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“Fibrosis and resultant organ failure account for at least one third of deaths worldwide. 

Since fibrosis is common and has adverse effects in all organs, it is an attractive 
therapeutic target.  

Contrary to the widely held perception that scar tissue is permanent, the available evidence 
points to the highly plastic nature of organ fibrosis.” 

NEJM 2015; 372: 1138-49 



NEJM 2015; 372: 1138-49 
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Introduction 

• IPF is a specific form of chronic, progressive 

fibrosing interstitial pneumonia of unknown 

cause that leads to irreversible loss in lung 

function; average FVC decline 

~150–200 mL in 1st year1 

• 5-year survival rate of 20–40%2 

• Pirfenidone and nintedanib were approved for 

IPF in 20143–4 

– Both slow the rate of decline in FVC 

– No drugs to date have been shown to abort 

disease progression or improve any objective 

measurements of disease status5–6 

• The need for novel IPF treatments persists 

FVC, forced vital capacity; IPF idiopathic pulmonary fibrosis. 

 

1. Raghu G, Eur Respir J. 2017;50:1701209; 2. Olson AL, et al. Am J Respir Crit Care Med. 2007;176(3):277–84; 3.  Esbriet US prescribing information. Available at: 

https://www.accessdata.fda.gov/ drugsatfda_docs label/2014/022535s000lbl.pdf (accessed March 2018); 4. Ofev US prescribing information. Available at: 

https://www.accessdata.fda.gov/drugsatfda_docs/label/2014/205832s000lbl.pdf (accessed March 2018); 5. King TE, Jr, et al. N Engl J Med. 2014;370(22):2083–92;  

6. Richeldi L, et al. N Engl J Med. 2014;370(22):2071–82. 
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Healthy individuals aged 60 years 

Natural course of lung function in patients 

with mild to moderate impairment 

 

Adapted from Raghu G, Eur Respir J; 50:1701209. 

Average FVC decline 

~150–200 mL for 1st year 

https://www.accessdata.fda.gov/
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   Targeting of established and novel pharmacologic pathways in IPF  

   

Kareem Ahmad and Steven D. Nathan. EXPERT REVIEW OF RESPIRATORY MEDICINE 2018  

  



Combination therapy: Rationale for combination of antifibrotics 

Pirfenidone1-8 Nintedanib9 

1. Di Sario A, et al. J Hepatol. 2012;37:584–591; 2. Schaefer CJ, et al. Eur Respir Rev. 2011;20:85–97; 3. Oku H, et al. Eur J Pharmacol. 2008;590:400–408;  

4. Liu H, et al. Am J Transplant. 2005;1256–1263; 5. Nakayama S, et al. Life Sci. 2008;82:210–217; 6. Oku H, et al. Eur J Pharmacol. 2002;446:167–176;  

7. Grattendick KJ, et al. Int Immunopharmacol. 2008;8:679–687; 8. Iyer SN, et al. J Pharmacol Exp Ther. 1999;289:211–218; 9. Wollin L, et al. Eur Respir J. 

2015;45:1434–1445 





Antifibrotic combination therapy trials in IPF 

• Two trials combining pirfenidone and nintedanib were completed in 2017 

1. Flaherty K, et al. Poster presented at ERS 2017: PA2805;  

2. Flaherty K, et al. Eur Respir J; accepted for publication; 3. Vancheri C, et al. Am J Respir Crit Care Med. 2018;197:356–363 

Nintedanib added to stable pirfenidone 

(NCT02598193; Roche)1,2 

Pirfenidone added to stable nintedanib 

(NCT02579603; BI)3 

Design Exploratory multicentre, open-label, single-arm Open-label, randomised, parallel-group 

Enrolment 89 105 

Duration 24 weeks 12 weeks 

Primary 

outcome 

Patients (%) who complete  

24 weeks of combination treatment  

on pirfenidone (1602–2403 mg/day)  

and nintedanib (200–300 mg/day) 

Patients (%) with on-treatment GI AEs  

from baseline to Week 12 

BI, Boehringer Ingelheim 



         

