
Clinical Investigations

Respiration 2022;101:577–584

Nintedanib in IPF: Post hoc Analysis 
of the Italian FIBRONET Observational 
Study

Sergio Harari 

a, b    Alberto Pesci 

c    Carlo Albera 

d    Venerino Poletti 

e, f    

Christian Amici 

g    Giovanna Crespi 

h    Benedetta Campolo 

h    Carlo Vancheri 

i     

on behalf of the FIBRONET study group 

aDepartment of Clinical Sciences and Community Health, University of Milan, Milan, Italy; bU.O. di Pneumologia 
e Terapia Semi-Intensiva Respiratoria, Ospedale San Giuseppe, IRCCS MultiMedica, Milan, Italy; cDepartment of 
Medicine, Respiratory Unit, University of Milano-Bicocca, ASST Monza, Monza, Italy; dSC Pneumologia U, A.O.U. Città 
Della Scienza e della Salute (Molinette), University of Torino, Turin, Italy; eDepartment of Diseases of the Thorax, 
Ospedale GB Morgagni, Forlì, Italy; fDepartment of Respiratory Diseases & Allergy, Aarhus University Hospital, 
Aarhus, Denmark; gMediNeos Observational Research, Modena, Italy; hBoehringer Ingelheim, Milan, Italy; iRegional 
Referral Centre for Rare Lung Diseases, University-Hospital “Policlinico G. Rodolico”, Department of Clinical and 
Experimental Medicine, University of Catania, Catania, Italy

Received: May 26, 2021
Accepted: November 22, 2021
Published online: January 25, 2022

Correspondence to: 
Sergio Harari, sergio @ sergioharari.it

© 2022 The Author(s).
Published by S. Karger AG, Basel

karger@karger.com
www.karger.com/res

DOI: 10.1159/000521138

Keywords
Idiopathic pulmonary fibrosis · Nintedanib · Antifibrotic 
treatment · Observational study · Lung function

Abstract
Background: The FIBRONET study was an observational 
study of patients with idiopathic pulmonary fibrosis (IPF) in 
Italy. Objectives: In this post hoc descriptive analysis, we de-
scribe changes in lung function, anxiety/depression, cough-
ing, exacerbations, and adverse events (AEs) in patients re-
ceiving nintedanib treatment. Methods: Patients with IPF 
from 20 centers in Italy, aged ≥40 years who received nint-
edanib for ≥7 months, were followed up for 12 months from 
study enrollment, attending clinic visits every 3 months. Out-
comes included change in forced vital capacity (FVC)% pre-
dicted from baseline to 12 months, anxiety/depression mea-
sured by the Hospital Anxiety and Depression Scale (HADS), 
and the proportion of patients with cough, AEs, and exacer-
bations. Results: In total, 52 patients received nintedanib 
(mean duration of 11.6 months). Ten patients had dose re-

ductions from 150 mg to 100 mg twice daily, due to AEs. 
FVC% predicted was unchanged in the overall nintedanib 
population (78.7% at baseline; 79.8% at 12 months) and 
those with a reduced dose (77.7% at baseline; 81.0% at 12 
months). HADS score was low at baseline and throughout 
the study. The proportion of patients with cough decreased 
from 50.0% to 21.2% over 12 months. Two patients experi-
enced exacerbations, 2 patients discontinued treatment, 
and 27 (51.9%) reported AEs. The most common AE was diar-
rhea (34.6%). Conclusions: In patients with IPF who received 
nintedanib in the FIBRONET study, FVC% predicted was sta-
ble over 12 months, and the proportion of patients with 
cough decreased. The safety profile was consistent with the 
known safety profile for nintedanib in IPF.
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Introduction

Nintedanib is a tyrosine kinase inhibitor that was ap-
proved for the treatment of idiopathic pulmonary fibrosis 
(IPF) in the USA in 2014 and in the EU in 2015 [1, 2] based 
on the results of two replicate, phase III clinical trials (IN-
PULSIS-1 and INPULSIS-2). In these trials, nintedanib sig-
nificantly slowed the annual rate of decline in percent pre-
dicted forced vital capacity (FVC% predicted) versus pla-
cebo during 52 weeks of treatment [3]. A higher proportion 
of patients treated with nintedanib compared with placebo 
had no decline in FVC% predicted, and a smaller propor-
tion had an absolute decline in FVC% predicted ≥5% or 
≥10% from baseline to week 52, indicating greater preserva-
tion of lung function in patients receiving nintedanib [4].

