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Idiopathic pulmonary fibrosis(IPF)

The new Era of IPF : 2017 —

New perspectives in IPF therapy: hopes and
guestions



An Official ATS/ERS/JRS/ALAT Clinical Practice Guideline: Treatment
of Idiopathic Pulmonary Fibrosis
An Update of the 2011 Clinical Practice Guideline

Ganesh Raghu, Bram Rochwerg, Yuan Zhang, Carlos A. Cuello Garcia, Arata Azuma, Juergen Behr, Jan L. Brozek,
Harold R. Collard, William Cunningham®, Sakae Homma, Takeshi Johkoh, Fernando J. Martinez, Jeffrey Myers,
Shandra L. Protzko, Luca Richeldi, David Rind, Moisés Selman, Arthur Theodore, Athol U. Wells, Henk Hoogsteden,
and Holger J. Schinemann; on behalf of the ATS, ERS, JRS, and ALAT

This guideline is dedicated to the memory of Mr. William Cunningham (June 7, 1935-October 23, 2014)

This oFrciaL CunicaL PracTIcE GUIDELINE OF THE AMERICAN THORACIC SoCETY (ATS) was APPROVED By THE ATS, May 2015, THE Eurorean RESPIRATORY
Socety (ERS), Apa 2015, THe Japanese Reseiratory SoceTy (JRS), ApaiL 2015, anp THE Lamin American THoracic Assocumon (ALAT), Apai 2015

AJRCCM 2015; 192:238-48

Background: This document updates the American applied, and recommendations were formulated, written, and graded
Thoracic Society/European Respiratory Society/ exclusively by the nonconflicted panelists.

Japanese Respiratory Society/Latin American Thoracic
Association guideline on idiopathic pulmonary fibrosis Results: After considering the confidence in effect estimates, the



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

STRENGTH  STRONG  CONDITIONAL ~ STRONG  CONDITIONAL
EVIDENCE L/VL M/H L/VL M/H L/VNL M/H L/VNL 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

STRENGTH STRONG CONDITIONAL 4 STRONG A CONDITIONAL

EVIDENCE L/VL M/H L/NVNL M/H |L/NL M/H| L/VL M/H




Nintedanib and Pirfenidone
New Antifibrotic Treatments Indicated for Idiopathic Pulmonary
Fibrosis Offer Hopes and Raises Questions

Ever since Louis Hamman and Amold Rich described the first fatal case  (2). In 2011, more predse diagnostic criteria were described (3). For
of pulmonary fibrosis of unknown etiology more than 80 years ago, the  decades, patients with IPF were treated with varying doses/duration of
medical community has been challenged by the lack of effective corticostervids and, subsequently, with the combination of prednisone
pharmacologic therapy (1). In 2000, a panel of experts proposed plus azathioprine or cyclophosphamide. More recently, N-acetyl-
idiopathic pulmonary fibrosis (IPF) as a distinet lethal entity in adults ~ cysteine, combined with prednisone and azathioprine, was

252 American Joumal of Respiratory and Critical Care Medicine Volume 191 Number 3 | February 1 2015

Raghu and Selman , AJRCCM, Feb 1 2015




ldiopathic Pulmonary Fibrosis

Treatment with Pirfenidone and Nintedanib: 2015
-Raghu and Selman AJRCCM ;Feb 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 ( Gl Iin both ;rash with
pirfenidone)

Tolerated by patients in the context of clinical
trials



IPF : Treatment with Pirfenidone and Nintedanib: 2015
-Raghu and Selman AJRCCM :Feb 2015

Unkown etfects :

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



Anti-acid treatment and disease progression in idiopathic w +'*..®
pulmonary fibrosis: an analysis of data from three |

randomised controlled trials

Joyce 5 Lee, Harold R Collard, Kevin | Anstrom, Fernando | Martinez, Imre Noth, Rhenda 5 Roberts, Eric Yow, Ganesh Raghu, for the IPFnet
Investigators*
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The Lancet-RM July 2013
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Antacid therapy and disease outcomes in idiopathic @ x =10
pulmonary fibrosis: a pooled analysis

Michael Kreuter, Wim Wuyts, Elisabetta Renzoni, Dink Koschel, TobyM Maher, MartinKolb, Derek Weycker, Paolo Spagnolo, Klous-Uwe Kirchgoessla,
Feloe | F Herth, Ulnch Costabel

Summary
Background Gastro-oesophageal reflux disease is a potential risk factor for the development and pmgmssmn 0f  Lancet Respir Med 2016;
idiopathic hibrosis (IPF). We aimed to investigate the effect of antacid therapy on disease ssion in 4 3E-E0

Interpretation Antacid therapy did not improve outcomes in patients with IPF and might potentially be associated g
with an increased risk of infection in those with advanced disease.




