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The birth of IPF - 2001 
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Importance of IPF 



 Ley B et al, Am J Respir Crit Care Med 2011 
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IPF disease progression 



DAY BY DAY DISEASE PROGRESSION 

Russell AM. et al. Am J Respir Crit Care Med 2016 
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DAY BY DAY DISEASE PROGRESSION 

Russell AM. et al. Am J Respir Crit Care Med 2016 
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Stable = 8% 

Rapidly progressive = 22% 



Gazing into the crystal ball:  

can treatment response be predicted in IPF?  

 
There is still a major unmet need for biomarkers to 

identify  

 

 individuals who are most likely to benefit from treatment 

(predictive biomarkers) and  

 

 for measuring an individual’s treatment response 

(pharmacodynamic biomarkers)  



IPF – Treatment 



The birth of IPF - 2001 

May 2014 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj-yv-bm47MAhUIxmMKHTjgAc8QjRwIBw&url=http://www.informedmedicaldecisions.org/2012/03/01/nejm-article-on-shared-decision-making-and-patient-centered-care/nejm-logo-4/&psig=AFQjCNEVlT13KQxPwNLgkEKl_Kn_Vibdrg&ust=1460726176648186


CH3

Pirfenidone (5-methyl-1-pheny-2-[1H]-pyridone)  

– Orally bioavailable2

– A synthetic non-peptide molecule2

– Of low molecular weight (FW = 185.22 g/mol)2

– A pyridone that contains a pyridine ring bearing a 
ketone2

Pirfenidone = C12H11NO

1. King TE et al. N Engl J Med  2014;370:2083-2092; 2. National Center for Biotechnology Information. PubChem Compound 
Database; CID=40632, https://pubchem.ncbi.nlm.nih.gov/compound/40632 (accessed February 2015).

Pirfenidone was the first treatment to be approved to treat IPF in Europe and Japan 

and is licensed for use in Europe, North America, Asia and Latin America1

CH3
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Summary of key clinical endpoints in pooled analyses of 
pirfenidone Phase III trials at 1 year 

CI, confidence interval; FVC, forced vital capacity; HR, hazard ratio  
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HR 0.52 (95% CI: 0.31, 0.87)*; p=0.011 

All-cause mortality 

*Assessed at Weeks 12, 24, 36 and 48 in CAPACITY  

 and Weeks 13, 26, 39 and 52 in ASCEND  

 

Noble PW et al. Eur Respir J 2016  
 



Clinical outcomes – respiratory hospitalizations 

  All-cause hospitalizations Respiratory-related hospitalizations 

Hospitalizations*  
Pirfenidone 

(N = 623) 

Placebo 

(N = 624) 

Pirfenidone 

(N = 623) 

Placebo 

(N = 624) 

Events, n 139 151 54 87 

Patients with ≥ 1 event 

n (%) 106 (17) 115 (18) 41 (7) 74 (12) 

Hazard ratio (95% CI) 0.91 (0.70, 1.19) 0.52 (0.36, 0.77) 

P-value 0.53 0.001 

Pirfenidone may reduce the risk of non-elective 

respiratory-related hospitalizations  

by 48% over 12 months 

Ley B, et al. Am J Resp Crit Care Med, 2017 



Clinical outcomes – death after hospitalizations 

Hazard ratio 95% CI P-value 

All-cause hospitalization (n=221*) 

Unadjusted 0.49 0.28–0.86 0.013 

Adjusted for propensity 

score† 
0.56 0.32–0.99 0.047 

Respiratory hospitalizations (n=115*) 

Unadjusted 0.55 0.28–1.08 0.082 

Adjusted for propensity 

score† 
0.50 0.25–1.03 0.061 

Non-respiratory hospitalizations (n=124*) 

Unadjusted 0.67 0.26–1.74 0.412 

Adjusted for propensity 

score† 
0.73 0.27–1.97 0.537 

Pirfenidone may reduce the risk of death after  

all-cause hospitalization by 44% over 12 months 

Ley B, et al. Am J Resp Crit Care Med, 2017 



Clinical outcomes – additional mortality data 

Costabel et al. Respiration 2017 

The median on-

treatment survival from 

the first dose of 2403 

mg/day pirfenidone* in 

the RECAP study was 

77.2 months 

6.4 years on-

treatment survival 

with pirfenidone 

*Assume 1 month = 30.4375 days. 



 

 The survival rate of the patients in the 

treatment group was 70.0% (±10.2%) 

at 15 days, 45.0% (±11.1%) at 30 

days, 35.0% (±10.7%) at 60 days and 

7.5% (±6.6%) at 370 days (maximum 

length of the follow-up period).  

