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Fibrotic Lung Diseases

• Diffuse parenchymal lung diseases 
with alveolar inflammation/fibrosis 
which results in impairment of gas 
exchange

• Pulmonary fibrosis is characterized by 
parenchymal scarring with or without 
inflammation (interstitial lung 
disease). 



Pulmonary Fibrosis - Epidemiology

• 81/100.000 population in USA

• IPF seems to be increasing in Western nations

• Etiologies:
• Connective tissue diseases (CTD)
• Environmental exposurese.g. Hypersensitivity pneumonitis (HP)
• Unknown e.g. idiopathic pulmonary fibrosis (IPF)
• Familial/Genetic factors
• Sarcoidosis
• Pneumoconiosis
• Others…



Pulmonary Fibrosis Phenotypes



Progressive Pulmonary Fibrosis

Shading represents the estimated proportion of patients who manifest PPF (no data )



The ATS/ERS/JRS/ALAT clinical practice guideline methodology

7
*With <20% abstentions; †Further detail on the implications and interpretation of strong and conditional recommendations is provided in the back-up section
Raghu G et al. Am J Respir Crit Care Med 2022;205:e18–47

Narrative portions 

(eg radiological criteria, 

physiological criteria and 

definitions) were developed 

using consensus 

by discussion

Questions about pirfenidone 

and nintedanib were informed 

by systematic reviews and 

answered with evidence-based 

recommendations using the 

GRADE approach

>70% agreement* was required for a recommendation to be made

Strong recommendation: the vast majority of patients should receive the recommended course of action†

Conditional recommendation: different choices will be appropriate for different patients, and the clinician 

must help each patient arrive at an appropriate management decision†

>20% abstentions indicated an insufficient quorum for decision-making

If the primary reason for the abstentions was insufficient evidence, a research recommendation was 

also made



Progressive Pulmonary Fibrosis (PPF): 
Definition

• ILD patient of known or unknown etiology (other IPF) who has 
radiological evidence of pulmonary fibrosis. 

• At least two of the following 3 criteria occurring within the past year 
(no alternative explanation):

1. Worsening respiratory symptoms

2. Physiologic evidence of disease progression

3. Radiological evidence of disease progression



Progressive Pulmonary Fibrosis (PPF)

• Guideline adopts the new “progressive pulmonary fibrosis (PPF)” 
instead of using the established term “progressive fibrosis ILD”

➔Why was this new term necessary?

PF-ILD: No known genotype !!! 
Raghu  2022



Progressive Pulmonary Fibrosis (PPF):
Criteria



• Sahec

Progressive Pulmonary Fibrosis (PPF)

Sahec 2018



• Physiological evidence of disease progression is based on an absolute 
decline in FVC and/or DLCO within 1 year of follow-up

Progressive Pulmonary Fibrosis (PPF)



• Radiological evidence of disease progression is based on the 
appearance or increase extent of fibrotic features on CT appearance 

Progressive Pulmonary Fibrosis (PPF)



Optimal imaging for assessing CT change

Raghu 2011
Raghu 2018



Diagnosis & Judging disease severity can be tricky



Radiologic evidence of disease progression (1) 



Radiologic evidence of disease progression (2) 



Radiologic evidence of disease progression (4) 



Radiologic evidence of disease progression (3) 

PPFE



Radiologic evidence of disease progression (5) 



Radiologic evidence of disease progression (6)



Progressive Pulmonary Fibrosis

• Context on agreed criteria for disease progression:



• Criteria for PPF is consistent with the PF-ILD criteria for progression 
defined in INBUILD trial;

Progressive Pulmonary Fibrosis (PPF):
Criteria



Biomarkers for Progressive Pulmonary Fibrosis?
KL-6 marker of epithelial damage

Cutoff ≥ 425 U/mL: excellent Se & Sp ILDs

Billi 2018

Cutoff ≥2000 U/ml : Progressive pulmonary fibrosis  
Kokosi 2020



Progressive Pulmonary Fibrosis:
Outcome

EXCITING ILD registry in Germany

N=601



Progressive Pulmonary Fibrosis:
Treatment



• RCT phase III trial 

• Efficacy and safety of nintedanib

PPF (other than IPF).

• N=663 patients

• 153 sites in 15 countries

• CTD-ILD, HP, Sarcoidosis, Others ILD

• Primary endpoint:

Annual rate of decline in FVC 

(52-week) N Engl J Med 2019



~ INPULSIS with IPF:
Overall between-group : 107.0 ml 
UIP-like fibrotic pattern : 128.2 ml



• Phase 2 trial

• Efficacy and safety of pirfenidone 

with progressive fibrosing unclassifiable ILD

• N= 253 patients were randomly assigned

• Primary outcome:

Mean predicted change in FVC from baseline

over 24 weeks (home spirometry)

Lancet Respir Med 2019



Results

Median change in FVC from baseline was:
–87·7 mL    (Q1–Q3 –338·1 to 148·6) in pirfenidone group 
–157·1 mL (Q1–Q3 –370·9 to 70·1) in placebo group

( p 0.002)

Analysis of the primary endpoint 
was affected by intraindividual variability

in home spirometry values

Lancet Respir Med 2019



• Phase 2b trial

• Efficacy and safety of pirfenidone

in patients with 4 non-IPF progressive fibrotic ILD

• N=127 patients

• Primary endpoint: 

