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Idiopathic pulmonary fibrosis(IPF)

● The new Era of IPF :  2017 –

● New perspectives in IPF therapy: hopes and 

questions 
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AGAINST FOR
STRENGTH STRONG CONDITIONAL STRONG CONDITIONAL

EVIDENCE L/VL M/H L/VL M/H L/VL M/H L/VL M/H

Anticoagulants (warfarin)

Imatinib

Prednisone + AZA + NAC

Ambrisentan

Nintedanib

Pirfenidone

Antiacid medication

Sildenafil

Bosentan or Macitentan

NAC monotherapy

IPF Treatment  guidelines –evidence based,  update 
Raghu et al  AJRCCM 2015; 192:238-48



AGAINST FOR
STRENGTH STRONG CONDITIONAL STRONG CONDITIONAL

EVIDENCE L/VL M/H L/VL M/H L/VL M/H L/VL M/H

Nintedanib

Pirfenidone

IPF Treatment  guidelines –evidence based,  update 
Raghu et al  AJRCCM 2015; 192:238-48



Raghu  and Selman , AJRCCM, Feb 1 2015 



● Approval  for treatment  for IPF (FDA and EMA)     
“Blanket treatment” ( regardless of status of disease and/or 
comorbid conditions)

● Results of phase 3 clinical trials  in a precise 
subgroup of patients  with IPF 

● Decline in FVC decline over 1 yr  

● without symptomatic relief 

● Significant  side effects ( GI in both ;rash with 
pirfenidone)

● Tolerated by patients in the context of clinical 
trials 

Idiopathic Pulmonary Fibrosis 
Treatment with Pirfenidone and Nintedanib: 2015

-Raghu and Selman AJRCCM ;Feb 2015



● Unkown effects :   

● whether the lower rate of decline in FVC in patients lasts 

beyond 1 yr in patients with mild –moderate impairment(PFTs)

● applicable to the entire spectrum of patients with IPF, 

especially those with severe functional impairment and/or 

known comorbidities.

● Long term effects and if tolerated in patients in “real world”

● Is one better than the other?: No head-to-head comparison 

● if used sequential or in combination with both or with other 

drugs  

● Cost effective-benefit-ratio  

● Case –by Case  basis                   

IPF : Treatment with Pirfenidone and Nintedanib: 2015

-Raghu and Selman AJRCCM ;Feb 2015



The Lancet-RM July 2013







Ganesh Raghu, The Lancet Resp Med ,Sept 1 2016 e48 
www.thelancet.com/respiratory Vol 4



● Kreuter study : major concerns 
-the pooled population of patients with IPF enrolled in the pirfenidone trials; 

analyses  based on data noted in case report forms that was not intended to 

capture data for the diagnosis of GERD or the specifics of anti-acid treatment at 

baseline or during study period.
● not designed to determine the frequency of infection; there were no pre 

specified criteria that defined infection or respiratory infection, nor were the 

presumed episodes of infection adjudicated

● the respiratory infections proposed to be associated with anti-acid treatment 

were noted in exploratory analyses only in the subgroup of patients with a 

predicted forced vital capacity (FVC) of less than 70%, an analysis which 

was defined post hoc.

● the rates of all-cause hospital admission, gastrointestinal adverse effects, 

and respiratory infections were similar in the groups of patients who received 

and did not receive anti-acid therapy

Ganesh Raghu: www.thelancet.com/resp
Vol 4 The Lancet Resp Med ,Sept 1 2016 e48



● Kreuter study : major concerns/hypothesis generating  

● it is conceivable that the increased frequency of apparent 

respiratory infections (even if the infections are assumed to be 

confirmed based on pre specifications) in the subgroup of 

patients with FVC less than 70%predicted at baseline (that was 

defined post hoc) could have been due to the abnormal GER, 

or altered lung microbiome, independent of the anti-acid 

treatment. 

● subgroup of patients with advanced IPF and the alleged  

increased infection might therefore have been due to 

abnormal GER and micro aspiration and not due to the 

anti-acid treatment per se

Ganesh Raghu: www.thelancet.com/resp
Vol 4 The Lancet Resp Med ,Sept 1 2016 e48



● Kreuter study : major concerns (contd) 
● the gastrointestinal adverse effects were similar irrespective of anti-acid 

therapy use, even when patients were stratified post hoc by baseline FVC. 

