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Abstract Idiopathic pulmonary fibrosis is a fatal form of
progressive fibrosing interstitial pneumonia with limited
treatment options. In recent years, its management has been
transformed with the approval of two new antifibrotic
drugs: nintedanib and pirfenidone. Nintedanib is a tyrosine
kinase inhibitor that efficiently slows idiopathic pulmonary
fibrosis progression and has an acceptable tolerability
profile. This article reviews new available evidence on the
long-term efficacy and safety of nintedanib in patients with
idiopathic pulmonary fibrosis. Data from extension trials
indicate that nintedanib continues to slow disease pro-
gression for up to 3 years and is similarly effective in
patients with mild and severe impairment of lung function.
Treatment with nintedanib reduces the risk of acute exac-
erbations, and a combined analysis of data from clinical
trials of nintedanib shows a trend towards a reduction in
mortality. Nintedanib is well tolerated and has been shown
to be safe for up to 51 months. Gastrointestinal events,
mainly diarrhoea, are the main adverse events caused by
the treatment. Currently available data confirm its safety
profile in real-life clinical settings, with no new safety
concerns identified in patients with comorbidities.
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Key Points

Idiopathic pulmonary fibrosis is a progressive form
of fibrosing interstitial pneumonia with a fatal
prognosis and a significant impact on the quality of
life of affected patients.

Nintedanib was shown to be effective in reducing the
decline in lung function of patients with idiopathic
pulmonary fibrosis and was approved for treatment
of idiopathic pulmonary fibrosis less than 3 years
ago.

New studies indicate that nintedanib effectively
slows disease progression up to 3 years, and is
efficacious in mild, moderate and severe stages of
the disease.

Nintedanib is well tolerated and safe up to 3 years,
with diarrhoea being the most common adverse
event.

1 Introduction

Idiopathic pulmonary fibrosis (IPF) is a fatal form of pro-
gressive fibrosing interstitial pneumonia. Advances in the
understanding of its pathogenesis together with positive
results from multiple clinical trials have transformed the
management of IPF in the last decade. In recent years, two
antifibrotic drugs have proved to be effective in slowing
IPF progression: pirfenidone and nintedanib. Nintedanib
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was approved by the US Food and Drug Administration in
October 2014 and by the European Medicines Agency in
January 2015.

1.1 Definition, Epidemiology and Diagnosis
of Idiopathic Pulmonary Fibrosis

Idiopathic pulmonary fibrosis is a specific form of chronic,
progressive fibrosing interstitial pneumonia that occurs
primarily in older male individuals. Idiopathic pulmonary
fibrosis is a fatal disease, with a mean survival of 2-5 years
from diagnosis [1, 2]. Incidence estimates range from three
to nine cases per 100,000 per year in Europe and North
America [3] and prevalence is estimated to range between
2 and 29 per 100,000 in the general population [1, 2].

Clinical presentation of IPF includes unexplained pro-
gressive dyspnoea on exertion, usually associated with a
non-productive cough, detection of inspiratory crackles on
auscultation and finger clubbing in some cases (50%).
Diagnosis of IPF is complex and requires the exclusion of
other interstitial lung diseases and the presence of a radi-
ologic and/or histopathologic pattern of usual interstitial
pneumonia. Accuracy of IPF diagnosis improves with a
multidisciplinary discussion between pulmonologists,
radiologists and pathologists experienced in the manage-
ment of interstitial lung diseases [1, 2].

1.2 Pathophysiology of Idiopathic Pulmonary
Fibrosis

The aetiology of IPF remains unknown; however, some
risk factors have been associated with the disease, includ-
ing cigarette smoking, gastroesophageal reflux, specific
environmental exposures, viral infection and age. Simi-
larly, some gene polymorphisms have been identified in
patients with IPF [1, 2].

The current model of IPF pathogenesis proposes that
chronic lung injury can trigger an aberrant tissue repair
response in genetically susceptible individuals. Mediators
released by damaged alveolar epithelial cells lead to
excessive fibroblast proliferation and uncontrolled pro-
duction of extracellular matrix components, which, even-
tually, cause fibrosis and loss of respiratory function [1, 2].

The natural history of IPF is variable and unpre-
dictable at the time of diagnosis. Some patients experience
a slow disease progression and others a rapid evolution;
and some experience acute exacerbations: sudden deterio-
ration episodes that occur during periods of relative sta-
bility of the disease [1, 2]. Disease progression of IPF can
be monitored with pulmonary function tests. Relevant
measures for IPF are, among others, forced vital capacity
(FVC) and diffusion capacity of lung for carbon monoxide.
Declines in diffusion capacity of lung for carbon monoxide
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and FVC over time are used as a measure of disease pro-
gression and have prognostic value, especially FVC [2].

