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ABSTRACT

Pulmonary fibrosis is the ultimate outcome of various interstitial lung diseases, many of which
have a dismal prognosis. Pulmonary fibrosis therefore represents a critical unmet medical need.
Progress in research over the last 30 years has been encouraging. This work, which has been
funded by governments, charitable trusts, industries and patient groups, has resulted in clinical
trials testing novel drugs, giving hope to patients. In late September 2012, representatives from
across academics, industry, and funding agencies met at the 17" International Colloguium on
Airway and Lung Fibrosis Meeting to discuss state-of-the-art knowledge of pulmonary fibrosis. This
manuscript summarizes the outcome of the meeting, highlighting the most relevant results and
discoveries. It also attempts to provide a roadmap for future studies. It is hoped that such a
roadmap may help all interested parties to generate new research, which will be vital to continued
progress. We are encouraged by the commitment expressed by all participants at this meeting and
the shared vision of promoting future progress through international collaboration, the pooling of

valuable resources, and the involvement of new generation of physicians and scientists.

Word count: 182.



ICLAF: a long journey.

The International Colloquium on Lung Fibrosis began in 1980 in London, England, intended as a
forum for intimate, in depth discussion of the basic and clinical science of fibrotic lung disease.
With evolving knowledge of the pathogenesis of pulmonary fibrosis and the recognition that
fibrosis within the lumen of distal airways is a component of some fibrotic lung disease, the
acronym ICLAF (International Colloquium on Lung and Airway Fibrosis) was coined to include
airway fibrosis in 2008. The 17" ICLAF meeting took place between 29" September and 3"
October 2012 (www.iclaf2012.unimore.it), when 258 participants from 22 different countries
gathered together in Modena, Italy, for four days of presentations, lectures, posters, and small
group discussions. In attendance was a dynamic mix of clinicians, basic scientists, clinical
researchers, industry colleagues, and advocacy groups. This manuscript reviews the highlights of
the conference and provides a “road map” for further research in this area, touching upon the
main spheres of research in this rapidly evolving area of respiratory medicine (figure 1). All
sessions during the conference have been video recorded and are freely available to everyone on

a dedicated website .

Invited lectures.

David Warburton (Los Angeles, US) placed fibrotic lung diseases in a developmental context,
suggesting that abnormal development might contribute to the susceptibility to adult lung fibrosis
and emphysema. Pulmonary emphysema and fibrosis may represent a useful model for the study
of the potential synergistic effects of genetic defects in chronic lung disorders 2. Microinjection of
amniotic fluid stem cells (AFCS) in embryonic lungs show that AFSC can differentiate into type Il
pneumocytes, while in the presence of an oxidative stress AFSC can integrate into the epithelium
of the upper airways and alveoli. Moreover, transplantation of AFCS, safely collectable through
amniocentesis samples without major ethical concerns, can retard the progression of bleomycin-
induced lung fibrosis in the mouse via a type Il cell dependent mechanism. These studies pave the
way for a new approach using stem cells in pulmonary fibrosis.

Victor J. Thannickal (Birmingham, US) identified and attempted to reconcile some apparent
paradoxes in our current understanding of the pathogenesis of idiopathic pulmonary fibrosis (IPF).
Specifically, he discussed the “matrix paradox” and the “aging paradox”. Matrix stiffness

transduces nuclear signalling events that regulate myofibroblast differentiation and survival via an
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intrinsic mechanotransduction pathway 3, This mechanosensitive-signalling pathway could be a
target for anti-fibrotic therapies involving ROCK inhibitors such as fasudil, a molecule capable of
inducing in vivo apoptosis of myofibroblasts following fibrogenic lung injury. Interestingly,
inhibition of this mechanosensitive Rho kinase pathway with fasudil induces activation of the
intrinsic mitochondrial apoptosis pathway in fibroblasts derived from patients with IPF, but not in
fibroblasts from healthy donors. Furthermore, this approach ameliorates experimental pulmonary
fibrosis *. Age-related diseases such as IPF may be associated with cellular senescence of specific
lung cells. Data presented demonstrated that fibroblastic foci in IPF lungs express senescence
markers; however, fibrosis appears to “paradoxically” require the proliferative expansion of
fibroblasts. One oxidative stress-dependent pathway that leads to myofibroblast senescence and
apoptosis resistance is NADPH oxidase 4 (NOX4). This might represent a promising therapeutic
target in IPF ® and potentially other chronic fibrotic disorders.

