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ABSTRACT
Idiopathic Pulmonary Fibrosis (IPF) is a progressive lung condition with no clear underlying
definitive cause. This article will discuss previous landmark studies in IPF and review current
and potential future treatment options.
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Introduction

Whilst many causes of pulmonary fibrosis can be identified and treated, including
sarcoidosis, hypersensitivity pneumonitis such as bird‐fanciers’ lung and drug induced
causes including methotrexate, bleomycin and nitrofurantoin, the management of idiopathic
pulmonary fibrosis (IPF) is largely palliative, with no proven effective therapy.
IPF describes a progressive condition of characteristic clinical symptoms and signs including
breathlessness and fine basal inspiratory crackles (90% of cases) and the presence of finger
clubbing (49‐66% of cases).1,2 In addition to these findings, in IPF patients, upon lung biopsy
pathological evidence of usual interstitial pneumonia (UIP) can be found in addition to the
characteristic HRCT appearance of bibasal sub pleural reticular opacities with
honeycombing.3 Other interstitial lung diseases can present with clinical and radiological
features very similar to IPF, notably non‐specific interstitial pneumonia (NSIP). However
distinguishing IPF from other similar conditions is important given that the 5 year‐survival in
IPF is usually <20%, compared to >50% for NSIP3 Accurate diagnose of IPF requires
integration of clinical radiological and where available histological data in a multi‐disciplinary
setting.
This article will review the previous and current management strategies of IPF and discuss
potential future treatment options.

Clinical Case

Mr HS is a 60 year‐old‐man and presented to the respiratory outpatient clinic with a 14
months history of worsening shortness of breath. Mr HS described how his breathlessness
was worse on exertion and was associated with a dry cough. Mr HS has never smoked and
works as a school‐teacher. He has a history of hypertension and hypercholesterolaemia and
has a family history of ischaemic heart disease. He has no history of asbestos exposure and
does not have any pets. He lives at home with his wife, who is in good health. He takes
ramipril and simvastatin. On examination Mr HS has evidence of finger clubbing. Bibasal
crackles were heard on chest auscultation.
Chest radiography was abnormal with bi‐basal fine reticular shadowing and HRCT showed
established pulmonary fibrosis with honeycombing (see figure 1). Spirometry showed a
restrictive pattern with a reduced carbon monoxide transfer factor (TLCO).
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Fig 1. HRCT showing peripheral honeycomb appearance consistent with IPF.

Mr HS underwent a surgical lung biopsy that showed a usual interstitial pneumonia pattern
of disease. In view of the clinical history and radiological and pathological investigations a
diagnosis idiopathic pulmonary fibrosis was made.
Mr HS has asked about possible treatment options and the evidence for each. The most
relevant drugs that may be applicable in this setting are discussed below.

