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ABSTRACT Idiopathic pulmonary fibrosis (IPF) is a chronic, irreversible, progressively destructive lung
disease that culminates in respiratory failure and death. Randomised controlled trials have demonstrated
that treatment of IPF patients with pirfenidone reduces lung function decline, improves progression-free
survival and significantly reduces the risk of all-cause mortality at 1 year. Pirfenidone has been shown to
have a favourable safety profile and was generally well tolerated over the long term in clinical trials and real-
world experience. However, side-effect management is critical to help some patients remain on treatment
over the long term. The primary treatment-related adverse events associated with pirfenidone therapy are
gastrointestinal upset, rash and photosensitivity. Gastrointestinal events may be mitigated by ensuring that
pirfenidone is taken with food, while skin symptoms may be reduced by avoiding sun exposure and
frequent use of sunblock. Educating patients about the potential for these adverse events to occur and
providing instructions prior to treatment to avoid adverse drug reactions are an important means of
ensuring patients may derive the important benefits provided by long-term treatment with pirfenidone.

@ERSpublications
Patient education is critical to help IPF patients manage side-effects of pirfenidone and remain
on treatment http://ow.ly/HaPak

Introduction
Idiopathic pulmonary fibrosis (IPF) is a chronic, irreversible, progressively destructive lung disease that
culminates in respiratory failure and death [1, 2]. Prognosis for individuals diagnosed with the condition
has typically been poor, with a median survival of 2−5 years [2].

Pirfenidone was approved by the European Medicines Agency (EMA) in March 2011, becoming the first
licensed therapy for IPF in Europe (European Union member states, Iceland and Norway). The US Food
and Drug Administration (FDA) approved pirfenidone, simultaneously with nintedanib, as a treatment for
IPF in the USA in October 2014 [3, 4]. Pirfenidone is a small, orally available molecule that demonstrates
anti-inflammatory and anti-fibrotic effects. In animal models it results in dose-related reductions in
fibrosis through modulation of cytokines and growth factors, including transforming growth factor-β and
tumour necrosis factor-α [5]. Pirfenidone was evaluated in four phase III double-blind, randomised
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controlled clinical trials [6–8]. In the phase III multinational studies CAPACITY (Clinical Studies
Assessing Pirfenidone in Idiopathic Pulmonary Fibrosis: Research on Efficacy and Safety Outcomes) and
ASCEND (Assessment of Pirfenidone to Confirm Efficacy and Safety in IPF), pirfenidone treatment
reduced lung function decline, improved progression-free survival and reduced both all-cause mortality
and treatment-emergent IPF-related mortality at 1 year [7, 8].

Pirfenidone is generally well tolerated; the most common treatment-emergent adverse events observed in
clinical trials were gastrointestinal and skin-related adverse events. These adverse events were generally
mild to moderate in severity and rarely resulted in treatment discontinuation [6–9].

This review will summarise practical clinical experience with pirfenidone to date and will include
discussion of safety and tolerability data drawn from long-term clinical trial observations and real-world
experience. It will also detail recommendations drawn from clinical experience for managing
gastrointestinal and skin-related reactions to facilitate increased treatment adherence.

Overview of the pirfenidone clinical development programme
Pirfenidone has been investigated in three multinational, placebo-controlled randomised trials. Two
concurrent trials, CAPACITY 004 (n=435) and CAPACITY 006 (n=344), were completed in 2010 [7] and
a third multinational placebo-controlled study, ASCEND (n=555) which was specifically requested by the
US FDA, was published in May 2014 [8]. These trials were conducted with similar pre-specified designs
which enabled pooling of data to generate precise estimates of the magnitude of treatment effect.

