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Definition

In a patient with ILD of known or unknown etiology other than IPF who has 

radiological evidence of pulmonary fibrosis, PPF is defined as at least two of the 

following three criteria occurring within the past year with no alternative 

explanation:

1 Worsening respiratory symptoms

2 Physiological evidence of disease progression (either of the following):

a. Absolute decline in FVC >5% predicted within 1 yr of follow-up

b. Absolute decline in DLCO (corrected for Hb) >10% predicted within 1 yr of 

follow-up



3. Radiological evidence of disease progression (one or more of the following):

a. Increased extent or severity of traction bronchiectasis and bronchiolectasis

b. New ground-glass opacity with traction bronchiectasis

c. New fine reticulation

d. Increased extent or increased coarseness of reticular abnormality

e. New or increased honeycombing

f. Increased lobar volume loss
Raghu G et al, Idiopathic Pulmonary Fibrosis (an Update) and Progressive Pulmonary 
Fibrosis in Adults: An Official ATS/ERS/JRS/ALAT Clinical Practice Guideline. Am J 
Respir Crit Care Med. 2022 1;205(9):e18-e47.



Evolution of criteria in PPF

Valenzuela C et al, Epidemiology and real-life experience in progressive 
pulmonary fibrosis. Curr Opin Pulm Med. 2022;1;28(5):407-413. 





● The above criteria mentioned are chosen based on the 5 years transplant 

free survival (TFS)

● Most of these datas are from the IPF studies.

Pugashetti, J.V. et al, American Journal of Respiratory and Critical Care 
Medicine, 207 (1), 69-76. 



● Dissecting the criteria used for PPF diagnosis, each component of the 

composite criteria by itself predicts the transplant free survival by itself.

● FVC  relative decline ≥ 10% or DLco decline  ≥15% and CT chest progression 

of fibrosis in the absence of FVC decline ≥ 10% better predicted the 

transplant free survival at 5 years.

● DLco as a isolated criteria for TFS is confounded by pulmonary 

vasculopathy.

● Using clinical symptoms alone for predicted TFS at 5 years has poor yield for 

prediction. Pugashetti, J.V. et al, American Journal of Respiratory and 
Critical Care Medicine, 207 (1), 69-76



● Time period for identification of disease progression in most trials is 2 years.

● However, if there is clear cut evidence that the disease is progressing at 

3,6,9,12,24 or even 36 months, then one need not wait for the time period 

criteria to fulfil to call it as a progressive fibrotic ILD.

● The timelines for the criteria need not to be fulfilled to start treatment if 

the other criteria are clearly satisfied.

Cottin, V. et al, American Journal of Respiratory and Critical 
Care Medicine, 206 (10), 1293-1294.



● Prevalence of PPF varies from 18 to 32% globally.

● Prevalence of CTD related ILD progressing to PF-ILD is more compared to 

other ILD(38.7%) ascertained from various studies.

● The incidence of PPF increases as the age increases.

● “Progression of ILD despite appropriate management qualifies the term 

“progressive pulmonary fibrosis”
Valenzuela C et al, Epidemiology and real-life experience in progressive 
pulmonary fibrosis. Curr Opin Pulm Med. 2022 ;1;28(5):407-413.
Rajan SK et al, Progressive pulmonary fibrosis: an expert group 
consensus statement. Eur Respir J. 2022 14:2103187. 



Cottin V. Treatment of progressive fibrosing interstitial lung diseases: a 
milestone in the management of interstitial lung diseases. Eur Respir
Rev. 2019 ;1;28(153):190109.



Overview of 
diagnosis

Cottin V et. al., Eur Respir Rev 
2018; 27: 180076



Risk factor for progression

Older age

Male sex

Lower baseline PFT

Radiographic honeycombing

UIP pattern of injury

Smoking

Cottin V et. al., Eur Respir Rev 2018; 27: 180076
Copeland CR and Lancaster LH (2021) Management of 
Progressive Fibrosing Interstitial Lung Diseases (PF-ILD). 
Front. Med. 8:743977.



Treatment overview

● Pharmacological

➢ Antifibrotic agents – nintedanib, 

pirfenidone

➢ Immunosupressants

➢ Vasodilators

➢ Anti-reflux therapy

● Non-pharmacological

➢ Removal of triggers

➢ Oxygen therapy

➢ Lung transplantation

➢ Vaccination – Influenzae, Pneumococcal 

vaccination.