1.3 TOMORROW and INPULSIS Trials

Nintedanib is an orally available tyrosine kinase inhibitor
originally developed to treat various types of cancer.
Nintedanib inhibits the vascular endothelial growth factor
receptors 1-3, platelet-derived growth factor receptors o
and B, and fibroblast growth factor receptors 1-3, which
have been involved in the pathogenic process of IPF [4].

The first evidence of the efficacy of nintedanib in
patients with IPF came from the TOMORROW trial, a
multi-national, double-blinded, randomised, placebo-con-
trolled, 52-week, phase II clinical trial [4]. In this study,
patients were divided into five groups: placebo, nintedanib
50 mg once a day, and nintedanib 50, 100 and 150 mg
twice a day. Although being a phase II dose-finding study
including multiple comparisons and adjustments for mul-
tiple testing, treatment with a 150-mg dose of nintedanib
twice a day showed a promising numerical trend towards a
reduction in the annual rate of decline in FVC by
approximately 68%, from 0.19 L/year in the placebo group
[95% confidence interval (CI) 0.26-0.12] to 0.06 L/year in
the nintedanib group (95% CI 0.14-0.02; p = 0.06). The
efficacy of nintedanib in slowing IPF progression was
supported by a significant difference between groups in
favour of nintedanib on the secondary endpoints of the
trial. Nintedanib recipients had a reduction in the incidence
of acute exacerbations and an improvement in their health-
related quality of life [4].

The results from this study led to the design of the
INPULSIS trials: two replicate, double-blind, randomised,
placebo-controlled, 52-week, phase III clinical trials
(INPULSIS-1 and INPULSIS-2) [5]. A total of 1061
patients from 24 countries participated in the INPULSIS
trials. Consistent with the data from TOMORROW, nin-
tedanib significantly reduced the annual rate of decline in
FVC (pooled data; between-group difference of 109.9 mL/
year; 95% CI 75.9-144.0; p <0.001) [5]. A number of pre-
specified subgroup analyses of the INPULSIS trials showed
that the beneficial effect of nintedanib is consistent irre-
spective of sex, age (<65,> 65 years) and race (White,
Asian) and by FVC based on the 70% threshold [6, 7].

2 Efficacy of Nintedanib

After the completion of the INPULSIS trials, nintedanib
was approved for IPF treatment in USA, Europe and Japan.
In the latest update of the international clinical practice
guideline for IPF management, nintedanib received a
“conditional recommendation” with “moderate confidence
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in estimates of effect” [8]. The committee considered that
future studies with nintedanib should address its long-term
safety and efficacy, and include patients with comorbidities
and more advanced disease (e.g. TOMORROW extension
and INPULSIS-ON).

2.1 Long-Term Efficacy of Nintedanib

Comparator-controlled data of nintedanib for a period
longer than 52 weeks come from an extension of the
TOMORROW trial [9]. After completion of the 52-week
period (period 1), patients could continue with nintedanib
treatment in a further blinded period (period 2). Patients
who were treated with 150 mg twice a day in period 1
continued with the same treatment regimen, and patients
from the placebo group switched to a 50 mg once-daily
nintedanib treatment (comparator group: placebo/ninteda-
nib 50 mg once daily). The effect of nintedanib on slowing
IPF progression persisted up to week 76 (absolute change
from baseline in FVC predicted; —3.1 and —6.3% in
patients in nintedanib and comparator groups, respectively)
[10].

Descriptive data on the long-term efficacy of nintedanib
come from INPULSIS-ON, an ongoing open-label exten-
sion trial where patients who completed the INPULSIS
trials could continue with nintedanib treatment [11]. A total
of 734 patients (out of 807 that completed the INPULSIS
trials, 91%) were treated in INPULSIS-ON (430 continuing
nintedanib, 304 initiating nintedanib). An interim analysis
of a data snapshot in October 2016 suggests that the effi-
cacy of nintedanib in slowing respiratory function decline
persists beyond 144 weeks [11]. Absolute declines in FVC
in patients were measured from baseline to week 144. The
mean total exposure for patients initiating nintedanib
treatment in INPULSIS-ON was 28.8 months. The adjus-
ted annual rates of decline in FVC of these patients during
the 144-week period was similar to the decline in ninte-
danib recipients in the INPULSIS trials (INPULSIS-ON,
weeks 0-144, —142.6 and — 112.4 mL/year in patients
who continued and initiated nintedanib, respectively; and
INPULSIS, — 113.6 vs. —223.5 mL/year in nintedanib and
placebo groups, respectively). The mean total exposure for
patients treated with nintedanib in both INPULSIS and
INPULSIS-ON was 40.7 months, with a maximum expo-
sure of 63.1 months. Together, these results suggest that
nintedanib is efficacious in reducing the decline in FVC at
least up to 3 years [11].

