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Anti fibrotic treatment –

only for IPF ?  



• ↓ fibroblast proliferation
• ↓ extracellular matrix
• Tissue repair 
(re-epithelialisation)

• ↑ gas exchange units

Therapy –
antifibrotic

• Fibroblast foci 
• ↑ extracellular matrix
(collagens,fibronectin, 

proteoglycans)
• ↓ gas exchange units

Idiopathic Pulmonary Fibrosis

Improved outcome



Rationale for antifibrotic treatment  
in NONIPF-PF: 



● Collagen vascular disease/connective tissue 
diseases 

● Occupational lung diseases- e.g., asbestosis 
● Familial interstitial pneumonia
● Hypersensitivity pneumonitis
● Co-existing patterns- Combined diseases-with PPFE ? 

emphysema (CPFE) ? , sarcoidosis –IPF (CS-IPF)**                  
Coincidental or unique phenotype ? 

Idiopathic Interstitial Pneumonias (IIP)
Multidisciplinary Classification – An Update from 2002

ATS/ERS Statement*

* Travis et al AJCCM 2013
**Collins et al , Respiratory Medicine , 2018

Differential Diagnosis
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Lederer DJ and Martinez FJ, N Engl J Med 2018; 378: 1811



Idiopathic Pulmonary Fibrosis
Evidence Based Guidelines for Diagnosis and Management*

● Does not equate to diagnosis of  IPF 
● Connective tissue diseases
● Asbestosis
● Sarcoidosis ( fibrosing sarcoid; combined Sarcoid-UIP)
● Genetic syndromes 
● Hypersensitivity pneumonitis due to environmental exposures –

always a concern when fibrosis is upper lobe, lymphocytic 
cellular pattern (BAL), co-existing multi lobular air trapping, 
nodules(HRCT), airway centric fibrosis(pathology)

● Pulmonary fibrosis of unknown cause does  not equate to 
diagnosis of IPF

Usual interstitial Pneumonia Pattern 



POSSIBLE ILD DIAGNOSES

Idiopathic nonspecific interstitial 
pneumonia

Unclassifiable IIP

Other IIP

Hypersensitivity pneumonitis

Rheumatoid arthritis-associated 
ILD

Mixed connective tissue disease

Systemic sclerosis-associated ILD

Other CTD-ILD

Exposure-related ILD

Sarcoidosis

Other fibrosing ILD

Trial indication: 
List of possible underlying ILD diagnoses (check only 
one box)

Flaherty et al, BMJ Open Respir Res 2017 ;4: e000212



Interstitial Lung Diseases





Pulmonary fibrosis : Fibrotic lung 
diseases 

pathology/pathogenesis

Fibrotic process

Increased fibroblasts (proliferating)

excess collagen deposition

Current / increasing awareness: 



Idiopathic Pulmonary Fibrosis
Disease Activity: Pulmonary Parenchyma

● Alveolar epithelial cells-injury;apoptosis
● Epithelial-mesenchymal transformation
● Mesenchymal cells (myofibroblasts, fibroblasts, 

fibrocytes)

● Genetic predisposition :
MUC5B, TERT/TERC, TELOMERES ,ABCA3, AKAP 13 ,Others



Sack and Raghu 
ERJ 2019 









Idiopathic interstitial pneumonia :
Fibrotic Interstitial lung disease

Current critical issues -
Challenges in diagnosis and management
-a constellation of symptoms and signs with 
recognized histopathologic and clinical features 
and behaviour patterns but no real established 
criteria
- hopefully, biomarkers will be precise in future 
and therapeutic strategies developed





Wells et al ERJ 2018;51: 
1800692  



May 29 2014







Idiopathic Pulmonary 
Fibrosis

Treatment with a novel Antifibrotic Agent

Am J Respir Crit Care Med 1999; 159:1061-9

University of Washington Medical Center, Seattle, Washington, USA



PRFD Inhibits Calf-Serum-Stimulated 
Proliferation of Human Lung Fibroblasts
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PRFD Inhibits TGF-β-Stimulated 
Collagen Synthesis
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Cells Remain Viable and Capable of 
Proliferating After Removal of PRFD

Lurton et al. AJRCCM 1996; 153:A403



Pirfenidone
Antifibrotic Agent

● Ameliorates induced pulmonary fibrosis in animals1,2

● Decreases in vivo extracellular matrix components1,2

● Decreases in vitro human lung fibroblast growth3

● Decreases in vitro collagen synthesis3

● Blocks the in vitro mitogenic effect of PDGF, TGF-β, 
on human lung fibroblasts3