Fur Respir J 2005: 26: 755-758
DO 10.1183/090319.36.05.001 041 05
Copyrigh ®ERS Journals Ltd 2005

EDITORIAL

Clinical trials in idiopathic pulmonary fibrosis: a wor
caution concerning choice of outcome measures

W.C. Johnson* and G. Raghu®




Anti-acid treatment in
patientswith IPF:
interpret results from
post-hoc, subgroup, and
exploratory analyses
with great caution

controlled. Seventh, there were many
other unknowns: whether patients
were taking the 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; whether patients were
taking the same dose and the same
anti-acids captured in case report

and during the pH monitoring® It
is conceivable that the increased
frequency of apparent respiratory
infections (even if the infections are
assumed to be confirmed based on
prespecifications) in the subgroup
of patients with FVC less than 70%
predicted at baseline (that was
defined post hoc) could have been

Correspondence |

The reswults from all the PﬂEt—mmmEEMGﬂlnldmahm

hoc, suvubgroup, and exploratory

analyses must e interpreted l:ul:ll}ﬂﬂ'lll: I]l_.'l'l-[m,l'}' fibrosis: 2 wond of
with great cawtion amd the data Elltl]'lfﬂl‘l:HﬂIl‘gi:h{lEE'{If{ﬂtD]TE

generated from suwuch anahlses must

abways be considered at best aﬁmmwlﬂl[ﬁjﬁﬁﬁgiﬂ_
hypothesis-generatimg.®* I fact,



patients with IPF: Ganesh Raghu: www.thelancet.com/resp

interpret results from

lI-J.D st- hﬂcr Euhg rﬂupr and Kreuter M, Wunts'W,. Rerconi E, et al. Antl-ack

therapy and disease cutcomes In dlopathic
exploratory analyses pulmonary fibrosis: a pookad arclysis.

with great caution Lancet Respir Med 20164; 4: 381-89.

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



batients with IPF: Ganesh Raghu: www.thelancet.com/resp

interpret results from

lI-J.D st- hﬂcr Euhg rﬂupr and Kreuter M, Wunts'W,. Rerconi E, et al. Antl-ack

therapy and disease cutcomes In dlopathic
exploratory analyses pulmonary fibrosis: a pookad arclysis.

with great caution Lancet Respir Med 20164; 4: 381-89.

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



Anti-acid treatment in
patientswith IPF:
interpret results from

pﬂ st- hﬂcr Euhg rﬂupr and Kreuter M, Wunts'W,. Rerconi E, et al. Antl-ack

therapy and disease cutcomes In dlopathic
exploratory analyses pulmonary fibrosis: a pookad arclysis.

with great cauvtion Loncet Respir Med 2014; 4: 381-89.

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?



Antacid therapy and disease outcomes in idiopathic W n =¥()
pulmonary fibrosis: a pooled analysis

Michzel Krevter, WimWut s, Elisabetta Renzoni, Dirk Koschel, TobyM Maher, MortinKolly, Derek Wewcker, Podlo Spagnolo, Klous-Uwe Kirchgoessler,
Felos | F Herth, Winch Costabd

Summary
Eacl-cgmund Gastmuesup}m.geal refux dlsease is a ]mteuﬂa] risk factor for the development and pr&gressmn of  Lancet Bespir Med 2015;
rate the effect of antacid therapy on disease progression in  4:381-83
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n conclusion, we complete

agree 'IHItI"I Raghu, that pru-specl:w

A uthors’ reply I

We thank Ganesh Raghu for his kind
interest inm our ﬁ_nrticle-‘ Currently, -|:|:|I'|lr|:|||El::l studies assessing the
the role of antacid treatment as a| |yl of antacid therapy in idiopathic

therapy for idiopathic pulmonary _ )
fibrosis is wnclear due to missing pulmonary fibrosis are urgently

r{:.l_.;per_tiqlre- d__at_a:. f_.:.nﬂicting result nEEd.E'd ElI'I-I:| We |‘|:|‘|:|k fﬂrw-ard to
Erﬂ_ﬁﬁ_m retrospective anmd post-nioc  collaborating with him in this regard.
analyses as well as preclinical data  |ntil these trials are completed
suggesting possible anti-inflammatory  Laither the efficacy mor the safety of
and antifibrotic properties of proton I L :
proton pump inhibitors in idiopathic

pump inhibitors."™ We agree with _
Raghu regarding the limitations pulmonary fibrosis can be assumed.
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Idiopathic Pulmonary Fibrosis: Novel Concepts of Proton Pump
Inhibitors as Antifibrotic Drugs

Yohannes T. Ghebre' and Ganesh Raghu®

Suppression of acidity by PPls

Immune response

Gastric refluxate
Sy |_ Nissen
Fre — - Microaspiration Fundoplication

Antifibrotic agent
Antifibrotic agent

Fibrogenesis
Fibrogenesis

PPis

PPis
Nissen
Fundoplication

Stomach



Idiopathic Pulmonary Fibrosis:
Increased Survival with
“Gastroesophageal Reflux Therapy”

Fact or Fallacy?

