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Background
Idiopathic pulmonary fibrosis is a progressive lung disease with a high mortality rate. 
Because the signaling pathways activated by several tyrosine kinase receptors have 
been shown to be involved in lung fibrosis, it has been suggested that the inhibition 
of these receptors may slow the progression of idiopathic pulmonary fibrosis.

Methods
In a 12-month, phase 2 trial, we assessed the efficacy and safety of four different 
oral doses of the tyrosine kinase inhibitor BIBF 1120 as compared with placebo in 
patients with idiopathic pulmonary fibrosis. The primary end point was the annual 
rate of decline in forced vital capacity (FVC). Secondary end points included acute 
exacerbations, quality of life (measured with the St. George’s Respiratory Question-
naire [SGRQ]), and total lung capacity.

Results
A total of 432 patients underwent randomization to receive one of four doses of 
BIBF 1120 (50 mg once a day, 50 mg twice a day, 100 mg twice a day, or 150 mg 
twice a day) or placebo. In the group receiving 150 mg of BIBF 1120 twice a day, 
FVC declined by 0.06 liters per year, as compared with 0.19 liters per year in the 
placebo group, a 68.4% reduction in the rate of loss with BIBF 1120 (P = 0.06 with 
the closed testing procedure for multiplicity correction; P = 0.01 with the hierarchi-
cal testing procedure). This dose also resulted in a lower incidence of acute exacer-
bations, as compared with placebo (2.4 vs. 15.7 per 100 patient-years, P = 0.02) and a 
small decrease in the SGRQ score (assessed on a scale of 0 to 100, with lower scores 
indicating better quality of life) as compared with an increase with placebo (−0.66 
vs. 5.46, P = 0.007). Gastrointestinal symptoms (which led to more discontinuations 
in the group receiving 150 mg twice a day than in the placebo group) and increases 
in levels of liver aminotransferases were more frequent in the group receiving 150 mg 
of BIBF 1120 twice daily than in the placebo group.

Conclusions
In patients with idiopathic pulmonary fibrosis, BIBF 1120 at a dose of 150 mg twice 
daily, as compared with placebo, was associated with a trend toward a reduction in 
the decline in lung function, with fewer acute exacerbations and preserved quality 
of life. (Funded by Boehringer Ingelheim; ClinicalTrials.gov number, NCT00514683.)
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Idiopathic pulmonary fibrosis is a de-
bilitating disease characterized by destruction 
of the gas-exchanging regions of the lung.1 Its 

pathogenesis is thought to involve aberrant wound 
healing mediated by multiple signaling pathways, 
resulting in progressive lung injury and scarring.1 
Symptoms, including cough and dyspnea, limit 
physical activity and reduce the patient’s quality 
of life and independence.2 The course of the dis-
ease is difficult to predict, but it generally involves 
progressive deterioration, with a median survival 
time of 2.5 to 3.5 years after diagnosis.3 Unpre-
dictable acute exacerbations occur in some pa-
tients and are often fatal.3,4

BIBF 1120 is a potent intracellular inhibitor of 
tyrosine kinases that is in clinical development 
for the treatment of idiopathic pulmonary fibro-
sis and a number of types of cancer.5 Its targets 
include platelet-derived growth factor receptors 
(PDGFR) α and β (half-maximal inhibitory con-
centration [IC50], 59 and 65 nmol per liter, respec-
tively), vascular endothelial growth factor recep-
tors (VEGFR) 1, 2, and 3 (IC50, 34, 21, and 13 nmol 
per liter, respectively), and fibroblast growth fac-
tor receptors (FGFR) 1, 2, and 3 (IC50, 69, 37, and 
108 nmol per liter, respectively).5 Because signal-
ing pathways activated by these tyrosine kinase 
receptors have been shown to be involved in lung 
fibrosis,6,7 inhibition of the receptors may slow the 
progression of idiopathic pulmonary fibrosis.8-12 
In a rat model, such inhibition was shown to pre-
vent the development of bleomycin-induced lung 
fibrosis when a tyrosine kinase inhibitor was 
administered before or during the fibrotic phase 
of the disease.9

The aim of this 12-month, randomized, 
double-blind, placebo-controlled, phase 2 trial 
(To Improve Pulmonary Fibrosis with BIBF 1120 
[TOMORROW]) was to evaluate the efficacy and 
safety of four different doses of BIBF 1120 in 
patients with idiopathic pulmonary fibrosis.

