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ABSTRACT
Objective: Clinical trials have shown that nintedanib 150 mg twice daily (bid) reduces 
disease progression in patients with idiopathic pulmonary fibrosis (IPF), with an adverse 
event profile that is manageable for most patients. Prior to the approval of nintedanib as 
a treatment for IPF in Brazil, an expanded access program (EAP) was initiated to provide 
early access to treatment and to evaluate the safety and tolerability of nintedanib in this 
patient population. Methods: Patients with a diagnosis of IPF within the previous five 
years, forced vital capacity (FVC) ≥ 50% predicted and diffusing capacity of the lungs 
for carbon monoxide (DLco) 30% to 79% predicted were eligible to participate in the 
EAP. Patients received nintedanib 150 mg bid open-label. Safety assessments included 
adverse events leading to permanent discontinuation of nintedanib and serious adverse 
events. Results: The EAP involved 57 patients at eight centers. Most patients were 
male (77.2%) and white (87.7%). At baseline, mean (SD) age was 70.7 (7.5) years and 
FVC was 70.7 (12.5) % predicted. Mean (SD) exposure to nintedanib was 14.4 (6.2) 
months; maximum exposure was 22.0 months. The most frequently reported adverse 
events considered by the investigator to be related to nintedanib treatment were diarrhea 
(45 patients, 78.9%) and nausea (25 patients, 43.9%). Adverse events led to permanent 
discontinuation of nintedanib in 16 patients (28.1%). Sixteen patients (28.1%) had a 
serious adverse event. Conclusion: In the Brazilian EAP, nintedanib had an acceptable 
safety and tolerability profile in patients with IPF, consistent with data from clinical trials.

Keywords: Drug tolerance; Expanded access program; Interstitial lung disease; Tyrosine 
kinase inhibitor.
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INTRODUCTION

Idiopathic pulmonary fibrosis (IPF) is a progressive 
fibrosing interstitial lung disease characterized by decline 
in lung function, worsening dyspnea and impaired quality 
of life.(1) IPF typically presents in the sixth or seventh 
decade of life in former smokers and is more common 
in men than in women.(1) IPF has a variable clinical 
course but a poor prognosis. Data from the US prior to 
the availability of approved therapies for IPF suggest 
that median post-diagnosis survival in patients with IPF 
was 3 to 5 years.(2,3) Analyses of the Brazilian National 

Ministry of Health Mortality Database suggest that in 
Brazil, mortality due to IPF rose from 0.24 per 100,000 
in 1979 to 1.10 per 100,000 in 2014.(4) This increase 
was likely due to improved diagnosis and reporting 
of IPF, as well as ageing of the population. IPF likely 
remains significantly underdiagnosed in Brazil due to low 
awareness of the disease, the challenges of making the 
diagnosis and the small number of specialized centers.

Nintedanib is an intracellular inhibitor of tyrosine 
kinases involved in the pathogenesis of IPF, including the 
platelet‑derived growth factor receptor, fibroblast growth 
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factor receptor, and vascular endothelial growth factor 
receptor.(5) The efficacy and safety of the 52-weeks 
treatment with nintedanib 150 mg twice daily (bid) 
in patients with IPF were assessed in the Phase II 
TOMORROW trial(6) and in the two Phase III INPULSIS 
trials.(7) These trials showed that nintedanib reduced 
disease progression by reducing the rate of decline in 
forced vital capacity (FVC). An analysis of pooled data 
from the INPULSIS trials suggested that nintedanib also 
reduced the risk of acute exacerbations.(8) The safety 
and tolerability profile of nintedanib was characterized 
predominantly by gastrointestinal adverse events, 
particularly diarrhea.(9,10)

Nintedanib has been approved for the treatment 
of IPF in many countries, including Brazil and other 
countries in Latin America, as well as the US, Europe 
and several countries in Asia. In the latest international 
treatment guidelines for IPF, nintedanib received a 
conditional recommendation for use. This indicates 
that it would be an appropriate choice for the majority 
of patients, while acknowledging that different choices 
will be appropriate for different patients depending on 
individual values and preferences.(11)

Prior to the approval of nintedanib in Brazil in 
February 2016, an expanded access program (EAP) 
was initiated to provide early access to treatment 
and further information on the safety and tolerability 
of nintedanib in patients with IPF. Here, we report 
the data on the safety and tolerability of nintedanib 
collected in this EAP.