Since the regulatory approval of nintedanib, a growing 
body of real-world evidence has emerged from various reg-
istry and other real-world studies conducted in countries in 
Europe [5–11], as well as in the USA [12] and Australia [13]. 
Data from these real-world, observational studies support 
the findings of the nintedanib clinical trial program and 
show nintedanib to be effective for the management of IPF 
in terms of reducing disease progression. The real-world 
evidence also supports the clinical trial finding that gastro-
intestinal events, particularly diarrhea, are the most fre-
quent adverse events (AEs) caused by nintedanib [5].

The FIBRONET study (registered at clinicaltrials.gov; 
NCT02803580) was a real-world study conducted in Italy 
to describe the clinical characteristics and course of IPF 
and the use of antifibrotic medications [14]. The mean 
FVC% predicted was 80.0% at baseline and 82.2% at 12 
months, and 47.4% of patients remained stable (i.e., had 
no disease progression) in terms of FVC% predicted dur-
ing the study. The mean time between diagnosis and ini-
tiation of antifibrotic treatment was 6.4 weeks.

In this post hoc descriptive analysis of the FIBRONET 
study, we analyzed patients who received nintedanib for 
≥7 months during the 12-month observation period. Our 
aims were to investigate the effectiveness and safety of 
nintedanib in patients with IPF by describing changes in 
lung function, levels of anxiety/depression, AEs and seri-
ous AEs (SAEs), coughing, and exacerbations in a real-
world setting.

Materials and Methods

The FIBRONET study was a 12-month, observational, pro-
spective cohort study of 209 patients in Italy aged ≥40 years and 
diagnosed with IPF in the 3 months prior to enrollment, according 
to 2011 American Thoracic Society/European Respiratory Society/

Japanese Respiratory Society/Latin American Thoracic Society 
guidelines [15] (the study was conducted before the 2018 update). 
Diagnosis of IPF was at the participating center and was not cen-
trally reviewed, as this was an observational study conducted ac-
cording to clinical practice. After enrollment, patients were fol-
lowed up for 1 year, attending three follow-up evaluations at 3 
(+/−1.5), 6 (+/−1.5), and 9 (+/−1.5) months (in accordance with 
current clinical practice in Italy for the management of patients 
with IPF), plus a final evaluation at 12 (+/−1.5) months. In total, 
20 pulmonary centers, responsible for managing the majority of 
patients with IPF in Italy, were involved in the study. The full de-
sign of the FIBRONET study, including inclusion/exclusion crite-
ria, has been published previously. The protocol for the FIBRO-
NET study was approved in July 2015 by an institutional review 
board/ethics committee (107/2015/PO del registry EC), and writ-
ten informed consent was obtained for all patients.

Patients were eligible for inclusion in this post hoc analysis if 
they had received treatment with nintedanib for ≥7 months during 
the 12 months of observation and had available FVC% predicted 
data at baseline and at 12-month follow-up. This was used to allow 
for a relatively homogeneous sample of patients with regard to 
nintedanib treatment, based on the distribution of exposure times 
in the study population.

Outcomes
In this post hoc analysis, outcomes included the proportion of 

patients with preserved lung function (defined as FVC predicted 
≥80%) at baseline [16], the change in FVC% predicted over time, 
and the proportion of patients with a decline in FVC% predicted. 
These endpoints were assessed in all patients who met the criteria 
for the post hoc analysis, and the subset who had their dose re-
duced to 100 mg twice daily (BID) during the observational period.

In addition, levels of anxiety and depression were evaluated at 
baseline (at enrollment) and at 6- and 12-month follow-up visits, 
using the Hospital Anxiety and Depression Scale (HADS), a com-
monly used, 14-item scale used to determine levels of anxiety and 
depression. On the HADS, seven items relate to anxiety and seven 
relate to depression. Each question on the scale is scored 0–3, 
meaning that the maximum score for either anxiety or depression 
is 21, and the maximum total score is 42.

We also investigated the proportion of patients with “cough” 
symptoms (evaluated by the clinician during study visits using 
clinical judgment) at baseline and 3-, 6-, 9-, and 12-month follow-
up. We assessed the pattern of cough in patients based on the pres-
ence/absence of cough between study visits. Investigators recorded 
AEs and SAEs between IPF diagnosis and end of the observation 
period, and all adverse drug reactions and fatal AEs were collected 
in the electronic case report form. The proportions of patients with 
acute exacerbations during the observation period were also re-
corded. An acute exacerbation was defined as a sudden accelera-
tion of the disease or an idiopathic acute injury superimposed on 
the diseased lung that led to a significant decline in lung function 
and was classified as mild, moderate, or severe according to the 
clinical judgment [17]. Finally, the dosage of nintedanib adminis-
tered during the observation period was reported.