2.2 Nintedanib is Efficacious Irrespective
of the Stage of Disease

A number of pre-specified and post hoc subgroup analyses
of INPULSIS trials have tested the effect of baseline

FVC % predicted on the efficacy of nintedanib (FVC %
predicted <70 vs.>70, <80 vs.>80 and <90 vs.>90%)
and the annual rate of decline in FVC was similar in all
nintedanib recipients, irrespective of FVC impairment at
baseline [6, 7, 12]. This indicates that treatment with nin-
tedanib could be used not only in patients with a mild-to-
moderate impairment of lung function, but also in patients
with more preserved lung volume (FVC>90%) [7]. In
addition, a post hoc subgroup analysis of both INPULSIS
trials showed that nintedanib slowed disease progression
independent of the presence of emphysema at baseline
[13]. Thus, nintedanib is effective in a broad spectrum of
patients.

Results regarding the efficacy of nintedanib in patients
with severe impairment of lung function (FVC <50%)
have only recently become available [14], as one of the
inclusion criteria in TOMORROW and INPULSIS trials
was an FVC % predicted >50% [4, 5]. In contrast, patients
from the INPULSIS trials who had experienced a decline to
an FVC <50% could continue with nintedanib treatment in
the INPULSIS-ON trial [11], and the efficacy of nintedanib
in advanced disease could be evaluated [11]. Absolute
decline in FVC over 48 weeks was measured in 24 patients
with baseline FVC <50%. The absolute decline in FVC
was similar in patients with a severe impairment of respi-
ratory function and in patients with mild-to-moderate
impairment of respiratory function [absolute mean (stan-
dard error of the mean [SEM])] change in FVC, — 62.3 mL
(63.13) vs. —87.9 mL (10.0), in patients with baseline
FVC <50% and>50% predicted, respectively] [14].
Limitations of this study include potential population bias
owing to the open-label extension design, and the small
number of participants in the FVC <50% subgroup.
However, these are the first results that show a beneficial
effect of an antifibrotic agent on patients with IPF with
baseline FVC < 50% [14]. This suggests that patients with
severely impaired lung function may also benefit from
treatment with nintedanib.

The efficacy of nintedanib has been also demonstrated in
a real-world clinical setting. Prior to the approval and
launch of nintedanib in Germany, patients with IPF who
were not eligible for pirfenidone treatment could be
included in a compassionate use programme of nintedanib
[15]. Compared with the participants of INPULSIS trials,
patients in this programme were older [age, mean (SEM);
71 (8) vs. 66.8 (8.0) years], had a lower baseline FVC
[FVC % predicted, mean (SEM); 64 (17%) vs. 79.6%
(17.8%)] and had been diagnosed with IPF for a longer
time [time after diagnosis, mean (SEM); 5.8 (2.4) vs. 1.6
(1.3) years] [6, 15]. Patients included in the study had a
mean FVC decline of — 7.4% within the previous 6 months
of inclusion. Consistent with data from the TOMORROW
and INPULSIS trials, nintedanib reduced disease
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progression in the majority of the patients. After 6 months
of nintedanib treatment, 63% of patients (n = 30/48) had a
FVC decline smaller than 5% from baseline, and thus were
considered to have stable disease [15].

The authors of the study noted that nintedanib treatment
stabilised disease progression in 62% (n = 13/21) of the
patients who had not responded to pirfenidone in the pre-
vious 6 months [15]. In these patients, the mean (SEM)
FVC change in the 6 months prior to nintedanib was
—17.3% (6%). After 6 months of nintedanib treatment, the
mean (SEM) FVC change of the responders was 2%
(1.8%). In the remaining patients (n = 8/21), IPF contin-
ued to progress [FVC % change, mean (SEM), —15.7%
(4%) before nintedanib treatment compared with — 18%
(11%) after treatment] [15]. Although further studies are
needed, these observations suggest that nintedanib may be
an effective treatment option in patients who are not eli-
gible for pirfenidone treatment or who did not respond to
treatment with pirfenidone.

