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BACKGROUND
Phosphodiesterase 4 (PDE4) inhibition is associated with antiinflammatory and 
antifibrotic effects that may be beneficial in patients with idiopathic pulmonary 
fibrosis.

METHODS
In this phase 2, double-blind, placebo-controlled trial, we investigated the efficacy 
and safety of BI 1015550, an oral preferential inhibitor of the PDE4B subtype, in 
patients with idiopathic pulmonary fibrosis. Patients were randomly assigned in a 
2:1 ratio to receive BI 1015550 at a dose of 18 mg twice daily or placebo. The pri-
mary end point was the change from baseline in the forced vital capacity (FVC) at 
12 weeks, which we analyzed with a Bayesian approach separately according to 
background nonuse or use of an antifibrotic agent.

RESULTS
A total of 147 patients were randomly assigned to receive BI 1015550 or placebo. 
Among patients without background antifibrotic use, the median change in the 
FVC was 5.7 ml (95% credible interval, –39.1 to 50.5) in the BI 1015550 group and 
–81.7 ml (95% credible interval, –133.5 to –44.8) in the placebo group (median dif-
ference, 88.4 ml; 95% credible interval, 29.5 to 154.2; probability that BI 1015550 
was superior to placebo, 0.998). Among patients with background antifibrotic use, 
the median change in the FVC was 2.7 ml (95% credible interval, –32.8 to 38.2) in 
the BI 1015550 group and –59.2 ml (95% credible interval, –111.8 to –17.9) in the 
placebo group (median difference, 62.4 ml; 95% credible interval, 6.3 to 125.5; 
probability that BI 1015550 was superior to placebo, 0.986). A mixed model with 
repeated measures analysis provided results that were consistent with those of the 
Bayesian analysis. The most frequent adverse event was diarrhea. A total of 13 pa-
tients discontinued BI 1015550 treatment owing to adverse events. The percent-
ages of patients with serious adverse events or severe adverse events were similar 
in the two trial groups.

CONCLUSIONS
In this placebo-controlled trial, treatment with BI 1015550, either alone or with 
background use of an antifibrotic agent, prevented a decrease in lung function in 
patients with idiopathic pulmonary fibrosis. (Funded by Boehringer Ingelheim; 
1305-0013 ClinicalTrials.gov number, NCT04419506.)
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Idiopathic pulmonary fibrosis (IPF) is a 
progressive, irreversible lung disease with 
high mortality.1,2 Currently, there are two ap-

proved antifibrotic drugs — nintedanib and 
pirfenidone — that slow, but do not stop, the 
progression of fibrosis.3-5 Therefore, there is a 
need for additional treatments that can be used 
alone or with existing antifibrotic therapies.6

Phosphodiesterase 4 (PDE4) inhibition is as-
sociated with antiinflammatory and antifibrotic 
properties.7,8 Preferential inhibition of the PDE4B 
subtype may be beneficial in the treatment of 
IPF because it may harness these properties9,10 
and is also associated with a more acceptable 
safety profile than nonselective PDE4 inhibitors.7,10

IPF is a rare disease, which makes the recruit-
ment of large numbers of patients in early-phase 
clinical trials a challenge. In this trial, we used 
Bayesian analysis11,12 to incorporate informative 
historical data from phase 2–4 clinical trials of 
nintedanib for the control groups. Consistent 
decreases in the forced vital capacity (FVC) that 
have been observed in the placebo groups of 
these trials3,4,13-16 make such an approach suitable 
for proof-of-concept studies of new drug candi-
dates for the treatment of IPF. In this multicenter, 
randomized, double-blind, phase 2 trial, we in-
vestigated the efficacy and safety of BI 1015550, 
an oral preferential inhibitor of PDE4B,17 in pa-
tients with IPF according to background nonuse 
or use of an antifibrotic agent.