METHODS

Design
An EAP providing open-label treatment with nintedanib 

was initiated at eight medical centers in Brazil in 
February 2015. To be eligible to participate, patients 
were required to be ≥ 40 years of age, with a diagnosis 
of IPF based on ATS/ERS/JRS/ALAT 2011 guidelines(1) 
within the previous 5 years, a diffusing capacity of the 
lungs for carbon monoxide (DLco) of 30% to 79% 
predicted and FVC ≥ 50% predicted. Exclusion criteria 
included alanine aminotransferase (ALT), aspartate 
aminotransferase (AST), or bilirubin levels > 1.5 times 
the upper limit of normal (ULN); myocardial infarction 
within 6 months of screening; unstable angina within 
1 month of screening; bleeding risk (e.g., requirement 
for fibrinolysis, full-dose anticoagulation, or high-dose 
antiplatelet therapy); permanent discontinuation of 
nintedanib due to drug-related adverse events within 
a clinical trial; and current or planned treatment 
with pirfenidone, azathioprine, cyclophosphamide, 
cyclosporine, or prednisone at a dose of > 15 mg/day 
or > 30 mg every 2 days or equivalent dose of other 
oral corticosteroids.

Following a 4-week screening period, patients received 
nintedanib 150 mg bid within the EAP until nintedanib 
became commercially available or until permanent 
treatment discontinuation. A follow-up visit took place 

28 days after treatment discontinuation. Treatment 
interruptions for up to 12 weeks and dose reductions 
to 100 mg bid were allowed to manage adverse events. 
When dose was reduced, the dose of nintedanib could 
be increased back to 150 mg bid following resolution 
of the adverse event. The investigators were provided 
with recommendations for the management of diarrhea 
and liver enzyme elevations (Figures  1  and  2). 
Investigators were requested to report concomitant 
medications used to treat IPF or manage diarrhea on a 
case report form. Concomitant therapies were defined 
as therapies received at baseline or started between 
the first and last intake of nintedanib. Concomitant 
therapies were coded according to the WHO Drug 
Dictionary(12) (version 17 March).

As this was an EAP, ethics committee approval of the 
protocol was not mandatory. However, Independent 
Ethics Committees of the participating centers were sent 
the patient information leaflet, the informed consent 
form and other documents for review. The program 
was conducted in accordance with the principles of the 
Declaration of Helsinki, the International Conference 
on Harmonization Good Clinical Practice guideline, 
and applicable regulatory requirements and standard 
operating procedures. All patients provided written 
informed consent before entering the program. 
The program was registered on www.clinicaltrials.gov 
(NCT02230982).

The first patient was enrolled on 23 March 2015. 
The last patient was screened on 3 November 2015. 
Nintedanib became commercially available for the 
treatment of IPF in Brazil on 16 February 2016. Between 
January 2017 and March 2017, all patients taking 
nintedanib in the EAP transitioned to commercially 
available nintedanib at the same site and with the 
same investigator.

Outcomes
Safety was assessed in patients who received ≥ 1 dose 

of nintedanib. It consisted of the recording of adverse 
events meeting the following criteria: serious 
adverse events; adverse events of special interest 
(i.e., adverse events of liver injury [defined as AST 
or ALT ≥ 3 × ULN and total bilirubin ≥ 2 × ULN] or 
related to gastrointestinal perforation); adverse events 
leading to nintedanib interruption, discontinuation, or 
dose reduction; non-serious adverse events considered 
by the investigator to be related to administration of 
nintedanib; worsening of the underlying disease or 
other pre-existing conditions; changes in the results of 
any procedures, e.g. vital signs, physical examination, 
laboratory tests, that were judged clinically relevant by 
the investigator. Serious adverse events were defined 
as fatal or life-threatening adverse events, which 
required or prolonged hospitalization, were associated 
with a congenital anomaly, or resulted in a disability.