● patients were presumed to have abnormal gastro-esophageal reflux (GER); 

the intensity, frequency, and extent of abnormal GER are unknown

● the dose, duration, and specific anti-acid treatment (eg, specific H2 receptor 

antagonists, proton pump inhibitors [PPIs], buffers such as magnesium, 

calcium, or both) taken throughout the study period is unknown or not 

controlled. 

● many other unknowns: anti-acid treatment on a daily or as needed basis 

for symptomatic GER or simply taking the medication for assumed silent 

GER or for IPF ?  same dose and the same anti-acids captured in case 

report forms at baseline and throughout the trial period ?  adhering to 

conservative measures to decrease the risks for aspiration?

Ganesh Raghu: www.thelancet.com/resp
Vol 4 The Lancet Resp Med ,Sept 1 2016 e48



● Correspondence

● www.thelancet.com/respiratory Vol 4 September 2016 e48



Ghebre and Raghu AJRCCM 2016  



Raghu G: Am. J. Respir. Crit. Care Med. 2011; 184: 1330-1332. 

Only prospective, randomized clinical trial will provide 

the high quality evidence –and needed to answer this 

important question





WRAP-IPF

Randomized clinical trial 

NIH sponsored phase 2 clinical trial



WRAP-IPF 

● W EIGHING RISKS AND BENEFITS OF LAPAROSCOPIC

ANTI-REFLUX SURGERY IN PATIENTS WITH

IDIOPATHIC PULMONARY FIBROSIS (WRAP-IPF):

● A PHASE II CLINICAL TRIAL



WRAP-IPF : Study design

58 IPF patients with abnormal 
GER

WRAP
(n=29)

No surgery
(n=29)1:1 (unblinded)

48 weeks

Primary endpoint: Change in FVC
Secondary endpoints (selected): Disease progression, categorical FVC change, acute 

exacerbation, non-elective hospitalization, mortality



Pulmonary Fibrosis of Unknown Etiology

Conceptual Pathogenesis of Usual Interstitial Pneumonia (UIP)

Genetic predisposition factors      Born with “normal” lung

Adult, Lung exposed to “fibrogenic” stimuli

Environment

(domestic, occupation)

Drugs

Cigarette smoke

Autoimmune

Infection (viral ?)

Recurrent, chronic aspiration

Others ?

Clinical manifestation

Recurrent insult/injury x yrs,

Epithelium, EMTCell

Proinflammatory Matrix Profibrotic cytokines

Cell

Modulating

Factors

Growing ages

Injury
Alveolar 

epithelial 

cells

Basement 

membrane



Drugs

Infections-viruses

Radiation

Other diseases

Steele MP, Schwartz DA. Annu Rev Med. 2013;64:265-276.