Me thods

Patient Population

We enrolled patients 40 years of age or older who 
had a diagnosis of IPF that was based on current 
international guidelines.18 Patients with a usual 
interstitial pneumonia or a pattern of probable 
usual interstitial pneumonia on high-resolution 
computed tomography of the chest, as confirmed 
by central review, were eligible.19 Patients also 
had an FVC of at least 45% of the predicted value 
and a diffusing capacity of the lungs for carbon 
monoxide (DLCO), corrected for the hemoglobin 
level, that was between 25% and less than 80% of 
the predicted value. Patients were permitted to 
continue antifibrotic therapy (nintedanib or pir-
fenidone) if they had been receiving a stable dose 
for at least 8 weeks before screening. Patients 
with airway obstruction, recent respiratory tract 
infection, an acute IPF exacerbation within the 

past 4 months, receipt of more than 15 mg per 
day of prednisone, or a history of suicidal behav-
ior in the past 2 years were excluded. Other ex-
clusion criteria are listed in the Supplementary 
Appendix, which is available with the full text of 
this article at NEJM.org.

Trial Design and Oversight

We conducted this double-blind, placebo-con-
trolled, parallel-design, phase 2 trial at 90 sites 
in 22 countries. Patients were randomly assigned 
in a 2:1 ratio to receive either BI 1015550 at a 
dose of 18 mg twice daily or matching placebo, 
administered orally, for 12 weeks. Randomiza-
tion was performed with the use of an interac-
tive voice-response system and stratified accord-
ing to background use of an antifibrotic agent 
(no or yes) at baseline. We aimed to enroll at least 
60 patients per trial group and up to 150 patients 
overall. After the completion of the 12-week treat-
ment period, patients entered a 1-week follow-up 
period. Patients who prematurely discontinued 
the trial regimen were asked to attend all trial 
visits as originally planned in order to minimize 
missing data. Patients, investigators, central re-
viewers, and those involved in the trial conduct 
and analysis were unaware of the trial-group 
assignments.

The trial was conducted in accordance with 
the principles of the Declaration of Helsinki and 
the Harmonised Tripartite Guideline for Good 
Clinical Practice from the International Council 
for Harmonisation and was approved by local 
authorities. The clinical protocol, which is avail-
able at NEJM.org, was approved by an independent 
ethics committee or institutional review board at 
each participating center. All the patients provid-
ed written informed consent before trial entry.

Six of the authors designed the trial. All the 
authors had access to the data, which were ana-
lyzed by statisticians at Boehringer Ingelheim, 
the sponsor of the trial. The authors vouch for 
the accuracy and completeness of the data and 
for the fidelity of the trial to the protocol. All the 
authors were involved in drafting the manuscript. 
Medical writing assistance, funded by the spon-
sor, was provided by MediTech Media U.K., in line 
with guidance from all the authors. The sponsor 
was given the opportunity to review the manu-
script for medical and scientific accuracy as well 
as for intellectual property considerations. The 
members of the steering committee (listed in 
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the Supplementary Appendix) made the decision 
to submit the manuscript for publication.

End Points

The primary end point was the change from base-
line in the FVC at 12 weeks. Spirometric results, 
assessed with the use of spirometers (ERT Spiro-
Sphere) provided by the sponsor, were centrally 
reviewed to meet American Thoracic Society–
European Respiratory Society criteria.20 The sec-
ondary end point was the percentage of patients 
with adverse events during the treatment period 
(including the 1-week follow-up period). The 
change from baseline in the percentage of the 
predicted value of the DLCO, corrected for the he-
moglobin level, was assessed as a further lung-
function efficacy end point; the assessment was 
conducted with the equipment at each trial site 
and was carried out according to international 
guidelines.21 Additional end points included the 
change from baseline to week 12 in quality of life, 
which was assessed with the use of the Living 
with Pulmonary Fibrosis (L-PF) questionnaire.22 
Other end points that were collected but not de-
scribed here are shown in the Supplementary 
Appendix.

An independent data and safety monitoring 
committee evaluated the safety data throughout 
the trial (see the Supplementary Appendix). 
Prospective suicidality monitoring was applied 
throughout the trial with the use of the Colum-
bia Suicide Severity Rating Scale because of the 
risk that has been described for marketed PDE4 
inhibitors.23-27

Statistical Analysis

The primary end point was evaluated separately 
according to background nonuse or use of an 
antifibrotic agent at baseline and included all the 
data that had been collected while patients were 
receiving BI 1015550 or placebo. The primary 
analysis was based on a Bayesian approach to in-
corporate historical data for the placebo groups 
by means of meta-analytic predictive (MAP) priors 
that were made robust against prior-data con-
flicts.11 A vaguely informative prior was used for 
the BI 1015550 groups. This approach discounts 
historical data to account for between-trial het-
erogeneity and leads to dynamic borrowing; that 
is, the weight given to the historical information 
depends on the similarity to the current controls. 
The priors were chosen to reflect an effective 

sample size that corresponded to approximately 
20 historical patients who had received placebo. 
A sensitivity analysis for the choice of the weight 
for the informative component of the prior was 
performed (see the Supplementary Appendix).