Ganesh Raghu, M.D.

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



ORIGINAL ARTICLE
IDIOPATHIC PULMONARY FIBROSIS

@ Laparoscopic anti-reflux surgery for
CroseMark idiopathic pulmonary fibrosis at a single
centre

Ganesh Raghu', Ellen Morrow?, Bridget F. Collins', Lawrence A.T. Ho',
Marcelo W. Hinojosa®, Jennifer M. Hayes', Carolyn A. Spada’,
Brant Oelschlager?, Chenxiang Li*, Eric Yow®, Kevin J. Anstrom®, Dylan Mart?,

Keliang Xiao® and Carlos A, Pellegrini®
(" 27 patients with progressive IPF underwent LARS. At time of surgery, the mean age was 65 years and )

mean FVC was 71.7% pred. Using a regression model, the estimated benefit of surgery in FVC % pred
over 1 year was 5.7% (95% CI =0.9-12.2%, p=0.088) with estimated benefit in FVC of 0.22 L (95% CI
—0.06-0.49 L, p=0.12). Mean DeMeester scores decreased from 42 to 4 (p<0.01). There were no deaths in
\the 90 days following surgery and 81.5% of participants were alive 2 years after surgery. )

Patients with IPF tolerated the LARS well. There were no statistically significant differences in rates of
FVC decline pre- and post-LARS over 1 year; a possible trend toward stabilisation in observed FVC
warrants prospective studies. The ongoing prospective randomised controlled trial will hopefully provide
further insights regarding the safety and potential efficacy of LARS in [PF.




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 |l CLINICAL TRIAL



WRAP-IPF : Study design

58 IPF patients with abnormal

GER

y No surgery

<
1:1 (unblinded (n=29)

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

/arowing ages

Adult, Lung exposed to “fibrogenic” stimuli

«<—Autoimmune
<—Infection (viral ?)
«Recurrent, chronic aspiration
«Others ?

Environment —
(domestic, occupation) —
Drugs —

Cigarette smoke —

Recurrent insult/injury x yrs,

Cell Modulng Epithelium, EMT
/ \ Factorss
O Q Alveolar Injury
/

Proinflammatory <> Matr|x<—>Prof|brot|c cytokines s w

\ 1 Basement

Cell Clinical manifestation ”‘embra“e



Current Paradigm of IPF Pathogenesis

Exogenous and Endogenous stimuli

Dust ,Fumes, Drugs
Cigarette smoke Infections-viruses
GER/Microaspiration Radiation
Autoimmune conditions Other diseases

Microscopic lung injury:

Separated spatially and temporally

4

Genetic ‘
predispositior

Lung homeostasis . : : :
8 Idiopathic Pulmonary Fibrosis

Steele MP, Schwartz DA. Annu Rev Med. 2013;64:265-276
Selman M, King TE, Pardo A, Ann Intern Med 2001



Fibrosis as Chronic Injury and Aberrant Wound
Healing

roblast

d

Lung
Epitheliu Z Injury Qﬁ‘i‘f"\*&
Capillary o @‘ 3 'Q,/;}:_%'
P —RA
NAC 7% Epithelial Cell @Q =
Stress and Death Alveolar Collapse
Macrophage and Re-Epithelialization

Repdly [/ 'nnateimmune Matrix Accumulation~C -3
N\ Activation and and Cross-Linking
)]y _Polarization
: :/~.].\.‘ ALVEOLUS Fibroblast : :
Rl Pirfenidone

== Activation and
0 Vascular Leak and Myofibroblast
Extravascular Differentiation)y (]
Coagulation :> L s
. Flbrqblast N @ Myofibroblast
N Fibrin Clog) Recruitment, { 2y
‘ Invasion, /L4\0
\ oIiferation
> =

Nintedanib

X(

\

‘7@ @
AR

and

\ '
Persistence a {'\\'Q

Ahluwalia N, Shea BS, Tager AM, AJRCCM 2014

Pirfenidow&
Nintedanib



A LOT! www.clinicaltrials.aov

Lung
Injury
NAC Fibroblast
Nrf2 activators 7
NOX4 inhibitors Anti-LOXL2 mAb
Chemical chaparones Epithelium TG2 inhibitors
elF2a phosphorylators
BiP enhancers Epithelial Cell
Gancyclovir Senescence/Apoptosis Alveolar Collapse
GSE24-2 peptides and Re-Epithelialization
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Pentraxin-2 @' Pirfenidone
\ f; Macrophage Fibroblast Nintedanib
Capillary Activation and Anti-avp6 mADb
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Progression-free survival in patients with idiopathic W “n