Seamas Donnelly (Dublin, Ireland) explored the complex interrelationships between viral
infections and IPF. In particular, he presented new data supporting the hypothesis that repeated
viral infection would predispose towards a more aggressive fibrotic response via a TLR3-
dependant process. The post-hoc analysis of TLR3 polymorphisms in the cohort of a large,
historical trial on the use of IFN-y in IPF ® shows that a single genetic polymorphism of the TLR3
gene is associated with accelerated lung function decline and enhanced mortality. These intriguing
data prompted in vitro and animal studies, confirming the critical role of TLR3 and IFN in driving a
more aggressive clinical phenotype in pulmonary fibrosis. This work highlights a significant genetic
marker for enriching clinical trial populations with a more aggressive clinical phenotype. In
addition, it potentially identifies specific therapies for this sub-group of IPF patients.

Kevin K. Brown (Denver, US) provided clinical insights into the development and progression of
lung fibrosis. He described pulmonary fibrosis in multiple clinical contexts, highlighting infections,
genetic conditions, systemic disorders and exposures. In each of these contexts a variety of
pathologic and radiographic patterns of pulmonary fibrosis can be seen. Regardless of context, the
presence of clinically significant pulmonary fibrosis predicts the outcome, largely independent of
the underlying cause of disease. For example, in connective tissue disease survival is shortened in
patients with rheumatoid arthritis and unpublished data suggest that much of this effect can be
attributable to the presence of interstitial lung disease (ILD) in these patients. The concept that
progressive pulmonary fibrosis is the problem shared by a variety of clinical contexts has been

clearly established. It has been the basis for a call to address quickly this unmet clinical need. The



search for predictive biomarkers of progressive fibrosis is one of the key aims of a number of
studies. In this context, the collaboration of scientists and industry is crucially relevant.

Toby Maher (London, UK) presented an overview of the PROFILE study (NCT01110694 and
NCT01134822), designed to answer the crucial questions of how we define IPF, predict disease
course and stratify patients. The study also aims to identify new therapeutic targets and surrogate
markers ’ 8. Recent studies identified several protein biomarkers in IPF; among others, CCL-18 9
circulating fibrocytes 0 MMP7, ICAM-1, IL-8, VCAM-1 and S100A12 ™. Furthermore, gene
expression analysis has highlighted a number of key genes differentially expressed in IPF as
compared to other fibrotic lung disorders or in slow as compared to rapid disease 12 The PROFILE
study will prospectively seek to validate these, and other, markers and will also assess longitudinal
change in markers in relation to disease progression. More than 250 IPF patients have been
already recruited and preliminary results indicate that telomere length may predict disease
progression. Moreover, the innovative concept that microbes can contribute to disease course is
being explored through the analysis of the so-called IPF lung “microbiome”. Finally, home
monitoring using portable spirometers seems to be a promising and cost-effective way of caring
for IPF patients, improving both monitoring and detection of disease complications.

Shelia Violette (Cambridge, US) discussed the innovative concept of using biomarkers to monitor
the effect of an anti-fibrotic drug in the context of a phase Il trial. The challenges of drug
development, in particular in the field of pulmonary fibrosis, have been illustrated in the context
of a cultural problem: translational medicine could represent a unique option to reduce technical
and clinical development risks, while reducing the costs of studies, currently set at the level of
hundreds of millions of dollars. The example of STX-100, a humanized monoclonal antibody to
integrin avB6 to treat IPF has been presented as an example of the attempt to link, in a phase Il
study, a biological hypothesis (i.e. avp6 blockade will attenuate TGF-3 activity in the lung) with a
clinical hypothesis (i.e. attenuation of TGF- activity in the lung will preserve lung function). Given
the limitation of early phase Il studies, the clinical hypothesis is virtually impossible to test and
therefore the potential benefits of an approach based on rigorous quantification of the biological
hypothesis have been discussed. An attractive solution to test this biological hypothesis has been
presented, based on the monitoring of TGF-f activity in BAL cells from IPF patients: alveolar
macrophages could therefore be considered as biosensors of av36-mediated TGF-f activation in
the fibrotic lung. The data generated by a scientific collaboration between industry and a number

of academic institutions support the feasibility of phase Il trials with sequential dose escalation



design and with safety, pharmacokinetics and impact on BAL biomarkers as major endpoints. New
clinical phenotypes are emerging from studies and might identify in the future targets for
innovative management strategies.

