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Based on two studies published in the ERJ, maybe the time has come to raise the bar and target larger
goals for IPF treatment when designing new treatment approaches, goals that might better fit patients’
expectations http://ow.ly/MsJR30kZtPf
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Idiopathic pulmonary fibrosis (IPF) is a relentless fibrotic disorder, ultimately leading to respiratory
insufficiency and death. It is characterised by a progressive and irreversible damage of lung tissue, leading
to progressive dyspnoea, decrease in pulmonary function and worsening features of fibrosis on imaging.
Although initially considered an inflammatory disorder, after many years of research, the paradigm shifted
to that of a predominantly fibrotic disorder [1], which was an important milestone in the history of
IPF [2]. As a result, drug development later focused on agents primarily targeting the progression of
fibrogenesis, i.e. fibroblast proliferation and secretion of extracellular matrix. Pirfenidone and nintedanib
were the first drugs to demonstrate efficacy as antifibrotic agents [3–6], and were rapidly approved
worldwide.
As mortality did not seem practically feasible as a primary endpoint, trials in IPF have been conducted
using endpoints known to be associated with mortality during the subsequent year of follow-up [7–9].
Hence, forced vital capacity (FVC) decline has been considered a surrogate endpoint of mortality and has
been used as the primary endpoint in most IPF trials, but with some variation in methods used to
calculate FVC decline or the thresholds used. Overall, the data from pivotal trials [3–6] have shown that
antifibrotic agents slow the rate of decline in FVC over time in comparison with placebo. However, the
natural history of IPF is highly variable and predicting the prognosis in an individual patient is
challenging. Some patients have a rapid decline, others progress more gradually or experience periods of
apparent stability, with further episodes of abrupt decline or acute exacerbations [10, 11].
Due to the chronic, irreversible, relentless progression of IPF causing irreversible damage to the lung, it is
generally considered that the goal of therapy can at best be to stabilise the disease course. In trials, power
and sample size calculations are based on the assumption that the drug under development will hopefully
reduce disease progression by a third to a half of its natural potential for worsening. But are we so sure
that this is the best we can do for our patients? The fact that some patients might experience pulmonary
function improvement after initiation of treatment has so far only been reported in real-life experience
series of patients who had received pirfenidone [12].
In this issue of the European Respiratory Journal (ERJ), FLAHERTY et al. [13] report on a post hoc analysis of
the distribution of changes in FVC in the INPULSIS trials [6]. They show that 24.8% of patients
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randomised to receive nintedanib and 9.0% of patients receiving placebo had a numerical increase or no
decline in FVC over the duration of the trial (52 weeks). The median (interquartile range) improvement
was 76.5 mL (31–152 mL) in the nintedanib group and 57.5 mL (31–103 mL) in the placebo group,
among subjects in whom FVC increased.
These results are, of course, tantalising. Patients receiving nintedanib were 2.75 times more likely to
experience an improvement in FVC at 1 year. However, such results are mainly helpful in challenging the
current, and possibly pessimistic, dogma that treatment can only slow down or, at best, stabilise FVC.
There are, however, a number of issues and unknowns to consider, and it certainly cannot be concluded
that genuine improvement of this dismal condition can yet be obtained with drug therapy.
First of all, an apparent increase in FVC was seen in 9% of patients receiving placebo. Knowing the natural
course of IPF when left untreated, such a finding may simply reflect measurement variability in FVC or
transient stability of IPF rather than true reversal in the course of disease. Indeed, “improvement” was
defined by any numerical increase in the annual rate of change in FVC calculated by a random coefficient
regression model. Variability in FVC measurement is well known; however, significant efforts were made
in the INPULSIS trials to reduce it [6]. The minimal clinically important difference of FVC was previously
estimated to be between 2% and 6% in IPF [14]. Participating in a clinical trial with rigorous follow-up
and strict procedures in place might lead per se to a better outcome than in the general patient population;
however, this applies to both groups in the trial. Eligibility criteria may also have contributed to a more
favourable result, as only patients with mild to moderate severity of disease and a strict limitation of
comorbidities were enrolled in the trials, differing from daily clinical practice, but again this would not
explain the difference seen between treatment groups.