In a pre-specified analysis of the pooled population of 1247 patients (555 from the ASCEND study and
692 from the CAPACITY studies), pirfenidone reduced the risk of death at 1 year by 48% compared to
placebo (HR 0.52 (95% CI 0.31−0.87); p=0.01) [8]. In addition, in the pooled population the risk of
treatment-emergent death due to IPF at 1 year was reduced by 68% in the pirfenidone group compared to
the placebo group (HR 0.32 (95% CI 0.14−0.76); p=0.006) [8]. The magnitude of the treatment effect on
mortality was large and internally consistent across analyses and sub-populations [8].

Pirfenidone treatment-emergent adverse events in the CAPACITY and ASCEND trials
The most commonly reported adverse drug reactions in the CAPACITY and ASCEND trials were
gastrointestinal and skin related. Gastrointestinal events reported in the pirfenidone (n=623) and placebo
(n=624) groups, respectively, were nausea (32.4% versus 12.2%), diarrhoea (18.8% versus 14.4%), dyspepsia
(16.1% versus 5%) and anorexia (11.4% versus 3.5%) [3]. Skin events reported in the pirfenidone and
placebo groups, respectively, were rash (26.2% versus 7.7%) and photosensitivity (9.3% versus 1.1%). Both
gastrointestinal and skin adverse events were generally mild to moderate and reversible [3]. Nine (1.7%)
patients discontinued pirfenidone treatment due to gastrointestinal adverse events (nausea and vomiting),
and 12 (1.9%) due to skin-related adverse events (rash and photosensitivity) (unpublished observation;
InterMune, Muttenz, Switzerland).

Pirfenidone safety and tolerability in long-term observational studies
RECAP
Patients who completed the CAPACITY studies were eligible to enter the ongoing open-label, long-term,
follow-up extension study, RECAP [10]. The baseline characteristics of these patients were similar to those
in the CAPACITY study in terms of forced vital capacity (FVC) % predicted, diffusing capacity of the lung
for carbon monoxide (DLCO) % predicted and either FVC % predicted or DLCO % predicted, although some
patients’ disease had progressed between their enrolment in CAPACITY and subsequent entry into RECAP.
Since 2014, patients completing the ASCEND trial have also been eligible to enter into the RECAP study.

At the time of interim analysis of RECAP in August 2013, a total of 603 patients had received open-label
pirfenidone [11], with accumulated data equating to a total pirfenidone exposure of 1726 person-exposure
years. For subjects in RECAP, the median time on treatment (in addition to the 72 weeks received by 65%
of subjects from the active treatment arms of CAPACITY) was 163.3 weeks. The mean daily dose of
pirfenidone for all subjects during this time was 2070 mg·day−1, with the maximum possible daily dose
being 2403 mg·day−1. The most frequent, treatment-emergent adverse events were similar to those
recorded in CAPACITY and were rarely associated with treatment discontinuation (table 1) [10]. The
Kaplan–Meier estimate of survival was 69% at week 228 (4.4 years) and, importantly, after 5 years of
follow-up almost 50% of the patients initially randomised to pirfenidone and later included into the
RECAP study were still receiving therapy (fig. 1).

PASSPORT
PASSPORT (Pirfenidone Post-Authorisation Safety Registry) is an ongoing, post-authorisation safety
registry mandated by the EMA following the approval of pirfenidone in 2011. Interim results were
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presented at the 2014 European Respiratory Society International Congress in Munich, Germany [12]. The
objectives of the PASSPORT registry are to evaluate the long-term safety profile of pirfenidone in patients
with IPF receiving the drug as part of their routine clinical care, as well as to monitor for any hitherto
unknown or low-incidence risks associated with pirfenidone therapy as defined in the risk management
plan. PASSPORT is a prospective, observational, long-term registry with a follow-up period of 2 years. The
study achieved full recruitment in September 2014 with a total of 1009 patients having been enrolled from
over 100 active sites in 10 countries: Austria, Denmark, Finland, France, Germany, Ireland, Italy, Norway,
Sweden and the UK. Routine clinical care visits form the study visits for PASSPORT and take place
approximately every 3 months (table 2) [12]. The first subject was enrolled in February 2012 and, as of the
last interim database-lock in December 2013, 530 patients in the safety population had received at least one
dose of pirfenidone. To date, the average exposure to pirfenidone is 6.33 months, with a median of
5.48 months and an overall exposure of 284.1 patient years.

