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On October 21, 1999, physicians involved in the care of patients affected by idiopathic pulmonary fibrosis
(IPF) read with enthusiastic surprise in the pages of the New England Journal of Medicine that this deadly
disease could not only be stopped, but in fact be reverted by injecting interferon gamma-1b
subcutaneously three times a week [1]. In an attempt to provide a mechanistic substrate to the impressive
clinical results, this trial focused on two specific molecules, transforming growth factor-β1 and connective
tissue growth factor (CTGF), as the relevant therapeutic molecular targets, responsible for the functional
improvement observed. In fact, the transcription levels of these two genes were significantly reduced in
transbronchial biopsies obtained from some of the trial patients after 6 months of interferon gamma-1b
treatment [1]. At the time of publication of this study, we didn’t know (and we still do not know) if at
least some of these 18 patients were representing a specific IPF subgroup (or endotype). As in the words of
Niels Bohr, winner of the Nobel Prize in Physics in 1922, “prediction is very difficult, especially if it’s
about the future”. Thus, we had to wait for two large placebo-controlled trials to be completed, involving
several hundreds of patients being randomised [2, 3], before knowing that the hopes for the possibility of
reverting IPF with this drug had vanished; interferon gamma-1b is no longer considered an option for IPF
patients. Nonetheless, the question of whether the original 1999 study identified a specific subgroup of
“responders” still remains without a definitive answer.

Over recent years, thousands of IPF patients have been enrolled in different phases of clinical trials, and
more and more the drugs tested, in particular in early-phase clinical trials, have been targeting specific
molecular pathways [4–6]. Among these, CTGF might now be back on stage. In this issue of the European
Respiratory Journal, RAGHU et al. [7] report the results of a prospective, open-label, phase 2 trial in which
89 IPF patients received, every 3 weeks for a total of 45 weeks, two different doses of FG-3019, an
intravenous, fully humanised, monoclonal antibody, specifically designed to target CTGF. This trial follows
the supportive results of pre-clinical studies in a mouse model of lung fibrosis, showing reversal of
radiation-induced lung fibrosis after treatment with FG-3019, and the supportive findings of an open-label
phase 1b dose-escalation trial [8]. The aim of this further phase 2 open-label trial was ambitious: reverting
(not stopping, not reducing) lung fibrosis in IPF, something similar to what we saw in the original small
group of patients treated with interferon gamma-1b.

With the aim of identifying a group of patients more likely to respond to this approach, the study
population was carefully selected; however, this did not result in an excessive screen failure rate, as in other
recent trials [9]. Moreover, in contrast with most IPF trials completed so far, the radiological extent of
disease on chest high-resolution computed tomography (HRCT) was arbitrarily pre-defined, with

Copyright ©ERS 2016

Received: Feb 22 2016 | Accepted: Feb 22 2016

Conflict of interest: Disclosures can be found alongside the online version of this article at erj.ersjournals.com

Eur Respir J 2016; 47: 1321–1323 | DOI: 10.1183/13993003.00389-2016 1321

| EDITORIAL
INTERSTITIAL LUNG DISEASES

http://crossmark.crossref.org/dialog/?doi=10.1183/13993003.00389-2016&domain=pdf&date_stamp=
mailto:L.Richeldi@soton.ac.uk
http://ow.ly/YMtEP
http://ow.ly/YMtEP
erj.ersjournals.com


reticulation between 10% and 50% and honeycombing of <25% of the whole lung. To be eligible for
inclusion, patients had to show an objective progression of disease, either radiologically, functionally or
symptomatically, in the period preceding the screening. Additionally, the extent of emphysema could not
be greater than that of fibrosis on HRCT. These and other inclusion criteria, apparently restrictive, should
be put into the context of the specific molecular mechanism of action of the drug under investigation and
the attempt to target a population with a significant amount of potentially reversible fibrotic changes in
the lung. It is therefore rational to think that patients without objective deterioration or with extensive
irreversible destruction of the lung (i.e. honeycombing) will not benefit from treatment with an anti-CTGF
drug. Interestingly, in the 1999 interferon gamma-1b study, patients with “end-stage” pulmonary fibrosis
were excluded from the study [1].