Statistics
Data were analyzed descriptively and are presented as means, 

medians, and proportions, according to the nature of the variables. 
Standard deviation (SD) and interquartile range were used as dis-
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persion measures. Missing FVC% predicted data at 12 months 
were imputed using a Last Observation Carried Forward (LOCF) 
approach. The LOCF approach was applied to all patients with 
FVC% predicted values available at baseline and at least one fol-
low-up visit (3, 6, or 9 months).

Results

Patient Characteristics
The analysis included 52 patients who received ninte-

danib for ≥7 months and had evaluable data at baseline and 
12 months; mean age was 70.2 years, and 78.8% of patients 
were male. Eight patients who received nintedanib and had 
data at baseline and 12 months were excluded due to <7 
months of nintedanib treatment duration following treat-
ment discontinuation (n = 3), prior use of pirfenidone be-
fore switching to nintedanib (n = 3), switching to pirfeni-
done (n = 1), and treatment interruption for 5 months (n = 
1). Mean time from first IPF diagnosis to enrollment was 
0.9 months, and the majority of patients had at least one 
comorbidity (Table 1). Fifty-two patients had FVC% pre-
dicted data available at baseline, 38 at 3 months, 43 at 6 
months, 29 at 9 months, and 52 at 12 months. At baseline, 
22 of the 52 evaluable patients (42.3%) had preserved lung 
function (≥80% FVC predicted [16]), and mean diffusing 
capacity of the lungs for carbon monoxide (DLCO) percent 
predicted was 51.7 (Table 1).

The mean (±SD) duration of nintedanib treatment 
was 11.6 (±1.6) months. Forty out of 52 patients (76.9%) 
received 150 mg BID nintedanib, and 10/52 patients 
(19.2%) reduced the dose to 100 mg BID during the ob-
servational period to manage AEs. Two patients who re-
ceived nintedanib for at least 7 months discontinued 
nintedanib, due to SAEs.

FVC% Predicted
At baseline, mean (±SD) FVC% predicted was 78.7% 

(±15.0) (Table  2). There was no change in FVC% pre-
dicted over time; at follow-up, mean values were 79.8% 
(±14.6), 80.7% (±17.2), 80.6% (±18.2), and 79.8% (±15.5) 
at 3, 6, 9, and 12 months, respectively. Considering the 
relative change in FVC% predicted during the 12 months 
of observation, 25.0% (13/52) of patients were classified 
as “decliners” (decline ≥5%) [18, 19] (Fig. 1), with 15.3% 
(8/52) of patients demonstrating a decline of ≥10%. Sev-
enty-five percent (39/52) of patients were classified as 
“nondecliners” (they had a decline <5% or increase in 
FVC% predicted), with 44.2% (23/52) of patients classi-
fied as “improvers” (>5% increase in FVC) (Fig. 1).

For the 10 patients whose dose was reduced from 150 
mg BID to 100 mg BID, mean (±SD) FVC% predicted at 
baseline was 77.7% (±20.0). There was no drop in mean 
FVC% predicted over time; mean (±SD) values at follow-
up were 83.6% (±14.2; n = 9), 80.7% (±19.9; n = 10), 82.3% 
(±27.5; n = 4), and 81.0% (±16.7; n = 10) at 3, 6, 9, and 12 
months (Table 3).

Table 1. Patient characteristics at enrollment

Characteristic Patients (N = 52)

Mean age, years (SD) 70.2 (7.1)
Male, n (%) 41 (78.8)
Mean time from first IPF symptoms, years (SD) 2.1 (2.3)
Mean time from first IPF diagnosis, months (SD) 0.9 (1.1)
FVC% predicted ≥80%, n (%) 22 (42.3)
Mean DLCO % predicted (SD) 51.7 (13.5)
Comorbidities, n (%)

At least one 44 (84.6)
Arterial hypertension 30 (57.7)
GERD 15 (28.8)
Diabetes mellitus 14 (26.9)
Benign prostatic hypertrophy 7 (13.5)
Hypercholesterolemia 7 (13.5)
Atherothrombotic disease* 4 (7.7)
Cerebrovascular disease 3 (5.8)
Anxiety/depression 3 (5.8)
Emphysema 1 (1.9)
Pulmonary hypertension 1 (1.9)
Lung cancer 0 (0.0)
Others 19 (36.5)

DLCO, diffusing capacity of the lungs for carbon monoxide; FVC, 
forced vital capacity; GERD, gastroesophageal reflux disease; IPF, 
idiopathic pulmonary fibrosis; SD, standard deviation. * Including 
coronary artery disease.