Me thods

Patients

We recruited patients 40 years of age or older who 
had idiopathic pulmonary fibrosis that was con-
sistent with the criteria published by the American 
Thoracic Society (ATS) and the European Respi-
ratory Society (ERS)13 and who had received the 
diagnosis less than 5 years before screening. Eli-
gible patients, who were recruited from 92 sites in 

25 countries, had also undergone high-resolution 
computed tomography (HRCT) less than 1 year 
before randomization and had a forced vital ca-
pacity (FVC) that was 50% or more of their pre-
dicted value, a diffusing capacity of the lung for 
carbon monoxide (DLco) that was 30 to 79% of 
their predicted value, and a partial pressure of ar-
terial oxygen (PaO2) when breathing ambient air 
that was 55 mm Hg or greater at altitudes up to 
1500 m or a PaO2 of 50 mm Hg or greater at alti-
tudes above 1500 m. (For exclusion criteria, see 
Section A in the Supplementary Appendix, avail-
able with the full text of this article at NEJM.org.) 
Concomitant therapy with 15 mg or less of pred-
nisone per day or the equivalent was permitted 
if the treatment dose had been stable for at least 
8 weeks before screening.

The diagnosis of idiopathic pulmonary fibrosis 
was confirmed before randomization by means 
of an independent review of HRCT scans of the 
chest in all patients by an expert chest radiologist 
and assessment of surgical lung-biopsy specimens 
(if available) by an expert lung pathologist. The 
population of patients included in this study was 
well defined and reflected the range of disease 
seen in clinical practice.

The trial was conducted in accordance with the 
principles laid down in the Declaration of Hel-
sinki (1996 version) and the Harmonized Tripar-
tite Guideline for Good Clinical Practice from the 
International Conference on Harmonization and 
was approved by local authorities. Written in-
formed consent was obtained from all participants.

Study Design

All authors designed the study and had access to 
the data, which were analyzed by statisticians at 
Boehringer Ingelheim, the sponsor of the study, 
and checked by an independent consultant. An 
employee of the sponsor vouches for the accu-
racy and completeness of the data and statistical 
analysis. The manuscript was drafted by medical 
writers from Fleishman-Hillard, with funding 
from Boehringer Ingelheim and in line with 
guidance from the first author, and was amend-
ed substantially, critically reviewed, and edited 
by all authors. The trial was carried out in com-
pliance with the protocol and in accordance with 
the statistical analysis plan (both available at 
NEJM.org). The steering committee (see Section G 
in the Supplementary Appendix) made the deci-
sion to submit the manuscript for publication.
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The diagnosis of idiopathic pulmonary fibro-
sis was confirmed at the screening visit, which 
took place 4 days or more before randomization. 
An interactive voice-response system was used to 
perform randomization. Patients, investigators, 
and the team from Boehringer Ingelheim were 
unaware of the treatment assignments through-
out the study.

Patients were assigned to receive placebo cap-
sules or one of the following doses of BIBF 1120: 
50 mg once a day, 50 mg twice a day, 100 mg twice 
a day, or 150 mg twice a day. A stepwise increas-
ing-dose approach was used (with concealment of 
the assigned active medication or placebo within 
each group), with each step reviewed by a data-
monitoring committee before proceeding to the 
next step (for further information, see Sections D 
and G in the Supplementary Appendix). Additional 
patients underwent randomization to the previously 
established dose groups at later steps to maintain 
blinding between doses. The study medication was 
administered for 52 weeks.