The analysis of the primary end point was 
conducted in a two-step procedure. First, the 
data from the current trial were analyzed with a 
restricted maximum likelihood–based approach 
with the use of a mixed model with repeated mea-
sures (MMRM). On the basis of this model, the 
adjusted mean changes from baseline in the FVC 
at 12 weeks (and the related standard error) were 
calculated for the BI 1015550 group and the pla-
cebo group according to background nonuse or 
use of an antifibrotic agent. Second, the adjusted 
means in the placebo groups were combined 
with the MAP priors, which were derived on the 
basis of clinical trials in the clinical development 
program of nintedanib for the treatment of IPF 
(see the statistical analysis plan, which is avail-
able with the protocol). To evaluate the treatment 
effects in each trial cohort, the posterior distri-
bution for the difference between the BI 1015550 
group and the placebo group with respect to the 
primary end point was used. The median of the 
posterior distribution for the difference (and 95% 
credible interval) was calculated in the primary 
analysis, and posterior probabilities that the dif-
ference was higher than various boundaries were 
reported.

All the patients who received BI 1015550 or 
placebo were included in the safety population. 
The safety analysis was descriptive in nature and 
was based on adverse events that occurred dur-
ing the treatment period (including the 1-week 
follow-up period).

Missing data for the primary analysis (continu-
ous end point) were not imputed. The MMRM 
analysis allows for missing data, under the as-
sumption that they are missing at random. Sensi-
tivity analyses were conducted to investigate the 
potential effect of missing data as well as early 
discontinuation by means of a treatment policy 
strategy (i.e., including all data regardless of treat-
ment discontinuation28), and a pooled analysis 
was conducted that combined data from all the 
patients regardless of background treatment with 
an antifibrotic agent.

Because this was an exploratory trial, no 
confirmatory testing or adjustment for multi-
plicity was planned. Therefore, we do not report 
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any P values but only point estimates together 
with 95% credible intervals or confidence inter-
vals, depending on the analysis. We aimed to 
enroll at least 60 patients per trial group and up 
to 150 patients overall. The sample size was 
chosen on the basis of the evaluations of poste-
rior probabilities for the change from baseline in 
the FVC at week 12, with an assumed standard 
deviation of 200 ml and a difference of 70 ml 
among patients without background antifibrotic 
use and of 20 ml among those with background 
antifibrotic use. With these assumptions, the 
probability that the median treatment difference 
was at least 50 ml among patients without back-
ground antifibrotic use, or at least 35 ml among 
those without background antifibrotic use and 
at least 30 ml among those with background 
antifibrotic use, was 0.75, whereas the probabil-
ity was 0.11 under an assumption of no treatment 
effect (see the Supplementary Appendix).

Quality of life, as assessed with the use of the 
L-PF questionnaire total score, was analyzed by 

means of an MMRM approach. Descriptive statis-
tics were planned for the change from baseline 
in the DLCO at week 12. The DLCO analysis that 
was based on the same MMRM as defined for the 
primary end point was conducted post hoc.

R esult s

Patients

The first patient underwent screening on August 
12, 2020, and the last patient completed the trial 
on October 15, 2021. A total of 147 patients under-
went randomization and received either BI 1015550 
or placebo (Fig. 1).

The demographic and clinical characteristics 
of the patients at baseline are shown in Table 1, 
and the representativeness of the trial popula-
tion is shown in Table S1 in the Supplementary 
Appendix. The characteristics of the patients were 
similar in the two trial groups, although the pa-
tients with background antifibrotic use tended 
to have a longer time since diagnosis and lower 

Figure 1. Randomization and Follow-up of the Patients.