➢ Pulmonary rehabilitation 

Copeland CR and Lancaster LH (2021) Management of Progressive Fibrosing
Interstitial Lung Diseases (PF-ILD). Front. Med. 8:743977.
Ats Primer On Progressive Fibrosing Interstitial Lung Diseases



Ats Primer On Progressive Fibrosing Interstitial Lung 
Diseases



Antifibrotic agents 



Finnerty JP et al, Efficacy of antifibrotic drugs, nintedanib and 
pirfenidone, in treatment of progressive pulmonary fibrosis in both 
idiopathic pulmonary fibrosis (IPF) and non-IPF: a systematic 
review and meta-analysis. BMC Pulm Med. 2021 11;21(1):411.



● Total of 13 studies were included. 4 studies were that of non-IPF progressive 
fibrosis studies.

● 54%(1564/2872) in IPF population and 50%(647/1292) in the non-IPF 
population were on some immunosupressants.

● FVC decline were similar in the IPF and Non-IPF group. The overall effect size is 
<0.30.

● Mortality benefit was observed in the IPF group but was not observed in the 
Non-IPF group.





Effect size with nintedanib was -0.34 and with pirfenidone was -0.26 with p value 
<0.001





Nintedanib

Ghazipura, M. et al, Annals of the American Thoracic 
Society, 19 (6), 1040-1049.









● Radiological UIP like pattern has better response to nintedanib than 

radiological non-UIP pattern.(2/3rd of 663 patients)

● Fibrotic HP, fibrotic sarcoidosis and unclassified ILD are poorly responsive to 

nintedanib ( however the sample size of these ILD subtypes are small)

● Nintedanib does not have influence on time to first exacerbation or any 

mortality benefit.



K.R. Flaherty et. Al.,N Engl J Med 2019;381:1718-27.



Study design Inclusion criteria Intervention End points 

Randomized double blinded 
control trial 

15 countries

663 participants included

relative decline in FVC of at least 
10% of  predicted value, a 
relative decline in FVC of 5% to 
less than 10% of predicted value 

worsening of respiratory 
symptoms or an increased extent 
of fibrosis on high-resolution CT, 

worsening of respiratory 
symptoms and an increased 
extent of fibrosis

FVC of at least 45% of the 
predicted value and a
diffusing capacity of the lung for 
carbon monoxide
(corrected for hemoglobin) of 30 
to less than
80% of the predicted value

1:1 randomization to either 
placebo or nintedanib

PRIMARY ENDPOINT:

FVC decline at 52 week

SECONDARY END POINT:

Absolute change from baseline in 
total score on K-BILD
questionnaire at 52 wk

Acute exacerbation of interstitial 
lung disease or death at
52 wk — no. with event/total no. 
(%)

Death at 52 wk — no. with 
event/total no. (%)



Flaherty KR, et al. Nintedanib in progressive interstitial lung
diseases: data from the whole INBUILD trial. Eur Respir J 2022; 59: 2004538





K-BILD – king’s brief ILD 
questionnaire





Flaherty KR, et al. Nintedanib in progressive interstitial lung

diseases: data from the whole INBUILD trial. Eur Respir J 2022; 59: 2004538



Kaplan meier curve analysis

● Overall population ● UIP- pattern population





Dose: 150 mg twice daily, in case of adverse effects it can be reduced to 100 mg 

twice daily

Adverse effects: most commonly diarrhoea and deranged liver function tests.



Ghazipura M et al, Pirfenidone in Progressive Pulmonary Fibrosis: A Systematic Review 
and Meta-Analysis. Ann Am Thorac Soc. 2022;19(6):1030-1039..



● Included 2 studies (RELIEF trial and uILD). Total patients included – 380.

● Studies did not perform subgroup analysis of ILD subtypes for the outcomes 

neither differentiated the radiological pattern into UIP or non-UIP pattern.

● RELIEF trial which ended prematurely due to slow recruitment (because of 

strict enrolment criteria) has many imputed values, which makes the study 

as low evidence based.

● There were no mortality benefit found in this meta-analysis with 

pirfenidone (sample size small, follow up period is less).