Exogenous and Endogenous stimuli

Microscopic lung injury:
Separated spatially and temporally

Lung homeostasis
Idiopathic Pulmonary Fibrosis

Dust ,Fumes,

Cigarette smoke

GER/Microaspiration

Autoimmune conditions

Genetic 

predisposition

Wound healingIntact Aberrant

Current Paradigm of IPF Pathogenesis

Selman M, King TE, Pardo A, Ann Intern Med 2001



Fibrosis as Chronic Injury and Aberrant Wound 

Healing

Epithelial Cell

Stress and Death

Capillary

Epithelium

ALVEOLUS

Lung

Injury

Fibrin Clot

Vascular Leak and 

Extravascular

Coagulation

Fibroblast

Macrophage

Innate Immune 

Activation and 

Polarization

Fibroblast 

Recruitment, 

Invasion, 

Proliferation, 

and 

Persistence

Matrix Accumulation 

and Cross-Linking

Alveolar Collapse

and Re-Epithelialization

NAC

Pirfenidone

Nintedanib

Fibroblast 

Activation and 

Myofibroblast

Differentiation

Myofibroblast

Pirfenidone

Nintedanib

Ahluwalia N, Shea BS, Tager AM, AJRCCM 2014



A LOT!!! www.clinicaltrials.gov 

Epithelial Cell

Senescence/Apoptosis

Capillary

Epithelium

Macrophage

Innate Immune 

Activation and 

Polarization

Fibrin Clot

Vascular Leak and 

Extravascular

Coagulation
Fibroblast 

Recruitment, 

Invasion, 

Proliferation, 

and 

Persistence

Fibroblast 

Activation and 

Myofibroblast

Differentiation

Myofibroblast

Matrix Accumulation 

and Cross-Linking

Alveolar Collapse

and Re-Epithelialization

Lung

Injury
FibroblastNAC

Nrf2 activators

NOX4 inhibitors
Chemical chaparones

eIF2 phosphorylators
BiP enhancers

Gancyclovir
GSE24-2 peptides

Direct Thrombin Inhibitor

PAR1 antagonist

Nintedanib

Pirfenidone

LPA1 antagonist

Anti-6 mAb

Anti-CTGF mAb

Pirfenidone

Nintedanib

Anti-6 mAb

LPA1 antagonist

Anti-CTGF mAb

Anti-LOXL2 mAb
TG2 inhibitors

Anti-IL-13 mAb

Anti-IL-13/IL-4 mAb

Pentraxin-2

Novel Targets For The Future: What’s Promising?

Courtesy :Dr Tager



Raghu et al Lancet-RM 
Jan 2017



Simtuzumab(SIM) in Idiopathic Pulmonary Fibrosis: 

Results of a Randomized Clinical Trial*

Conclusions

● Treatment of IPF with SIM did not demonstrate efficacy as 

measured by:

– PFS or overall survival in ITT population or patients with elevated 

sLOXL2 at baseline

– Prespecified secondary endpoints (change in FVC, DLCO, 6MWD, 

or SGRQ) in ITT population or subgroup with elevated LOXL2

– Rates of hospitalization 

● There does not appear to be a positive or negative treatment 

interaction between SIM and pirfenidone

● No significant difference in pattern of AEs observed in SIM- and 

placebo-treated groups

31*Raghu et al  Lancet Resp Medicine;  Jan 2017 .



IPF- some, ongoing /initiated clinical trials 

clinical trial.gov

● Serum Amyloid P/Pentraxin-2( PROMOTE Trial; 

Promedior) 

● IL4/IL13 ( ESTAIR Trial, SANOFI)

● CTGF(PRAISE  Trial; Fibrogen )

● WRAP –IPF- anti GER concept ( NIH, USA) 

● CLEAN UP-IPF –antimicrobial concept ( NIH ,USA) 



Pentraxin-2 (PTX-2)

• PTX-2 (Serum Amyloid P [SAP]), a 
member of the pentraxin family of 
proteins, is a 125 kD circulating 
plasma protein

– Synthesized by the liver

– Homopentamer: 5 x 25 kD
monomers

• Acts as a pattern recognition 
receptor for the innate immune 
system.

• Inhibits the differentiation of 
monocytes into fibrocytes 

• Shown to stop/reverse fibrosis in 
multiple organ systems

• Recombinant human PTX-2 
produced in CHO cells = PRM-151 

J Lu, LL. Marnell, KD. Marjon, C Mold, TW. Du Clos & 
PD. Sun. Nature 456, 989-992, 2008

/upload.wikimedia.org/wikipedia/commons/d/df/SAP.png








Endogenous PTX-2 Levels Correlate with Function 

in IPF Patients

Murray et al. 2011 Int J Biochem Cell Biol. Jan;43(1):154-62. 

➡ Higher serum PTX-2 levels in IPF 

patients directly correlate with 

greater lung function.

PTX-2 Serum Levels in IPF Patients 

vs. Healthy Subjects
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➡ Serum PTX-2 levels are significantly 

lower in IPF patients than normal 

controls.

p-value < 0.05
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6/14 PRM-151 treated patients show

5-10% relative Change from Baseline at 8 weeks

FVC % predicted relative change from 

baseline
Mean FVC % predicted increased by 2.4% in all PRM-151 treated subjects

Mean FVC % predicted decreased by 1.5% in placebo subjects

Placebo

1 mg/kg

5 mg/kg

10 mg/kg

Eur Respir J 2016; 47: 889–897



• 24 week study treatment | End of Study: week 28 |  Optional open label extension (OLE) study

• Primary objective: Determine effect size of PRM-151 relative to placebo in change from 

Baseline to Week 28 in mean FVC% predicted. 

• Secondary endpoints: Quantitative Image Analysis via HRCT, DLCO, 6MWT, exacerbations. 