The primary end point was the annual rate of 
decline in FVC. Spirometric results were centrally 
reviewed by an independent third party (VIASYS 
Healthcare [then CareFusion, now ERT], in Hoech
berg, Germany) to meet ATS–ERS criteria.14 Sec-
ondary end points included the changes from 
baseline in FVC and DLco as percentages of the 
predicted value; the changes in oxygen saturation 
levels (as measured by pulse oximetry [SpO2]) and 
total lung capacity (as measured by body plethys-
mography); the distance achieved on the 6-minute 
walk test15; the total score on the St. George’s 
Respiratory Questionnaire (SGRQ) (range, 0 to 100, 
with lower scores indicating a better quality of life; 
a minimum clinically important difference in the 
total score, 4 points)16,17; a decrease from baseline 
in FVC of more than 10% or more than 200 ml; 
an SpO2 decrease of more than 4 percentage 
points; the incidence of acute exacerbations; sur-
vival at 52 weeks (with overall survival referring to 
all randomized patients and on-treatment surviv-
al based on the number of fatal adverse events 
that began during treatment or up to 14 days after 
treatment ended); and death from a respiratory 
cause (including all randomized patients). All 
deaths were adjudicated for cause of death by an 
independent committee (see Section G in the Sup-
plementary Appendix) that was unaware of the 
treatment assignments. Data on vital status at the 
end of the planned treatment period (360 days) 

were available for 94.3% of patients in the pla-
cebo group and for 93.1%, 97.7%, 97.7%, and 
97.7% of patients in the four treatment groups, 
respectively, in ascending order of doses.

Statistical Analysis

All efficacy analyses were based on the random-
ized set of 432 patients on an intention-to-treat 
basis. Only on-treatment measurements (data col-
lected up to 1 day after the last dose was taken) 
were included in the primary efficacy analyses. 
Patients were assessed within the dose group to 
which they were randomly assigned at the start 
of the study.

To calculate the decrease in FVC over time, a 
linear decrease was modeled for every patient from 
the date on which the first dose of the assigned 
study drug was taken to the date of the last mea-
surement obtained during the study, with all data 
taken into consideration. Analysis was performed 
with the use of a closed testing procedure for 
multiplicity correction and a hierarchical testing 
procedure; both were prespecified for assessment 
of the primary end point, although the closed 
testing procedure was prespecified for the pri-
mary analysis (Section E in the Supplementary 
Appendix).

Sample size was calculated to achieve 80% 
power to detect a difference of 0.1 liters in the 
annual decrease in FVC between patients receiv-
ing BIBF 1120 and those receiving placebo. The 
last-observation-carried-forward approach was used 
in the evaluation of secondary end points when 
data for the entire 52-week assessment period were 
not available.

Safety analyses included all patients who re-
ceived at least one dose of the study drug or pla-
cebo (428 patients), with data collected up to 14 
days after administration of the last dose includ-
ed in the analysis. Data on adverse events and 
laboratory results were analyzed with the use of 
descriptive statistics only.

R esult s

Patients

A total of 432 patients with idiopathic pulmonary 
fibrosis were randomly assigned to receive one of 
four doses of BIBF 1120 or placebo (Fig. S1 in the 
Supplementary Appendix). Four patients under-
went randomization but did not participate in the 
study. Among the 428 patients who did participate, 
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141 patients met the criteria for definite idiopathic 
pulmonary fibrosis, 265 met the criteria for prob-
able idiopathic pulmonary fibrosis, 21 patients 
had possible idiopathic pulmonary fibrosis, and 
1 patient did not have idiopathic pulmonary fi-
brosis (Tables S1 and S2 in the Supplementary 
Appendix). The first patient was screened on Sep-
tember 14, 2007, and the last patient completed 
the study on June 10, 2010. A total of 112 pa-
tients discontinued the study medication pre-
maturely: 24 of the 86 patients in the group re-
ceiving 50 mg once a day (27.9%), 18 of the 86 

receiving 50 mg twice a day (20.9%), 14 of the 86 
receiving 100 mg twice a day (16.3%), 32 of the 
85 receiving 150 mg twice a day (37.6%), and 24 
of the 85 receiving placebo (28.2%) (Fig. S2 in the 
Supplementary Appendix). Ninety-six of the 112 
discontinuations (85.7%) were due to adverse 
events. Of the 32 patients receiving 150 mg of 
the study drug twice a day who discontinued the 
study drug early, 11 patients had previously had 
their dose reduced. The dose was reduced by 
one dose level in 5, 7, 11, and 20 patients in the 
four active-treatment groups, in ascending order 