           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



• The move towards a holistic approach for management of 

IPF 
– Including a focus on quality of life and best supportive care 

• We need to take comorbidities into account when treating 

IPF 

ABCDE of ILD care 

Importance of accounting for comorbidities in patients with IPF 

van Manen MJ, et al. Ther Adv Respir Dis. 2017;11:157–169 GERD, gastroesophageal reflux disease; OSA, obstructive sleep apnoea 

Assess  

Patients’ needs and 

values 

Patients as partner in 

care 

Include caregivers 

Backing 

Co-morbidities 

and comfort 

care 

Disease-modifying 

treatment 
End-of-life care 

Education 

Self-management 

Support groups 

Patient advocacy groups 

Pulmonary rehabilitation 

Prevention 

− Stop smoking 

− Vaccination 

Discuss trial options 

Co-morbidities 

− Cadiovascular 

− OSA 

− Lung cancer 

− Emphysema 

− GERD 

Comfort-care 

− Dyspnoea 

− Cough 

− Fatigue 

− Depression/anxiety 

Ntifibrtic drugs 

− Pirfenidone 

− Nintedanib 

Lung transplantation 

(if patient is eligible) 

Timing of discussion 

Discuss 

− Fears 

− Palliative options 

− Practical needs 

− Prefered place of dying 

− Prefered way of dying 

Consider palliative team 

Discuss treatment limits 

− Do not resuscitate 

code 

− Do not intubate code 
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                Modifiable Comorbidities in IPF management 



Raghu G, et al. Lancet Respir Med 2018 



Nintedanib plus sildenafil in IPF: INSTAGE study design

Objectives of INSTAGE® trial:

• Assess the efficacy and safety of combined treatment with nintedanib and sildenafil in patients with 

IPF and severely impaired gas exchange 

• Enlarge the efficacy and safety database for nintedanib monotherapy with data from patients with 

IPF and severely impaired gas exchange 

• Primary endpoint: change from baseline in SGRQ total score at Week 12

bid, twice a day; SGRQ, St George’s Respiratory Questionnaire; tid, 3 times a day Kolb M, et al. N Engl J Med. 2018;379:1722–1731
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Difference −0.52  

(95% CI: −3.33, 2.30) 

p=0.72 



Hazard ratio 0.56 

(95% CI: 0.38, 0.82) 

p=0.003 



Normal 

↑TGFb1 

↑VEGF 

↑ET-1 

↓BMP-4 

↓BMP-7 

↑TGFb1 

↓VEGF 

↑ET-1 

Advanced fibrosis and PH 

↑TGFb1 

↓VEGF 

↑ET-1 

Early fibrosis / no PH 

(↑)TGFb1 

(↑)VEGF 

(↑)ET-1 

(↓)BMP-4 

(↓)BMP-7 

EC 

VSMC 
Fibs 

AEC 

Sildenafil 
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(95% CI: −85.1, −17.6) 

p=0.003 



PH, pulmonary hypertension

Nintedanib plus sildenafil in IPF

Kolb M, et al. N Engl J Med. 2018;379:1722–1731

Strengths:

•Similar effect on FVC at Weeks 12 and 

24 vs INPULSIS trial

•Manageable safety profile in more 

advanced disease

•No new safety signals

•Less risk of absolute FVC decline of 

≥5% predicted or death

Limitations:

•Primary endpoint of change in SGRQ 

from baseline to Week 12 not met

•Trial not powered to show differences in 

physiological outcomes

•Only 24-week study duration with 

primary endpoint at Week 12

•6MWD, the standard outcome for PH, 

was not measured



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 
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           PRECLINICAL & PHASE 1 CLINICAL TRIALS IN IPF  
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                          PHASE 2 CLINICAL TRIALS IN IPF 
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Compound Company Structure/ 
route of 
admin 