Crosshark

pulmonary fibrosis given simtuzumab versus placebo: Raghu et al Lancet-RM
a randomised, double-blind, controlled, phase 2 trial Jan 2017

Injured anmnd apoptotic epithelial cells
TH. Iyvrmphooyite

= ‘ \
T .@ * ‘Wﬂc l Activation

Macrophace Ll
S roweith
: factors é-‘?‘"
Py
- CrAT - 5 s
‘L . rechanical
ol - stress

Py ofibroblast

o T

Cross—limk

+

Sirmtuzurmal T Extracellular rmatrix

Figure 1 : Factors imnvolved imn the pathogenesis of IPF

o B O=c—w-B- 5 integrimn. CTGF=conmnective tissue groweith factor.
IL-1Z=imterleukimn-13. LOMXLZ=Ilyswl-oxidase-like 2. LPAl1l=Ilysophosphatidic acid
receptor 1. SHh=sonic hedgehog. TGRF-B=transtormimng growwth factor- 3.

TH. =twpe 2 T helper cell.




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
sLOXL?2 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

*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)

IL4/1L13 ( 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 o
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 J Lu, LL. Marnell, KD. Marjon, C Mold, TW. Du Clos &

PD. Sun. Nature 456, 989-992, 2008

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


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

“ublished August 1, 2016

Role of neoplastic monocyte-derived fibrocytes in
primary myelofibrosis

Srdan Verstovsek,! Taghi Manshouri,! Darrell P‘illing,4 Carlos E. Bueso-Ramos,> Kate J. I\Teﬂvﬁ.rberr"g,r,1
Sanja Pri_ji-::,1 Liza Knez,' Ksenija Bozinovic,! David M. Harris,! Erika L. Spaeth,1 Sean M. Post,!
Asha S. Multani,”> Raajit K. Rampal,” Jihae Ahn,® Ross L. Levine,” Chad J. Creighton,’

Hagop M. Kantarjian,' and Zeev Estrov'

Primary myelofibrosis (PMF) is a fatal neoplastic disease characterized by clonal myeloproliferation and progressive bone mar-
row (BM) fibrosis thought to be induced by mesenchymal stromal cells stimulated by overproduced growth factors, However,
tissue fibrosis in other diseases is associated with monocyte-derived fibrocytes. Therefore, we sought to determine whether
fibrocytes play a role in the induction of BM fibrosis in PMF. In this study, we show that BM from patients with PMF harbors

an abundance of clonal, neop

astic collagen- and fibronectin-producing fibrocytes. Immunodeficient mice transplanted with

yelofibrosis patients' BM ce
ibrocyte inhibitor serum amy

1brosis. Collectively, our data suggest that neoplastic fibrocytes contribute to the induction of BM fibrosis in PMF, and inhib-
Ing fibrocyte differentiation with SAP may interfere with this process. )

5 developed  lethal myelofibrosis-like phenotype. Treatment of the xenograft mice with the

oid P (SAP; pentraxin-2) significantly prolonged survival and slowed the development of BM




INSIGHT

Pentraxin-2 suppresses c-jun/AP-1
signaling to inhibit progressive
fibrotic disease

Naoki Nakagawa,'?* Luke Barron,* lvan G. Gomez,"** Bryce G. Johnson,"?* Allie M. Roach,"%*
Sei Kameoka,* Richard M. Jack,® Mark L. Lupher |r.,> Sina A. Gharib,%%” and Jeremy S. Duffield"2*

Division of Nephrology, Departments of Medicine and Pathology, and “Institute of Stem Cell and Regenerative Medicine,
University of Washington, Seattle, Washington, USA. ?Department of Internal Medicine, Asahikawa Medical University,
Asahikawa, Japan. *Research and Development, Biogen, Cambridge, Massachusetts, USA. *Promedior Inc., Lexington,
Massachusetts, USA. ®Computational Medicine Core, ‘Divsion of Pulmonary and Critical Care Medicine, University of

Washington, Seattle, Washington, USA.