Ivan O. Rosas (Boston, US) discussed the challenges related to the identification of patients with
subclinical interstitial lung disease (SILD), i.e. those individuals who have interstitial lung
abnormalities (ILA), as identified by chest HRCT *2. Based on available epidemiological data, it can
be hypothesized that in IPF, ILA could actually precede the onset of symptoms by more than 10
years. Even in the absence of symptoms, when compared to healthy controls patients with ILA
have significantly lower diffusion capacity ** and increased levels of tissue MMP7 **. Unpublished
results from microarray experiments on lung tissue from controls, IPF and ILA patients suggest
that gene expression profiles are similar in IPF and ILA, thus supporting the concept of ILA as the
initial step of IPF. Further analysis of participants enrolled in the COPDGene study ** suggests that
those affected by the so-called “metabolic syndrome” (i.e. BMI 230, diabetes and arterial
hypertension) could be at higher risk of developing ILA. Recent findings suggest that select groups
at risk of developing ILD have reduced lung volumes, increased respiratory symptoms, and
reduced exercise capacity, which has not been recognized by either the subject or a physician.
Given the potential clinical impact, longitudinal studies are required to better define the natural
history of subclinical ILD.

Vincent Cottin (Lyon, France) illustrated the clinically important and scientifically intriguing
relationships between emphysema and pulmonary fibrosis. Although the combination
emphysema and fibrosis in the lung has been known since a long time ago *®, its impact on
diagnostic *” and prognostic *® aspects is still a topic for clinical research. Recent data show that
emphysema is common (20 to 50% of cases) in IPF ¥ and patients with combined pulmonary
fibrosis and emphysema (CPFE) have distinct features, like very low diffusion capacity *°. Dr. Cottin
provided clinical data in support of the identification of distinct interrelationships between
emphysema and fibrosis, ranging from being separate entities, to progressive transition, to the
combination of paraseptal emphysema with fibrosis, with or without thick-walled large cysts. In
silico models of CPFE are being developed that may allow simulating CPFE and predicting its
evolution. The fact that coexisting emphysema may delay the decrease of vital capacity ** is critical
for trial design and will need to be taken into account in future studies. To do so, semi-
quantification of emphysema in CPFE is a field of active research 2, Finally, CPFE has been shown

to be a distinct entity not only in patients with IPF, but also in those with connective tissue disease



2 and occupational exposures 9 Pathogenesis beyond smoking, definition criteria, impact of
emphysema on progression of fibrosis and optimal therapeutic options and management are all

open issues for future clinical research.

Invited oral presentations.

Twenty-three of the 104 accepted abstracts were selected for brief oral presentations and
discussion. An attempt was made to include a mix of junior and more senior investigators. The role
of extracellular matrix in induction and maintenance of pulmonary fibrosis was the topic of a
number of these presentations. A general theme, first introduced by Geoff Laurent in the 1980s **
but recently supported by mechanistic data 2> was that lung extracellular matrix is dynamic and
constantly remodelling. Jack Gauldie (Hamilton, Canada) presented data suggesting that
mechanical tension may induce activation of latent TGF-f in the lung. The results of experiments
in a tissue bath apparatus using a force transducer and increased ventilatory pressure on lung
slices and fibrotic lungs indicate that TGFp activated in fibrotic tissue strips signals through the
TGFP receptor in the tissue and activates nuclear translocation of phosphorylated Smad2. Janette
Burgess (Sydney, Australia) provided data supporting the concept of extracellular matrix playing a
bioactive role in lymphangioleiomyomatosis (LAM), by modulating the expression of key
molecules, like fibronectin, periostin and fibulin-1, which are all increased in the tissue samples
from LAM patients. The serum levels of fibulin-1 are significantly increased in LAM, as compared
to female non-diseased controls.