Jurgan behr et al, Lancet Respir Med 2021; 9: 476–86 



Study design Inclusion criteria Intervention End points 

Randomized double blinded 
placebo controlled 
multicentre trial

127 participants included

Adults 18-80 years of age

Diagnosis of connective 
tissue diseaseassociated-
ILD, fibrotic non-specific 
interstitial
pneumonia, chronic 
hypersensitivity 
pneumonitis, or
asbestos-induced lung 
fibrosis

DLCO 25% to 75%(amended 
10 to 90%)

FVC 40% to 90% predicted

1:1 randomization to either 
placebo or pirfenidone

PRIMARY ENDPOINT:

Absolute change in
percentage of 
predicted FVC from 
baseline to week 48



Secondary End Point:

progression-free survival

Categorical assessment of relative changes 

from baseline to week 48 in predicted FVC 

of less than 5%, 5% to less than 10%, and 

atleast 10%

DLco

Exercise capacity (6-min walk 
distance
[6MWD])

Quality of life (St George’s 
Respiratory Questionnaire 
[SGRQ]), time to clinical 
deterioration

Safety (frequencies of adverse 
events and serious adverse
events).













● This trial ended prematurely due to strict enrolment criteria.

● Missing values are imputed for the analysis of outcomes. Therefore the 

evidence is low based.

● More study participants were on immunosupressants in baseline compared 

to that of INBUILD trial.

● FVC decline in pirfenidone group has not achieved a statistically significant 

value due to the above reason (p value >0.05).



Multicentre, double blind randomized placebo controlled phase 2 trial.

253 patients were included.

Duration was 24 weeks.

Maher et al, the lancet  2020; 8; P147-17 



Inclusion Criteria:

Age 18 -85 years.

Fibrosing unclassifiable ILD as diagnosis 
after multidisciplinary discussion

Predicted FVC >45%

Predicted DLco >30%

>10% fibrosis in HRCT chest in previous 12 
months

6 min walk test of minimum 150 metres

FEV1/FVC ratio >0.7

Progressive disease (>5% absolute 
decline in percent predicted FVC or 
symptomatic worsening not due to 
cardiac, pulmonary(other than 
disease progression) vascular or 
other causes



End point

Primary endpoint:

Predicted mean change in FVC from baseline over 24 weeks (daily home 

spirometry)

Secondary endpoint:

Change in FVC from baseline measured by spirometry during clinic visits.

Proportion of patients having >5% or >10% absolute or relative decline in 

%predicted FVC(site spirometry)

Change in %predicted DLco from baseline



Change in 6MWD from baseline

Change in university california san diego-shortness of breath questionnaire 

score

Change in leicester cough questionnaire score from baseline

Proportion of patients having all-cause and respiratory non-elective hospital 

admission

Incidence of, and time to first, investigator-reported acute exacerbation

Progression free survival















In this study, primary pre-specified end point could not be analysed  due to implausible 
data measured by home spirometry.

However, the secondary end points were met and it showed pirfenidone is better than 
placebo in terms of reducing FVC decline, improving 6MWD and reducing DLco decline.

Treatment benefit was generally observed with pirfenidone regardless of age, sex, lung 
function, and presence or absence of interstitial pneumonia with autoimmune features.

This study predominately included unclassified-ILD, some of the unclassified-ILD were 
labelled without biopsy (biopsy could have grouped these ILD into the existing groups).

The short duration of study (24 weeks) in this study, by nature cannot predict the long 
term outcome.



Multicentre retrospective observation study

167 PF-ILD (Non-IPF 103) patients were included

Main groups were antifibrotic group and non fibrotic group among IPF and Non-IPF 

patients.

Non-IPF more than IPF patients were receiving baseline immunosupressive therapy.

Outcome assessed was FVC decline and overall survival.
Niitsu T, Fukushima K, Komukai S, et al. Real-world impact of antifibrotics on 
prognosis in patients with progressive fibrosing interstitial lung disease. RMD 
Open 2023;9:e002667





● Retrospective nature of the study, there a risk of selection bias and 

confounding factors.

● Any benefit of antifibrotic therapy is masked by immunosupressant

medications.

● There is no uniformity in the starting of antifibrotic drugs, being a 

observational study.



Available immunomodulatory therapies

Corticosteroids

Mycophenolate mofetil

Cyclophosphamide

Rituximab



Corticosteroids 

Sarcoidosis, crytogenic organising pneumonia, acute hypersentivity pneumonitis and 

eosinophilic pneumonia generally responds well.

Prednisolone may be used in Ssc related ILD, but the risk of scleroderma related renal 

crisis when dose >15mg/day particularly in early diffuse disease. Usually steroids are 

used in combination with other immunosupressants.