1. Margolin SB and Lefkowitz S. FASER Journal 1994; 8 (4):A382
2. Iyer J et al. J Lab Clin Med 1995; 125:779-85
3. Lurton et al. ATS Meeting 1996;A403 (AJRCCM 1996; 153) 



Antifibrotic treatment –
beyond IPF-
NON IPF-PF  



Ongoing Clinical Trials of antifibrotic medications in nonIPF fibrotic interstitial lung disease

Trial ID Name Phas
e

Patients (n) Intervention Duratio
n

Primary outcome Key Secondary 
Outcomes

Nintedanib

NCT02597
933

Safety and efficacy of 
150 mg nintedanib
twice daily in Systemic 
Sclerosis (SENSCIS)

III 580, SSc-
pulmonary

fibrosis

Nintedanib 150 mg bid 
or placebo added to 
exisiting treatment 

(stable dose 
methotrexate, MMF 
and/or prednisone 

<=10 mg daily)

52 
weeks

Annual rate of 
decline FVC (mL)

Time to all cause 
mortality, absolute
change dyspnea 
score, Modified 

Rodan Skin Score, 
SGRQ, change in 
FVC % predicted, 

change DLCO

NCT02999
178

Efficacy and Safety of 
Nintedanib in Patients 
With Progressive 
Fibrosing Interstitial 
Lung Disease (PF-ILD) 
(INBUILD®)

III 663 patients 
with 

progressive 
fibrosing ILD 

(see text)

Nintedanib 150 mg bid 
or placebo

52 
weeks

Annual rate of 
decline FVC

Change in K-BILD 
score, time to first 

AE or death, time to 
progression (>=10% 

decrease FVC or 
death)

NCT03283
007

Nintedanib in Lung 
Transplant Recipients 
With Bronchiolitis 
Obliterans Syndrome 
Grade 1-2 (INFINITx-
BOS)

III 80 patients
>=6 months 

post lung 
transplant with 

BOS

Nintedanib 150 mg bid 
or placebo (patients 

already on 
azithromycin)

6 
month

s

Rate of decline in 
FEV1 (mL) over 6 

months

Change 6MWD, 
change SGRQ, 
change in BOS 
grade, absolute 
change oxygen 

saturation
NCT02496
585 

Study to Evaluate the 
Efficacy and Safety 
of Nintedanib (BIBF 
1120) + Prednisone 
Taper in Patients With 
Radiation Pneumonitis

II 68 patients
with radiation 
pneumonitis

Nintedanib 150 mg 
twice daily or placebo 
taken for 12 weeks in 
addition to prednisone

52
weeks

Freedom from acute 
pulmonary 

exacerbation

None 

Antifibrotic treatment for NON IPF-PF :
ongoing clinical trials  ( clinical trial.gov)



Flaherty KR et al. BMJ Open Resp Res 2017;4:e000212

INBUILD TRIAL  

*Visits to occur every 16 weeks until end of treatment.  
Eligible patients had fibrosing ILD of >10% extent on HRCT; met protocol-defined criteria for 
disease progression in 24 months before screening; and had FVC ≥45% predicted and Dlco 
>30%  and <80% predicted. 



Maher TM et al. BMJ Open Resp Res 2018;5:e000289.

TRIAL OF PIRFENIDONE IN PATIENTS WITH 
UNCLASSIFIABLE PROGRESSIVE FIBROSING ILD

0 24
Week

R 1:1  

Pirfenidone 801 tid (n≈125)

Placebo (n≈125)

*Washout period for subjects taking prohibited medications. 
Eligible patients had fibrosing ILD that could not be classified with moderate to high confidence 
into any category of ILD following multidisciplinary team discussion; >10% extent of lung fibrosis on 
HRCT scan; absolute decline in FVC >5% predicted or significant symptomatic worsening in last 6 
months in opinion of the investigator; FVC ≥45% predicted and Dlco ≥30% predicted. 

-3

Screening

-7

Washout*

28

Follow-up



*Keith Meyer : Ann Am Thorac Soc Vol 15, No 11, pp 1273–1285, Nov 2018

Clinical trials of novel therapies for SSc-ILD : Recently completed and ongoing*
(clinicaltrial.gov) 



Distler O et al. Clin Exp Rheumatol 2017;35 Suppl 106:75-81.

SENSCIS TRIAL  

Eligible patients had systemic sclerosis; >10% extent of lung fibrosis on HRCT scan; FVC ≥40% 
predicted and Dlco 30-89% predicted. Randomised patients were stratified by 
presence/absence of anti-topoisomerase antibody. 