Table 1. Baseline Characteristics of the Patients.*

Characteristic
Placebo 
(N = 85) BIBF 1120

Total  
(N = 428)

50 mg  
Once Daily 

(N = 86)

50 mg  
Twice Daily

(N = 86)

100 mg 
Twice Daily 

(N = 86)

150 mg 
Twice Daily 

(N = 85)

Male sex — no. (%) 63 (74.1) 65 (75.6) 62 (72.1) 65 (75.6) 65 (76.5) 320 (74.8)

Age — yr 64.8±8.6 65.3±9.4 64.9±8.5 65.1±8.6 65.4±7.8 65.1±8.6

Race — no. (%)†

White 65 (76.5) 68 (79.1) 72 (83.7) 72 (83.7) 61 (71.8) 338 (79.0)

Asian 20 (23.5) 18 (20.9) 14 (16.3) 14 (16.3) 24 (28.2) 90 (21.0)

Weight — kg 77.3±13.3 78.8±13.4 79.0±16.2 76.0±14.5 74.9±14.6 77.2±14.5

Interval since diagnosis — yr 1.4±1.5 1.4±1.3 1.1±1.2 1.2±1.2 1.0±1.2 1.2±1.3

Surgical lung-biopsy specimen available — no. (%) 19 (22.4) 25 (29.1) 27 (31.4) 20 (23.3) 29 (34.1) 120 (28.0)

Diagnosis of idiopathic pulmonary fibrosis — no. (%)‡

Definite 24 (28.2) 27 (31.4) 26 (30.2) 31 (36.0) 33 (38.8) 141 (32.9)

Probable 57 (67.1) 49 (57.0) 53 (61.6) 54 (62.8) 52 (61.2) 265 (61.9)

Possible 4 (4.7) 9 (10.5) 7 (8.1) 1 (1.2) 0 21 (4.9)

Definitely not 0 1 (1.2) 0 0 0 1 (0.2)

Median FVC

% of predicted value 77.6 79.8 80.4 83.0 78.1 80.2

Liters 2.7 2.8 2.7 2.8 2.7 2.8

Median SpO2 — % 96.0 96.0 96.0 96.0 96.0 96.0

Median DLCO — mmol/min/kPa 3.7 3.5 3.6 3.7 3.5 3.6

Median PaO2 — mm Hg 75.0 75.8 78.4 80.0 78.3 77.5

Concomitant therapy — no. (%)§

Any glucocorticoid 43 (50.6) 47 (54.7) 42 (48.8) 45 (52.3) 33 (38.8) 210 (49.1)

Prednisone 21 (24.7) 19 (22.1) 14 (16.3) 17 (19.8) 18 (21.2) 89 (20.8)

*	Plus–minus values are means ±SD. DLCO denotes diffusing capacity of the lung for carbon monoxide, FVC forced vital capacity, PaO2 partial pres-
sure of arterial oxygen, and SpO2 oxygen saturation as determined with the use of pulse oximetry while the patient was breathing ambient air.

†	Race was self-reported.
‡	Although 21 patients (4.9%) with possible idiopathic pulmonary fibrosis underwent randomization and were included in the study groups 

early in the study period, no patients with possible idiopathic pulmonary fibrosis were included at later stages of the trial, and none were in-
cluded in the group receiving 150 mg of BIBF 1120 twice daily. One patient who did not have idiopathic pulmonary fibrosis was erroneously 
enrolled in the study.

§	Concomitant therapy was administered at least once during the treatment period.
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of doses, and was reduced by one level in 7 pa-
tients receiving placebo. No significant differ-
ences in baseline characteristics were observed 
among the groups (Table 1).