Among patients without background antifibrotic use, reasons for premature discontinuation of BI 1015550 included adverse events (in 
three patients), withdrawal from the trial (in one), and other reason (in one). Among patients with background antifibrotic use, all those 
who prematurely discontinued BI 1015550 did so because of adverse events. Two patients (one in each cohort) were not included in the 
efficacy analysis because they did not have postbaseline data on lung function.

135 Patients were screened

Patients without Background Antifibrotic Use

73 Underwent randomization

25 Received Placebo

62 Were excluded

48 Received BI 1015550

5 Discontinued BI 1015550

48 Were included in safety analysis
47 Were included in efficacy analysis

25 Were included in safety analysis
25 Were included in efficacy analysis

0 Discontinued placebo

98 Patients were screened

Patients with Background Antifibrotic Use

74 Underwent randomization

25 Received Placebo

24 Were excluded

49 Received BI 1015550

10 Discontinued BI 1015550

49 Were included in safety analysis
48 Were included in efficacy analysis

25 Were included in safety analysis
25 Were included in efficacy analysis

0 Discontinued placebo
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baseline percentages of predicted values for the 
FVC than patients without background antifi-
brotic use.

In the overall population, 132 patients (90%) 

completed the planned treatment period. A total 
of 15 patients prematurely discontinued BI 1015550; 
no patients discontinued placebo. The primary 
reason for premature discontinuation of BI 1015550 

Table 1. Characteristics of the Patients at Baseline, According to Cohort.*

Characteristic
Patients without Background 

Antifibrotic Use
Patients with Background 

Antifibrotic Use

BI 1015550 
(N = 48)

Placebo 
(N = 25)

BI 1015550 
(N = 49)

Placebo 
(N = 25)

Male sex — no. (%) 34 (71) 17 (68) 44 (90) 18 (72)

Age — yr 69.9±8.3 71.8±9.3 69.3±6.6 67.5±10.7

Race — no. (%)†

White 36 (75) 21 (84) 37 (76) 21 (84)

Asian 12 (25) 4 (16) 12 (24) 4 (16)

Weight — kg 75.9±15.2 78.2±16.3 77.4±12.8 81.0±16.8

Body-mass index‡ 27.4±5.0 27.6±4.8 26.2±3.0 27.9±5.3

Smoking history — no. (%)

Never smoked 19 (40) 9 (36) 14 (29) 5 (20)

Former smoker 26 (54) 15 (60) 33 (67) 20 (80)

Current smoker 3 (6) 1 (4) 2 (4) 0

Time since diagnosis of idiopathic pulmo-
nary fibrosis — yr

2.7±2.4 2.2±2.6 4.6±3.7 3.9±3.3

Antifibrotic treatment — no. (%)

Nintedanib 0 0 26 (53) 17 (68)

Pirfenidone 0 0 23 (47) 8 (32)

Supplemental-oxygen therapy — no. (%) 2 (4) 0 7 (14) 2 (8)

Immunosuppressant therapy — no. (%)

Oral glucocorticoid 1 (2) 2 (8) 1 (2) 1 (4)

Cyclosporine 1 (2) 0 0 2 (8)

Hydroxychloroquine 1 (2) 0 0 0

Mycophenolate sodium 0 1 (4) 0 0

Tocilizumab 0 0 1 (2) 0

FVC

Mean — ml 2782.9±835.1 2864.9±1015.1 2875.6±752.8 2690.0±890.0

Median — ml 2646 2835 2869 2411

Percent of predicted value 80.4±16.0 82.1±17.7 75.8±17.9 71.7±12.3

Percent of predicted DLCO, corrected for 
the hemoglobin level

52.0±16.7 48.3±12.1 49.0±18.3 47.2±14.8

L-PF questionnaire total score§ 33.9±18.3 32.4±16.1 25.8±16.7 26.1±15.7

*	�Plus–minus values are means ±SD. DLCO denotes diffusing capacity of the lung for carbon monoxide, and FVC forced 
vital capacity.

†	�Race was noted in the electronic case-report form by the trial site staff. There were no explicit instructions regarding 
patient report or investigator determination of race.