Several presenters also discussed the need to refine our current animal model of pulmonary
fibrosis (mainly bleomycin) and improved readouts thereof (such as micro CT and lung function
measurements). It was recognized that the current model has limitations with regard to the
human counterpart of IPF (e.g. it is primarily inflammatory and self-limited), but its merits as a
convenient, well-described and mechanistically informative model were also recognized. Chris
Scotton (London, UK) assessed the role of ex vivo micro-CT scans to evaluate pulmonary fibrosis in
the bleomycin rodent model. The data presented support the concept that ex vivo micro-CT can
rival traditional endpoint measures of fibrosis and is a highly sensitive and robust measure of lung
fibrotic changes. Emilie Krafft (Liege, Belgium) presented data on a model of spontaneous canine
IPF, generated in the context of the European LUPA project (Unraveling common human diseases
using dog genetics), which is aimed at unraveling common human diseases using dog genetics. By

using microarray techniques and validation with quantitative PCR, about 800 differentially



expressed canine genes were identified. In particular, and analogous to human data, genes related
to leukocyte chemotaxis (e.g. CCL2, CCL17 and IL-8) were up regulated, while genes related to
matrix remodeling (e.g. MMPs) were down regulated. These findings suggest a possible common
pathway between the spontaneous human and canine disease.

The relationship of IPF to aging was recognized and aging was the focus of several presentations.
Claude Jourdan Le Saux (San Antonio, US) showed that in the bleomycin mouse model of
pulmonary fibrosis, a novel small molecule activator of telomerase (GRN510) could enhance the
telomerase function in the lung with a cell-specific effect and reduces the extent of the fibrotic
response. Joyce Lee (San Francisco, US) presented a cohort study on 59 IPF patients suggesting
that shorter telomeres are associated with increased radiologic fibrosis score and shorter survival.
Mauricio Rojas (Pittsburgh, US) introduced the concept of the increased susceptibility of aged lung
to injuries. In a bleomycin-induced mice model of lung fibrosis he showed that aged mice are more
susceptible to herpes virus-induced lung injury, although aged mice control virus infection similar
to young mice. Bethany Moore (Ann Arbor, US) discussed the role of periostin, an extracellular
matrix protein, in relation to age and regulation of lung fibrosis. This molecule is elevated in serum
of IPF patients and in IPF fibroblasts and correlates with lung function decline. Fibroblasts from
aged mice overproduce periostin and are protected from apoptosis, thus suggesting that this
molecule may contribute to the mechanisms of age-related fibrosis.

Several mechanisms of pulmonary fibrosis were discussed in the context of the identification of
potential therapeutic targets. Claire Calderwood (Southampton, UK) highlighted the role of
histone deacetylase inhibitors as potent anti-fibrotic agents. Data on lung explant tissue from IPF
and healthy controls and on in vitro cultured fibroblasts indicate that FK228 (romidepsin, a drug
approved by FDA for use in cutaneous and peripheral T-cell ymphoma) suppresses fibroblast
proliferation and differentiation, induces p21 expression, and suppresses lysyl oxidase (LOX)
mMRNA and protein expression. In light of the increased levels of LOX in the BAL from IPF patients,
increasing histone acetylation represents an attractive therapeutic strategy in IPF. Annie Pardo
(Mexico City, Mexico) discussed matrix metalloproteases (MMPs) in IPF. Increased MMP19 gene
expression and protein levels in affected epithelial regions and bronchoalveolar lavage fluid have
been identified: MMP19 is also over-expressed in the bleomycin-induced mice model of
pulmonary fibrosis. The concept that different genetic backgrounds for different MMP expression
levels can lead to protection (MMP19) or susceptibility (MMP7) to pulmonary fibrosis was

discussed. Katerina Antoniou (Crete, Greece) discussed citrullination, a post-translational