Primary End Point

The predefined, multiplicity-corrected primary end 
point did not differ significantly between the group 
of patients receiving the highest BIBF 1120 dose 
and the placebo group, although the difference 
approached the threshold for significance. The 
annual rate of decline in FVC in the group receiv-
ing 150 mg of BIBF 1120 twice a day was 0.06 
liters (95% confidence interval [CI], −0.14 to 0.02), 
as compared with 0.19 liters in the placebo group 
(95% CI, −0.26 to −0.12) (P = 0.06 with the closed 
testing procedure for multiplicity; P = 0.01 with hier
archical testing) (Fig. 1, and Table S4 in the Supple-
mentary Appendix). This difference corresponds to 
a reduction of 68.4% in the annual rate of decline 
in FVC in the group receiving 150 mg of BIBF 1120 
twice a day as compared with the placebo group. 
The highest-dose group also had a significant ab-
solute change in FVC from baseline over time, as 
compared with the placebo group (Fig. 2).

Although there was a higher number of dis-
continuations in the group receiving the highest 
dose of BIBF 1120 than in the placebo group, at 
week 52, the number of patients for whom FVC 
measurements were recorded, including patients 
who discontinued the study medication, did not 
differ significantly between the two groups (57 
patients in the highest-dose group vs. 61 in the 
placebo group) (Fig. 2). The results of a sensitiv-
ity analysis that included all visits (the baseline 
visit and all follow-up visits, including visits after 
discontinuation) were similar to the results of the 
primary analysis, with an annual rate of decline 
in FVC of 0.10 liters in the group receiving 150 mg 
twice a day, as compared with 0.22 liters in the 
placebo group (P = 0.02 [P = 0.18 with the closed 
testing procedure for multiplicity]) (Table S4 in 
the Supplementary Appendix). In the highest-dose 
group, 20 patients (23.3%) underwent a dose re-
duction during the trial, as compared with 7 pa-
tients in the placebo group (8.0%); however, when 
the data were analyzed according to the final dose 
rather than the randomly assigned dose, the an-
nual rates of decline in FVC were similar to those 
calculated in the primary analysis (0.04 liters in 
the group receiving 150 mg of BIBF 1120 twice a 
day vs. 0.19 liters in the placebo group) (Table S4 
in the Supplementary Appendix).

Prespecified Secondary End Points

Analyses of secondary end points supported the 
efficacy of BIBF 1120 at a dose of 150 mg twice a 
day (Table S4 in the Supplementary Appendix). 
The number of patients who had a decrease in 
FVC of more than 10% or more than 200 ml, was 
smaller in the highest-dose group than in the 
placebo group (20 patients [23.8%] vs. 37 patients 
[44.0%], P = 0.004). The adjusted mean absolute 
change from baseline in total lung capacity was 
higher with placebo than with 150 mg of BIBF 
1120 twice a day (−0.24 liters vs. 0.12 liters, P<0.001). 
The adjusted mean absolute change from base-
line in resting SpO2 was an increase of 0.1% with 
100 mg of BIBF 1120 twice a day and a decrease 
of 0.2% with 150 mg twice a day, as compared 
with a 1.3% decrease with placebo (P = 0.005 and 
P = 0.02, respectively, for the comparison with pla-
cebo). The proportion of patients with more than 
a 4% decrease from baseline in resting SpO2 was 
smaller in the group receiving 150 mg twice a 
day than in the placebo group (3.6% vs. 11.0%, 
P = 0.03). There were no significant differences in 
DLco or distance achieved in the 6-minute walk test 
between any of the groups receiving BIBF 1120 and 
the placebo group (data not shown).

An analysis of the change from baseline in the 
SGRQ score showed that there was a small re-
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Figure 1. Annual Rate of Change in Forced Vital Capacity (FVC).