As in the clinical trials and open-label extension study, the most common adverse drug reactions seen in
these patients have been gastrointestinal symptoms, including nausea (15.7%), fatigue (15.3%), decreased
appetite (10.4%) and weight loss (10.2%), and skin-related symptoms including rash (7.5%) and
photosensitivity reaction (4.2%). Only 16% of patients have discontinued treatment because of an adverse
drug reaction. Serious adverse drug reactions have been infrequent [12].

Analysis of the interim data suggests that active dose adjustment is associated with more patients
continuing treatment (69%) and fewer discontinuing treatment (20%) due to adverse drug reactions
(fig. 2). Based on these interim results, the PASSPORT investigators have concluded that the longer term
safety profile of pirfenidone appears to be consistent with those seen in the clinical trials. No new or
unexpected safety signals have, as yet, emerged. It must be noted that the reporting frequency or pattern of
adverse drug reactions in an observational study and adverse events in clinical trials may be different.
Furthermore, the median treatment duration in PASSPORT is currently only approximately half of that in
the pooled CAPACITY and ASCEND trials. Interim analysis supports the conclusion that most common
adverse drug reactions resolve without significant clinical sequelae and that dose modification or

TABLE 1 Treatment-emergent adverse events in the RECAP and CAPACITY studies

RECAP# CAPACITY¶

Nausea 30.0 36.2
Discontinuation 1.3 1.4

Diarrhoea 22 28.7
Discontinuation 0.5 0

Photosensitivity 8.8 12.2
Discontinuation 0.3 0.9

Rash 13.3 32.2
Discontinuation 1.2 1.4

Data are presented as %. CAPACITY: Clinical Studies Assessing Pirfenidone in Idiopathic Pulmonary
Fibrosis: Research on Efficacy and Safety Outcomes.#: n=603; ¶: n=345. Data from [10].
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FIGURE 1 RECAP study: duration of
study follow-up for 345 patients
randomised to pirfenidone in the
CAPACITY (Clinical Studies Assessing
Pirfenidone in Idiopathic Pulmonary
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interruption appears to be an effective strategy for maintaining treatment in patients experiencing adverse
drug reactions [12]. The PASSPORT study is anticipated to be completed in September 2016 and final
results will be published shortly thereafter.

Single-centre real-world experience with pirfenidone
In addition to long-term observational studies, a number of recent single-centre studies have been published
reporting the efficacy and tolerability of pirfenidone in a real-world setting (table 3) [13–20]. Generally, these
single-centre observational studies demonstrate that in daily clinical practice the tolerability of pirfenidone is
comparable to the literature with a positive effect in terms of clinical efficacy in the majority of patients
treated, particularly regarding disease stabilisation and prevention of pulmonary function decline.

Managing pirfenidone-related adverse effects in clinical practice
Since the approval of pirfenidone in Europe in 2011, long-term observational studies and registries have
confirmed its real-world benefits and safety profile. By harnessing practical everyday clinical experience
from centres treating large numbers of patients with IPF it has been possible to develop an expert
consensus regarding the management of pirfenidone-related side-effects [21]. It is to be hoped that such
advice will help to optimise IPF care and enable more patients to benefit from the long-term effectiveness
of pirfenidone [21].

Treatment initiation in IPF
Patients with IPF will inevitably suffer inexorable lung function decline with death occurring, on average,
within 3 years of diagnosis. Given this, IPF patients should be treated as early as possible so as to prevent
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FIGURE 2 Impact of dose adjustment in case of adverse drug reaction (ADR; includes dose interruption and/or
reduction). a) No dose adjustment and b) dose adjustment. Dose adjustment appeared to be associated with more
patients continuing treatment and fewer discontinuing due to ADR. Data from [12].