‡	�The body-mass index is the weight in kilograms divided by the square of the height in meters.
§	� The Living with Pulmonary Fibrosis (L-PF) questionnaire is a 44-item questionnaire with two modules: Symptoms and 

Impacts.22 Scores in the Symptoms and Impacts modules are summed to yield a total L-PF score. Summary scores 
range from 0 to 100, with higher scores indicating greater impairment.
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was adverse events (in 3 patients without back-
ground antifibrotic use and in 10 with back-
ground antifibrotic use). Among patients with-
out background antifibrotic use, the mean (±SD) 
duration of BI 1015550 use was 81.4±12.3 days 
and the mean duration of placebo use was 
85.6±3.8 days; among patients with background 
antifibrotic use, these values were 74.6±23.0 
days and 84.7±1.5 days, respectively.

Efficacy

On the basis of the Bayesian analysis, the me-
dian change in the FVC was 5.7 ml (95% credible 
interval, –39.1 to 50.5) in the BI 1015550 group 
and –81.7 ml (95% credible interval, –133.5 to 
–44.8) in the placebo group among patients with-
out background antifibrotic use (median differ-
ence, 88.4 ml; 95% credible interval, 29.5 to 154.2; 
probability that BI 1015550 was superior to pla-
cebo, 0.998). Among patients with background 
antifibrotic use, the respective FVC changes were 
2.7 ml (95% credible interval, –32.8 to 38.2) and 
–59.2 ml (95% credible interval, –111.8 to –17.9) 
(median difference, 62.4 ml; 95% credible inter-
val, 6.3 to 125.5; probability that BI 1015550 was 
superior to placebo, 0.986) (Fig. 2 and Table S2).

Consistent effects of BI 1015550 treatment on 

the FVC were shown in the prespecified MMRM 
analysis, which was based on observed values only 
(Figs. 2, 3, and S5 and Table S2). The treatment 
effect that was estimated from the MMRM analy-
sis was similar regardless of background antifi-
brotic use, with an overall between-group differ-
ence of 88.4 ml (95% confidence interval [CI], 
40.7 to 136.0). In the MMRM analysis involving 
patients without background antifibrotic use, 
the mean change in the FVC from baseline to 
week 12 was 6.1 ml (95% CI, –39.7 to 51.9) in 
the BI 1015550 group and –95.6 ml (95% CI, 
–157.1 to –34.1) in the placebo group (difference, 
101.7 ml; 95% CI, 25.0 to 178.4). Among patients 
with background antifibrotic use, the mean change 
in FVC from baseline to week 12 was 2.7 ml 
(95% CI, –33.5 to 38.9) in the BI 1015550 group 
and –77.7 ml (95% CI, –124.9 to –30.5) in the 
placebo group (difference, 80.4 ml; 95% CI, 20.9 
to 140.0).

Among patients without background antifi-
brotic use, the change in the percentage of the 
predicted value for DLCO was similar in the two 
trial groups, with an adjusted mean difference 
of 0.8 percentage points (95% CI, –3.5 to 5.0) at 
12 weeks. Among patients with background anti-
fibrotic use, the adjusted mean difference between 

Figure 2. Changes in the Forced Vital Capacity (FVC) at Week 12, According to Background Antifibrotic Nonuse or Use, in MMRM and 
Bayesian Analyses.

In the mixed model with repeated measures (MMRM) analysis (Panel A), the mean between-group difference in the FVC was 101.7 ml 
(95% confidence interval [CI], 25.0 to 178.4) among patients without background antifibrotic use and 80.4 ml (95% CI, 20.9 to 140.0) 
among patients with background antifibrotic use. I bars in Panel A indicate the 95% confidence interval. In the Bayesian analysis (Panel B), 
the posterior median between-group difference in the FVC was 88.4 ml (95% credible interval, 29.5 to 154.2) among patients without 
background antifibrotic use and 62.4 ml (95% credible interval, 6.3 to 125.5) among patients with background antifibrotic use. I bars in 
Panel B indicate the 95% credible interval.
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the trial groups was 2.8 percentage points (95% CI, 
–0.4 to 5.9). Details are provided in Tables S3 
and S4 and Figures S6 and S7. The adjusted mean 
changes in the L-PF total score from baseline to 
week 12 were similar across the trial groups, re-
gardless of background antifibrotic use (Table S5).

