the respondents 
almost evenly split on this question. This uncertainty 
may reflect the conflicting findings in the literature, with 
divergent findings in patients with different types of ILD 
and across studies [19–21], and differences in expertise in 
how to interpret the findings of bronchoalveolar lavage.

Decline in lung function (FVC and/or DLco) and an 
increase in fibrosis on HRCT were ranked as the most 
important endpoints for determining progression of ILD. 
There was consensus that thresholds of decline in FVC 
of 10% or decline in DLco of 10–15% (without specifi-
cation of whether these thresholds related to absolute 
or relative declines) are indicators of progression, and 
that progression can be identified with lesser declines if 
trends are observed across many variables. A decline in 
FVC % predicted of 10% has been included as a crite-
rion for progression of ILD in several clinical guidelines 
and consensus statements [22–25], but there is evidence 
that a smaller decline in FVC is also associated with early 
mortality [26–28]. A decline in DLco of 10% or 15% has 
most commonly been used as the threshold to indicate 
progression of ILD [1, 25] but most guidelines include a 
decline in DLco as an indicator of ILD progression only 
in conjunction with a decline in FVC [22–24], likely 
reflecting the technical challenges associated with meas-
uring DLco and that a decline in DLco may have other 
causes, such as pulmonary hypertension.

Consensus was reached that worsening of dyspnoea 
is an indicator of ILD progression and that unexplained 
worsening of cough is a reason to evaluate for ILD pro-
gression. Worsening of respiratory symptoms in patients 
with ILDs has been associated with an increased risk of 
mortality [29, 30], but on its own, may not be sufficient 
to define ILD progression, given the many reasons for 
development/worsening of respiratory symptoms and the 
challenges in measuring them. Consensus was reached 
that acute exacerbations are indicators of progression of 
ILD, but are not sufficient to define progression. Simi-
larly, the international guideline did not include acute 
exacerbation in the definition of PPF, but recommended 
that patients be reassessed after an acute exacerbation to 
determine whether progression has occurred [1].

The respondents in our survey reached consensus 
that an increase in the extent of fibrosis on HRCT is suf-
ficient to determine progression. This is in contrast to 
the international guideline criteria for PPF [1], and to 
the inclusion criteria used in clinical trials in PPF [2–5], 
which required that an individual fulfilled another cri-
terion in addition to, or instead of, radiologic progres-
sion. Other than an increase in the extent of fibrosis, the 
changes on HRCT that would constitute progression 
on HRCT were not investigated in this study, but there 
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was consensus that a case-by-case judgement should be 
made on whether changes on HRCT are convincing. It 
is challenging even for experienced radiologists to assess 
progression on HRCT based on visual assessment and 
changes in visually assessed CT scores may not corre-
late closely with changes in PFTs [31, 32]. Quantitative 
HRCT scores hold promise as reliable indicators of pro-
gression [33], but have not been studied extensively in 
patients with ILDs other than IPF and systemic sclerosis-
associated ILD, and are not generally available in clinical 
practice.

Consensus was reached that a deterioration in 6MWT 
distance can define progression in patients with IPF, but 
not in patients with other ILDs. This reflects the litera-
ture: several studies have demonstrated that a decline in 
6MWT distance is predictive of mortality in patients 
with IPF [34, 35], but there is a paucity of evidence to 
support this in patients with other ILDs.

In our study, there was consensus that for the first two 
years, patients with ILD should be followed up every 
3–6 months, with more frequent monitoring within this 
time interval in patients at higher risk of progression. 
While there is a lack of evidence to link specific frequen-
cies of follow-up to patient outcomes, a follow-up period 
of 3–6 months for patients with early ILD has been sug-
gested by other experts in the field [9, 12, 25, 36]. Impor-
tantly, no consensus was reached on the time frame over 
which progression should occur to consider a patient as 
having progression. While time frames have been defined 
to identify patients with PPF for enrolment into clinical 
trials, these may not be appropriate for use in clinical 
practice. The argument has been made that progression 
is progression irrespective of the period over which it 
occurs [37]. This was reflected in the ATS guideline for 
management of SSc-ILD [38] and in the American Col-
lege of Rheumatology guideline for the treatment of 
systemic autoimmune rheumatic disease-related ILDs 
[39], but not in the international guideline for defini-
tion of PPF, which specified that progression be assessed 
within a one-year period [1]. Progression occurring over 
a longer period may be clinically relevant, particularly 
in patients with a poor respiratory reserve. This applies 
especially to patients with combined pulmonary fibro-
sis and emphysema, in whom FVC decline is known to 
be attenuated, with attendant delays in identifying dis-
ease progression. Further, real-world delays in obtain-
ing follow-up tests and variability in FVC measurements 
means that patients who are progressing may not meet 
criteria for progression if a strict time period is applied. 
It should also be borne in mind that progression of lung 
fibrosis is irreversible; thus “slow” progression over a pro-
longed period of time may ultimately become clinically 
significant.

The international guideline criteria for PPF did not 
include a requirement for a patient to have shown pro-
gression of ILD despite management, but provided a 
conditional recommendation for use of nintedanib, 
which has been licensed for the treatment of progres-
sive fibrosing ILDs, in patients who have failed “stand-
ard management” for that ILD. In our study, consistent 
with other statements issued by expert groups [14, 
23, 40], consensus was reached that ‘despite adequate 
management’ or ‘despite usual management’ should 
be included in the definition of ILD progression, but 
no information was collected on what the respondents 
believed would represent “adequate” or “usual” care. 
In practice, the standard of care for ILDs varies across 
types of ILD and according to patients’ individual needs 
and preferences. Importantly, for some patients, man-
agement may comprise monitoring without treatment; 
this applies to pneumoconioses such as asbestosis, 
pleuroparenchymal fibroelastosis (PPFE), or unclassifi-
able ILD and to some patients for whom the benefit of 
treatment is not deemed to outweigh the risks, based 
on joint decision-making with the patient.

Strengths of our study include the participation of a 
large number of physicians with varying clinical back-
grounds. Limitations include that there are no stand-
ard criteria for defining consensus in Delphi studies, 
that most of the respondents were pulmonologists 
working at academic centres or teaching hospitals, 
and that a substantial proportion of physicians did not 
complete all three rounds of the survey. It is possible 
that the release of the international guidelines on the 
definition of PPF after the first round might have influ-
enced responses in the second and third rounds. We 
acknowledge also that the participants consisted solely 
of clinicians and did not include radiologists and his-
topathologists participating in ILD multidisciplinary 
evaluation. The question of whether absolute or relative 
declines in FVC or  DLCO should be used to define pro-
gression of ILD was not investigated in our study.

Conclusions
This modified Delphi process provided consensus state-
ments on the identification of ILD progression that 
were supported by a broad group of clinicians and may 
help to inform clinical practice until more robust evi-
dence-based guidelines are available.
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