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Clinical Course of IPF

Ley B et al. Am J Respir Crit Care Med. 2011;183



Clinical Course of IPF

Wuyts WA et al. Respiration. 2020;99



Prognosis of ILD

Park JH et al. Am J Respir Crit Care Med. 2007; 175

Bjoraker JA et al. Am J Respir Crti Care Med. 1998; 157



Clinical Trials of IPF

Rafii R et al. J Thorac Dis. 2013;15(1)

Trial Drug Endpoint Outcome

BUILD-I (2008) Bosentan 6 MWD at 12 mo (-)

NCT00063869 (2008) Etanercept FVC decline, DLco/A-a 
gradient over 48 wks

(-)

INSPIRE (2009) IFNr-1b Survival (-)

NCT00131274 (2010) Imatinib mesylate Time to disease progression 
or death over 92 wks

(-)

STEP-IPF (2010) Sildenafil 6 MWD over 12 weeks
Dyspnea score at 6 mo

(-)
Improvement in dyspnea

BUILD-3 (2011) Bosentan Time to disease progression 
or death over 8-32 wks

(-)

ACE-IPF trial (2012) Warfarin Time to death or disease 
progression over 48 wks

(-)
Exc mortality in warfarin

PANTHER-IPF (2012) NAC with/without
AZAT + PD

FVC decline at 60 weeks (-)
Increased mortality

ARTEMIS-IPF (2013) Ambrisentan Time to disease progression 
or death over 4 yrs

(-)
Interim analysis

MUSIC (2013) Macitentan FVC decline over 12 mo (-)



Antifibrotics in IPF

Raghu G et al. N Engl J Med. 2014; 370; 22 

King TE et al. N Engl J Med. 2014; 370; 22 



Nintedanib for IPF (INPULSIS trial)

Richeldi L et al. N Engl J Med. 2014; 370



Pirfenidone for IPF (ASCEND trial)

FVC ≥ 10% or death at 52 wk
PFD 16.5% vs. P 31.8% 

FVC Decline over 52 weeks
PFD -164mL vs. P -280mL 

Flaherty KR et al. N Engl J Med. 2019; 381(18)



Systemic Sclerosis-ILD (SSc-ILD)

• 158 SSc-ILD patients (13 clinical centers)

• Prospective RCT (1:1 Oral CYC vs. Placebo)

• Outcome: FVC decline at 12 months

Tashkin DP  et al. N Engl J Med. 2006; 354

-1.0% ± 0.92        vs.       -2.6% ± 0.9 



Nonspecific Interstitial Pneumonia (NSIP)

• 204 Bx-proven fibrotic NSIP patients (Idiopathic and CTD-NSIP) (SMC)

Cho HK et al. Ther Adv Respir Dis. 2022;16

Bx-proven fibrotic NSIP

(N = 242)

Study inclusion

(N = 204)

Loss of follow-up (n = 23)

Incomplete data (n = 15)

Improved/Stable

(n = 133, 65.2%)

Progression*

(n = 71, 34.8%)

* Progression defined according to INBUILD criteria



• 202 patients with HP (93 nonfibrotic + 109 fibrotic)

• Retrospective observational study (Univ. of Leuven)

• Fibrosis determined by HRCT (Reticulation, traction BE, HC)

Prognosis of HP (Fibrosis vs. No fibrosis)

De Sadeleer LJ et al. J Clin Med. 2019;8

Nonfibrotic HP

Fibrotic HP



Concept of PPF

Rajan SK. Eur Respir Rev. 2023;61



Progressive Pulmonary Fibrosis
(Progressive Fibrosing ILD)

• Newly suggested classification concept of ILD

• Chronic fibrosing ILD with progressive course (despite treatment)

• Examples of PF-ILD

✓ Idiopathic pulmonary fibrosis

✓ Idiopathic fibrotic NSIP, CTD-ILD (eg. RA-ILD, SSc-ILD), fibrotic HP (chronic HP), 

unclassifiable ILD, sarcoidosis etc.