2.3 Nintedanib Reduces Acute Exacerbations

Acute exacerbations of IPF are defined as episodes of
respiratory worsening that occurs within 1 month and
cannot be explained by a known associated condition such
as pneumonia, pulmonary embolism, pneumothorax or
cardiac failure [2, 16]. Acute exacerbations are associated
with significant morbidity and an increase in mortality;
therefore, time to the first acute exacerbation is considered
a clinically relevant measure [16]. TOMORROW and
INPULSIS trials yielded mixed results regarding the effect
of nintedanib on acute exacerbations. In INPULSIS-1,
patients from nintedanib and placebo groups did not differ
in the time to the first acute exacerbation [hazard ratio
(HR) 1.15; 95% CI 0.54-2.42; p = 0.67] [4]. In contrast,
nintedanib significantly increased the time to the first acute
exacerbation in INPULSIS-2 (HR 0.38; 95% CI 0.19-0.77;
p = 0.005), and reduced the incidence of acute exacerba-
tions in TOMORROW (2.4 vs. 15.7 per 100 patient-years,
p = 0.02) [3, 4].

A recent study combined all the data from patients
treated with nintedanib 150 mg in the TOMORROW and
INPULSIS trials [17]. The pooled analysis of data from the
three trials showed that a smaller percentage of patients in
the nintedanib group experienced acute exacerbations in a
52-week period compared with patients in the placebo
group (4.6 vs. 8.7%) [17]. Treatment with nintedanib
reduced by 47% the risk of experiencing a first investiga-
tor-reported acute exacerbation (HR 0.53; 95% CI
0.34-0.83; p = 0.0047) [17]. A beneficial effect of ninte-
danib vs. placebo was also observed when specifically
examining the acute exacerbations reported as serious
adverse events (HR 0.57; 95% CI 0.32-0.99; p = 0.0476)
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[18]. Acute exacerbations reported as serious adverse
events occurred in 3.6% patients in the nintedanib group
vs. 6.1% in the placebo group [18]. Finally, results in
favour of nintedanib are more pronounced in patients with
greater lung function impairment because they present with
more acute exacerbations [6].

Consistent with the results from TOMORROW and
INPULSIS trials, data from the INPULSIS-ON trial sug-
gest that nintedanib is efficacious in reducing the number
of acute exacerbations at least up to 3 years [11]. The
adjusted incidence of acute exacerbations in patients of
INPULSIS-ON at 144 weeks (5.3 and 5.2 per 100 patient-
years, in patients continuing and initiating nintedanib
treatment, respectively) was similar to the incidence
observed in the nintedanib recipients in INPULSIS trials
(5.2 per 100 patient-years); and smaller than the incidence
of acute exacerbations in placebo recipients (8.0 per 100
patient-years) [11].

Mortality is the most clinically significant outcome of
IPF. Pooled analysis of data from TOMORROW and
INPULSIS trials showed that nintedanib reduces the risk of
on-treatment mortality by 43% (HR 0.57; 95% CI
0.34-0.97; p = 0.0274) [17]. Although non-statistically
significant, similar trends in favour of nintedanib were
detected for all-cause mortality (8.3 vs. 5.8%) [HR 0.70;
95% CI 0.46-1.08; p = 0.0954] and respiratory mortality
(5.7 vs. 3.6%) [HR 0.62; 95% CI 0.37-1.06; p = 0.0779]
[17].

Another important measure associated with mortality is
the decline of lung function. An absolute reduction of more
than 10% in FVC predicted (or significant decline in FVC)
over 6 months is associated with increased mortality (HR
2.80; 95% CI 1.5-5.06; p <0.001) [19]. Smaller declines in
FVC are also clinically relevant: an absolute reduction of
5-10% in FVC predicted over 6 months is associated with
increased mortality (HR 2.31; 95% CI 1.19-4.50;
p =0.01) [19]. A recent post hoc analysis of pooled
INPULSIS data examined the cumulative distribution of
patients by change in FVC over 52 weeks [20]. Compared
with the patients in the placebo group, a greater percentage
of patients in the nintedanib group had no decline or an
improvement in FVC (30 vs. 15% in nintedanib and pla-
cebo groups, respectively) [odds ratio (OR) 2.5; 95% CI
1.9-3.5; p<0.001]. Conversely, a smaller percentage of
nintedanib recipients had a significant decline in FVC
(FVC decline > 10%) compared with placebo recipients
(30 vs. 39% in nintedanib and placebo groups, respec-
tively) [OR 1.6; 95% CI 1.2-2.1; p<0.001]. Similarly, a
smaller percentage of patients in the nintedanib group
experienced a marginal decline in FVC (FVC decli-
ne >5%) [47 vs. 61% in nintedanib and placebo groups,
respectively] (OR 1.8; 95% CI 1.4-2.4; p<0.001) [20].
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Thus, nintedanib reduces the number of patients that
experience both significant and marginal declines in FVC,
and the incidence of acute exacerbations. Overall, this
supports the effect of nintedanib in slowing disease pro-
gression, and suggests that nintedanib treatment may ulti-
mately reduce mortality in patients with IPF.