Adverse events were recorded at visits conducted 
at screening; at weeks 4, 8, 12, 24; every 12 weeks 
thereafter until the end of treatment; and at the 
follow-up visit 28 days after the end of treatment. 
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Figure 1. Algorithms for the management of diarrhea adverse events.

Figure 2. Algorithms for the management of liver enzyme elevations adverse events.
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They could also be recorded at any other time if 
the investigator became aware of them. Adverse 
events were coded according to preferred terms 
in the Medical Dictionary for Regulatory Activities 
(MedDRA) version 20.0. The investigator categorized 
the adverse events as mild (awareness of signs or 
symptoms which were easily tolerated), moderate 
(enough discomfort to cause interference with usual 
activity) or severe (incapacitating or causing inability 
to work or to perform usual activities). Safety data 
are presented descriptively.

RESULTS

Patients
A total of 57 patients were treated with nintedanib 

in this EAP. The majority of them were male (77.2%), 
white (87.7%) and current or former smokers (64.9%); 
22.8% of patients had undergone a surgical lung biopsy 
(Table 1). At baseline, mean (SD) age was 70.7 (7.5) 
years, FVC was 70.7 (12.5) % predicted and DLco was 
48.7 (13.4) % predicted. The most frequent comorbid 
conditions at baseline were hypertension (47.4%), 
dyslipidemia (21.1%), gastroesophageal reflux disease 
(21.1%) and diabetes mellitus (17.5%) (Table 1).

Concomitant therapies
Concomitant therapies are shown in Table  2. 

Anti‑diarrheal therapies were the most commonly 
used, received by 36 patients (63.2%). Six patients 

(10.5%) received N-acetylcysteine and 13 patients 
(22.8%) received systemic corticosteroids.

Exposure
Mean (SD) exposure to nintedanib was 14.4 (6.2) 

months. Maximum exposure was 22.0 months. In total, 
24 patients (42.1%) had ≥ 1 treatment interruption 
and 21 patients (36.8%) had ≥ 1 dose reduction to 
100 mg bid. Most patients (70.2%) received nintedanib 
150 mg bid as their last dose. Thirty-seven patients 
(64.9%) were still receiving nintedanib at the end of the 
program while 20 patients (35.1%) had permanently 
discontinued nintedanib. The most frequent reason for 
permanent discontinuation of nintedanib was adverse 
events (16 of 20 patients).

Safety and tolerability
Almost all patients (n = 55; 96.5%) had ≥ 1 adverse 

event that met the reporting criteria. The most 
frequently reported adverse events are presented in 
Table 3. Diarrhea, reported in 45 patients (78.9%), 
was the most common adverse event. Among patients 
with diarrhea, the intensity of the worst event was 
mild in 22 patients (48.9%), moderate in 13 patients 
(28.9%) and severe in 10 patients (22.2%). Nausea 
and vomiting were reported in 25 (43.9%) and 
9 (15.8%) patients, respectively. Almost all nausea 
and vomiting adverse events were mild or moderate 
in intensity (Table 4). The majority of patients with 
adverse events of diarrhea (66.7%), nausea (80%) 
and vomiting (66.7%) continued nintedanib without 
dose reduction or treatment interruption.

Table 1. Baseline characteristics (n = 57).