Pentraxin-2 (PTX-2), also known as serum amyloid P component (SAP/APCS), is a constitutive,
antiinflammatory, innate immune plasma protein whose circulating level is decreased in chronic
human fibrotic diseases. Here we show that recombinant human PTX-2 (thPTX-2) retards
progression of chronic kidney disease in Co/4a3 mutant mice with Alport syndrome, reducing
blood markers of kidney failure, enhancing lifespan by 20%, and improving histological signs of
disease. Exogenously delivered rhPTX-2 was detected in macrophages but also in tubular epithelial
cells, where it counteracted macrophage activation and was cytoprotective for the epithelium.
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Recombinant human serum amyloid P in healthy volunteers and patients with
pulmonary fibrosis

M.R. Dillingh #*, B. van den Blink“, M. Moerland ¢, M.GJ. van Dongen ¢, A. Kleinjan“, M.S. Wijsenbeek *,
M.L. Lupher Jr.?, D.M. Harper P, J.A. Getsy P, H.C. Hoogsteden¥, J. Burggraaf?

ABSTRACT

PRM-151, recombinant human Pentraxin-2 (PTX-2) also referred to as serum amyloid P (SAP), is und
development for treatment of fibrosis. A First-in-Human (FIH) tnal was performed to assess the safety,
tolerability, and pharmacc:lunetlﬁ of slngle ascending intravenous doses of F'RJ".-'] 151 adrmnmtered

three healthy subjects (PRM-151:placebo; 2:1). SAP levels were assessed using avalldated ELISA method,
non-discriminating between endogenous and exogenous SAP. At a dose level of 10 mg/kg, at which
a physiologic plasma level of SAP was reached, two additional healthy volunteers and three pulmonary
fibrosis (PF) patients were enrolled enabling comparison of the pharmmacolkinetic SAP profile between
healthy volunteers and PF patients. In addition, the percentage of fibrocytes (CD45+/Procollagen-1+
cells) in whole blood samples was assessed to demonstrate biological activity of PEM-151 in the target

pnpulihnn

PEM-151 administration was generally well tolerated. In two pulmonary fibrosis patients non-specific,
transient skin reactions (urticaria and erythema) were observed. PRM-151 administration resulted in a 6-
to 13-fold increase in mean baseline plasma SAP levels at dose levels of 5, 10, and 20 mg/kg. The esti-
mated t;;z of PRM-151 in healthy volunteers was 30 h. Pharmacokinetic profiles were comparable
between healthy volunteers and PF patlents._ PRM-151 EI.dITIII'lIStFEItIDI‘l resulted in a 30-50% decrease in

II [ 0L Wi 0 [ TR PN S it 1 T WY S | ] LB = | ] i .IIII = lll PR M- [ ] )i B l.. = 5 [ ]




Endogenous PTX-2 Levels Correlate with Function

In IPF Patients

PTX-2 Serum Levels in IPF Patients PTX-2 Serum Levels in IPF Patients
vs. Healthy Subjects vs. Lung Function
40 p-value < 0.05 40 p-value < 0.01
o ~ 30 | .
S
CE\ 30+ Og | g 20 [ ]
E — - LA
=2 i o
; 20 —— % H 10 | * :
ST o,0 1 . .
u S
0
0 SR M RN S S
Control IPE/UIP FVC, % predicted N
= Serum PTX-2 levels are significantly = Higher serum PTX-2 levels in IPF
lower in IPF patients than normal patients directly correlate with
controls. greater lung function.

Murray et al. 2011 Int J Biochem Cell Biol. Jan;43(1):154-62.
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Eur Respir J 2016; 47: 889-897 | DOI: 10.1183/13993003.00850-2015

® Recombinant human pentraxin-2 therapy

in patients with idiopathic pulmonary
fibrosis: safety, pharmacokinetics and
exploratory efficacy

CrossMark

Bernt van den Blink1, Marlous R. Dillingh‘?, Leo C. Ginnsg, Lake D. Morrisc—nz‘,
Matthijs Moerland?, Marlies Wijsenbeek', Elizabeth G. Trehu®,
Brian J. Bartholmai® and Jacobus Burggraaf?

A randomised, double-blind, placebo-controlled, multiple ascending dose trial was performed to assess
the tolerability and pharmacokinetic and pharmacodynamic characteristics of multiple doses of PRM-151
in IPF patients. Subjects in three successive cohorts (1, 5, or 10mgkg™ versus placebo) received
intravenous study drug on days 1, 3, 5, 8 and 15, and were followed-up to day 57.

was well tolerated at all dose levels, with no serious adverse reactions. Administration of PRIV
151 resulted in two- to eight-fold dose-dependent increases in circulating pentraxin-2 levels. Forced vital
capacity and 6-min walk test showed trends towards improvement in the combined PRM-151 dose groups.
On high-resolution computed tomography scans, stable or improved lung volume unoccupied by interstitial
ung abnormality was noted in some PRM-151 subjects compared to placebo subjects on day 57. y




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
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6/14 PRM-151 treated patients show
5-10% relative Change from Baseline at 8 weeks
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Eur Respir J 2016; 47: 889-8



PROMOTE study of PRM-151 in IPF
Phase 2 Trial in EU and US

On

pirfenidone or PRM-151 10 mg/kg IV days 1, 3, 5 and

nintedanib then every 4 weeks
> 3 months Open
OR Label:

PRM-151

On no therapy 10 mg/kg

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

« 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

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)



Both IL-4 and IL-13 pathways play key role in
IPF pathogenesis Courtesy Sanofi

@ Invitro, IL-4/13 promote

Repeated lung injury « Epithelial changes consistent with those
Loss of epithelial integrity associated with abnormal bronchiolarization
‘ in airway epithelial cells
« Differentiation of lung fibroblasts into
IL-4, IL-13 myofibroblasts and expression of collagen.
« Differentiation of lung macrophages toward
+/ +‘ N the alternatively-activated (M2) phenotype,
which is potentially profibrotic.
. Epithelial cells Fibroblasts Macrophages ¢ In animal model of lung fibrosis

«  Suppression of either IL-4 or IL-13 expression

| ' L protects against lung fibrosis
Abnormal Collagen Profibrotic M2

bronchiolarization production  macrophages
® In patients with IPF

* IL-4 and IL-13 are expressed in lung tissue

, ] *  AnlIL-13-associated mRNA signature was
Impaired lung function identified in lung biopsies from rapid
progressors.
»  Polymorphisms of both IL-4 and IL-13 genes
are associated with IPF



SAR156597: A novel approach toward a complete blockade of the
IL-4 / IL-13 pathways

Courtesy Sanofi

An engineered bi-specific Ab that targets the cytokines

Combination of the antigen-binding domains of anti-IL-4
and anti-IL-13 Ab into an innovative single molecule

« Humanized to minimize immunogenicity

~

" : = :
Antibodies to IL-13 alone Antibodies to IL-4Ra Bi-specific antibody
(Tralokinumab, Lebrikizumab) (Dupilumab) SAR156597
IL-4 IL-13x IL-4 IL-13 u_-4x IL-13x
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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 )
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Raghu et al
ERJ 2016

FG-3019 anti-connective tissue growth
factor monoclonal antibody: results of
an open-Llabel clinical trial in IPF

Ganesh Raghu', Mary Beth Scholand?, Jodo de Andrade? Lisa Lancaster®,
Yolanda Mageto®, Jonathan Goldin®, Kevin K. Brown’, Kevin R. Flaherty®,

Mark Wencel®, Jack Wanger'®, Thomas Neff'', Frank Valone'', John Stauffer'’
and Seth Porter'’

Affiliations: 1l._lni1.|'|=_-r5.i‘r_1..|I of Washington, Seattle, WA, USA Y niversity of Utah, Salt Lake City, UT, USA ﬂl.lniversity
of Alabama at Birmingham, Birmingharm, AL, USA “anderbilt University, Mashville, THN, USA. 5l._|r|i1.|'|er5it1.,|I of
Vermont, Burlington, VT, USA. “David Geffen School of Medicine, Los Angeles, CA, USA. "Mational Jewish
Health, Denver, CO, USA al._lni1..'|3r5'rt].|I of Michigan Health Systern, USA *ia Christi Clinic, Wichita, KS, USA.
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Correspondence: Ganesh Raghu, Division of Pulmonary and Critical Care Medicine, Campus Box 354522,
Seattle, WA $8175-6522, USA. E-mail: graghu@u.washington.edu.

ABSTRACT FG-3019 is a fully human monoclonal antibody that interferes with the action of connective
tissue growth factor, a central mediator in the pathogenesis of fibrosis.

This open-label phase 2 trial evaluated the safety and efficacy of two doses of FG-3019 administered by
intravenous infusion every 3 weeks for 45 weeks in patients with idiopathic pulmonary fibrosis (IPF).
Subjects had a diagnosis of TPF within the prior 5 years defined by either usual interstitial pneumonia
(UIP) pattern on a recent high-resolution computed tomography (HRCT) scan, or a possible UIP pattern
on HRCT scan and a recent surgical lung biopsy showing UIP pattern. Pulmonary function tests were
performed every 12 weeks, and changes in the extent of pulmonary fibrosis were measured by quantitative
HRCT scans performed at baseline and every 24 weeks.

FG-3019 was safe and well-tolerated in IPF patients participating in the study. Changes in fibrosis were
correlated with changes in pulmonary function.

Further investigation of FG-3019 in IPF with a placebo-controlled clinical trial is warranted and is
underway.