3 Safety of Nintedanib

Nintedanib has a tolerability profile that is acceptable and
manageable for the majority of patients, with most adverse
events being of mild-to-moderate severity. The most fre-
quent adverse events of nintedanib treatment are gastroin-
testinal events, mostly diarrhoea. Pooled analysis of data
from TOMORROW and INPULSIS trials showed that
61.5% of patients in the nintedanib group reported diar-
rhoea, vs. 17.9% in the placebo group [17]. Premature
treatment discontinuation because of adverse events
occurred in 20.6% of patients in the nintedanib group vs.
15.0% of patients in the placebo group. Diarrhoea was the
most frequent cause of premature discontinuation in nin-
tedanib recipients, accounting for 5.3% of the cases [17].

The occurrence of severe and serious adverse events did
not differ between groups (26.7 vs. 23.4% of severe
adverse events in nintedanib vs. placebo groups, respec-
tively; and 30.0 vs. 30.1% of serious adverse events in
nintedanib vs. placebo groups, respectively) [17]. An
imbalance in myocardial infarction events was observed in
disfavour of patients treated with nintedanib in the
INPULSIS trials (n = 10 vs. n = 2 patients in nintedanib
and placebo groups, respectively). However, serious
adverse events reflecting ischemic heart disease as a
broader concept were balanced (n = 15 vs. n = 10 patients
in nintedanib and placebo groups, respectively) [5]. Other
adverse events that should be taken into account include
bleeding and liver enzyme elevation. Vascular endothelial
growth factor receptor inhibitors may increase the risk of
bleeding, and bleeding events were observed in INPULSIS
trials (10 vs. 7% in nintedanib and placebo groups,
respectively) [21]. Regarding hepatic function, 14% of
patients treated with nintedanib presented elevated liver
enzymes vs. 3% of patients in the placebo group [21].
Elevation of liver enzymes after nintedanib was reversible
after dose reduction, treatment interruption or treatment
termination; however, liver function tests are recom-
mended before nintedanib prescription and periodically
during treatment [21]. In general, management of adverse
effects includes dose reduction (from 150 to 100 mg twice
a day) or treatment interruption [21], as well as symp-
tomatic treatment in the case of diarrhoea (e.g. loperamide)
[1, 22].

Data from INPULSIS-ON confirm the tolerability and
safety profiles of nintedanib [11]. The incidence of diar-
rhoea adverse events was lower in patients of INPULSIS-
ON (62.5 and 73.7 per 100 patient-years in patients con-
tinuing and initiating nintedanib treatment, respectively)
than in patients in the nintedanib group of INPULSIS trials
(112.6 per 100-patient years) [11]. Treatment discontinu-
ation because of diarrhoea adverse events observed in
INPULSIS-ON (4.4 and 10.5 per 100 patient-years in
patients continuing and initiating nintedanib treatment,
respectively) was comparable to that of the INPULSIS
trials (4.4 per 100 patient-years) [11]. These data from
INPULSIS-ON confirm that nintedanib treatment had an
acceptable safety and tolerability profile at least up to
63 months [11].

The tolerability and safety of nintedanib have also been
evaluated in real-life clinical settings, such as the com-
passionate use programme study in Germany and a post-
marketing surveillance in USA [15, 23]. Incidences of
adverse events in real-life clinical settings are consistent
with the findings of clinical trials, with gastrointestinal
events (i.e. diarrhoea, nausea and vomiting) being the most
frequently reported [15, 23] in a large post-marketing
surveillance study in USA where data from 6758 patients
treated with nintedanib were collected 1 year after product
launch [23]. The median duration of exposure to nintedanib
was 113 days (range 6-390 days). Of the 4062 cases of
adverse events of special interest, 322 cases had a fatal
outcome, including 27 cases of major adverse cardiac
events, eight cases of myocardial infarction, three cases of
stroke and two cases of bleeding.

