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Switching to nintedanib after
discontinuation of pirfenidone due
to adverse events in IPF

To the Editor:

Recently two novel drugs, pirfenidone and nintedanib have been licenced for the treatment of idiopathic
pulmonary fibrosis (IPF), marking a turning point in this previously untreatable, fatal disease.

Pirfenidone is a small molecule drug with anti-inflammatory and antifibrotic action. Its target molecule
has not been identified, but preclinical studies have shown that it reduces transforming growth factor-β,
platelet-derived growth factor (PDGF), fibroblast growth factor (FGF) as well as tumour necrosis factor α,
interleukin 1β and monocyte chemotactic protein 1 [1]. Nintedanib is a multikinase inhibitor of vascular
endothelial growth factor, PDGF and FGF [2], thus targeting several molecular pathways involved in the
pathogenesis of IPF. These drugs are effective at reducing lung function decline in IPF [3–5]. However,
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both can have substantial adverse effects leading to discontinuation of treatment in approximately 15% of
the patients with pirfenidone [3] and 19% with nintedanib treatment [4] within studies. The adverse effect
profiles show some overlap regarding gastrointestinal side-effects and elevation of liver enzymes.
Furthermore, individual response to pirfenidone treatment is variable, with progression of fibrosis despite
pirfenidone treatment in some patients, while most patients remain or become stable [6].

As in Europe, pirfenidone was first licensed in 2012. Most patients at our centre who were eligible for
treatment were started on pirfenidone. Now that nintedanib, in 2015, has become available as a second
treatment option the question of switching treatment arises in patients who either have marked persisting
adverse effects or progressive disease despite treatment. The aim of this study was to assess the tolerability
and efficacy of nintedanib treatment in IPF patients who discontinued previous pirfenidone treatment due
to adverse events including rapid progression under treatment. In this preliminary report we provide data
from seven patients, intending to point directions and ideas for further research needed in this area.

All patients from the Comprehensive Pneumology Center, (Munich, Germany) who were included in the
nintedanib Compassionate Use Programme (CUP) (Boehringer Ingelheim study number: 1199.191) and
previously treated with pirfenidone were identified and analysed retrospectively. Inclusion criteria for the
nintedanib CUP programme were age >40 years, diagnosis of IPF in accordance with the guidelines [7],
diffusing capacity of the lung for carbon monoxide (DLCO) 30–79% pred, and forced vital capacity
(FVC) ⩾50% pred. The decision to offer nintedanib treatment was taken by the treating physician and
was solely based on a clinical ground. Data analysis was undertaken under existent ethical votes. As part
of their regular quarterly visits patients were assessed by: clinical examination, blood tests, lung function
testing and blood gas analysis at three time-points. The three time-points were: time-point 1 under
ongoing pirfenidone treatment 6 months prior to switching to nintedanib; time-point 2: 6 months later
when inclusion into nintedanib CUP was effected; and time-point 3: after 6 months of nintedanib
treatment (figure 1a). To assess occurrence and severity of adverse events under pirfenidone and
nintedanib treatment respectively, a standardised questionnaire, based on the adverse events observed
within clinical studies and Common Terminology Criteria for Adverse Events grading [8], was used.
Rapid progression as an adverse event was defined as an absolute decline in FVC of >10% within
6 months and, in this case, treatment was stopped due to clinical ineffectiveness. Beyond this, in the
treatment-response analysis, clinical stability was defined as a relative semi-annual decline of FVC <5%
as previously reported [6, 9].

We identified seven patients who were switched from pirfenidone to nintedanib due to adverse events. All
of these were male; five were former and two were never smokers. At baseline the median (range)
characteristics of the patients were as follows: age 77.1 years (44.8–83.8 years), body mass index 23.9 Kg·m–2

(21.8–28.1 Kg·m–2), time since diagnosis 2.9 years (0.9–8 years), FVC 69% pred (61–92% pred), DLCO

40.4% pred (29–48% pred), arterial oxygen tension standard 52.7 mmHg (49.3–72.7 mmHg). The median
duration of treatment was 6 months for both drugs.

In two patients treatment with pirfenidone was stopped due to rapid progression of IPF under treatment
(table 1). Five patients did not tolerate the drug, despite trials of dosage reduction and supportive therapy.
Interestingly, the most frequent adverse effect leading to discontinuation of pirfenidone treatment in four
patients was general asthenia (table 1). Of note, no patient had elevated liver enzymes or rash given as the
reason for the discontinuation of the drug.

Nintedanib treatment induced intolerable adverse effects that led to treatment discontinuation in one patient.
This patient experienced similar adverse effects under both drugs with a combination of gastrointestinal
disorders and severe asthenia; however, it was stated that asthenia was more pronounced under pirfenidone
than nintedanib, while diarrhoea was the main reason for the discontinuation of nintedanib. As this patient
completed no more than 1 month of both treatments, he was not in included in the response analysis. All
the other four patients who had discontinued pirfenidone, due to intolerable adverse effects, displayed a
better tolerability of nintedanib and continued this treatment. Gastrointestinal adverse effects were observed
in all patients under nintedanib treatment, but were mild and manageable in six out of the seven patients.

Of the two patients who were switched due to rapidly progressive disease under pirfenidone, one
experienced an acute exacerbation and died due to respiratory failure 3 months after the initiation of
nintedanib treatment and the other patient had a further decline in lung function, although it was slower
than before (figure 1a).