More important reasons to be cautious in evaluating these results need be mentioned. Clinicians treating
patients with IPF do occasionally observe disease stabilisation with antifibrotic therapy; however, genuine
long-term improvement does not occur in patients with a secure diagnosis of IPF. The majority of
individuals with IPF continue to die prematurely from their disease. When monitoring IPF progression,
parameters other than FVC do matter, such as symptoms or change in thoracic imaging, and an
unfavourable outcome may not always be preceded by FVC decline on an individual basis [15]. FVC
decline is not linear and past decline in FVC does not predict future decline in FVC [16]. The clinical
significance of a “stable or improved FVC” is not well known, although in a study conducted by
investigators from the Food and Drug Administration, patients experiencing a decline in FVC of ⩾5% had
increased risk of death compared to those who did not, suggesting that even marginal decline in FVC may
be meaningful [17] and that the absence of any decline may be favourable. The long-term outcome of the
patient group with stable or improved FVC is unknown with regards to hospitalisations, acute
exacerbations, radiographic worsening and eventual survival. Notably, the authors could not identify any
baseline characteristics that would predict an improvement in FVC.
Altogether, it seems currently improbable that sustained and clinically significant improvement in lung
function may be obtained with either nintedanib or pirfenidone alone in patients with IPF. More
optimism may be reasonable in fibrotic lung diseases other than IPF, which often are less severe and not
seldom less progressive, and the results of trials evaluating the tolerability and efficacy of antifibrotic drugs
in these conditions are eagerly awaited (ClinicalTrials.gov NCT03099187) [18–20].
Further improvement in IPF might come from combination therapy [21], similarly to what already has
been achieved in other chronic diseases including asthma, chronic obstructive pulmonary disease and
pulmonary arterial hypertension. Despite much hope that combination therapy may improve treatment
efficacy, careful evaluation is needed before it can be used in the clinic. Past experience has clearly
demonstrated that combining drugs could, in theory, potentiate tolerance or safety issues [22, 23] and that
the benefit of combining drugs may not always be additive.
In this context, FLAHERTY et al. [24] publish, in this issue of the ERJ, the results of a phase II trial
combining nintedanib with pirfenidone in patients with IPF. In this 24-week, single-arm, open-label,
phase IV study, patients who had already received pirfenidone for ⩾16 weeks for IPF and who tolerated a
stable dose of 1602–2403 mg per day without experiencing any moderate or severe adverse reactions
related to the drug were initiated with nintedanib added to pirfenidone. Out of 89 patients, 69 (78%)
completed 24 weeks of combination treatment. Despite this high proportion considered to tolerate the
combined treatment, it should be emphasised that almost all patients experienced treatment-emergent
adverse events, including half of them (49%) who had diarrhoea and 7% who experienced
treatment-related hepatic adverse events, which were generally considered to be related to nintedanib due
to the known tolerability profile of this drug. Indeed, investigators were asked to which of the two drugs
they attributed the adverse events, although this statement seems to be very challenging in patients
receiving a combined treatment. In any combination therapy when drugs are initiated sequentially, only
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selected patients who tolerate the “first” drug well can be eligible to receive the “second” drug, which by
default, but possibly spuriously, would be accused of any new adverse event.
Results of this important study are consistent with those of the recent 12-week INJOURNEY trial [25], in
which pirfenidone or placebo were randomised and added to nintedanib treatment, both drugs being used
at the usual dose. Both studies found the combination therapy to be tolerable in a majority of preselected
patients that tolerate one of these two drugs, and no unanticipated adverse event emerged. The fact,
however, that around 20–25% of patients did not tolerate the combination despite dose adjustment
strategies already in place suggests that the long-term feasibility of such dual therapy might be challenging
in a proportion of patients. This is, however, an avenue that is worth pursuing, and the efficacy of the
combination now needs to be carefully assessed. In the single-arm exploratory study by FLAHERTY et al.
[24], all patients received the combination therapy, a design which makes it impossible to assess the
efficacy of combination versus monotherapy; however, it is encouraging that there was little decline in lung
function during the duration of the trial (combination therapy) with a trend towards less decline in FVC
as compared to the pre-trial period ( pirfenidone monotherapy). In an exploratory analysis of the
INJOURNEY trial [25], the mean±SE changes from baseline in FVC at week 12 were −13.3±17.4 mL and
−40.9±31.4 mL in patients treated with nintedanib with add-on pirfenidone and nintedanib alone,
respectively. In another study not yet published, no significant interaction was found between nintedanib
and pirfenidone. It should be stressed that these data are exploratory, and important hurdles have to be
passed before combination therapy can be considered an efficient option for patients with IPF.
Together, these studies make important contributions to the field. A combined treatment with nintedanib
and pirfenidone may be feasible. It is also now conceivable that long-term stabilisation of disease may be
obtained with antifibrotic therapy and that a proportion of patients may experience some improvement in
lung function. Maybe the time has come to raise the bar and target larger goals for IPF treatment when
designing new treatment approaches, goals that might better fit patients’ expectations than our current
options of slowing the rate of disease worsening.
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