TABLE 2 PASSPORT baseline demographics#

Subjects n 530
Age years 69.4±8.8
Males 427 (80.6)
White 400/404 (99.0)
FVC % predicted¶ 64.5±16.6
Supplemental O2 use 157/527 (29.8)
Time since IPF diagnosis years+ 1.8±3.5
IFP diagnosis
High-resolution computed tomography 423 (79.8)
Surgical lung biopsy 150 (28.3)

Smoking status n 526
Current 14 (2.7)
Former 312 (59.3)
Never 200 (38.0)

Data are presented as mean±SD, n (%) or n/N (%), unless otherwise stated. PASSPORT: Pirfenidone Post-
Authorisation Safety Registry; FVC: forced vital capacity; IPF: idiopathic pulmonary fibrosis. #: interim
analysis, December 2013; ¶: n=384; +: n=527. Data from [12].
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irreversible deterioration and preserve lung function. Randomised clinical trials demonstrate that patients with
mild-to-moderate IPF benefit from therapy with reduced lung function decline and improved survival [7, 8].

Treatment goals
IPF results in progressive scarring with destruction of the normal alveolar architecture of the lung.
Therefore, it cannot be expected that lung tissue will return to normal as a result of treatment. However,
data show that clinicians can reasonably anticipate being able to modify the trajectory of the disease with
treatment, slowing the rate of deterioration and extending survival time. It is important that both
clinicians and patients understand at the outset of therapy that the goal of treatment is not to recover lung
function and improve symptoms but instead it is to slow (or ideally stabilise) disease progression and thus
halt the deterioration of dyspnoea and delay the development of respiratory failure.

Treatment adherence with pirfenidone
Gastrointestinal and skin adverse events may affect adherence. Improving tolerability for the patient can
increase their likelihood of remaining on therapy.

Timing of adverse events with pirfenidone
Analysis of clinical trial populations shows that gastrointestinal and skin-related adverse events have a
tendency to first occur early in the course of treatment and decrease over time [9]. This underscores the
importance of educating patients about what to expect and helping them find ways to surmount
tolerability hurdles early on to increase adherence.

TABLE 3 Real-world experience with pirfenidone reported in single-centre observational studies

First author
[ref.]

Country Patients Patient characteristics Efficacy outcome Adverse
events

Treatment
discontinuation
due to adverse

events %
GI Skin

WIJSENBEEK

[13]
Netherlands 52 Age: 63.4±7.7 years

Baseline FVC (% pred):
68.3±18.4

Stable lung function in 17 out of 20
patients treated for >6 months

(three out of 20 declined). In 11 out
of 19 patients cough score
decreased (unchanged: n=7;

increased: n=1)

NA NA 19

RAVAGLIA [14] Italy 81# Age: 69 (41–81) years
Baseline FVC (% pred): 70.8

Stable or significantly improved
lung function in 40 (59%) out of 68

patients

NA NA 16

NIETO BARBERO

[15]
Spain 86 Age: NA

Baseline FVC (% pred):
70±19

Stable FVC and DLCO in those
who had pulmonary function

testing (n=20)

35 (41) 11 (13)+ 14

BONELLA [16] Germany 45 Age: 69±7 years
Baseline FVC (% pred):

61±15

Stable lung function in 28 (70%) out
of 40 patients; subjective

improvement in cough in 12 (33%)
out of 36 patients

17 (38) 10 (22) 13

OKUDA [17] Japan 76 Age: 70.5±8.3 years
Baseline FVC (% pred):

65.3±16.1

Reduction in FVC and DLCO decline 18 (24)§ 19 (25)ƒ 18

ARAI [18] Japan 41 Age: 70 (65.5–75.5) years
Baseline FVC (% pred):

66.7 (54.8–77.8)¶

Significant reduction in vital
capacity decline in patients with
severity grades I–II ( Japanese
Respiratory Society criteria)

