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ABSTRACT Idiopathic pulmonary fibrosis (IPF) is a chronic, progressive and irreversible fibrotic disease
of the lung that has greatly frustrated clinicians for a long time. The prognosis of IPF (median survival
2–5 years following diagnosis) is poorer than that of some cancers and for many years no significant
advances were made in its management. However, between 2011 and 2014 a number of pivotal
developments were made that have improved the outlook for patients with IPF. Herein, we review this
rapidly changing landscape, discussing key events whilst still acknowledging that IPF remains a challenging
disease to diagnose and manage.

@ERSpublications
Idiopathic pulmonary fibrosis has become a treatable disease, with two drugs now approved for
this indication http://ow.ly/GhCEE

Introduction
Idiopathic pulmonary fibrosis (IPF) is a rare, chronic, progressive, irreversible and usually fatal disease,
marked by progressive dyspnoea and, ultimately, respiratory failure [1, 2]. IPF predominantly affects
elderly male smokers/ex-smokers with a median age at diagnosis of 65–70 years [3]. Although it is a rare
disease, with an estimated prevalence range of 1–23 cases per 100000 European persons [4–9], IPF
represents a considerable challenge for clinicians. This is due to its poor prognosis (median survival of
2–5 years following diagnosis) [1, 2, 10–12] and the fact that, until relatively recently, no clinically proven
or approved pharmacological treatment has been available. Lung transplantation, which is potentially
curative, is only available to a small minority of IPF patients [1, 13].

Significant research has been conducted over the past decade in the hope of finding a treatment that can
slow disease progression and potentially improve survival. This is now becoming a reality, and between
2011 and 2014 a veritable raft of new study results have furthered our understanding of the disease and
transformed the bleak outlook for IPF patients into one of hope [14–18]. Herein, we review this rapidly
changing landscape, discussing the pivotal events that occurred between 2011 and 2014, whilst still
acknowledging that IPF remains a challenging disease to diagnose and manage.

The dynamic treatment and management landscape in IPF: 2011–2014
2011: updated guidelines and approval of the first pharmacological treatment for IPF in Europe
A key turning point in the diagnosis, management and treatment of IPF occurred in late 2010 and 2011
when the American Thoracic Society (ATS)/European Respiratory Society (ERS)/Japanese Respiratory
Society/Latin American Thoracic Association revised guidelines for IPF diagnosis and management were
finalised and published [1]. These guidelines represented a significant advancement on the 2000 ATS/ERS
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guidelines [19], most notably in clarifying and fine tuning diagnostic criteria. However, at the time of
publication, the guidelines did not provide a positive recommendation for any pharmacological treatment
for patients with chronic IPF, while there was a weak positive recommendation for steroids in cases of
acute exacerbation [1].

Also in 2010, the European Medicines Agency (EMA) approved pirfenidone, the first pharmacological
treatment available to patients with mild-to-moderate IPF [20]. The EMA’s approval was based on the
results of three phase III, randomised controlled trials (one Japanese and two multinational), only two of
which reached the primary end-point. This led the US Food and Drug Administration (FDA) to request
that an additional trial be conducted before granting pirfenidone approval in the USA [14]. During 2011
and 2012, two other important studies also helped shape the treatment landscape. Interim analysis from
the National Institutes of Health-sponsored IPF-PANTHER study indicated that triple therapy with
prednisone, azathioprine and N-acetylcysteine (NAC) is potentially harmful to patients with IPF,
significantly changing clinical practice at the time [16]. However, the study continued to evaluate NAC as
monotherapy [21]. The AntiCoagulant Effectiveness in Idiopathic Pulmonary Fibrosis study, published in
2012, also demonstrated that anticoagulant therapy was of no benefit and was potentially harmful in IPF [17].

2011–2014: long-term and real-world experience in the treatment of IPF with pirfenidone
Since the approval of pirfenidone in 2011 by the EMA, important data on the use of pirfenidone from
clinical studies, long-term observational studies and real-world practice has been accumulated,
demonstrating that pirfenidone significantly reduces forced vital capacity (FVC) decline and slows disease
progression in IPF [22–30]. These longer term studies also showed that pirfenidone is generally well
tolerated. The most common adverse events associated with treatment are gastrointestinal (nausea,
diarrhoea and vomiting) and skin related (rash and photosensitivity) [14, 15, 20, 31]. These events have
primarily been mild to moderate in severity and relatively simple measures, such as taking the drug with
food, reducing exposure to sunlight and managing patient expectations, have been shown to mitigate these
adverse events. This has helped to encourage adherence, ensuring the long-term benefits of treatment [32].