modification of arginine by peptidylarginine deiminase enzymes, as potential key factor in the
pathogenesis of pulmonary fibrosis. Western blot analyses on 53 patients with IPF and 37 with
progressive rheumatoid lung disease indicate that citrullination enzymes may predict late
mortality. Jason Chien (Seattle, US) showed that elevated baseline serum lysyl oxidase 2 (LOXL2)
levels are associated with higher risk for IPF progression. These data, derived from serum samples
from a negative trial with ambrisentan, support the evaluation of a specific non-competitive
allosteric inhibitor of LOXL2 in an ongoing phase Il clinical trial in IPF patients. Barry Shea (Boston,
US) explored the hypothesis that increased vascular permeability after lung injury promotes
fibrosis through intra-alveolar coagulation. Data generated in the bleomycin mouse model indicate
that S1P-S1P; signaling promotes non-fibrotic resolution of lung injury by limiting intra-alveolar
coagulation, thrombin-PAR1 signaling, and TGF-B activation. Interestingly, anticoagulation with
warfarin does not attenuate fibrosis in a vascular leak-dependent model and this experimental
observation supports the recent findings of no benefit to warfarin therapy in patients with IPF %°.
Amanda Tatler (Nottingham, UK) discussed the role of the avf6 integrin in IPF. Smad3 mediates
TGF-B-induced avp6 expression and that the loss of Smad3 reduces TGF-B-induced up-regulation
of avp6. Some IPF patients have increased binding of Smad3 to the ITGB6 promoter, while some
others have decreased binding of the repressor Elk-1 to the ITGB6 promoter. Jeffrey Horowitz
(Ann Arbor, US) reported new findings on the inhibition of apoptosis proteins to regulate IPF
fibroblast resistance to Fas-mediated apoptosis. Although it has been shown that pro-fibrotic
mediators induce fibroblast resistance to apoptosis %/, IPF is still characterized by the so-called
“apoptosis paradox”, in which increased epithelial cells apoptosis contrasts with the decreased
mesenchymal cells apoptosis. Recent ex vivo experiments indicate that inhibitor of apoptosis
family proteins are increased in a subset IPF lung fibroblasts, are expressed within fibroblastic foci
of IPF tissue, are induced in normal lung fibroblasts by pro-fibrotic mediators and are suppressed
in normal lung fibroblasts by anti-fibrotic mediators. Finally, specific targeting of IAP (inhibitor of
apoptosis protein) could sensitize IPF lung fibroblasts to apoptotic stimuli, thus representing a
potential therapeutic strategy. Guoying Yu (Pittsburgh, US) showed that miR-29, a small, non-
coding RNA, is down-regulated in human IPF lungs and its mimicry could attenuate pulmonary
fibrosis in the bleomycin mouse model, thus making the class of microRNA new potential
therapeutic targets for fibrotic lung disorders. Cecilia Sanchez (New Orleans, US) pointed to
autophagy, an evolutionarily conserved catabolic mechanism involving cell degradation of

misfold/long-lived proteins and damaged organelles, as a critical process in the development of



fibrosis. She showed that during fibroblast-myofibroblast differentiation, TGFB1 can inhibit
autophagy and that the induction of autophagy may block this differentiation process and
increases collagen degradation. The potential of resveratrol as a molecule able of overcoming the
effects of TGFB1 on autophagy was also discussed. These data formed the basis for the
provocative hypothesis that therapies directed toward maintaining organ function through
longevity may reduce lung fibrogenesis. On the same line, Avignat Patel (Boston, US) showed that
a marker of autophagy, LC3-I1 is decreased, while p62 is accumulated, in IPF lung %%, TGFB1 can
inhibit autophagy in lung fibroblasts by modulating TIGAR (tp53 induced glycolysis and apoptosis
regulator). Interestingly, rapamycin (a mTOR inhibitor which reduces fibronectin and a-SMA
expression in the lung) protects against bleomycin-induced fibrosis, potentially through autophagy
induction.

The potential of regenerative medicine has also emerged during some presentations. Luis Ortiz
(Pittsburgh, US) introduced the concept that mesenchymal stem cells (MSCs) “secretome” (i.e. the
secreted micro vesicles), could reprogram innate immunity in environmentally induced lung
diseases. MSCs micro vesicles (exosomes) might convey miRNAs targeting genes regulating the
innate immune system that could impact on the outcome of pulmonary fibrosis. Using microRNA
microarray and quantitative PCR techniques, it has been shown in silica-exposed mice that MSC-
derived exosomes are phagocytized by macrophage, inducing NF-kB activation and M1
polarization. Exosomes reduce silica-induced fibrosis, reduce expression of fibrotic and
inflammatory genes, and preserve the expression of epithelial genes. These data suggest that
MSC-derived exosomes might become a tool to modify the tissue pro-fibrotic pathways in the
silicosis lung.