Stage of 
Development 

Mechanism of 
Action 

Background 
Therapy 

PRM-151 Promedior/ 
BMS 

mAb/IV Phase II Rh-pentraxin-2 
protein 

Pirfenidone or 
Nintedanib 
allowed 

SAR-156597 Sanofi mAb/SC Phase II Anti IL-4/IL-13 Pirfenidone or 
Nintedaib 
allowed 

FG3019 Fibrogen mAb/IV Phase II Anti-CTGF Pirfenidone or 
Nintedanib 
allowed only 
in the sub 
study 

STX-
100/BG00011 

Biogen mAb/SC Phase II Anti-integrin 
avB6 

Pirfenidone 
allowed 

PBI-4050 Prometric Sm/oral Phase II CTGF 
expression 
inhibitor 

Pirfenidone or  
Nintedanib 
allowed 

TD139 Galecto./BMS Sm/Inhalatio
n 

Phase II Galectin-3 
inhibitor 

Not allowed

MN-001/ 
Tipelukast 

MediciNova Sm/oral Phase II Leukotriene 
receptor 
antagonist 

Nintedanib 
allowed 

KD025 Kadmon Sm/oral Phase II ROCK2 
inhibitor 

Not allowed 

CC-90001   Calgene Sm/oral Phase II JNK1 inhibitor NA 
GLPG-1690 Galapagos Sm/oral Phase II Autotaxin 

inhibitor 
NA 

Omipalisib GSK Sm/oral Phase II PI3K/mToR NA 
GBT440 Global Blood 

Therapeutics 
Sm/oral Phase II Hb O2 release 

stimulant 
NA 

Rituximab Biogen mAb/IV Phase III 
 

Anti-CD20 NA 

ART-123 Artisan Pharma mAb/IV Phase III Recombinnant 
thrombomodul
in 

NA 

Inhaled 
Trepostinil 

United 
Therapeutics 

Sm/Inhalatio
n 

Phase III Prostacyclin  NA 

Mesenchymal 
stem cells 

 Cells/IV Phase III Regeneration 
of alveolar 
epithelium 

NA 

Cotrimoxazole/  Sm/oral Phase III Antimicrobial  NA 



                                Cardinal Phase II Trials 
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?

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



jamanetwork.com 

Available at jama.com and on The JAMA Network Reader at mobile.jamanetwork.com 

Raghu G, van den Blink B,  

Hamblin MJ, et al. 

 

Effect of Recombinant Human 

Pentraxin 2 vs Placebo on Change 

in Forced Vital Capacity in Patients 

With Idiopathic Pulmonary Fibrosis: 

A Randomized Clinical Trial 

 

Published online May 20, 2018 

 



MF, myelofibrosis

Recombinant human pentraxin 2 in IPF: effect on FVC

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



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
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Conclusions 

• A significant treatment effect for rhPTX-2 versus placebo was observed for 

change in FVC percentage of predicted value 

• No appreciable decline from baseline to Week 28 in the LS mean 6-minute walk 

test was observed for rhPTX-2–treated patients 

– Placebo-treated patients had a mean decline of 32 m in the 6-minute walk test 

– This result is the first clinical trial over the last 25 years to show stabilization in the 6-minute 

walk test as a result of IPF treatment 

• RhPTX-2 was well tolerated, with no notable difference in AE rate between 

treatment groups 

• This study supports further evaluation of safety and efficacy of rhPTX-2 in 

patients with IPF 
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BIOGEN STUDY 

6

• This Phase 2b study is designed to evaluate the treatment effect (change in Forced Vital Capacity (FVC) of BG00011 

administered SC once weekly for 52 doses in subjects with mild to moderate IPF who may or may not be receiving 

protocol-defined background therapies (i.e., nintedanib or pirfenidone)

• In the previously completed, Phase 2a study (203PF201) in subjects with IPF, BG00011 demonstrated proof of biological 

activity by altering biomarkers in the lung. Therefore, the current study is being conducted to evaluate the clinical efficacy 

and safety of BG00011. The primary analysis will be conducted after 52 weeks of placebo-controlled treatment with 