Table 2. FVC% predicted of patients treated with nintedanib

N = 52 Mean FVC% 
predicted (SD)

Baseline 52 78.7 (15.0)
3-month follow-up 38 79.8 (14.6)
6-month follow-up 43 80.7 (17.2)
9-month follow-up 29 80.6 (18.2)
12-month follow-up 52 79.8 (15.5)

FVC, forced vital capacity; SD, standard deviation.
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Anxiety and Depression
At baseline, the mean (±SD) total HADS score (anxi-

ety and depression combined) was 11.5 (±6.9) (n = 44). 
There was minimal variation in the HADS score over the 
observation period: mean (±SD) HADS scores were 12.3 
(±6.9) at 6 months (n = 36) and 10.8 (±8.7) at 12 months 
(n = 36), out of a total score of 42 (higher scores indicate 
greater levels of anxiety and depression).

Proportion of Patients with Cough
The proportion of patients with cough decreased from 

50.0% (26/52) at baseline, 33.3% (16/48) at 3 months, 
33.3% (16/48) at 6 months, 25.0% (11/44) at 9 months, to 
21.2% (11/52) at 12 months. Based on the presence/ab-
sence of the symptom “cough” at the different study visits, 
the majority of patients had a variable pattern of cough 

that was present at some but not all visits (Table 4; online 
suppl. Table 1; for all online suppl. material, see www.
karger.com/doi/10.1159/000521138).

Exacerbations
During the observation period, 2 patients (3.8%) expe-

rienced at least one acute exacerbation. In total, four ex-
acerbations occurred: two were classified as moderate 
and two were classified as severe, according to clinical 
judgment.

AEs and SAEs
In total, 27/52 patients (51.9%) reported AEs between 

diagnosis and the end of observation (Table 5). The most 
common AE was diarrhea, occurring in 18/52 patients 
(34.6%), followed by lack of appetite and weight loss, 
which were reported by 3 patients (5.8%) each (Table 5). 
Ten patients received a reduced dose of nintedanib (100 
mg BID) to manage AEs, and 2 patients discontinued 
nintedanib because of AEs: 1 patient discontinued due to 
diarrhea and nausea and another due to lack of appetite 
and weight loss. SAEs occurred in 2/52 patients (3.8%) 
between diagnosis and end of observation: 1 patient had 
angina and a myocardial infarction leading to death, and 
the other patient had respiratory insufficiency.

Discussion

In this post hoc analysis of the real-world FIBRONET 
study, the majority of patients with IPF receiving ninte-
danib for ≥7 months were stable in terms of lung function 
during 12 months of observation. This finding is consis-
tent with lung function data from the overall FIBRONET 
cohort, in which the mean FVC% predicted was 80.0% at 
baseline (n = 196) and 82.2% at 12 months (n = 133).

Our results are consistent with those of other real-
world studies of nintedanib in IPF, in which treatment 
with nintedanib is associated with stabilization of lung 
function over 12 months of observation [5, 19]. After 12 
months, a high proportion of patients in our study (75%) 
were classified as stable or improving following ninte-
danib treatment. In a real-world study in Greece, FVC% 
predicted was stable over 3 years in patients with IPF who 
received nintedanib; it was 73.3% at the start of treatment 
and 78.0% after 3 years of treatment, though the authors 
note that patients who attended follow-up visits may have 
had more stable disease than those who were lost to fol-
low-up [5]. These results are similar to our findings, al-
though the population in the Greek study had somewhat 
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more advanced disease at baseline, with almost half of 
patients having FVC ≤50% predicted or DLCO ≤35% pre-
dicted. An analysis of patients at three centers in the UK 
found that more patients had stable or improved lung 
function after treatment with nintedanib than in the pe-
riod before they started nintedanib [20]. Similarly, in a 
cohort in Germany, nintedanib use was associated with 
stabilization of FVC, where 63% were classified as stable 
(<5% decline in FVC) and 37% were classified as having 
disease progression (≥5% decline in FVC) at 6 months 
[18]. In another study, 62% of patients were considered 
stable after 9 months of follow-up [19]. One study of nint-
edanib for the treatment of severe IPF in Italy found that 
nintedanib stabilized DLCO, but FVC decline was similar 
before and after nintedanib initiation during 6 months of 
treatment [10]. These real-world findings provide addi-
tional evidence on the effectiveness of nintedanib beyond 
the efficacy data in the INPULSIS randomized controlled 

trials. In these trials, there was a decline in FVC in the 
placebo arm of approximately 6% predicted and in the 
nintedanib arm of approximately 3% predicted over 52 
weeks [3]. Differences in methodology and patient popu-
lations may account for the differences between real-
world rates of FVC decline and those observed under 
strict clinical trial conditions. In our analysis, 10 out of 
the 52 patients had a dose reduction of nintedanib from 
150 mg BID to 100 mg BID to manage AEs, similar to 
what was done in the INPULSIS studies, and lung func-
tion remained stable in these patients at 12 months with-
out treatment interruption. Similar to previous real-
world studies [18–20], we showed a high proportion of 
patients with stable FVC% predicted and a group of pa-
tients who improved.