Cottin V. Eur Respir Rev. 2019; 28

George PM et al. Lancet Respir Med. 2020; 8



Concept of PPF

Raghu G et al. Am J Respir Crit Care Med. 2022;205(9)



ILD other than IPF with Progressive Phenotype

Nasser M et al. Eur Respir J. 2021;57* Progression defined according to INBUILD criteria

168/617 (27.2%)

• Single center retrospective cohort (France)



ILD other than IPF with Progressive Phenotype

Kwon BS et al. Respir Res. 2021;22* Progression defined according to INBUILD criteria

• Single center retrospective cohort (AMC)



Brown KK et al. Eur Respir J. 2020; 55(5)

-221.0 mL/y

-192.9 mL/y

-214.6 mL/y

-160.1 mL/y

Natural History of PF-ILD

Non-IPF PF-ILD 192.9 mL vs. IPF 221.0 mL 
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PPF or PF-ILD

• Newly suggested classification concept of ILD

• Chronic fibrosing ILD with progressive course (despite treatment)

• Examples of PF-ILD

✓ Idiopathic pulmonary fibrosis

✓ Idiopathic fibrotic NSIP, CTD-ILD (eg. RA-ILD, SSc-ILD), fibrotic HP (chronic HP), 

unclassifiable ILD etc.

Cottin V. Eur Respir Rev. 2019; 28

George PM et al. Lancet Respir Med. 2020; 8



Definition of PPF or PF-ILD

Progressive Fibrosing (Fibrotic) ILDProgressive Fibrosing (Fibrotic) ILD

• Definition and parameters of "progressive”

✓ Various definitions

✓ Suggested parameters: FVC decline and/or DLco decline, HRCT extent of 

progression, symptoms (dyspnea etc.)

✓ Duration and severity

• Definition and parameters of “fibrosis”

✓ Radiographic (HRCT) evidence of fibrosis (e.g. reticulation, traction BE, HC etc.)

✓ Extent (e.g. > 10%)

Cottin V. Eur Respir Rev. 2019; 28

George PM et al. Lancet Respir Med. 2020; 8



Definitions of Fibrosis and Progression

Term Fibrosis Progression

INBUILD
(Nintedanib
for PF-ILD)

Progressive fibrosing 
ILD

Fibrosis > 10% of lung (HRCT)
(Reticular abnormality with 
traction BE with/out 
honeycombing)

• 24 months before screening
1) FVC dec ≥ 10% (Relative)
2) 5% ≤ FVC < 10% (Relative)
+ worsening Sx or HCRT extent increase
3) Worsening Sx + CT increase

RELIEF
(PFD for non-

IPF ILD)
Progressive fibrotic ILD Fibrotic lung disease (HRCT)

• Within 6-24 months
FVC decline ≥ 5% (Absolute)

uILD
(PFD)

Progressive fibrosing 
unclassifiable ILD

Fibrosis > 10% of lung (HRCT)
• Winthin 6 months
1) FVC decline ≥ 5% (Absolute) 
2) Significant Sx worsening

Cottin V et al. Progressive fibrosis

• 24 months
1) FVC ≥ 10% (Relative)
2) DLco ≥ 15% (Relative)
3) 5% ≤ FVC < 10% (Relative) + Sx or 
HRCT worsening

George PM et 
al.

Progressive fibrosing

• 24 months
1) FVC ≥ 10% (Relative)
2) FVC ≥ 5% (Relative) + DLco ≥ 15%
3) FVC ≥ 5% (Relative) + HRCT increase
4) FVC ≥ 5% (Relative) + Sx worsening
5) Sx worsening + HRCT increase

Goos T et al. J Clin Med. 2020;9(6) 

Cottin V et al. Eur Respir Rev. 2018;17

George PM et al. Lancet Respir Med. 2020;8



Definition of Progression and Fibrosis

Goos T et al. Respir Med. 2021;19 

• 120 non-IPF fibrotic ILD patients (Univ. of Leuven)



Raghu G et al. Am J Respir Crit Care Med. 2022;205(9)

2022 IPF and PPF Guidelines



Definition of PPF

Raghu G et al. Am J Respir Crit Care Med. 2022;205(9)



Considerations for Definition of PPF

• PPF is defined separately from IPF

• PPF is not a diagnosis / PPF is agnostic to the underlying condition

• The criteria reflect multiple clinical trials (not a single trial)