@ERSpublications
FG-3019 demonstrated good outcomes in changes in pulmonary fundion and extent of pulmonary
fibrosis in IPF http// ow. ly/Xn7B4




Substantial Subsets In Cohorts 1 and 2 Show
Improved or Stable Fibrosis at 24 and 48 Weeks

ACAD =9% change from BL in Computer-Aided Detection scores assessed at
m 24 & m 48 weeks
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Stable or Improved Fibrosis was Associated
With Improved FVC[ Raghu et al ERJ 2016 }

0,1

A Fibrosis* <0

o
o

p=0.0001

o
=

o
N

FVC Change from BL (Liters)

o
w

Weeks on Treatment

* Categorical changes in FVC at Weeks 12 and 24 were based on Week 24 change in fibrosis, and
for Weeks 36 and 48 they were based on Week 48 change in fibrosis.



PRAISE Trial Overview PRAISE

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

Substu dy 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



Pamreviumab:

A
PRAISE

Monoclonal antibodx against CTGF

Randomized, double-blind, placebo controlled trial

Day 1

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

Washout @ 45 weeks / 16 infusions 4-10 weeks
{_A_1 | A |
pamreviuman _ ——
Screening Treatment duration upW
\ J\
| |
Up to 6 Study assessments, 48 weeks

Weeks

Main assessments:
e FVC: BL and weeks 12, 24, 36 and 48
« QHRCT: BL and weeks 24 and 48



PANTHER(NAC)-IPF

The N EW EMNGLADNID JOULIR NAL of MEDICI N E

ORIGIINAL A RTICI.E

Randomized Trial of Acetvlcysteine
in Idiopathic Pulmonary Fibrosis

The ldiopathic Pulmonary Fibrosis Clinical Research Networlk

Idiopathic Pulmonary Fibrosis
Clinical Research Network.
N Engl J Med 2014,;370:2093-101.

FVC (liters)

= = ==

Base- 15
line

Mo. at Risk

Acetylcysteine 133
Placebo 131



ldiopathic 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 guestions



Combination therapy: the future of management for
idiopathic pulmonary fibrosis?

Wim A Wuyts, Katerina M Antoniou, Keren Borensztajn, Ulrich Costabel, Vincent Cottin, Bruno Crestani, Jan C Grutters, Toby M Maher,
Venerino Poletti, Luca Richeldi, Carlo Vancheri, Athol U Wells

Lancet Resp Med 2014; 11: 933-42



Safety and tolerability of acetylcysteine and pirfenidone @) @
combination therapy in idiopathic pulmonary fibrosis:
arandomised, double-blind, placebo-controlled, phase 2 trial

Jiirgen Behr, Elisabeth Bendstrup, Bruno Crestani, Andreas Guinther, Horst Ofschewski, C Magnus Skald, Athol Wells, Wim Wuyts, Dirk Koschel,
Michael Kreuter, Benoit Wallaert, Chin-Yu Lin, tirgen Beck, Cario Albera

Interpretation Findings from the PANORAMA study suggest that addition of acetylcysteine to pirfenidone does not
substantilly aler the tolerabilty profile of pirfenidone, and is unlikely to be beneficial in [PF,

Lancet Respir Med 2016;
4: 445-53

Publeshed Online

The Panorama study [

httpy /dbe.doi.org/10.1016/
$2213-2600(16)30044-3
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Acetylcysteine in IPF: the knockout blow?

Acetyloysteine (also known as n-acetylcysteine or NAC)
is an antioxidant precursor to glutathione, the body’s
primary endogenous antioxidant. Historically used for the
treatment for cystic fibrosis and paracetamol overdose,
acetylcysteine has more recently been studied as an
antifibrotic.! In 2005, a landmark study of patients with
the fibrotic lung disease idiopathic pulmonary fibrosis
(IPF) demonstrated a slowing of physiological decline
when oral acetylcysteine was added to standard of care at
that time (prednisone and azathioprine).” Largely on the
basis of these results, oral acetylcysteine (as monotherapy
or in combination with prednisone and azathioprine) was
endorsed by the 2011 international IPF guidelines as “a
reasonable choice in a minority” of patients.” It has been
widely used for the treatment of IPF.

Unfortunately, the story of acetylcysteine in IPF has
since become more complicated. A follow-up study
comparing oral acetylcysteine (both as monotherapy and

or placebo for 24 weeks; 122 patients were included
in the analysis. This was a safety and tolerability study,
but efficacy endpoints including forced vital capacity
(FVC), 6 min walk test distance, and dyspnoea scores
were also recorded. There are two key results. First, the
acetylgysteine plus pirfenidone group had an increased
incidence of photosensitivity compared with pirfenidone
alone (eight [13%] patients vs one [2%] patient; mean
difference 11.7% [95% CI 2-6-20-9], p=0-016). Second,
the acetylcysteine plus pirfenidone group demonstrated
more rapid disease progression as measured by change in
FVC.The adjusted rate of FVC decline in the acetylcysteine
plus pirfenidone group was 126 mL over 24 weeks—
more than three times the rate of decline seen in the
pirfenidone-only group (between-group difference 91
mL [95% CI-174-4 to -8-3], p=0-031). Importantly, there
is no mechanistic explanation offered for this finding. No
significant between-group differences were seen in the
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Lancet Respir Med 2016

Published Online

May 5, 2016
hittpy//dee.doi.org/10.1016/
52213-2600(16)30085-6
See Online/ Articles
hittpy//dee.doi.org/10.1016/
52213-2600(16)30044-3



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

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.