24 (59)## 5 (12)+ 15

OLTMANNS

[19]
Germany 63 Age: 68±7 years

Baseline FVC (% pred):
70±19

Stable lung function in 62% of
patients

NA NA 13

CHAUDHURI

[20]
UK 40 Age: 65.8 (48–80) years

Baseline FVC (% pred):
77.3 (46–146)

Reduction in FVC and DLCO decline
at 9 months

87 10+ 15

Data are presented as n, mean±SD, mean (range) or n (%), unless otherwise stated. GI: gastrointestinal; FVC: forced vital capacity; NA: not
applicable; DLCO: diffusing capacity of the lung for carbon monoxide. #: 81 patients were treated with pirfenidone but only 68 were included in
the study as 13 patients discontinued the drug in the first 3 months because of adverse events; ¶: % predicted vital capacity; +: photosensitivity;
§: gastric distress (n=9) and nausea (n=9); ƒ: photosensitivity (n=14) and rash (n=5); ##: anorexia and/or nausea.
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Prevention and management of gastrointestinal side-effects
Patients should be reminded to take pirfenidone with food to prevent or mitigate gastrointestinal
side-effects. Tablets may be divided across the course of a meal; taking the three capsules separately
throughout the meal rather than all at once may help minimise adverse drug reactions. If symptoms
persist, pirfenidone should be reduced to one to two capsules, two to three times a day with food with
re-escalation to the recommended daily dose as tolerated. If symptoms persist, patients may be instructed
to interrupt treatment for 1–2 weeks to allow symptoms to resolve; once symptoms have resolved it may
be possible to re-challenge with pirfenidone. A slower re-escalation scheme (longer than the usual 2 weeks)
may be effective in improving tolerability. Use of prokinetic agents or proton-pump inhibitors may be
helpful for managing gastrointestinal symptoms in patients treated with pirfenidone [21].

Prevention and management of rash or photosensitivity
Patients who experience mild-to-moderate photosensitivity reaction or rash should be reminded to avoid
sun exposure, frequently apply sunblock that is active against both UVA and UVB and wear protective
clothing. The dose of pirfenidone may be reduced to three capsules per day (one capsule three times a
day). If the rash persists after 7 days pirfenidone should be discontinued for 15 days with re-escalation to
the recommended daily dose over a period of 2 weeks. Patients who experience severe photosensitivity
should be instructed to interrupt the dose and seek medical advice. Pirfenidone may be re-introduced and
re-escalated up to the recommended daily dose at the physician’s discretion [21].

A general approach to side-effect management can be summarised in the “MAPS” protocol [12]. Manage:
patient education, adverse event prevention and management with prophylactic therapy. Adjust: if adverse
events occur and symptoms do not resolve dose adjustment should be performed until symptoms resolve.
Pause: if adverse events persist then therapy should be temporarily interrupted. Step up: once symptoms
have resolved or become tolerable then therapy should be slowly re-escalated to the recommended daily
dose as tolerated.

Conclusion
Randomised controlled trials have demonstrated that pirfenidone significantly slows disease progression
and reduces mortality in patients with IPF [3, 4]. In clinical trials, observational studies and real-world
use, pirfenidone has been shown to have a favourable safety profile and was generally well tolerated over
the long term. However, management of adverse events is critical for some patients to help them remain
on treatment [9, 21]. The primary pirfenidone-related adverse events are gastrointestinal upset (nausea,
diarrhoea and vomiting) and skin disturbance (rash and photosensitivity). Gastrointestinal upset may be
mitigated by patients taking pirfenidone with food. Skin-related side-effects can be prevented by avoidance
of sun exposure and the frequent use of sunblock [8, 21]. Educating patients about the potential for
adverse events to occur and the prospective provision of instructions on adverse event management are an
important means of helping individuals with IPF tolerate pirfenidone so that they might derive the
important benefits conferred by anti-fibrotic therapy.
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