• Exploratory endpoints: Patient Reported Outcome: QOL, cough

PROMOTE study of PRM-151 in IPF

Phase 2 Trial in EU and US

On 
pirfenidone or 

nintedanib 
> 3 months

OR 
On no therapy

PRM-151 10 mg/kg IV days 1, 3, 5 and 
then every 4 weeks

Placebo IV Days 1, 3, 5 and then every 
4 weeks

80

40

Open
Label:

PRM-151 
10 mg/kg

A Phase 2 trial of PRM-151 in IPF has fully enrolled in the EU and US
2:1 randomization to PRM-151 vs placebo alone or added to a stable dose of pirfenidone or 

nintedanib

Last patient last visit Expected May 2017



SAR156597 

DRI11772 study (ESTAIR)



Courtesy Sanofi



Courtesy Sanofi



SAR 156597 

Efficacy and safety of SAR156597 in the treatment of Idiopathic
Pulmonary Fibrosis (IPF): 

A randomized, double-blind, placebo-controlled,

52-week dose-ranging phase 2 study

Study ongoing ( enrollment completed )



FGCL-3019-049 Study

Raghu et al 
ERJ 2016
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Main Study: Double-blind, randomized, placebo-
controlled trial

● Dosing: 30 mg/kg IV every 3 weeks for a total of 16 doses / 45 weeks or matching 
placebo

● Mild to moderate IPF patients 

● Main Assessments 
– Tolerability and safety mainly through AE collection

– Efficacy; lung function (FVC) and lung fibrosis (qHRCT)

● Periods
– Randomized 48 weeks period 

– Extension open-label periods (voluntary) 
• Placebo arm: additional 16 doses (45 weeks) for all subjects

• Active arm: continue treatment for as long as subjects show benefit from drug

Substudy: Trial enrichment with subjects on open-label background IPF SoC

● 1:1 Stratification to pirfenidone or nintedanib

● Same dosing regimen for a total of 8 doses / 21 weeks

● Same safety and efficacy assessments plus PK 

Centralized FVC, DLCO and HRCT reading 

DMC for safety review 

PRAISE Trial Overview



Pamrevlumab:  
Monoclonal antibody against CTGF 

Screening Treatment duration
Follow-

up

Main assessments:

• FVC: BL and weeks 12, 24, 36 and 48

• qHRCT:  BL and weeks 24 and 48

45 weeks / 16 infusions

Up to 6 

Weeks

Washout 4-10 weeks

1:1 Randomization to pamrevlumab 30mg/kg Q3W or matched placebo

Day 1

Randomized, double-blind, placebo controlled trial

Study assessments, 48 weeks

pamrevlumab



Idiopathic Pulmonary Fibrosis 

Clinical Research Network. 

N Engl J Med 2014;370:2093‒101.

PANTHER(NAC)-IPF



Idiopathic pulmonary fibrosis 
PANTHER-IPF(NAC)-IPFnet trial-NEJM 2014

● Lessons learned                                                          

-no effect on decline in FVC over one yr with use of 

NAC                                                                             

-some positive signals with use of NAC( mental well 

being; walk distance) 

● Some differences in effects in patients enrolled pre 

and post “alert” disclosed with the use of prednisone 

plus azathioprine plus NAC 

● Unresolved questions                                                      



Lancet Resp Med 2014; 11: 933-42



The Panorama  study 





● The PANORAMA TRIAL  : major concerns  
● Designed to addresses the tolerability of the combined treatment as the 

primary endpoint and not designed to determine the efficacy of the combined 

treatment of NAC and pirfenidone

● The authors extrapolate the findings based on a post hoc and exploratory 

analyses of the slope of the FVC decline from 12 weeks to 24 weeks 

(Pirfenidone plus NAC , N=17;pirfenidoneplus placebo ,N=18) The rate of 

FVC decline of 34mls in the Pirfenidone alone group translates into only 

1.2% while the Pirfenidone with NAC arm translates into a 4.5%

● limited sample size in the PANORAMA trial, this observation is 

underpowered and interpretation should be taken with caution

● one must be cautious with over interpreting the data generated from post hoc and 

exploratory  analyses must be considered as hypothesis generating     

Johnson WC, Raghu G. Clinical trials in idiopathic pulmonary fibrosis: A word of caution concerning 

choice of outcome measures. Eur Respir J. 2005; 26: 755-758.