We also looked at cough and anxiety/depression in 
this analysis, as these are distressing aspects of IPF that 
can have a major impact on patients’ lives [21, 22]. Anxi-
ety and depression are common comorbidities in patients 
with IPF [23, 24] and can persist over a 12-month period. 
Reports from other registries have shown that this can 
correlate with cough and worsening dyspnea [25]. The 
overall proportion of patients reporting coughing de-
creased during the study; a quarter of patients had a re-
mitting pattern of coughing where cough was present at 
one or more visits, followed by one or more subsequent 
visits where there was no cough. This suggests that this 
symptom may have a variable course over time. Low lev-
els of anxiety and depression were observed (11.5 at base-
line, out of a maximum score of 42.0 on the HADS), with 
minimal variation observed during the 12 months of ob-
servation.

Observational studies provide a valuable opportunity 
to examine the tolerability of drugs outside of a formal 
clinical trial setting. In line with previous clinical and re-
al-world studies of nintedanib in IPF, diarrhea was the 
most common AE, occurring in more than a third of pa-
tients. The proportion of patients with diarrhea in this 
study is similar to other real-world studies of antifibrotics 
in IPF (ranging from 45.0% to 62.9% [5, 18, 20, 26]). SAEs 
occurred in 2 patients, and only 2 patients discontinued 
nintedanib after experiencing an AE. This discontinua-

Presence of cough N (%)

At baseline and every other visit 4 (7.7)
Not at baseline or any other visit 15 (28.8)
Variable (present at some visits, absent at some visits) 20 (38.5)
Remitting (present at ≥1 visit followed by absence at ≥1 visit) 13 (25.0)

Table 5. Proportion of patients with AEs and SAEs during the 
observation period

N (%)
N = 52

Any AE 27 (51.9)
Diarrhea 18 (34.6)
Lack of appetite 3 (5.8)
Weight loss 3 (5.8)
Bronchitis 2 (3.8)
Nausea 2 (3.8)
Increase of liver enzymes 2 (3.8)
Abdomen spasm 1 (1.9)
Abdominal pain 1 (1.9)
Chest pain 1 (1.9)
Dizziness 1 (1.9)
Respiratory tract infection 1 (1.9)
Stomach ache 1 (1.9)
Vomiting 1 (1.9)
Any SAE 2 (3.8)

Angina 1 (1.9)
Myocardial infarction 1 (1.9)
Respiratory insufficiency 1 (1.9)

AE, adverse event; SAE, serious adverse event.

Table 4. Patterns of coughing across the 
study visits
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tion rate due to AEs is lower than that observed in piv-
otal phase III trials of nintedanib in IPF (21.0% in IN-
PULSIS-1 and 17.6% in INPULSIS-2) [3]. The discon-
tinuation rate is also toward the lower end of the range of 
discontinuation rates due to AEs observed in other real-
world studies with a similar follow-up length, which 
range from 3.0% to 26.3% for nintedanib [3, 5, 18, 20, 26].

One potential limitation of the study is that patients 
with less stable disease may have been less able to attend 
follow-up visits and perform lung function tests; although 
we imputed missing data, there is still a possibility that 
this may affect the results. Another limitation is that this 
is a specifically selected population of patients with at 
least 7 months of treatment with nintedanib. Eight pa-
tients who received nintedanib were excluded due to 
treatment discontinuation, switch, or interruption. This 
selection bias resulted in lower reported rates of discon-
tinuation as patients who discontinued after less than 7 
months were excluded. Finally, this was a post hoc and a 
descriptive analysis, so formal statistical testing was not 
performed, and the study was not designed to detect dif-
ferences in outcomes between baseline and 12 months in 
the nintedanib subgroup.

Conclusions

This post hoc analysis of patients with IPF in Italy in 
the FIBRONET study adds to the body of evidence show-
ing the effectiveness of nintedanib in the real world. Over-
all, our results show a high proportion of patients with 
stable disease over the 12 months of observation (i.e., no 
disease progression), a safety profile consistent with what 
is already known about the tolerability of nintedanib, and 
a low rate of discontinuation. The proportion of patients 
with cough also decreased. These findings are consistent 
with the efficacy and safety of nintedanib that has been 
demonstrated in controlled clinical trials.
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