 The stratified log rank test showed that 

the patients in the treatment group 

survived for a significantly longer 

time than those in the control group 

(median survival time: 137.0 [95% CI, 

39.0–373.0] versus 16.0 [95% CI, 14.0–

22.0] days; p=.0009) 

 

 

 

Pirfenidone improves the survival of patients 

with idiopathic pulmonary fibrosis 

hospitalized for acute exacerbation 

 Vianelloa A. et al. CURRENT MEDICAL RESEARCH AND OPINION, 2019 



IPF and more advanced lung function impairment, defined 

as  

percent predicted forced vital capacity (%FVC) < 50% 

and/or 

 percent predicted carbon monoxide diffusing capacity < 

35%.  



Patients (%) 
Pirfenidone 

(N=278) 
Placebo  
(N=277) 

Cough 25.2 29.6 

Nausea 36.0 13.4 

Diarrhea 22.3 21.7 

Upper respiratory tract infection 21.9 20.2 

Fatigue 20.9 17.3 

Rash 28.1 8.7 

Dyspnea 14.7 17.7 

Idiopathic pulmonary fibrosis 9.4 18.1 

Bronchitis 14.0 13.0 

Dyspepsia 17.6 6.1 

Nasopharyngitis 11.9 10.8 

Anorexia 15.8 6.5 

Vomiting 12.9 8.7 

Weight decreased 12.6 7.9 

Gastroesophageal flux 11.9 6.5 

Insomnia 11.2 6.5 

But tolerability needs to be managed… 
ASCEND trial 
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Possible     Mechanisms of Nintedanib Action 

• Triple kinase 

inhibitor 

• Phosphatase 

activator 

• Antiangiogenic, 

antitumor activity 

 

VEGF 

Nintedani

b 

PDGF FGF SHP-1 

Hilberg F, et al. Cancer Res. 2008 
Tai WT, et al. J Hepatol. 2014 

Pleiotropic Effects 
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Placebo 
Nintedanib 150 mg bid 

M
e
a
n
 (

S
E

M
) 

o
b
s
e
rv

e
d
 c

h
a
n
g
e
 f
ro

m
  

b
a
s
e
lin

e
 i
n
 F

V
C

 (
m

L
) 

No. of patients 

Nintedanib  709 699 695 685 664 639 580 

Placebo 497 490 490 484 475 460 408 

2 4 6 12 24 36 52 

Week 

0 

Changes in FVC over time in the TOMORROW and 

INPULSIS® trials 

Richeldi L et. al. Respiratory Medicine (2016) 
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All-cause mortality over 52 weeks:  
Pooled data from TOMORROW and INPULSIS®  

HR 0.70  

(95% CI; 0.46, 1.08) 

p=0.0954 

Nintedanib 150 mg bid (n=723) Placebo (n=508) 

Patients who died, n (%) 42 (5.8) 42 (8.3) 

Placebo 

Nintedanib 150 mg bid 

Richeldi L et. al. Respiratory Medicine (2016) 



TIME TO FIRST CONFIRMED OR SUSPECTED  
ACUTE EXACERBATION PER ADJUDICATION 

 
  

Nintedanib 150 mg bid (n=638) Placebo (n=423) 

Patients with ≥1 acute exacerbation, n (%) 12 (1.9) 24 (5.7) 

Placebo 
Nintedanib 150 mg bid 

HR 0.32  

(95% CI; 0.16, 0.65) 

p=0.0010 

Richeldi L, et al. N Engl J Med. 2014 



Adverse events 



Survival outcomes with long term nintedanib 

• Mean (95% CI) survival was estimated as 11.6 (9.6, 14.1) years in nintedanib-treated patients and  
3.7 (2.5, 5.4) years in placebo-treated patients; median survival was estimated as 8.5 years in  
nintedanib-treated patients and 3.3 years in placebo-treated patients 

Am J Respir Crit Care Med 2018 
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Pirfenidone works across major patient subgroups… 

Noble PW et al. Eur Resp J 2016 
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Bonella et al, Drug Design Development & Therapy 2015:9 

                                  Subgroups Analysis      Nintedanib works across major patient subgroups… 



IPF – the future 



 Somogyi V, et al. Eur Respir Rev 2019  
  



Lancet Resp Med 2014; 11: 933-42 

Lancet Respir Med. 2014  



Vanchieri C, et al Am J Respir Crit Care Med 2018 



Flaherty KA, et al Eur Respir J 2018 



         

           Trials of Pirfenidone and nintedanib in combination 

IPF clinical treatment trials: where we were at AIR 2017

1. Parker J, et al. ATS 2017;195:A7606; 2. Raghu G, et al. Lancet Respir Med. 2017;5:22–32;

3. Clinicaltrials.gov identifier: NCT02550873; 4. Flaherty KR, et al. Eur Respir J. 2018;52:1800230; 

5. Vancheri C, et al. Am J Respir Crit Care Med. 2018;197:356–363 

Trials of new molecules

• PBI-40501

• Phase II, open-label study showed PBI-4050 
was well tolerated with a good safety profile