Joe Lasky (New Orleans, US) discussed the possibility of repositioning “old” drugs as anti-fibrotics,
by using the example of nelfinavir, a drug approved in 1997 as a protease inhibitor to treat HIV
infection. In vitro data show that nelfinavir inhibits fibroblast differentiation and collagen gel
contraction, by blocking TGF- Smad 2/3 phosphorylation. These findings provide further support
to the evidence from animal models that the delayed administration of another proteasome
inhibitor (bortezomib) blocks the development of pulmonary fibrosis %°. Given the large amount of
data on the safety and tolerability of drugs already used for other indications, the concept of
transferring “old” drugs to new indications is attractive. Arata Azuma (Tokyo, Japan) presented an
update on post-marketing surveillance of the anti-fibrotic drug pirfenidone in patients with IPF in

Japan, where the drug has been approved in 2008. The data presented were on 973 patients
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enrolled in a post-marketing surveillance study, including all stages of disease severity. About one
third of patients discontinued pirfenidone due to drug-related adverse events, most often
decreased appetite, photosensitivity reactions and nausea. Patients treated with prophylactic
drugs for gastrointestinal side effects reported significantly less gastrointestinal side effects, as
compared to those untreated. Data on percent predicted vital capacity decline after 12 months of
treatment in 263 patients indicate a mean decline of 1.9% (with a standard deviation of 14.7%).
Although limited and uncontrolled, these data provided useful data about real-world pirfenidone
use in IPF.

New interesting observations emerged from clinical studies. Christopher Ryerson (Vancouver,
Canada) presented the data of a large retrospective study, assessing the prevalence and the
prognosis of patients with unclassifiable ILD. These patients represent a sizeable (about 10%)
fraction of all ILD and, as such, are the fourth most common group. They usually cannot be
classified due to patient unwillingness to perform surgical lung biopsy. Overall prognosis is
intermediate between IPF and non-IPF ILD, with the risk of death or disease progression
associated with fibrosis score and diffusion capacity. Since these patients are relatively common in
clinical practice, there is a need to evaluate their optimal clinical and therapeutic management.
Tamera Corte (Sydney, Australia) discussed the clinically relevant issue of pulmonary hypertension
(PH) associated to idiopathic interstitial pneumonias (IIP). A clinical study showed that the relative
increase in pulmonary blood flow during exercise (as measured with the Innocor® technology) is
reduced in PH patients compared to IIP patients and normal controls. Moreover, resting and end-
exercise serum levels of the brain natriuretic peptide are increased in PH patients compared to |IP
patients, who have higher levels than normal controls. The non-invasive measurement of
pulmonary blood flow during exercise may represent a useful method of identifying patients with

PH, or identifying small functional changes in exercise.

Future Directions in Pulmonary Fibrosis Research

A major aim of this ICLAF meeting was to explore the current challenges we face as a research
community, and identify where continued/new research focus is needed (figure 2). To address this
aim, participants were assigned to half-day breakout sessions. These sessions were facilitated by
leading investigators in the field and encouraged interaction among basic scientists, clinical
scientists, clinicians, industry colleagues and advocacy group members. All breakout sessions were

asked to address two fundamental questions. First, why have so few novel therapies been
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developed despite gains in the science of fibrosis? Second, where do we see the greatest need as a
community moving forward and what should we do about it? The synthesis of the responses from
the breakout sessions, described below, provides a useful roadmap for future work in pulmonary
fibrosis.

Why have so few novel therapies been developed despite gains in the science of fibrosis?