NAC effect on progression free survival
depends on MUCS5B and TOLLIP genotype

rs35705950 (MUCS5B) rs3750920 (TOLLIP)
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ldiopathic pulmonary fibrosis(IPF)
Published Reports of Clinical trials : 1991-

| essons learned

Bench-to-bedside : what works/ed at the bench and iIs
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
guestions



Application of Mesenchymal Stem Cells to
Patients with IPF*

A Phase | Trial
to Evaluate the Safety, Tolerability, and Potential Efficacy of
Human Mesenchymal Stem Cell Infusion in patients with

Idiopathic Pulmonary Fibrosis

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

CHEST 2017(in press)

* Clinicaltrials.gov Identifier: NCT02013700; IND 15205



IPF treatment :
New concepts: precision medicine

NAC
Telomeres
Relaxin



() POSITIVE RESULTS (' ON GOING

@ NEGATIVE RESULTS

PENDING RESULTS

PHASE 3

REGISTRATION

LAUNCHED

PIRFENIDONE

NINTEDANIB

From Luca Richeldi(courtesy)



IPF- some, ongoing /initiated clinical trials
clinical trial.gov

Serum Amyloid P/Pentraxin-2( PROMOTE Trial;
Promedior)

IL4/1L13 ( ESTAIR Trial, SANOFI)
CTGF(PRAISE Trial; Fibrogen )

WRAP —IPF- anti GER concept ( NIH, USA)

CLEAN UP-IPF —antimicrobial concept ( NIH ,USA)
+7? 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

« Asmall 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



CLEAN UP -IPF HYPOTHESIS

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



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):

pagnoo -~y

ATIA

" SERBIA &
(Poletti N MONTENEGRO

University

Hospital of 1 ls‘aﬂds

3 Modena
Hospital San Camiloo (Luppi)

(Sebastiani) “ = ; 2 . aaﬂ ALBAN'A
> 74 © Brindisi

Monaldi

Hospital of 1 . - .

Sassari (Pirina) (Sanduzzi) X - GREECE
= ' lonian

Sea Palermo I EUNA preccina Sea

120 miles _ e (3350m)0 g Res
sici
G

" TUNISIA Siract

coordinator: Luca Richeldi




_Ganesh Raghu ; the Lancet Resp Med May 2016

Comment

diopathic pulmonary fibrosis: combating on a new turf

Pulmonary fibrosis of unknown aetiology was first
described by Hamman and Rich in 1933, and adults
with fibrotic lung disease of unknown cause were later
considered to have cryptogenic fibrosing alveolitis.
However, in 2000 a consensus of experts defined
idiopathic pulmonary fibrosis as a distinct entity,’
with the diagnostic criteria and the natural course of
idiopathic pulmonary fibrosis being more precisely
described in 2011 The histological and radiological
criteria for usual interstitial pneumonia (a diagnostic
hallmark of idiopathic pulmonary fibrosis) allowed the
enrolment of patients with well-defined idiopathic
pulmonary fibrosis into dlinical trials worldwide. Patients

Substantial new evidence led to an update of
treatment quidelines for idiopathic pulmonary fibrosis
in 2015 Patients are now being spared the harmful
effects from treatment with prednisone, azathioprine,
and N-acetylcysteine.” The war to combat idiopathic
pulmonary fibrosis has begun on new turf with
patients being treated with the novel antifibrotic drugs
pirfenidone and nintedanib, which decrease the rate of
decline in forced vital capacity over a year in patientswith
mild to moderate impairment at baseline=* Although
this is a small step towards conquering idiopathic
pulmonary fibrosis, treatment regimens are needed that
improve survival, with the aim of an eventual cure. For

Lancet Respir Med 2016

Published Online

May 10, 2016
hittp/d. doi ong'10.1016/
52213-2600(16)30106-0

Skence Phata Likia gy



IPF- some, ongoing /initiated clinical trials
clinical trial.gov

Serum Amyloid P/Pentraxin-2( PROMOTE Trial;
Promedior)

IL4/1L13 ( ESTAIR Trial, SANOFI)
CTGF(PRAISE Trial; Fibrogen )

WRAP —IPF- anti GER concept ( NIH, USA)

CLEAN UP-IPF —antimicrobial concept ( NIH ,USA)
+7? Italian consortium



ldiopathic 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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