• Potential drug–drug interactions with 
pirfenidone

• Simtuzumab2

• Phase II trial showed no improvement in 
progression-free survival

• PRM-1513

• Phase II trial to evaluate the efficacy of 
PRM-151

Trials of pirfenidone and nintedanib 
in combination 

• Nintedanib added to pirfenidone4 and 

pirfenidone added to nintedanib 

(INJOURNEY)5

• Safety and tolerability profile similar to 

Phase III trials, with a slightly higher 

discontinuation rate

• Short duration, no placebo controls

• No robust efficacy data

IPF, idiopathic pulmonary fibrosis







Difference −0.52  
(95% CI: −3.33, 2.30) 

p=0.72 

Time to absolute FVC decline ≥5% predicted or death 
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Nintedanib + sildenafil (n=135) Nintedanib + placebo (n=136) 

Change from baseline in brain natriuretic peptide at week 24 

Difference −51.3 
(95% CI: −85.1, −17.6) 

p=0.003 

patients with IPF and a DLCO  of 35% or less  



Jürgen Behr,1 Steven D. Nathan,2 Sergio Harari,3 Wim Wuyts,4 Nesrin Mogulkoç 
Bishop,5 Demosthenes Borous,6 Katerina Antoniou,7 Julien Guiot,8 Mordechai 
Kramer,9 Klaus-Uwe Kirchgaessler,10 Monica Bengus,10 Frank Gilberg,10 Athol U. 
Wells11 

 • Baseline Characteristics of All Patients Randomized in 
a Phase IIb Trial of Sildenafil Added to Pirfenidone in 
Patients With Advanced Idiopathic Pulmonary Fibrosis 
and Risk of Pulmonary Hypertension 

 
• Screening/run-in failure occurred in 96/271 patients (35.4%), mainly based on 

eligibility criteria related to advanced IPF and risk of PH. 

•  All randomized patients (N=177) were included; mean age was 68.6 years, 
75.7% were male and mean time from IPF diagnosis was 3.1 y  

 

• Additional values reported in MA29957 included: mean mPAP on RHC was 
28.1 mmHg (n=32), echocardiogram (ECHO) peak TRV was 3.5 m/s (n=158) 
and sPAP was 57.5 mmHg (n=157). Mean 6MWD was 290.7 m. 

 
ATS 2019 





 Somogyi V, et al. Eur Respir Rev 2019  
  



What’s new from clinical (treatment) trials in IPF? 

Summary

Promising Phase II studies

• Autotaxin inhibitor (GLPG1690)

• Recombinant human pentraxin 2 (PRM-151)

• Pamrevlumab (anti-CTGF)

• Anti-integrin-ανβ6 (BG00011; STX-100)

• PBI4050

Open for discussion: advanced IPF 

• Antifibrotics in combination with sildenafil

• Pirfenidone plus sildenafil

• Nintedanib plus sildenafil

• IPF vascular component – sildenafil?



p=0.001

Raghu G. et al. JAMA. 2018;319:2299–2307

Recombinant human pentraxin 2 in IPF: change in FVC (primary outcome)

Least-squares mean change in FVC percentage of predicted value from baseline to Week 28

CI, confidence interval

p=0.13 p=0.002



MF, myelofibrosis

Recombinant human pentraxin 2 in IPF: effect on FVC

Raghu G. et al. JAMA. 2018;319:2299–2307

Lancet Respir Med. 2019  



GLPG

1690

GPCR, G-protein-coupled receptor; LPA, lysophosphatidic acid; PLA, phospholipase A; 

PPAR, peroxisome proliferator activated receptor; RAGE, receptor for advanced glycation end products 
Knowlden S, et al. J Immunol. 2014;192:851–857;

Maher TM, et al. Lancet Respir Med. 2018;8:627–635

GLPG1690, a novel autotaxin inhibitor, to treat IPF: a Phase IIa study

Mechanism of action 

‘Target engagement’:

GLPG1690 →  serum LPA C18:2 →→ 
‘Target engagement’: 

GLPG1690  serum LPA C18:2 





In those with a TT genotype, NAC therapy is associated with 

improved survival compared with placebo (Plogrank = 0.06; HR 

0.14 ; 95% CI 0.02–0.83; P = 0.03)  

TOLLIP TT genotype 





Summary 

 

• Unmet need for biomarkers 

 

• Current therapy for IPF: nintedanib and pirfenidone  

 

• Emergence of combination therapy  

 

• Novel disease modifying agents 

 

• Development of personalized therapy  
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Conclusions 

Based on recent advances, the future for treatment of IPF seems to be oriented towards a 

possible combination therapy strategy as it is already happening for most respiratory disorders. 

There is consistent hope for a near future in which IPF therapies will target different pathologic 

pathways, thus making possible to provide a personalised and effective therapeutic strategy to 

treat, hopefully cure, IPF. 

 

 

 

 

 

  



Αποτελεσματικότητα και ασφάλεια 
της φαρμακευτικής θεραπείας… 
 
…αλλά και 
 
αναγνώριση των προτιμήσεων και 
των  αναγκών κάθε ασθενούς 
σχετικά με τη συνολική του φροντίδα 