No trial evidence for SLE-ILD. Treatment consists of corticosteroids along with other 

immunosupressants.

IIM-ILD responds well to steroids(First line therapy).

Ajay wanchu et.al.,International Journal of Rheumatic diseases p. 239-242
Sussanna chappelli et. al European Respiratory Review 2015 24: 411-419
Laura van den bosch et.al Therapeutic Advances in Respiratory Disease
Beth wallace et.al, current opin rheumatol 2016;28(3): 236-245

.

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=27027811


T. Barba et al. Autoimmunity Reviews 18 (2019) 113–122



Prednisolone is started as 0.5 to 1 mg/kg/day (max 60 mg/day) for 1 month, 

then followed by 30 to 40 mg/day for next 2 months, then gradually tapered to 

5 to 10 mg/day by the end of 6 months.

In a responding patient, treatment should be continued for atleast 1 year before 

stopping.

Elizabeth A et al, Respirology 2016;21(2):259-68.

up-to-date



Mycophenolate mofetil

MMF is a prodrug of mycophenolic acid, which is noncompetitive selective reversible inhibitor 
of inosine monophosphate dehydrogenase in stimulated lymphocytes.

It has anti-inflammatory, anti-proliferative and anti-fibrotic properties.

Gastrointestinal and bone marrow suppression are the most observed AEs and are mostly dose 
dependent and typically occur early in the course of treatment and decrease in frequency with 
continued use

The optimal daily dose range of MMF is 1.5–3 g in two divided doses. In patients with end-
stage renal disease, dose reduction is recommended. 

It should be taken either 30 minutes before a meal or 2 hours after the meal. Use of antacids 
and mineral supplements should be separated by at least 2 hours from time of intake of MMF. 

Kevin K Brown et al, The emerging role of mycophenolate mofetil in interstitial lung 
diseases, Expert Review of Respiratory Medicine, 2021; 15:12, 1539-1549







Rituximab

Monoclonal antibody targeting CD20 on B-lymphocytes.

Mainly used in CTD-ILD.

Can be used as rescue therapy in patient of treatment refractory fibrosing ILD.

Xu L, Wang F and Luo F (2022), Rituximab for the treatment of 
connective tissue disease–associated interstitial lung disease: A 
systematic review and meta-analysis. Front. Pharmacol. 13:1019915



Xu L, Wang F and Luo F (2022), Rituximab for the treatment of connective tissue disease–associated 
interstitial lung disease: A systematic review and meta-analysis. Front. Pharmacol. 13:1019915





Improvement - increase of ≥ 10% in forced vital capacity (FVC) and/or ≥ 

15% in diffusing capacity of carbon monoxide (DLCO)

Worsening - decrease of ≥ 10% in FVC and/or ≥15% in DLCO, or death 

from progressive ILD

Stable - others that did not meet criteria for either worsening/improving

The improvement rate was estimated to be 35.0% in 312 patients with 
CTD-ILD, while the stable rate was 59.2%



Patients involved in this meta-analysis have not received antifibrotic treatment.

Dose is 1g intravenously separated by 1 to 2 weeks apart.

Usually preferred in refractory disease.



Cyclophosphamide

An alkylating agent causing cross-linkage of a variety of macromolecules, 
including DNA, producing cell death amongst resting and dividing lymphocytes.

Robust data is available for systemic sclerosis related ILD.

Dosing is either oral or intravenous

Intravenous is usually preferred, to avoid cumulative toxicity

Oral dosing is 2mg/kg/day with normal renal function

Iv dosing is 500-1000mg/m2 every 4 to 6 weeks. 

A total duration of 6 months is usually given.



Meta-analysis of 4 studies

Three studies included only participants with systemic sclerosis, one study

included participants with systemic sclerosis, dermatomyositis/

polymyositis, systemic lupus erythematosus (SLE), and rheumatoid

arthritis (RA)

Subgroups are not separately analysed

BarnesH et. al., Cyclophosphamide for connective tissue disease–associated 
interstitial lung disease. Cochrane Database of Systematic Reviews 2018 (1): 
CD010908.







No mortality benefit when cyclophosphamide is compared with Mycophenolate 

mofetil.

Cyclophosphamide has higher incidence of side effects than mycophenolate 

mofetil.

Side effects of cyclophosphamide includes bone marrow suppression, 

hemorrhagic cystitis, bladder cancer (cumulative dose of 100 gm).