EFFECT OF DISEASE-MODIFYING THERAPY
ON LUNG FUNCTION DECLINE

Richeldi L et al, Lancet 2017; 389: 1941-
1952



AJRCCM 2012



A single reduction in FVC>10% may not be 
meaningful on its own

o An isolated drop in FVC on a single occasion could 
occur by chance alone 

o Corroborative evidence useful:
o Downward trend in DLCO
o Symptoms (increasing breathlessness)
o Repeating HRCT may be helpful to confirm ILD 

progression/exclude other causes worsening
o If worsening marginal, continue to observe 







Arthritis & 
Rheumatology
Vol. 0, No. 0, Month 2019, pp 1–14
DOI 10.1002/art.40769
© 2019 American College of Rheumatology and the 
Association of Physicians of Great Britain & Ireland



Trials of antifibrotic agents in 
non IPF ILDs

SSc-ILD
● Phase 2 LOTUSS Study: pirfenidone

+/- MMF1
● NCT03221257 (SLS III): Phase 2 

study combining MMF with 
pirfenidone versus placebo for 18 
months

– Recruitment to start in October 2017 –
150 patients target enrolment

● NCT02597933: Phase 3 study of 
nintedanib vs placebo (background 
MMF permitted stable dose)

– 520 patients target enrolment 
(completion Dec 2018)

– primary outcome: annual rate of FVC 
decline 

– Results anticipated ( ATS 2019)

RA-ILD
● NCT02808871: Phase 2 study of 

pirfenidone versus placebo, allows 
background stable immunosuppression

– 270 patients target enrolment; estimated 
completion 2021

Fibrotic HP
● NCT02958917: Phase 2 safety and efficacy 

trial of pirfenidone: target enrolment of 40 
pts

Non IPF ILD
● NCT02999178: Phase 3 study of 

nintedanib vs placebo in progressive, non-
IPF lung fibrosis; MMF or azathioprine not 
allowed during first six months

● NCT03099187: Phase 3 study of 
pirfenidone in unclassifiable progressive 
ILD:  target enrolment=250 pts; stable MMF 
allowed



Treatment for CTD-ILD 
ongoing clinical trials (clinical trial.gov)
● SENSCIS ( ILD-scleroderma)- phase 3 clinical 

trial : Nintedanib vs placebo (allowing 
background therapy with mycophenolate) 

● SLS III  ( ILD-scleroderma )-phase 3 clinical  
trial : pirfenidone vs mycophenolate

● TRAIL ( ILD-Rheumatoid arthritis)-phase 3 
clinical trial 
pirfenidone vs placebo ( allowing background 

therapy)



Antifibrotic treatment –
beyond IPF-
NON IPF-PF  



Thank you


	Ganesh Raghu, MD, FCCP, FACP
	Ganesh Raghu, MD
	Anti fibrotic treatment –��only for IPF ?  �
	Diapositiva numero 4
	Rationale for antifibrotic treatment  in NONIPF-PF: �
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Idiopathic Pulmonary Fibrosis�Evidence Based Guidelines for Diagnosis and Management*
	POSSIBLE ILD DIAGNOSES
	Interstitial Lung Diseases
	Diapositiva numero 12
	Pulmonary fibrosis : Fibrotic lung diseases 
	Idiopathic Pulmonary Fibrosis�Disease Activity: Pulmonary Parenchyma
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Idiopathic interstitial pneumonia :�Fibrotic Interstitial lung disease
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 25
	PRFD Inhibits Calf-Serum-Stimulated Proliferation of Human Lung Fibroblasts
	Diapositiva numero 27
	Cells Remain Viable and Capable of Proliferating After Removal of PRFD
	Pirfenidone�Antifibrotic Agent
	Antifibrotic treatment –�beyond IPF-�NON IPF-PF  �
	Diapositiva numero 31
	Diapositiva numero 32
	Diapositiva numero 33
	Diapositiva numero 34
	Diapositiva numero 35
	Diapositiva numero 36
	Diapositiva numero 37
	A single reduction in FVC>10% may not be meaningful on its own
	Diapositiva numero 39
	Diapositiva numero 40
	Diapositiva numero 41
	Trials of antifibrotic agents in non IPF ILDs
	Treatment for CTD-ILD �ongoing clinical trials (clinical trial.gov)
	Antifibrotic treatment –�beyond IPF-�NON IPF-PF  �
	Diapositiva numero 45