• The criteria have been associated only with prognosis

✓ Unclear if the criteria identify the patients for antifibrotic therapy

Raghu G et al. Am J Respir Crit Care Med. 2022;205(9)



Prognosis according to New PPF Definition

Khor YH et al. Am J Respir Crit Care Med. 2023;207(1)

• Prospective Austin Health ILD Registry (Australia) + Canadian Registry for 
Pulmonary Fibrosis (CARE-PF)

(30%) (37%) (23%) (32%)



Prognosis according to New PPF Definition

Khor YH et al. Am J Respir Crit Care Med. 2023;207(1)

91%, 68%
91%, 68%
89%, 66%
91%, 75%

403/753 (54%)
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Nintedanib for PF-ILD (INBUILD trial)

• Double-blind placebo-controlled phase 3 trial (15 countries)

• 663 Progressive fibrosing ILD [(HP, CTD-ILD, idiopathic NSIP, uIIP etc.)]

• PF-ILD (Progression within 24 months despite standard treatment)

✓ FVC relative decline ≥10%

✓ 5% ≤ FVC decline < 10% + Worsening respiratory Sx or Increased fibrosis on CT

✓ Worsening respiratory Sx + increased fibrosis on CT

• Exclusion

✓ AZA, CYC, MMF, Tacrolimus, Rituximab, Cytoxan, Steroid (>20mg)

• Protocol

✓ (1:1 ratio) Nintedanib 150mg bid vs. Placebo for 52 weeks

• Outcome

✓ Annual rate of FVC decline

✓ Change of K-BILD, time till 1st AE, and time till death

Flaherty KR et al. N Engl J Med. 2019; 381(18)



Nintedanib for PF-ILD (INBUILD trial)

Flaherty KR et al. N Engl J Med. 2019; 381(18)

HP

26%

CTD-ILD

24%

Others

12%

uIIP

17%

iNSIP

19%

RA-ILD

SSc-ILD

MCTD-ILD

Other CTD

56%

23%

11%

14%



Nintedanib for PF-ILD (INBUILD trial)

Flaherty KR et al. N Engl J Med. 2019; 381(18)



Nintedanib for PF-ILD (INBUILD trial)

Flaherty KR et al. N Engl J Med. 2019; 381(18)



Nintedanib for PF-ILD (INBUILD trial)

Flaherty KR et al. N Engl J Med. 2019; 381(18)



Nintedanib for PF-ILD (INBUILD trial)

Flaherty KR et al. N Engl J Med. 2019; 381(18)



Nintedanib for PF-ILD (INBUILD trial)

Flaherty KR et al. N Engl J Med. 2019; 381(18)



Nintedanib for PF-ILD (Subgroup)

• Endpoint

✓ Rate of decline in FVC over 52 weeks

✓ Subgroup analysis on 5 prespecified subgroups based on ILD diagnosis

Wells AU et al. Lancet Respir Med. 2020;8(5)



Nintedanib for PF-ILD (INBUILD trial)

Wells AU et al. Lancet Respir Med. 2020;8



Nintedanib for PF-ILD (INBUILD trial)

Wells AU et al. Lancet Respir Med. 2020;8



Pirfenidone for unclassifiable PF-ILD

• Double-blind placebo-controlled phase 2 trial (70 centers)

• 253 unclassifiable ILD 

• Patients

✓ Unclassifiable ILD (Not able to classify with moderate to high confidence)

✓ FVC ≥ 45% and DLco ≥ 30% and HRCT fibrosis ≥ 10% and 6 MWD ≥ 150m

✓ FVC absolute decline ≥ 5% or worsening of Sx within 6 months

• Protocol

✓ (1:1 ratio) PFD 2403 mg vs. Placebo for 24 weeks

• Outcome

✓ Mean FVC change (24 weeks) by daily home spirometry

✓ Change in FVC (site spirometry), DLco, 6MWD, UCSD-SOBQ score, SGRQ score

Maher TM et al. Lancet Respir Med. 2020;8(2)



Pirfenidone for unclassifiable PF-ILD

PFD
-87.7 mL 

(-338.1 - 148.6)