Safety

Adverse events during the treatment period (in-
cluding the 1-week follow-up period) are shown 
in Tables 2 and S6 through S8. The percentage 
of patients with any adverse event was higher in 
the BI 1015550 group than in the placebo group 
regardless of background antifibrotic use. Ad-
verse events that led to discontinuation were re-
ported only in the BI 1015550 group.

The most common adverse events according 
to organ class were gastrointestinal disorders. 
Among patients without background antifibrotic 
use, gastrointestinal disorders were reported in 
27% of those who received BI 1015550 and in 
16% of those who received placebo; among pa-
tients with background antifibrotic use, the cor-
responding percentages were 37% and 32%. The 
most common adverse event, according to pre-
ferred term, was diarrhea, which was also the 
most frequent adverse event leading to the dis-
continuation of BI 1015550 (in 3 patients). The 
percentage of patients with diarrhea was higher 
in the BI 1015550 group than in the placebo group 
regardless of background antifibrotic use. Most 
cases of diarrhea were reported as being mild.

Among patients without background antifi-
brotic use, severe adverse events were reported 
in 4% of those who received BI 1015550 and in 
4% of those who received placebo; among pa-
tients with background antifibrotic use, the per-
centage was also 4% in each group. Among pa-
tients without background antifibrotic use, 
serious adverse events were reported in 6% of 
those in the BI 1015550 group and in 20% of 
those in the placebo group; among patients with 
antifibrotic use, 6% of those in the BI 1015550 
group had a serious adverse event, and no patients 
in the placebo group did so.

Two patients in the BI 1015550 group had 
fatal adverse events: pneumonia related to coro-
navirus disease 2019 (Covid-19) (in one patient 
without background antifibrotic use) and sus-
pected vasculitis and suspected IPF exacerbation 
(in one patient with background antifibrotic use; 
the vasculitis was not confirmed by an indepen-

dent data monitoring committee). No patients 
reported any adverse events related to depression, 
suicidal behavior, or suicidal ideation. However, 
there was one report of suicidal ideation type 1 
(“wish to be dead”) that occurred 9 days after the 
completion of BI 1015550 treatment.

Discussion

Treatment with BI 1015550 appeared to stabilize 
lung function regardless of whether patients were 
receiving a background antifibrotic agent, in con-
trast to the placebo group, in which there was a 
marked decrease in the FVC. The difference be-
tween groups was supported by both Bayesian 
and MMRM analyses.

This trial used a Bayesian approach that al-
lowed more patients to be randomly assigned to 
active treatment; because of the use of historical 
data, this approach reduced the number of pa-
tients who were assigned to the placebo group 
for the 12-week duration of the trial.11,12 This 
strategy may also have facilitated the recruit-
ment and conduct of the trial, in particular dur-
ing the Covid-19 pandemic.

The Bayesian approach led to smaller and 
more conservative estimates of the treatment ef-
fect than the MMRM analysis, which used only 
observed data. However, the Bayesian analysis still 
led to a 0.998 posterior probability of a positive 
treatment effect of BI 1015550 among patients 

Figure 3. Change in the FVC over Time in All Patients (MMRM Analysis).

I bars indicate the standard error.
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without background antifibrotic use and a 0.986 
posterior probability among those with back-
ground antifibrotic use. These findings support 
the robustness of the results and increase confi-
dence in their validity. Although this trial was 
only 12 weeks long, it appeared to show the sta-
bilization of FVC with BI 1015550 therapy, which 
was replicated in patients regardless of background 
antifibrotic use and thus provides a proof of con-
cept for longer-term phase 3 trials. This conclu-
sion is supported by a recent meta-analysis of 
clinical trials involving patients with IPF that 
also showed that differences between active treat-

ment and placebo with regard to FVC can be 
identified over a period of 12 weeks.29

In this trial, patients with IPF who had been 
receiving a background antifibrotic agent and 
had been randomly assigned to receive placebo 
had a greater decrease in the FVC than patients 
in previous trials.3-5 The reason for this discrep-
ancy could be because the patients enrolled in 
this trial may have had more progressive disease 
than the patients in the other trials.