There was no increment in the incidence of major
adverse cardiac events (2.9 vs. 3.9 per 100 patient-years for
nintedanib recipients in post-marketing surveillance and
INPULSIS, respectively) and myocardial infarctions (1.0
vs. 1.7 per 100 patient-years) in nintedanib recipients of
this study compared with the INPULSIS trials [23]. The
rate of bleeding events was also similar to the rate reported
in the INPULSIS trials. The majority of bleeding events
with nintedanib were non-serious, with the most frequently
reported events being epistaxis and contusions [23]. No
bleeding events were reported in the compassionate use
programme [15]. In conclusion, data from clinical real-life
settings confirm the tolerability and safety of nintedanib
because no new safety concerns were identified.

4 Discussion and Conclusion
Since the completion of the INPULSIS trials and the
approval of nintedanib for IPF treatment, new data on its

efficacy and safety are available. Extended trials have
allowed us to understand better the long-term effects and
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safety of nintedanib with data up to 63 months [11]. The
efficacy is maintained during the time reported so far, with
no new adverse events reported.

Additionally, various subgroup analyses have shown
that nintedanib is efficacious in a large variety of patients
independently of age, sex and stage of the disease
[6, 11, 14]. Interestingly, nintedanib would be beneficial
from patients with marginal and advanced disease,
including slowing the rate of IPF progression and reducing
the rate of acute exacerbations. In addition, nintedanib is
beneficial to patients with IPF with concomitant
emphysema.

We also have relevant information from the real-world
setting, with information on the effectiveness and safety of
nintedanib in a broader spectrum of patients [15]. Data in
the real-world setting suggest beneficial results in patients
with a more severe disease and aged older than the popu-
lation in the INPULSIS and TOMORROW trials.

Ongoing clinical trials will help to evaluate the efficacy
and safety of nintedanib and pirfenidone in combination
[1]. In this regard, it has been proposed that the combina-
tion of nintedanib and pirfenidone could present additional
benefits to patients with IPF. One phase II study in Japa-
nese patients has compared monotherapy with nintedanib
vs. nintedanib add-on to long-term treatment with pir-
fenidone for a maximum treatment period of 28 days [24].
Data from this study indicated that the bioavailability of
nintedanib might be lower when co-administered with
pirfenidone; however, inter-subject variability was mod-
erate to high. A small increase in adverse effects in patients
receiving combined therapy vs. patients receiving
monotherapy was also observed [24]. Another open-label
randomised trial of nintedanib with add-on pirfenidone,
compared with nintedanib alone for a period of 12 weeks,
in patients with IPF (INJOURNEY trial, NCT02579603)
showed that treatment add-on pirfenidone had a manage-
able safety and tolerability profile in patients with IPF, in
line with the adverse profiles of the individual drugs [25].
The trough PK data obtained in this trial did not replicate
the results of the phase II trial [23], in which the nintedanib
plasma concentration tended to be lower following
administration with pirfenidone. Finally, a smaller numer-
ical decline in FVC over 12 weeks was observed in
patients treated with nintedanib with add-on pirfenidone
than with nintedanib alone [25]. Further studies are
required to confirm these results and support further
research into combination regimens in the treatment of IPF.

Regardless of the lack of a head-to-head comparison, it
is conceptually clear that the treatment should start as early
as possible to preserve pulmonary function and prolong
survival (except, possibly, in those patients with asymp-
tomatic disease or with marginal lung function impairment)
[26]. In general, the decision of choosing one drug over the
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other is driven by the side-effect profile of each drug [27].
Furthermore, the convenience of treatment in relation to
treatment satisfaction and adherence has to be taken into
account considering that pill burden is higher in pir-
fenidone than in nintedanib.

In summary, nintedanib treatment has been shown to be
safe at least up to 51.1 months. The most frequent adverse
event was diarrhoea, which is manageable in most cases
with symptomatic/anti-diarrheal therapies. A small per-
centage of patients discontinued the treatment because of
this event [11]. Moreover, the use of nintedanib in real-life
clinical settings shows no new safety concerns [15, 23]. All
of this evidence provides support for nintedanib being
efficacious, well tolerated and safe for up to 3 years for the
treatment of IPF in mild, moderate and severe stages of the
disease.
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