Regarding treatment response, two patients stabilised under nintedanib treatment, which had previously
been unstable, one patient remained as stable as before after switching to nintedanib, two patients were
unstable under both treatments, and one patient who had been stable under pirfenidone was unstable after
an acute exacerbation under nintedanib (figure 1b).
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Pirfenidone and nintedanib have different pharmacodynamic and pharmacokinetic characteristics, but
show some overlap in adverse events regarding gastrointestinal events and increases in liver enzymes. In
the international 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) trials, the most frequent adverse event under pirfenidone was nausea and this was also
the most frequent reason for treatment discontinuation [3, 5, 10]. Interestingly, in our patients asthenia
and chronic fatigue was the most frequent reason for pirfenidone discontinuation, while this occurred with
a frequency <1.5× placebo in the pooled study analysis [10]. However, all of our patients noted a temporal
link with the onset of treatment and an improvement of asthenia upon treatment discontinuation
suggesting a causal relationship to the drug. Asthenia is a multifactorial syndrome that is frequently found
in cancer [11, 12], but also in IPF and strongly affects quality of life [13]. Generally, the factors known to
contribute to asthenia include cytokine secretion, anorexia, depression, hypothyroidism and anaemia [12].
Hypothyroidism and anaemia were excluded in our patients, but as anorexia was highly prevalent, this
could be a contributing factor. Yet, in our patients anorexia was mild and only two out of six patients
experienced weight loss. Another hypothetical mechanism might be an altered cytokine profile and the, so
far unidentified, molecular target. Further studies should pay attention to frequency and mechanism of
asthenia induced by pirfenidone.

In patients treated with nintedanib within clinical studies, the most common adverse event was diarrhoea,
which was generally mild and manageable, and gastrointestinal disorders also accounted for the majority
of treatment discontinuations [4]. These findings were also reflected in our patients.

The limitations of this study include its retrospective design and the small number of patients, all of whom
were male and the majority at advanced age and disease stage. Moreover, the patients were selected for
drug intolerability and we only looked at the switching from pirfenidone to nintedanib, but not vice versa.
Hence, no conclusions can be drawn regarding the comparison of efficacy and tolerability between the two
drugs in less selected and patients who did not undergo pretreatment. Recently, safety and
pharmacokinetics of nintedanib when added to pirfenidone were evaluated [14]. In patients who display a
good tolerability of one treatment, such combination therapy may be the next step in IPF treatment.
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FIGURE 1 Intra-individual response to nintedanib in patients with interstitial pulmonary fibrosis (IPF) who
discontinued pirfenidone treatment due to adverse events. a) Absolute change in forced vital capacity (FVC)
under pirfenidone and nintedanib treatment. Each line represents one individual patient. Time-point 1, under
ongoing pirfenidone treatment 6 months prior to switching to nintedanib; time-point 2, 6 months when
inclusion into nintedanib Compassionate Use Programme (CUP) was effected; time-point 3, after 6 months of
treatment with nintedanib. #: these patients were switched to nintedanib due to rapid progression; ¶: this
patient died due to respiratory failure in an acute exacerbation at 9 months. b) Relative change of FVC in
response to 6 months of pirfenidone and nintedanib treatment. Stability is categorised according to
semi-annual decline of FVC with a cut-off point of 5%, represented by the dashed lines; crosses represent
data from individual patients. The resulting subgroups are I: stable under pirfenidone and stable under
nintedanib; II: unstable under pirfenidone and stable under nintedanib; III: unstable under pirfenidone and
unstable under nintedanib; and IV: stable under pirfenidone and unstable under nintedanib.
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The present study indicates that in selected patients who do not tolerate pirfenidone, switching treatment
to nintedanib may be well tolerated, despite similar adverse event profiles. Moreover, the intra-individual
response to the two drugs may differ, as we identified patients who were stable under one drug treatment
but were not under the other drug treatment. However, this study is of preliminary nature due to the small
number of patients and its retrospective design. Further studies will be necessary to confirm our findings
and evaluate whether individual treatment response may be predicted by molecular biomarkers, thereby
favouring decision for one or the other drug as a first-line treatment.
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TABLE 1

Adverse events Pirfenidone Ninetedanib

Subjects Grade Subjects Grade

1 2 3 4 5 1 2 3 4 5

Gastrointestinal
Diarrhoea 1 (14) 1 7 (100) 6 1
Nausea 1 (14) 1 2 (29) 1 1
Vomiting 0 (0) 1 (14) 1
Dyspepsia 2 (28) 1 1 5 (71) 3 2
Anorexia 6 (86) 4 1 1 3 (43) 1 2
Weight loss 2 (29) 1 1 2 (29) 2

Skin
Pruritus 2 (29) 0 (0)
Rash 1 (14) 0 (0)
Photosensitivity reaction 3 (43) 3 0 (0)

Other
Insomnia 1 (14) 0 (0)
Dizziness 3 (43) 2 (29)
Asthenia 5 (71) 3 (43)
Arthralgia 3 (43) 2 1 0 (0)
Pharyngolaryngeal pain 0 (0) 1 (14)
Hot flush 0 (0) 0 (0)
AST/ALT >3 times upper limit of normal 0 (0) 0 (0)
Progression of IPF 2 (29) 2 (29)
Acute exacerbation 1 (14) 2 (29)

Serious AE
AE requiring hospitalisation 2 (29) 2 (29)
Acute exacerbation 2 (29) 2 (29)

AE leading to treatment discontinuation 7 (100) 2 (29)
Gastrointestinal disorders 0 (0) 1 (14)
Asthenia/fatigue 4 (57) 0
Arthralgia 1 (14) 0
Exacerbation/progression 2 (29) 1 (14)

Data are presented as n (%) or n. Grade refers to the Common Terminology Criteria for Adverse Events
grading [8]. AST: aspartate transaminase; ALT: alanine transaminase; IPF: idiopathic pulmonary fibrosis:
AE: adverse events.
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