Overall, the safety profile of BI 1015550 seemed 
to be acceptable, although the adverse events lead-
ing to discontinuation were all reported in pa-

Table 2. Adverse Events during Treatment, Including the 1-Week Follow-up Period, According to Cohort.*

Event
Patients without Background 

Antifibrotic Use
Patients with Background 

Antifibrotic Use

BI 1015550 
(N = 48)

Placebo 
(N = 25)

BI 1015550 
(N = 49)

Placebo 
(N = 25)

number of patients (percent)

Any adverse event 31 (65) 13 (52) 36 (73) 17 (68)

Most frequent adverse events†

Diarrhea 8 (17) 2 (8) 15 (31) 4 (16)

Fatigue 2 (4) 1 (4) 1 (2) 3 (12)

Severe adverse event 2 (4) 1 (4) 2 (4) 1 (4)

Adverse event considered by the  
investigator to be related to  
BI 1015550 or placebo

9 (19) 5 (20) 18 (37) 5 (20)

Adverse event leading to discontinua-
tion of trial regimen

3 (6) 0 10 (20) 0

Most frequent adverse event leading 
to discontinuation of trial regi-
men: diarrhea‡

0 0 3 (6) 0

Prespecified adverse event of special 
interest§

0 0 1 (2) 0

Serious adverse event¶

Any serious adverse event 3 (6) 5 (20) 3 (6) 0

Serious adverse event resulting in 
death

1 (2) 0 1 (2) 0

Serious adverse event that led to or 
prolonged hospitalization

2 (4) 3 (12) 3 (6) 0

Other important medical event‖ 1 (2) 2 (8) 0 0

*	�Adverse events were assessed with the use of the Medical Dictionary for Regulatory Activities, version 24.1.
†	�The most frequent adverse events were defined as those with an incidence of more than 10% in any trial group.
‡	�The most frequent adverse event leading to the discontinuation of the trial regimen and occurring in more than 5% of 

the patients in any trial group was diarrhea. No other adverse event met these criteria.
§	� Adverse events of special interest were vasculitis and hepatic injury.
¶	�There were no reported cases of immediate life-threatening, persistent, or clinically significant disability or incapacity or 

of congenital anomaly or birth defect.
‖	�These adverse events were judged by the investigator to represent a clinically significant hazard.
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tients treated with BI 1015550; of these 13 pa-
tients, 10 were receiving background antifibrotic 
therapy. The most common adverse events were 
gastrointestinal disorders; such events led to 
treatment discontinuation in 5 patients. Although 
the combination with approved antifibrotic agents 
seems to be feasible despite an overlap in the 
gastrointestinal side-effect profile, a comprehen-
sive characterization of the safety profile of BI 
1015550 as monotherapy or as combined therapy 
in a larger patient population over a longer dura-
tion in a phase 3 trial is warranted. The percent-
ages of patients with serious or severe adverse 
events were similar in the BI 1015550 groups 
and the placebo groups. In preclinical toxico-
logic studies, PDE4 inhibitors have been linked 
to vasculitis.30 In this trial, there was one uncon-
firmed case that was reported as “suspected IPF 
exacerbation and suspected vasculitis.” It will be 
important to evaluate vasculitis as an adverse 
event of special interest in phase 3 trials of BI 
1015550.

Limitations of this trial include the 12-week 
duration and relatively small sample size. Although 
the size and duration of the trial were sufficient 
for the determination of changes in the FVC, these 
factors did not permit the meaningful collection 

of data relating to clinically important events, 
including acute exacerbations or death, or the 
determination of changes in patients’ quality-of-
life measures. A phase 3 trial will be necessary 
to evaluate these preliminary findings and assess 
additional outcomes that are relevant to patients 
with IPF.

In this placebo-controlled, phase 2 trial, treat-
ment with BI 1015550 at a dose of 18 mg twice 
daily prevented a decrease in lung function in pa-
tients with IPF over a period of 12 weeks, regard-
less of whether patients were receiving a back-
ground antifibrotic agent. The safety profile of 
BI 1015550, in combination with the observed 
effects on the FVC, warrants further research as 
a treatment for IPF and other forms of progres-
sive pulmonary fibrosis.
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