The efficacy end-points of the study included computer-aided assessment of CT imaging. Although
probably not yet ready for the prime time in clinical practice [10], this measure was carefully standardised
in the trial, representing at this moment probably the best tool to quantify in a noninvasive way the
amount of fibrosis in the lung. Although the HRCT protocol used in this trial, including quality controls
and standardisation of reconstruction algorithms and of lung volumes, will probably not translate easily
into clinical practice, it is still a significant step forward along the way to identifying reliable imaging tools
to assess the efficacy of anti-fibrotic drugs.

As with any other trial, this study has limitations. The first and main limitation is the choice of design: a
single-arm study was chosen, and not a more powerful, convincing, two-arm study including a placebo
group. However, this insurmountable limitation is partly compensated by the precise identification of the
study population, carefully selected to maximise the possibility of gaining the ambitious scope of fibrosis
reversal. Secondly, the inclusion criteria were modified halfway through the completion of the study.
Although a potential major flaw in any clinical trial, these changes seem to be justifiable and potentially
very useful for the design of future trials. They were based on the observation that almost half of the
patients with lower predicted forced vital capacity (FVC) prematurely discontinued from the study. These
patients might have been too sick to contribute to a study requiring patients to travel often to clinical sites
for infusions, blood drawings and imaging. Also, the criteria for disease progression were loosened based
on the findings of the first cohort, in order to increase the signal in the trial. Is the study design
potentially restricting the pool of patients eligible for treatment with FG-3019? Yes, although hopefully not
in a restrictive, negative way, but with the aim of identifying a truly “responsive” population for the next
phase of drug development. At the end of the process, ideally it will be possible to “give the right drug to
the right patient at the right time”, in line with the principles of precision medicine and with the
expectations of IPF patients and their families [11].

This trial provided further evidence that FG-3019 has an acceptable safety profile, with most
discontinuing patients having, not surprisingly, more severe disease. However, as Winston Churchill said
once, “however beautiful the strategy, you should occasionally look at the results”. Although efficacy
should always be regarded as a secondary end-point in phase 2 trials, the results were supportive of
FG-3019 being effective in IPF, at least in those selected for the trial and in particular in those with
baseline FVC values >55% predicted. One third of patients had either stable or improved extent of lung
fibrosis, as assessed by HRCT. These 16 “responders” are, so far, among the few IPF patients
demonstrating convincing evidence of fibrosis regression. Although overall most patients progressed in
their disease, about one in five had an objective benefit from treatment. As in the two recent positive
phase 3 trials leading to approval of new drugs [9, 12], none of the patient-related outcome measures
showed any benefit, even in patients with an objective improvement in lung fibrosis. This is something
that the sponsors and the investigators in charge of designing the next steps of FG-3019 development
should keep in mind. The results of this study can be seen from two different angles: they might be
considered a major advancement, if we consider the fact that so far no drug has been able to show
consistent reversal of lung fibrosis in IPF; conversely, they can be seen as marginal, since only a minority
of a highly selected patient population had a clear benefit. Of course, the lack of a placebo trial limits our
ability to interpret the results, but nonetheless the presence of a subgroup of patients showing a reduction
of the fibrotic changes in their lung is exciting.

The fact that, to the best of current knowledge, none of the two currently approved IPF treatments are
targeting CTGF poses a promising basis for a future placebo-controlled trial combining FG-3019 with
either pirfenidone and/or nintedanib [13]. However, an open question remains: which specific population
of patients should be targeted to prove the efficacy of FG-3019 in the next clinical trial, a highly selected
or a broader group? And which tools will be used to identify the right phenotype and the right endotype
for the drug? These are crucial, challenging, exciting open questions, which will be relevant for any future
trial in IPF. Answering them will require the coordinated, maximalised and global effort of the IPF
community.
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