2014: first treatments approved in the USA and evidence for improved survival with pirfenidone
2014 has witnessed a number of significant events in the development of IPF treatment and research. For
the first time, treatments for IPF have been approved in the USA. On October 15, 2014, both pirfenidone
and nintedanib received approval from the US FDA [33]. The US FDA approval of pirfenidone was based
on a third multinational trial involving pirfenidone, the ASCEND (Assessment of Pirfenidone to Confirm
Efficacy and Safety in IPF) trial, which had been requested by the US FDA and has been published recently
[14]. ASCEND reinforced the evidence of efficacy and safety shown in previous trials, demonstrating that
pirfenidone significantly reduced disease progression as measured by change in FVC % predicted from
baseline at 1 year compared to placebo [14]. As requested by the US FDA, a pre-specified pooled analysis
involving patients from the ASCEND trial and the two phase III CAPACITY (Clinical Studies Assessing
Pirfenidone in Idiopathic Pulmonary Fibrosis: Research an Efficacy and Safety Outcomes) studies (n=1247)
showed that the risk of all-cause mortality and treatment-emergent IPF-related mortality after 1 year was
significantly reduced by 48% and 68%, respectively, in the pirfenidone group compared to the placebo
group [14].

The INPULSIS trials, published at the same time as the ASCEND trial, also showed that nintedanib, a
small molecule tyrosine kinase inhibitor, reduced FVC decline in IPF to a similar extent as pirfenidone.
While there were numerically fewer deaths in the nintedanib arm compared to placebo, this difference did

TABLE 1 Idiopathic pulmonary fibrosis treatment: a dynamic field since 2011

2011 2014

Pirfenidone approved
by EMA

Pirfenidone approved by the US FDA: evidence on efficacy and safety
observed in previous studies reinforced (ASCEND trial) [33]

Triple therapy out Nintedanib approved by the US FDA [33], CHMP of EMA positive opinion:
second antifibrotic drug with positive effects in two phase III trials
(INPULSIS trials) [34]

Anticoagulants out NAC monotherapy out (PANTHER trial) [21]

EMA: European Medicines Agency; FDA: Food and Drug Administration; ASCEND: Assessment of Pirfenidone
to Confirm Efficacy and Safety in IPF; CHMP: Committee for Medicinal Products for Human Use; NAC:
N-acetylcysteine.
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not reach statistical significance (nintedanib group: HR 0.70 (95% CI 0.43–1.12), p=0.14) [18]. The final
results of the PANTHER trial showed that NAC monotherapy had no significant benefit in the
preservation of FVC [21]. However, flaws in the study conduct do not allow us to conclude definitively
that NAC has no role in IPF (table 1).

Looking towards the future: ongoing challenges in IPF
While we have experienced significant breakthroughs in our understanding and treatment of IPF in the
past few years, many challenges remain. In particular, identifying suspected IPF patients for early
diagnosis and treatment, and managing treatment tolerability in these patients for successful adherence
over the long term in order to potentially change the disease course. Other unresolved issues include how
to manage treatment for patients with probable or possible IPF who do not fulfil all criteria for definite
IPF and patients with severe IPF who, in Europe, do not qualify for treatment with pirfenidone.

Early diagnosis remains a challenge and requires a multidisciplinary approach. Thorough patient history
and clinical examination coupled with interpretation of high-resolution computed tomography is
necessary for all patients. The convergence of knowledge and expertise from the physician, thoracic
radiologist and pathologist is critical to increase the chance of an accurate diagnosis [34]. International,
evidence-based guidelines now emphasise the importance of a multidisciplinary team approach in the
diagnosis and management of IPF [1]. Promising genetic markers (e.g. MUC5B) may improve the clinical
management of IPF patients in the future [35].

Combination therapy consisting of antifibrotic drugs with different mechanisms of action will probably
gain increasing importance in the future. To this end, appropriately controlled trials evaluating
monotherapy versus combination therapy must be undertaken and demonstrate the superiority of the
combination over the single agent [36]. With earlier diagnosis and the initiation of treatment with proven
effective therapies, we are now in a position to be more optimistic about altering the course of IPF. Within
a few short years we have seen real victories against a disease that was considered to have a prognosis as
hopeless as some of the more difficult cancers. We have every reason to believe that the success in slowing
the progression of IPF will continue to bring hope to more IPF patients.
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