Which of the ILD can progress to PF-ILD at higher incidence?

Nasser M, Larrieu S, Si-Mohamed S, et al. Progressive fibrosing interstitial lung disease:a 
clinical cohort (the PROGRESS study). Eur Respir J 2021; 57: 2002718



volume

Maureen et.al.,Scientific reports 11, Article number: 
23988 (2021)



How to follow up patients of PF-ILD?



Anoop M. Nambiar et. al.,Ther Adv Respir Dis. 2021;15:17534666211039771



● Radiological UIP pattern progress faster than the non-UIP pattern.

● Fibrotic lesion in lung has -500HU.(normal lung -850HU)

● UIP pattern from non-IPF can be differentiated from IPF by signs like 

exuberent honeycombing, anterior upper lobe sign and straight edge sign. 

These usually occurs with CTD-ILD.

Abu Qubo A et al, The Role of Radiology in Progressive Fibrosing

Interstitial Lung Disease. Front Med (Lausanne). 2022 13;8:679051.



Exuberent honeycombing sign Anterior lobe sign
Chung JH et al, CT Features of the Usual Interstitial Pneumonia Pattern: Differentiating Connective 
Tissue Disease-Associated Interstitial Lung Disease From Idiopathic Pulmonary Fibrosis. AJR Am J 

Roentgenol. 2018;210(2):307-313.



Straight edge sign
Chung JH et al, CT Features of the Usual Interstitial Pneumonia Pattern: 
Differentiating Connective Tissue Disease-Associated Interstitial Lung 
Disease From Idiopathic Pulmonary Fibrosis. AJR Am J Roentgenol. 
2018;210(2):307-313



For fibrosing ILDs other than IPF, the optimal sequence, combination and timing 

of use of immunosuppressants, nintedanib, and supportive therapies has not 

been established.



Oxygen therapy in ILD

Resting hypoxemia (Pao2 < 55 mm Hg);Moderately severe resting hypoxemia (Pao2 <60 

mm Hg) with complications of chronic hypoxemia – becomes indication for long term 

oxygen therapy

Short term oxygen therapy has shown improvement in resting dyspnea. It has shown to 

increase the exercise capacity but not dyspnea during exercise.

Ambulatory oxygen therapy with portable oxygen cylinders(than portable compressed 

oxygen cylinders) may improve the quality of life in these patients.

Portable oxygen cylinders has limited use in severe exertional hypoxemia due to higher 

flow requirment.

Bell EC, Cox NS, Goh N, et al. Oxygen therapy for interstitial lung disease: a 
systematic review. Eur Respir Rev 2017; 26: 160080



Definitions of oxygen therapy used in ILD

● Long-term oxygen therapy (LTOT) in which oxygen is delivered for patients with chronic hypoxemia, for at 
least 15 hours daily.

● Ambulatory oxygen therapy (AOT): Oxygen supplementation during exercise and daily activities for patients 
who are not hypoxemic at rest but who develop hypoxemia on exercise.

● Nocturnal oxygen therapy (NOT) in which oxygen administered overnight alone with no oxygen therapy 
during daytime hours.

● Short burst oxygen in which a brief and intermittent oxygen supplementation used as needed in the absence 
of hypoxemia.

● Palliative oxygen therapy (POT): The use of oxygen for relieving breathlessness in advanced or life-limiting 
disease in the absence of known hypoxemia.

Shebl E, Modi P, Cates TD. Home Oxygen Therapy. 2022 Jul 4. In: StatPearls [Internet]. 
Treasure Island (FL): StatPearls Publishing; 2022.



Nocturnal desaturation is a independent predictor of mortality in ILD patients.

Nocturnal oxygen supplementation can be given in these populations.

Data for LTOT in ILD comes from COPD trials.

Yet H khor et. Al.,Curr Opin Pulm Med 2020, 26:464–469



foie



Role of lung transplantation:

Kapnadak SG, Raghu G. Lung transplantation for interstitial lung disease. Eur

Respir Rev 2021; 30: 210017







Research questions

● Best time for drug and non-drug interventions in PPF?

● Is there any evidence for early treatment delaying progression, reducing 

FVC decline?

● Impact of other interventions (pulmonary rehabilitation, oxygen therapy) on 

the survival of PPF?

● Is there any role of bio-markers in the early detection of PPF that could 

influence its management?
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