Drug Therapy

N‐acetylcysteine, Azathioprine and Prednisolone Therapy
Historically corticosteroids, often at high dose (e.g. prednisolone 60mg/day or higher) were
given alone for the treatment of IPF due to largely observational studies reporting subjective
improvements in patient outcome. However there are no randomised controlled studies
which directly support the use of corticosteroid monotherapy in IPF and as a result a
Cochrane Review concluded that there was no evidence for this approach.4
Several randomised controlled trials have however focussed upon the use of corticosteroids
as an adjunct to immunosuppressive therapy in IPF patients. Raghu et al performed a clinical
trial, where 27 patients with IPF were randomised to either prednisolone with azathioprine
versus prednisolone alone. 5 In this small study, a survival benefit was seen with the
prednisolone with azathioprine group in comparison with prednisolone alone. However
there was no significant difference between survival until after 9 years follow up. As we
know that the median survival of IPF is approximately 3 years,6 it is unclear whether the
patients in the study had typical IPF by current diagnostic criteria. In addition, there was no
placebo group in this study, and indeed there are no randomised controlled trials that
compare corticosteroids and immunosuppressive therapy versus placebo. Despite these
shortcomings, for the subsequent 15 years at least, prednisolone and azathioprine was
advocated as a reasonable, but unproven treatment strategy for IPF.
N‐actetylcysteine (NAC) is the derivative of the amino acid L‐cysteine and is the precursor in
the formation of the anti‐oxidant glutathione. Glutathione deficiency has been found in
patients with IPF.7 With these observations studies began to focus upon the use of N‐
acetylcysteine in the treatment of IPF,8 and culminated in a large phase 3 trial in IPF
patients. The INFIGENIA study was a double‐blind controlled trial where each patient
received prednisolone and azathioprine and were then randomised to receive NAC or
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matched placebo9. In 155 patients, with radiological imaging consistent with IPF, the use of
NAC was associated with a preservation of lung function. Whilst neither treatment regimes
halted a decline in lung function, forced vital capacity (FVC) and transfer factor (DLCO) were
9% and 24% greater in the NAC group after 1 year follow up. Although this study did not
compare NAC versus placebo alone, these findings resulted in a treatment regime of
prednisolone, azathioprine and NAC being considered by some clinicians as “standard
treatment” for patients with IPF, effectively replacing the previously considered ‘standard’
of prednisolone and azathioprine. Since there was no true placebo group (i.e. patients that
did not receive any active drug) it cannot be determined whether there were actually any
beneficial effects with NAC in IPF or whether NAC simply reduced the potential side effects
attributable to prednisolone and azathioprine.10
In order to partially address the unanswered questions raised by the INFIGENIA study, the
PANTHER study, was designed to assess whether there were any benefits with NAC,
prednisolone and azathioprine treatment versus no therapeutic treatment.11 As of October
2011, PANTHER had enrolled 238 out of the 390 expected participants. The three treatment
limbs within the study were NAC, prednisolone and azathioprine versus NAC alone versus
placebo. Interim data released by the National Heart Lung and Blood Institute, found that
participants treated with NAC, prednisolone and azathioprine had increased mortality (11%
versus 1% in placebo limb), serious adverse events (31% versus 9% in placebo limb) without
any evidence of therapeutic benefit.12 Due to these findings the treatment limb including
NAC, prednisolone and azathioprine was stopped. No safety issues identified with
participants with the NAC treatment limb and as a result the study has been continued
comparing NAC alone versus placebo. This will help us to determine whether or not NAC
monotherapy has any benefit in IPF for the treatment of IPF.
These interim findings of the PANTHER study highlight the fundamental importance of
performing placebo‐controlled trials in IPF. Understandably when “standard” therapies have
been established with or without an evidence base, it can be ethically challenging to
perform clinical trials including placebo limbs as these are seen to be denying participants
putatively beneficial treatments. Pending the final outcome of the PANTHER study,
international guidelines do not recommend the use of NAC, prednisolone or azathioprine, as
monotherapy or combined therapy, for the majority of patients with IPF.13
Pirfenidone
Pirfenidone is a pyridone compound that has been investigated as a therapy for IPF.
Pirfenidone has been shown to inhibit fibroblast proliferation and collagen synthesis in vitro,
14,15
and has also been shown to ameliorate bleomycin induced pulmonary fibrosis in murine
models. 16,17 Whilst both open‐labelled and placebo controlled studies have been performed
looking at the potential benefits of pirfenidone, the impact of these studies was limited due
to issues including small sample size, premature trial termination and change of primary
endpoint.18‐20 The CAPACITY programme, included 2 concurrent phase 3 multi‐centre
randomised controlled trials investigating the role of pirfenidone in patients with mild‐to‐
moderate IPF.21 Patients were randomised to either pirfenidone or matched placebo for 72
weeks. In study 004, 174 patients were assigned to high dose pirfenidone, 87 to low dose
pirfenidone and 174 to placebo. In study 006, 171 patients were assigned to the same high
dose of pirfenidone used in study 004 and 173 to placebo.
The primary endpoint for the CAPACITY programme, in common with most recent studies in
IPF, was based upon measures of lung function with the change in FVC % predicted at 72
weeks being used in each case. Despite the same endpoint being used for both studies the
results were conflicting. In study 004, high‐dose pirfenidone significantly reduced the
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decline in percentage predicted FVC with an effect size of 4∙4% at week 72; but in study 006,
there was no difference between the groups in the primary endpoint at week 72. However,
in study 006 a consistent pirfenidone treatment effect was found up to week 48. When the
results of both studies were pooled together, significant improvements were found with
pirfenidone treatment in both lung function and exercise tolerance. These findings led the
authors to conclude that pirfenidone was an appropriate treatment option for patients with
IPF. At present the potential use of pirfenidone for the treatment of IPF in the United
Kingdom is being reviewed and evaluated by the National Institute of Clinical Excellence
(NICE).22

Alternatives to Drug Therapy
Lung Transplantation and Best Supportive Care
Lung transplantation has the potential to significantly improve survival in selected patients
with IPF However, the risks of transplantation rise considerably in patients over the age of
60 yrs. Since the median age of presentation in IPF is around 70 yrs, only a small fraction of
patients will be eligible for transplantation. Younger patients with IPF who are deemed
suitable for lung transplantation should be referred to a transplant centre if the disease is
advanced or progressive based upon changes in lung function following serial monitoring.3
The estimated 5‐year survival post‐transplant is encouraging at 50‐56%.23,24
For the vast majority of patients in whom lung transplantation is not an option, best
supportive care remains the cornerstone of IPF management. Best supportive care involves
managing patients’ symptoms and includes the use of oxygen therapy, pulmonary
rehabilitation, prescription of analgesics/anxiolytics and close monitoring thereby achieving
early recognition of terminal decline and liaison with palliative care specialists when
appropriate.3

Summary

There is no doubt that an effective treatment for idiopathic pulmonary fibrosis is urgently
needed. Whilst previous treatments have in part been based upon small studies and
observational work, the importance of placebo‐controlled trials is clearly seen within the
evolution of potential treatments for IPF. Whilst some medical therapies offer promise to
the management of IPF at present the management of patients with idiopathic pulmonary
fibrosis is extremely challenging. When dealing with patients who are aware they have a
progressive disease, the lack of curative treatment, results in patient care being focused
upon symptom control and maintaining quality of life. Whilst lung transplantation can be
considered for the minority, for the majority, enabling best supportive care and recruitment
to high quality clinical trials, ideally coordinated through specialist IPF clinics, remains the
best treatment option.
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