N-ACETYL CYSTEINE FOR IPF 
– the door is still open 

Ganesh Raghu, Imre Noth and Fernando Martinez (The Lancet Resp Med ; in press)



● The PANORAMA TRIAL  : major concerns  

● Designed to addresses the tolerability of the combined treatment as the 

primary endpoint and not designed to determine the efficacy of the combined 

treatment of NAC and pirfenidone

● “To throw the baby out with the bathwater”
is not what one should do based on extrapolated conclusions from studies 

with different pre specified endpoint.

● Only a prospective randomized clinical trial of NAC in patients stratified by 

genotypes can determine the safety and efficacy of NAC in the subgroups 

using endpoints that are clinically meaningful to patients beyond FVC alone 

as an endpoint.

N-ACETYL CYSTEINE FOR IPF 
– the door is still open 

Ganesh Raghu, Imre Noth and Fernando Martinez (The Lancet Resp Med ; in press)



NAC effect on progression free survival 

depends on MUC5B and TOLLIP genotype

rs35705950 (MUC5B) rs3750920 (TOLLIP)

Oldham et al AJRCCM 2015



Idiopathic pulmonary fibrosis(IPF) 
Published Reports of Clinical trials : 1991-

Lessons learned

● Bench-to-bedside : what works/ed at the bench and is 

biologically plausible does not necessarily work at the 

bedside

● Other than standard physiological /clinical  assessment of 

disease progression, no other cellular/molecular/genetic 

biomarkers have been utilized to stratify treatment   in clinical 

trials

● …but  recent pharmacogenomic data from a subgroup of 

patients participating in PANTHER  trial is encouraging for use 

of NAC in some patients - ( Oldham et al AJRCCM, 2015 )



Idiopathic pulmonary fibrosis(IPF)

● The new Era of IPF :  2017 –

● New perspectives in IPF therapy: hopes and 

questions 



Application of Mesenchymal Stem Cells to 

Patients with IPF*

A Phase I Trial 

to Evaluate the Safety, Tolerability, and Potential Efficacy of

Human Mesenchymal Stem Cell Infusion in patients with 

Idiopathic Pulmonary Fibrosis

* Clinicaltrials.gov Identifier: NCT02013700; IND 15205

*Completed : safe and moving to phase 2 
Marilyn K. Glassberg Csete : PI 

CHEST 2017(in press)



IPF treatment : 

New concepts: precision medicine 

● NAC

● Telomeres

● Relaxin



PHASE 1

PHASE 2

PHASE 3

REGISTRATION

LAUNCHED

PIRFENIDONE

BOSENTAN
COTRIMOXAZOLE

AMBRISENTAN
OMEPRAZOLE

WARFARIN

SILDENAFIL
TRIPLE

THERAPY

IFN-g

NEGATIVE RESULTS

POSITIVE RESULTS

PENDING RESULTS

ON GOING

THALIDOMIDE

MACITENTAN

TRALOKINUMAB

CC-930

IMATINIB

SIMTUZUMAB

LEBRIKIZUMAB

BMS-986020

ETANERCEPT
QAX576

CNTO 888

STX-100

hMSC

IW001

PRM-151

GSK2126458

SAR156597

NINTEDANIB
NAC

OCTREOTIDE

GC1008

TETRATHIOMOLATE

ILOPROST

ZILEUTON

TREPROSTINIL FG-3019

LOSARTAN

Recent and ongoing clinical trials : pharmacotherapy 

From Luca Richeldi(courtesy) 

www.clinicaltrials.gov



IPF- some, ongoing /initiated clinical trials 

clinical trial.gov

● Serum Amyloid P/Pentraxin-2( PROMOTE Trial; 

Promedior) 

● IL4/IL13 ( ESTAIR Trial, SANOFI)

● CTGF(PRAISE  Trial; Fibrogen )

● WRAP –IPF- anti GER concept ( NIH, USA) 

● CLEAN UP-IPF –antimicrobial concept ( NIH ,USA) 

+? Italian consortium 



Study of Clinical Efficacy of Antimicrobial 

Therapy Strategy Using Pragmatic Design in 

Idiopathic Pulmonary Fibrosis (CleanUP IPF)