BG00011

Study Rationale & Hypothesis

6

• This Phase 2b study is designed to evaluate the treatment effect (change in Forced Vital Capacity (FVC) of BG00011 

administered SC once weekly for 52 doses in subjects with mild to moderate IPF who may or may not be receiving 

protocol-defined background therapies (i.e., nintedanib or pirfenidone)

• In the previously completed, Phase 2a study (203PF201) in subjects with IPF, BG00011 demonstrated proof of biological 

activity by altering biomarkers in the lung. Therefore, the current study is being conducted to evaluate the clinical efficacy 

and safety of BG00011. The primary analysis will be conducted after 52 weeks of placebo-controlled treatment with 

BG00011

Study Rationale & Hypothesis
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Study Rationale & Hypothesis

• Mechanisms:  BG00011 is a mAb that binds to v 6 integrin and inhibits ligand binding. By blocking the binding of v 6 to 

latent TGF-β, BG00011 prevents v 6 -mediated TGF-β activation, thereby decreasing TGF-β signalling.

• Studies carried out in v 6 -deficient mice and with v 6 -blocking mAbs suggest that v 6 -mediated activation of TGF-β 

can prevent the development of fibrosis in the lung, kidney, and liver.
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Study Design Study Design 
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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 ≥≥ 



Centre spirometry Weekly home spirometry

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

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

SCREEN
-5 weeks to              

Day 1

Baseline Week 24 Week 52        Week 56

Post-Treatment
Observational      

Follow-Up Phase

R
A

N
D

O
M

IZ
E

1
:1

:1

24-Week Double-Blind   
Placebo-Controlled

Primary 
Endpoint*: 

Week 24

Placebo PO QD
(n=45) 

CC-90001  400 mg PO QD  
(n=45)

CC-90001  200 mg PO QD  
(n=45)

CC-90001  400 mg PO QD 
+/- SOC 

28-Week Treatment   
Extension Phase

CC-90001  200 mg PO QD 
+/- SOC 

Placebo 
+/- SOC

EOT EOFU

* Primary Endpoint: Percentage point change in % predicted FVC at week 24 compared to Baseline

Abbreviations: EOFU = end of follow-up; EOT = end of treatment; SOC = standard of care.

CONFIDENTIAL







Current anti-fibrotic trials in grouped non-IPF disorders 

• IF THESE STUDIES ARE POSITIVE,  

• WE WILL SEE THE DAWN OF CLASSIFICATION ACROSS ILD BY DISEASE BEHAVIOUR!  

Flaherty KR, et al. BMJ Open Respir Res. 2017;4:e000212; Behr J, et al. BMC Pulm Med. 2017;17:122; 
Maher TM, et al. BMJ Open Respir Res. 2018;5:e000289 



Wells AU, et al. Eur Respir J. 2018;6:154-60 F-NSIP, fibrotic nonspecific interstitial pneumonia;  
HP, hypersensitivity pneumonitis 

“What’s in a name?  That which we call IPF would 
behave the same with any other name.” 

• “…it would be premature to 
propose an exact definition of the 
progressive fibrotic 
phenotype.…Based on current 
knowledge…..it appears likely that 
a combination of HRCT features 
indicative of likely UIP, histologic 
features and emerging molecular 
data might eventually provide a 
baseline definition.  At present, 
the progressive fibrotic phenotype can 
be designated only by observed disease 
progression, despite treatment 
considered to be appropriate in 
individual ILDs” 



        Towards personalized therapy in IPF 

Fingerlin TE, et al. Nat Genet. 2013;45:613-20; ,Herazo-Maya JD, et al. Lancet Respir 
Med. 2017;5:857-868;  Karampitsakos T, et al. Pneumon. 2018;31:71-80 



    Splitting IPF & personalized medicine  

‘’It’s far more important to know what 
person the disease has than what disease 
the person has’’ 

Give different ones [therapeutic drinks] to different patients, for 

the sweet ones do not benefit everyone, nor do the astringent 

ones, nor are all patients able to drink the same things 

Hippocrates  



The future: Targeted therapy IPF today 