Placebo
-157.1 mL 

(-370.9 – 70.1)

Maher TM et al. Lancet Respir Med. 2020;8



Pirfenidone for unclassifiable PF-ILD

Maher TM et al. Lancet Respir Med. 2020;8



Pirfenidone for unclassifiable PF-ILD

Maher TM et al. Lancet Respir Med. 2020;8



Pirfenidone for non-IPF Lung Fibrosis (RELIEF trial)

• Double-blind placebo-controlled phase 2b trial (RELIEF trial) (17 centers)

• 127 non-IPF lung fibrosis (57 CHP, 37 CVD-ILD, 27 fibrotic NSIP, 6 asbestos-

ILD)

• Patients

✓ Annual absolute FVC decline ≥ 5% (Three FVC measurement within 6-24 months)

✓ CVD-LF, Fibrotic NSIP, Chronic HP, Asbestos-induced lung fibrosis

• Protocol

✓ (1:1 ratio) PFD 2403 mg vs. Placebo for 48 weeks

• Outcome

✓ Absolute FVC change (48 weeks)

✓ Change in FVC (categorical), DLco, 6MWT D, SGRQ, PFS, Adverse event

Behr J et al. Lancet Respir Med. 2021;9(5)



Pirfenidone for non-IPF Lung Fibrosis (RELIEF trial)

Behr J et al. Lancet Respir Med. 2021;9(5)



Behr J et al. Lancet Respir Med. 2021;9(5)

Pirfenidone for non-IPF Lung Fibrosis (RELIEF trial)



Behr J et al. Lancet Respir Med. 2021;9(5)

Pirfenidone for non-IPF Lung Fibrosis (RELIEF trial)



Behr J et al. Lancet Respir Med. 2021;9(5)

Pirfenidone for non-IPF Lung Fibrosis (RELIEF trial)



Pirfenidone for PPF Other Than IPF

Recommendations

• We recommend further research into 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

Raghu G et al. Am J Respir Crit Care Med. 2022;205(9)



Ghazipura M et al. Am J Respir Crit Care Med. 2022;19(6) 

Pirfenidone for PPF Other Than IPF



Ghazipura M et al. Am J Respir Crit Care Med. 2022;19(6) 

Pirfenidone for PPF Other Than IPF



Limitations of Evidence (Pirfenidone)

• Data from low number of patients 

• Early termination of study due to futility (RELIEF trial)

• Potential problems of making recommendations specific for uILD

✓ May discourage clinicians in identifying and differentiating ILD

Raghu G et al. Am J Respir Crit Care Med. 2022;205(9)

Ghazipura M et al. Am J Respir Crit Care Med. 2022;19(6) 



Nintedanib for PPF Other Than IPF

Recommendations

• We suggest nintedanib for the treatment of PPF in patients who have 

failed standard management for fibrotic ILD, other than IPF 

(conditional recommendation, low-quality evidence)

• We recommend research into the efficacy, effectiveness, and safety of 

nintedanib in specific types of non-IPF ILD manifesting PPF



Nintedanib for PPF Other Than IPF

Ghazipura M et al. Am J Respir Crit Care Med. 2022;19(6) 



Nintedanib for PPF Other Than IPF

Ghazipura M et al. Am J Respir Crit Care Med. 2022;19(6) 



Takeaway (I)

Concept of PPF

• Fibrotic ILD other than IPF with progression (Classification concept)

• CTD-ILD, Fibrotic HP, Idiopathic NSIP, unclassifiable ILD etc.

• Various terms (PF-ILD, Fibrotic ILD with progressive phenotype) → PPF

Clinical significance of PPF

• Consists 30-50% of non-IPF ILD

• Decline of pulmonary function (similar to that of IPF)

• Poor prognosis (Survival)



Takeaway (II)

Diagnosis of PPF

• Definition and criteria proposed by ATS/ERS/JRS/ALAT (2022)

• Symptoms, physiology (Absolute change of FVC, DLco), Radiography (HRCT)

• May evolve over time (validation)

Treatment of PPF

• Nintedanib

✓ Recommended (in whom standard treatment has failed)

• Pirfenidone

✓ Future research recommended
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