Fernando J. Martinez

Kevin J. Anstrom

Imre Noth

Michael Durheim

Harold Collard

Kevin Flaherty

Brett Ley

Ganesh Raghu

Jamie Sheth

Xiaoping Wu



CLEAN UP –IPF BACKGROUND

• A small IPF randomized trial suggested improved 

clinical outcomes with co-trimoxazole

• Several small IPF studies suggest improved lung 

function and symptoms with doxycycline

• Genetic substrate may influence therapeutic 

responsiveness in IPF patients



HYPOTHESIS

Antimicrobial therapy in IPF patients will improve 
clinical outcomes in a pragmatic therapeutic trial

CLEAN UP –IPF 



CLEAN UP –IPF 
STUDY AIMS

• To determine that antimicrobial therapy (co-trimoxazole
or doxycycline) improves the time to respiratory 
hospitalization or death   

• To determine if response to antimicrobial therapy is a 
function of genetic susceptibility to impaired host 
response in IPF patients.



CLEAN UP-IPF
POPULATION

• Given pragmatic goals:

• we wish to recruit as representative an IPF 

population as possible (age, gender, ethnic 

background, socioeconomic status, comorbidity)

• we wish to minimize subject and site burden

• we wish to minimize subject risk given limited in 

person follow-up

• we wish to maximize the likelihood of positive study 

outcomes



CLEAN UP-IPF INTERVENTIONS (1)

• Randomize to oral antimicrobial therapy in addition to standard-of-
care or standard-of-care alone. 

• Antimicrobial therapy will be:

– trimethoprim 160mg /800mg sulfamethoxazole (double strength 
co-trimoxazole) twice a day plus folic acid 5 mg daily unless there is 
a contraindication to this therapy.  

– if intolerant to co-trimoxazole the dosage can be decreased to once 
a day 160mg trimethoprim/800mg sulfamethoxazole (double 
strength co-trimoxazole) three times weekly plus folic acid 5 mg 
daily.  

– if intolerance continues then the antimicrobial agent can be 
changed to doxycycline.  Doxycycline will be dosed at 100 mg once 
daily if body weight is < 50 kg and 100 mg twice daily if > 50 kg.



CLEAN UP-IPF PRIMARY OUTCOME MEASURES

Time to from randomization to first respiratory 
hospitalization or all-cause mortality



CLEANUP-IPF :  What have we been doing?

• Addressing multiple issues:

• 1) Feasibility

• 2) Operations

• 3) Biological sample collection



CLEAN UP-IPF :  Feasibility:

• Multiple fronts:

• Creation of Italian consortium and 

submitting grant to Agenzia Italiana del 

Farmaco – propose to recruit 200 

subjects



CLEAN UP-IPF : Italian Consortium*( TENTATIVE):

University Hospital A. 
Gemelli (Richeldi)

University Hospital of 
Tor Vergata (Rogliani)
Hospital San Camiloo

(Sebastiani)

General 
Hospital of 

Treviso 
(Agostini)

University 
Hospital San 

Luigi Gonzaga 
(Albera)

San Giuseppe 
Hospitaql
(Harari)

University 
Hospital San 

Gerardo (Pesci)

General 
Hospital of Forli 

(Poletti)

University 
Hospital Le 

Scotte (Rottoli)

University 
Hospital of 

Catania 
(Vancheri)

University 
Hospital of 

Padova
(Spagnolo)

University 
Hospital 
Monaldi

(Sanduzzi)

University 
Hospital of 

Modena
(Luppi)

University 
Hospital of 

Sassari (Pirina)

Coordinator:  Luca Richeldi



Ganesh Raghu : the Lancet Resp Med May 2016



IPF- some, ongoing /initiated clinical trials 

clinical trial.gov

● Serum Amyloid P/Pentraxin-2( PROMOTE Trial; 

Promedior) 

● IL4/IL13 ( ESTAIR Trial, SANOFI)

● CTGF(PRAISE  Trial; Fibrogen )

● WRAP –IPF- anti GER concept ( NIH, USA) 

● CLEAN UP-IPF –antimicrobial concept ( NIH ,USA) 

+? Italian consortium 



Idiopathic pulmonary fibrosis(IPF) 
Published Reports of Clinical trials : 1991-

Lessons learned

● Unmet need – treatment met( modest)

● Kudos to IPF community at large  : 

CONGRATULATIONS !! 

● Landscape for Clinical Management :  NEW  TURF

● New trials : combination, sequential, stratified by 

biomarkers, pharmocogenomics, personalized  

medicine, pragmatic trials  

● The war against IPF – to combat IPF has just 

begun !                                        
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