Male, n (%) 44 (77.2)
Age, years mean (SD Standard Deviation) 70.7 (7.5)
Race, n (%)

White 50 (87.7)
Black 6 (10.5)
Asian 1 (1.8)

Body mass index, kg/m2 mean (SD) 28.0 (3.6)
Time since diagnosis of IPF, years mean (SD) 1.7 (1.2)
Smoking status, n (%)

Current or former 37 (64.9)
Never 20 (35.1)

Lung biopsy performed, n (%) 13 (22.8)
FVC, % predicted mean (SD) 70.7 (12.5)
DLco, % predicted mean (SD) 48.7 (13.4)
Baseline conditions*, n (%)

Hypertension 27 (47.4)
Dyslipidemia 12 (21.1)
Gastroesophageal reflux disease 12 (21.1)
Diabetes mellitus 10 (17.5)
Chronic obstructive pulmonary disease 8 (14.0)
Sleep apnea syndrome 6 (10.5)
Hypercholesterolemia 3 (5.3)
Osteoarthritis 2 (3.5)

*Conditions reported in > 10% of patients by MedDRA preferred term are shown. n = 57.
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Hepatic enzymes increase was reported in 1 patient. 
Drug-induced liver injury was reported as a serious adverse 
event in 1 patient. No cases of ALT and/or AST ≥ 3 × ULN 
and total bilirubin ≥ 2 × ULN, or adverse events related 
to gastrointestinal perforation were reported.

Adverse events led to permanent discontinuation of 
nintedanib in 16 patients (28.1%). The adverse event 
that most frequently led to permanent discontinuation 
of nintedanib was diarrhea (4 patients; 7.0%) (Table 3). 
Sixteen patients (28.1%) had a serious adverse 

Table 2. Concomitant therapies.

n (%) of patients
Any concomitant therapy 43 (75.4)
Anti-diarrheal 36 (63.2)

Loperamide 33 (57.9)
Loperamide hydrochloride 6 (10.5)

Antioxidant/expectorants 6 (10.5)
N-acetylcysteine 6 (10.5)

Antitussive 1 (1.8)
Codeine phosphate 1 (1.8)

Inhaled bronchodilator and/or corticosteroid 1 (1.8)
Mometasone furoate 1 (1.8)

Anti-acid (proton pump inhibitor or H2-receptor antagonist) 3 (5.3)
Omeprazole 2 (3.5)
Esomeprazole 1 (1.8)

Systemic corticoid 13 (22.8)
Prednisone 11 (19.3)
Methylprednisolone 3 (5.3)
Deflazacort 2 (3.5)

Investigators were requested to report concomitant medications used to treat IPF or manage diarrhea. Concomitant 
therapies are presented by Special Search Category and preferred name according to the WHO Drug Dictionary(12). 
A patient may be counted in ≥ 1 category.

Table 3. Adverse events.

n (%) of patients
Most frequent adverse events*

Diarrhea 45 (78.9)
Nausea 25 (43.9)
Weight decreased 14 (24.6)
Decreased appetite 13 (22.8)
Vomiting 9 (15.8)
Abdominal pain 4 (7.0)
Progression of IPF† 4 (7.0)
Flatulence 3 (5.3)
Asthenia 3 (5.3)
Abdominal pain upper 2 (3.5)
Dyspnea 2 (3.5)
Influenza 2 (3.5)
Pneumonia 2 (3.5)
Urinary tract infection 2 (3.5)

Most frequent adverse events leading to permanent discontinuation of nintedanib‡

Diarrhea 4 (7.0)
Nausea 3 (5.3)
Weight decreased 3 (5.3)
Pneumonia 2 (3.5)
Vomiting 2 (3.5)

Data shown are n (%) of patients who reported ≥ 1 adverse event; *Adverse events meeting the reporting criteria 
for this EAP and reported in > 3% of patients by MedDRA preferred term are shown; †Corresponds to MedDRA 
term ‘IPF’, which included disease worsening and acute exacerbations; ‡Adverse events that led to treatment 
discontinuation in > 3% of patients by MedDRA preferred term are shown.
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event. No type of serious adverse event (based on 
MedDRA preferred terms) was reported in > 1 patient, 
except for progression of IPF (3 patients), pneumonia 
(2 patients) and urinary tract infection (2 patients). 
Three patients (5.3%) had adverse events that led 
to death: pneumonia (1 patient), pneumonia and 
progression of IPF (1 patient), and dyspnea (1 patient). 
None of the fatal adverse events was considered by 
the investigator to be related to nintedanib.