The mean (±SE) adjusted rate of change in FVC for the primary analysis is 
shown according to study group. The rate of change was calculated for the 
randomized study population with the use of both a closed testing procedure 
for multiplicity and hierarchical testing (P = 0.06 and P = 0.01, respectively, for 
the comparison of 150 mg of BIBF 1120 twice a day with placebo). Adjust-
ments were based on a repeated-measures, mixed-effects linear-regression 
model with terms for study group, time, sex, height, and patient. 
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duction (indicating an improved quality of life) 
in the group receiving 150 mg of BIBF 1120 twice 
a day, as compared with an increase in the pla-
cebo group (adjusted mean absolute change from 
baseline, −0.66 points vs. 5.46 points; P = 0.007). 
There were improvements in two domains of the 
SGRQ — symptoms and activity — in the group 
receiving 150 mg of BIBF 1120 twice a day as com-
pared with the placebo group (change from base-
line, −3.14 points vs. 6.45 points [P = 0.003] and 
0.32 points vs. 7.48 points [P = 0.004], respectively), 
and there was a dose-dependent trend toward an 
improvement in the impact domain, which is a 
broad measure of the impact of respiratory disease 
on the patient (Table S5 in the Supplementary 
Appendix). At the time the study was conduct-
ed, the minimum clinically important difference 
in the SGRQ score was defined as 4 points,17 but 
the difference has recently been estimated as 5 to 
8 points in patients with idiopathic pulmonary 
fibrosis.18 The proportion of patients who had an 
improvement in the SGRQ score of 4 points or 

more was higher in the group receiving 100 mg 
of the study drug twice a day (32.6%) and the 
group receiving 150 mg twice a day (29.1%) than 
in the placebo group (16.1%; P = 0.007 and P = 0.03, 
respectively) (see Fig. S3 in the Supplementary 
Appendix).

The incidence of acute exacerbations was low-
er in the group receiving 150 mg of BIBF 1120 
twice a day than in the placebo group (2.4 vs. 15.7 
per 100 patient-years, P = 0.02). There was a trend 
toward a dose response with increasing doses of 
BIBF 1120 as compared with placebo (Fig. 3).

There was a trend toward fewer deaths from 
respiratory causes in the group receiving 150 mg 
of BIBF 1120 twice a day and the group receiving 
100 mg twice a day as compared with the placebo 
group (number of deaths, 9, 3, 2, and 2 in the 
four active-treatment groups, in ascending order 
of doses, vs. 8 in the placebo group; P = 0.04 for 
100 mg twice a day and P = 0.06 for 150 mg twice 
a day). There were no significant differences in 
death from any cause between any of the groups, 
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carried forward in the case of missing values. The data included are from visits at planned time points only.
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with 11, 3, 4, and 7 deaths in the active-treatment 
groups, in ascending order of doses, and 9 deaths 
in the placebo group.

Adverse Events

The overall incidence of adverse events was simi-
lar in all groups, as was the number of patients 
with adverse events that were serious (defined as 
fatal, life-threatening, disabling, incapacitating, 
requiring hospitalization, or medically significant) 
or severe (defined as incapacitating or causing in-
ability to work or perform usual activities) and ad-
verse events that required hospitalization, although 
the proportion of patients with serious adverse 
events was lower in the group receiving 150 mg 
of BIBF 1120 twice a day than in the placebo 
group (27.1% vs. 30.6%) (Table 2). The highest pro-
portion of patients who discontinued the study 
medication because of adverse events was in the 
group receiving 150 mg of BIBF 1120 twice a day 
(30.6%, vs. 25.9% in the placebo group), and the 
lowest proportion was in the group receiving 
100 mg twice a day (14.0%). The adverse events 
most frequently leading to discontinuation were 
diarrhea, nausea, and vomiting (in the group re-
ceiving 150 mg twice a day as compared with those 
receiving placebo, the respective rates were 11.8% 
vs. 0%, 4.7% vs. 0%, and 2.4% vs. 1.2%). Among 
the 85 patients in the group receiving 150 mg of 
the study drug twice a day, 4 (4.7%) had serious 
gastrointestinal events and 5 (5.9%) had severe 
gastrointestinal events, especially diarrhea, as com-
pared with no patients in the placebo group.

There was a decrease in the number of fatal 
adverse events (which included deaths after the 
end of treatment resulting from adverse events that 
began during the study period) with increasing 
doses of BIBF 1120: in ascending order of doses, 
the numbers of patients in the active-treatment 
groups who died were 10, 4, 5, and 1, respectively; 
12 patients in the placebo group died (Table 2).