A major challenge to the discovery of effective treatments for pulmonary fibrosis is the lack of
insight into the prime target(s) relevant to human disease. The limitations of the available animal
models of pulmonary fibrosis represent a major barrier * 3! 32: we need to improve our
understanding of the hierarchy of mechanisms involved in pulmonary fibrosis through patient-
based research. The anticipated redundancy of pathogenic pathways involved in pulmonary
fibrosis makes it less likely that single drug agents will make major impacts on the course of
disease. Combination approaches that target multiple mechanisms may be more successful.
Targeting what appear to be final common pathways of fibrosis ’ including coagulation cascade
products, prostanoids and TGFB signalling, may prove fruitful and need to be explored further.
More sophisticated study design in early phase clinical trials including cohort enrichment is
essential. We need to use and expand on existing clinical cohorts in academia and industry, and
invest in more sophisticated ones, to investigate and then validate potential subgroups of interest
a priori, rather than rely on post-hoc subgroup analysis. In all clinical studies, rigorous, detailed
clinical data collection linked to biorepositories of blood and other tissues should be a high priority.
Only the availability of large numbers of biological samples from well-defined cohorts of patients
will allow for the rational and efficient identification of novel drug agents and the more
sophisticated design of future clinical trials.

Efforts must be made to prioritize identification of target mechanisms in clinical trial design. Only
through better understanding the relevant mechanisms of disease will the chances of developing
effective targeted therapies be realised. These therapies can then be tested in a rational,
hierarchical clinical trial algorithm to assess combination therapy, an approach that has lead to
remarkable advances in oncology and HIV over recent decades.

To be successful, a close interaction between all stakeholders, clinicians, researchers, patients,
industry colleagues, advocacy groups, regulators, and other interested parties, will be necessary.
Once we can show that the course of IPF is modifiable through pharmacological intervention, we
believe the “flood gates will open” and we will see the development of numerous drugs for

fibrotic lung disorders.
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Where do we see the greatest need as a community moving forward and what should we do about
it?

There is a clear need for enhancing the integration across disciplines (basic science, translational,
research, clinical research, and clinical trials); such integration would catalyse the discovery
process over the next decade. This extends to other disciplines as mechanisms of fibrosis are
almost surely shared across organ systems. The involvement of people from hepatology,
nephrology, dermatology, ophthalmology and other fields will be important.

The next generation of researchers and clinicians needs to be encouraged and developed, and
whenever possible should be actively involved at all levels of research and presentations. The
importance of mentorship needs to be recognized and supported in the future. We must
encourage a new generation of talented basic and clinician-scientists to come into this field and
create new ideas that will lead to improved therapeutic approaches.

Beyond the academic community, interested and invested partners need to be embraced. It is
clear that to ensure research has relevance, all stakeholders - including patients, families, doctors,
academics and basic researchers, need to be involved in the process of discovery. Each provides a
valuable perspective on pulmonary fibrosis. Partnership with patients and advocacy associations
will be particularly valuable; the achievements in the fields of lymphangioleiomatosis and cystic
fibrosis demonstrate this clearly. It is absolutely clear that the likelihood to improve outcomes for
patients with pulmonary fibrosis is dependent on collaborative and concerted efforts at every

level of the discovery process.

Closing Comments

The ICLAF meeting and other such international forums dedicated to integrative, collaborative and
creative discussion are vital elements for scientific progress as we all work together to accomplish
one common goal, to improve outcome for patients with pulmonary fibrosis (figure 3). The
advances in basic and clinical science are substantial since the first international colloquium on
pulmonary fibrosis in 1980. At that time, our knowledge of pathogenesis of fibrosis was
rudimentary and the first placebo-controlled trial was many years off. While we should take some
comfort in this progress over the last three decades, we are aware of the lack of sufficient
progress towards therapy for patients with pulmonary fibrosis and we are motivated as a

community to accelerate discovery.
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The 18" ICLAF meeting will be held in Mont Tremblant, Quebec, Canada in October 2014, after the
annual ERS Conference (for more information and updates visit the website www.iclaf.com). We
look forward to meeting there and continuing the fight to improve care of patients with

pulmonary fibrosis.
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Figure 1. Key research steps in pulmonary fibrosis.
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Figure 2. Schematic pathogenic steps in pulmonary fibrosis (as discussed during the 2012 ICLAF).
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Figure 3. Collective efforts lead to improved outcome for patients with pulmonary fibrosis.
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