Absolute change in FVC % predicted at to week 48 

Lancet Respir Med 2021



Lancet Respir Med 2021

Results

median difference 
for the primary 
endpoint was:

1∙69 FVC % predicted 
(95% CI –0∙65 to 4∙03)



Nintedanib1–3 Pirfenidone1,4,5

Studies informing 
recommendations

• INBUILD®

663 patients with PPF randomized to receive nintedanib or 
placebo for 52 weeks

• Post hoc analysis of INBUILD® data
Comparing the effects of nintedanib with placebo in 
individual ILDs manifesting PPF

• uILD trial
253 patients with fibrotic uILD randomized to receive 
pirfenidone or placebo for 24 weeks

• RELIEF
127 patients with PPF randomized to receive pirfenidone or 
placebo for 48 weeks*

Critical outcomes†‡ • Mortality 

• Disease progression (determined by change in FVC)

• Mortality 

• Disease progression (determined by change in FVC)

Important outcomes† • Respiratory symptoms (determined by changes in the K-BILD 
questionnaire) 

• AEs

• Lung function (determined by changes in FEV1, TLC, DLCO and 
6MWD)

• Respiratory symptoms (determined by change in SGRQ, LCQ, 
UCSD-SOBQ or VAS for cough scores)

• AEs

Recommendations for the treatment of PPF (other than IPF) are based on evidence 
from randomized clinical trials of nintedanib and pirfenidone

34*Trial terminated early because of futility triggered by slow recruitment; †Outcomes were defined as critical and important based on the opinions of the guideline committee. These definitions do not necessarily align with the primary and secondary endpoints in the studies; ‡Critical outcomes determine the rating of the quality of 
evidence
1. Raghu G et al. Am J Respir Crit Care Med 2022;205:e18–47; 2. Flaherty KR et al. N Engl J Med 2019;381:1718–27; 3. Wells AU et al. Lancet Respir Med 2020;8:453–60; 4. Maher TM et al. Lancet Respir Med 2020;8:147–57; 5. Behr J et al. Lancet Respir Med 2021;9:476–86



The guideline gives a conditional recommendation for nintedanib as a treatment for 
PPF and suggests additional research into pirfenidone

35Raghu G et al. Am J Respir Crit Care Med 2022;205:e18–47

We suggest nintedanib for the 

treatment of PPF in patients who have 

failed standard management for 

fibrotic ILD, other than IPF 

Nintedanib

Standard management will differ from patient to patient and could be:

• Immunosuppressive treatment in an attempt to stabilize or reverse initial disease

• Antigen remediation

• Observation

It should also be acknowledged that in many ILDs, evidence-based guidance for standard of care is lacking; 

hence, standard of care may vary from region to region

We recommend further research into the 

efficacy, effectiveness, and safety of 

pirfenidone in both: 1) non-IPF ILD 

manifesting PPF in general, and 2) specific 

types of non-IPF ILD manifesting PPF

Pirfenidone

(conditional recommendation, low-quality evidence)



Over 90% of the guideline committee was in favor of recommending nintedanib for 
the treatment of PPF

36Raghu G et al. Am J Respir Crit Care Med 2022;205:e18–47

Guideline committee voting

• Strong recommendation for pirfenidone, 0 of 34 (0%); 

conditional recommendation for pirfenidone, 21 of 34 (62%)

• Conditional recommendation against pirfenidone, 0 of 34 (0%); 

and strong recommendation against pirfenidone, 0 of 34 (0%)

• 13 participants (38%) abstained from voting, 11 citing insufficient 

evidence to make a recommendation and 2 citing insufficient 

expertise to render a thoughtful judgment

Guideline committee voting

• Strong recommendation for nintedanib, 10 of 34 (29%); 

conditional recommendation for nintedanib, 21 of 34 (62%)

• Conditional recommendation against nintedanib, 0 of 34 (0%); 

and strong recommendation against nintedanib, 0 of 34 (0%)

• 3 participants (9%) abstained from voting, 1 citing insufficient 

evidence to make a recommendation and 2 citing insufficient 

expertise to render a thoughtful judgment

We suggest nintedanib for the 

treatment of PPF in patients who have 

failed standard management for 

fibrotic ILD, other than IPF 

Nintedanib

We recommend further research into the 

efficacy, effectiveness, and safety of 

pirfenidone in both: 1) non-IPF ILD 

manifesting PPF in general, and 2) specific 

types of non-IPF ILD manifesting PPF

Pirfenidone

(conditional recommendation, low-quality evidence)



The ATS/ERS/JRS/ALAT clinical practice guideline provides evidence-based 
recommendations for the treatment of PPF (other than IPF) 

37Raghu G et al. Am J Respir Crit Care Med 2022;205:e18–47

• No other drug is recommended for the treatment of patients with PPF

• A recommendation for further clinical studies is given

Nintedanib: recommended for the treatment of patients with PPF

Pirfenidone: not enough evidence to recommend use in PPF



• The guideline adopted the new term “PPF” instead of PF-ILD

• Acknowledges that PPF occurs in multiple ILDs

• Provides clarity on defining progression and that PPF is not a 
diagnosis

• PPF criteria overlap but are not identical to the INBUILD trial criteria

• Nintedanib is recommended for the treatment of patients with PPF 
who have failed standard management

• Further research into pirfenidone is suggested further research into 
pirfenidone is suggested

Progressive Pulmonary Fibrosis (PPF) guideline 
Summary
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