DISCUSSION

In this Brazilian EAP for nintedanib in patients with 
IPF, nintedanib 150 mg bid had acceptable safety and 
tolerability profile, consistent with data from clinical 
trials.(6,7,10) Gastrointestinal adverse events, particularly 
diarrhea, were the most frequently reported adverse 
events. Diarrhea is an adverse event commonly associated 
with inhibitors of tyrosine kinases, but the mechanism/s 
by which it occurs remains unclear.(13) Most patients 
who had diarrhea in the Brazilian EAP had events of 
mild or moderate intensity, and the majority continued 
nintedanib without a dose reduction or treatment 
interruption; however, almost two-thirds of patients 
received anti-diarrheal therapy. It is recommended that 
patients who experience diarrhea during nintedanib 
treatment should maintain adequate hydration and 
take anti-diarrheal therapy (e.g. loperamide) as soon 
as symptoms occur.(14,15)

Treatment with nintedanib may lead to elevations 
in liver enzymes and cases of drug-induced liver 
injury have been observed.(14,15) In the Brazilian EAP, 
drug-induced liver injury was reported as a serious 
adverse event in 1 patient. No cases of ALT and/or 
AST ≥ 3 × ULN and total bilirubin ≥ 2 × ULN were 
reported. It is recommended that liver function tests 
are conducted prior to initiation of nintedanib, at 
regular intervals during the first 3 months of treatment, 
and periodically thereafter.(14,15) Dose reductions or 
treatment interruptions may be necessary to manage 
elevations in liver enzymes.

In addition to this EAP in Brazil, data on the safety 
and tolerability of nintedanib have been collected 

Table 4. Gastrointestinal adverse events and their consequences for nintedanib dosing.

Patients with 
diarrhea adverse 
events (n = 45)

Patients with 
nausea adverse 
events (n = 25)

Patients with 
vomiting adverse 

events (n = 9)
Intensity of adverse event*

Mild 22 (48.9) 17 (68.0) 6 (66.7)
Moderate 13 (28.9) 6 (24.0) 3 (33.3)
Severe 10 (22.2) 2 (8.0) 0 (0.0)

Consequence for nintedanib dosing†

No permanent dose reduction or discontinuation 30 (66.7) 20 (80.0) 6 (66.7)
Permanent dose reduction 11 (24.4) 2 (8.0) 1 (11.1)
Permanent discontinuation 4 (8.9) 3 (12.0) 2 (22.2)

Data shown are n (%) of patients; *For patients with ≥ 1 event meeting the reporting criteria for this EAP, the 
intensity/consequence of the worst event is shown; †For patients with ≥ 1 event, the last consequence for dosing 
is shown.

through several other compassionate use/early access 
programs and through post-marketing surveillance. 
Consistent with our findings, data from these studies 
suggest that nintedanib has a similar safety and 
tolerability profile in clinical practice as was observed 
in clinical trials.(16-23) In post-marketing surveillance 
data from 6758 patients treated with nintedanib in the 
US in the year following the launch of nintedanib as a 
treatment for IPF, diarrhea, nausea and vomiting were 
the most frequently reported adverse events.(18) In an 
observational study of 94 patients with IPF in Greece, 
diarrhea was reported in 55% of patients treated with 
nintedanib over a follow-up period of 12 months, 
and 12% of patients discontinued nintedanib due to 
diarrhea.(20)

In the Brazilian EAP, 11% and 23% of patients 
treated with nintedanib received concomitant treatment 
with N-acetylcysteine and systemic corticosteroids, 
respectively. In a recent survey of 455 physicians 
from Latin America, 29% and 48% prescribed 
N-acetylcysteine and corticosteroids, respectively, for 
the treatment of IPF.(24) These findings suggest that 
use of these low-cost therapies remains high in Latin 
America despite the lack of evidence supporting their 
efficacy as treatments for IPF.(11,25,26)

In conclusion, in an EAP for patients with IPF in 
Brazil, nintedanib 150 mg bid had an acceptable safety 
and tolerability profile, consistent with that observed 
in clinical trials.
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