Clinically significant elevations in liver enzyme 
levels (at least three times the upper limit of the 
normal range for aspartate aminotransferase or 
alanine aminotransferase at any time after base-
line) were observed in 6 patients in the group re-
ceiving 150 mg of BIBF 1120 twice a day (7.1%), 
1 each in the group receiving 100 mg twice a day 
and the group receiving 50 mg twice a day, and 
none in the group receiving 50 mg once a day 
or the placebo group (Section G in the Supplemen-
tary Appendix). All aminotransferase levels nor-

malized or decreased from elevated levels with 
continued treatment (in 3 patients receiving 150 mg 
twice a day and 1 patient receiving 100 mg twice 
a day), with a dose reduction (from 150 mg twice 
a day to 100 mg twice a day in 1 patient), or with 
withdrawal of the drug (in 2 patients receiving 
150 mg twice a day and 1 patient receiving 50 mg 
twice a day). Only 2 patients discontinued the 
study medication because of abnormal results on 
liver-function tests (1 patient receiving 50 mg twice 
a day and 1 patient receiving 150 mg twice a day).

Discussion

This phase 2 trial comparing an oral tyrosine 
kinase inhibitor with placebo in patients with id-
iopathic pulmonary fibrosis failed, by a small mar-
gin, to show a significant difference in the pre-
defined, multiplicity-corrected end point (closed 
testing procedure), the rate of loss of FVC over a 
12-month period. The closed testing procedure is 
a conservative method of testing multiple hypoth-
eses (in this case, four groups, each receiving a 
different dose) simultaneously. As compared with 
placebo, the dose of 150 mg of BIBF 1120 twice a 
day reduced the annual decline in FVC by two 
thirds. Treatment with BIBF 1120 was associated 
with improvements in many of the secondary out-
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Figure 3. Incidence of Acute Exacerbations over 12 Months.

Incidence was calculated as the number of patients with one or more acute 
exacerbations divided by the total number of years at risk. The risk ratios 
for the four BIBF 1120 doses as compared with placebo were as follows:  
50 mg once a day, 0.83 (95% confidence interval [CI], 0.36 to 1.93); 50 mg 
twice a day, 0.80 (95% CI, 0.34 to 1.84); 100 mg twice a day, 0.48 (95% CI, 
0.18 to 1.27); and 150 mg twice a day, 0.16 (95% CI, 0.03 to 0.70). 
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comes, suggesting that this agent is a promising 
treatment for idiopathic pulmonary fibrosis, a se-
rious medical condition for which there are few 
therapeutic options.

Although the higher number of discontinua-
tions and dose reductions in the group of patients 
receiving 150 mg twice a day could have intro-
duced bias in the estimates of treatment effect, 
the results of sensitivity analyses for the decline 
in FVC, with discontinuations and dose reductions 
taken into consideration, were similar to the re-
sults of the primary analysis. These observations 
suggest that the early withdrawal of patients in 
the group receiving 150 mg of BIBF 1120 twice 
a day and for whom no follow-up data on FVC were 
available did not skew our observed outcomes.

The results of secondary end-point analyses 
provide consistent support for the dose of 150 mg 
of BIBF 1120 twice a day, and for some end points, 

the data are strengthened by similar results for 
the dose of 100 mg twice a day. The incidence of 
acute exacerbations was significantly lower in the 
group receiving 150 mg twice a day than in the 
placebo group. This result is clinically important, 
since acute exacerbations are associated with rapid 
disease progression, a severe and abrupt decline 
in FVC, and high mortality.19,20 The reduction in 
acute exacerbations in patients receiving 100 mg 
twice a day or 150 mg twice a day may have con-
tributed to the more stable quality of life seen in 
these groups as compared with the other groups, 
which had higher incidences of exacerbations. The 
larger numbers of patients with a clinically mean-
ingful improvement in the SGRQ score in the 
group receiving 100 mg twice a day and the group 
receiving 150 mg twice a day suggest that treat-
ment with BIBF 1120 provided a benefit with re-
spect to the health-related quality of life, an im-

Table 2. Adverse Events.

Event
Placebo  
(N = 85) BIBF 1120

Total  
(N = 428)

50 mg  
Once Daily 

(N = 86)

50 mg  
Twice Daily

(N = 86)

100 mg  
Twice Daily 

(N = 86)

150 mg  
Twice Daily 

(N = 85)

number of patients (percent)

Any adverse event 77 (90.6) 78 (90.7) 78 (90.7) 82 (95.3) 80 (94.1) 395 (92.3)

Most frequent adverse events*

Diarrhea 13 (15.3) 9 (10.5) 17 (19.8) 32 (37.2) 47 (55.3) 118 (27.6)

Cough 17 (20.0) 11 (12.8) 17 (19.8) 20 (23.3) 8 (9.4) 73 (17.1)

Nausea 8 (9.4) 9 (10.5) 8 (9.3) 17 (19.8) 20 (23.5) 62 (14.5)

Bronchitis 11 (12.9) 11 (12.8) 16 (18.6) 7 (8.1) 9 (10.6) 54 (12.6)

Dyspnea 11 (12.9) 7 (8.1) 14 (16.3) 13 (15.1) 6 (7.1) 51 (11.9)

Progression of idiopathic pulmonary fibrosis 11 (12.9) 11 (12.8) 7 (8.1) 9 (10.5) 4 (4.7) 42 (9.8)

Vomiting 4 (4.7) 1 (1.2) 6 (7.0) 11 (12.8) 11 (12.9) 33 (7.7)

Upper abdominal pain 3 (3.5) 6 (7.0) 10 (11.6) 2 (2.3) 10 (11.8) 31 (7.2)

Severe adverse events 20 (23.5) 21 (24.4) 17 (19.8) 19 (22.1) 19 (22.4) 96 (22.4)

Serious adverse events 26 (30.6) 26 (30.2) 23 (26.7) 18 (20.9) 23 (27.1) 116 (27.1)

Fatal adverse events 12 (14.1) 10 (11.6) 4 (4.7) 5 (5.8) 1 (1.2) 32 (7.5)

Adverse events requiring hospitalization 22 (25.9) 22 (25.6) 18 (20.9) 15 (17.4) 23 (27.1) 100 (23.4)

Adverse events leading to study discontinuation 22 (25.9) 20 (23.3) 14 (16.3) 12 (14.0) 26 (30.6) 94 (22.0)

Respiratory, thoracic, and mediastinal disorders 10 (11.8) 8 (9.3) 2 (2.3) 3 (3.5) 4 (4.7) 27 (6.3)

Gastrointestinal disorders 2 (2.4) 2 (2.3) 2 (2.3) 2 (2.3) 14 (16.5) 22 (5.1)

Infections and infestations 6 (7.1) 2 (2.3) 3 (3.5) 2 (2.3) 0 13 (3.0)

Cardiac disorders 6 (7.1) 2 (2.3) 2 (2.3) 1 (1.2) 0 11 (2.6)

*	Adverse events defined as most frequent were those having an incidence of more than 10% in any study group.

The New England Journal of Medicine 
Downloaded from nejm.org on January 23, 2021. For personal use only. No other uses without permission. 

 Copyright © 2011 Massachusetts Medical Society. All rights reserved. 



Tyrosine Kinase Inhibitor in Idiopathic Pulmonary Fibrosis

n engl j med 365;12  nejm.org  september 22, 2011 1087

portant consideration for patients with idiopathic 
pulmonary fibrosis.21

No significant differences in DLco or distance 
walked in 6 minutes were observed between the 
groups receiving BIBF 1120 and the group receiv-
ing placebo, but it is unclear whether this was 
the result of methodologic problems or a true lack 
of effect on these end points. One possible meth-
odologic reason for this outcome was the lack of 
central control for the procedures involved in the 
measurement of DLco or the 6-minute walk test.22

Gastrointestinal side effects were common in 
the group receiving the highest dose of BIBF 
1120, but the majority of these effects were of 

mild or moderate intensity. Severe adverse events 
occurred with similar frequency in the placebo 
group and the four active-treatment groups.

In conclusion, the results of this phase 2 study 
showed an acceptable safety profile and potential 
clinical benefits of treatment with 150 mg of BIBF 
1120 twice a day in patients with idiopathic pul-
monary fibrosis. These results warrant the inves-
tigation of BIBF 1120 in phase 3 clinical studies.
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