
The INPULSIS trials of idiopathic
pulmonary fibrosis treatment: explaining
further discrepancies on exacerbations

To the Editor:

In a recent paper on the INPULSIS trials, two duplicate 1-year randomised controlled trials evaluating
nintedanib in the treatment of idiopathic pulmonary fibrosis (IPF) [1], we provided the methodological
explanation for the apparent inconsistent results arising from the two different definitions of exacerbations
used in those studies [2]. These trials reported vastly different findings in their pooled analysis [1]. Indeed,
the risk of an investigator-reported acute exacerbation was lower by 36% with nintedanib compared with
placebo but not statistically significant (p=0.08), while, after adjudication according to a complex
definition involving multiple criteria, the risk was lower by 68% and statistically significant (p=0.001). We
explained that such differences in risk reductions and in statistical significance are simply the result of
including outcome events that are not actual exacerbations, leading to the phenomenon of treatment effect
dilution and false nonsignificant effects [2]. The correct risk reduction of 68% based on the accurate
adjudicated events is diluted to a less impressive and now nonsignificant risk reduction of 36% when
“false” events were added in the same proportion to both groups.

Since then, we have been asked on several occasions whether this phenomenon can perhaps also explain
another apparent anomaly between these two trials, and a challenge in interpretation, namely the “mixed
results in terms of … exacerbations” [3]. Indeed, the effects of treatment on investigator-reported acute
exacerbations between the INPULSIS-1 and INPULSIS-2 trials were also heterogeneous [1]. In the
INPULSIS-1 trial, the risk of an investigator-reported acute exacerbation with nintedanib was no different
to placebo and was not statistically significant (hazard ratio 1.15, 95% CI 0.54–2.42; p=0.67), whereas in
INPULSIS-2, the risk was lower with nintedanib and statistically significant (hazard ratio 0.38, 95% CI
0.19–0.77; p=0.005). In discussing these vastly different results, the authors commented that “exacerbations
are relatively rare events in patients with idiopathic pulmonary fibrosis who are in clinical trials and are
difficult to assess and categorize, which may explain some of the heterogeneity in our findings” [1]. In this
correspondence, we describe how these heterogeneous results can also be largely explained by the
phenomenon of treatment effect dilution due to inaccurate definitions of exacerbations.

TABLE 1 Risk or rate ratio of acute investigator-reported exacerbation and of adjudicated
exacerbation for the two INPULSIS trials comparing nintedanib with placebo

Nintedanib Placebo Risk or rate
ratio (95% CI)

p-value

INPULSIS-1
Patients n 309 204
Patients with at least one investigator-reported
acute exacerbation

19 (6.1) 11 (5.4) 1.14 (0.55–2.35) 0.72

Investigator-reported acute exacerbations# 20 (6.5) 13 (6.4) 1.02 (0.52–2.00) 0.96
Confirmed or suspected acute exacerbations# 7 (2.3) 8 (3.9) 0.58 (0.21–1.57) 0.28
“False” acute exacerbations# 12 (3.9) 5 (2.5)

INPULSIS-2
Patients n 329 219
Patients with at least one investigator-reported
acute exacerbation

12 (3.6) 21 (9.6) 0.38 (0.19–0.76) 0.006

Investigator-reported acute exacerbations# 13 (3.9) 24 (10.9) 0.36 (0.19–0.69) 0.002
Confirmed or suspected acute exacerbations# 5 (1.5) 16 (7.3) 0.21 (0.08–0.56) 0.002
“False” acute exacerbations# 7 (2.1) 7 (3.2)

Data are presented as n (%), unless otherwise stated. #: the numbers of patients were not provided in the
paper for the breakdown of patients with confirmed exacerbation, so the number of events was also used.
A total of three investigator-reported exacerbations did not have sufficient data for adjudication.

344

http://crossmark.crossref.org/dialog/?doi=10.1183/13993003.00653-2015&domain=pdf&date_stamp=


There were 69 investigator-reported acute exacerbations in the two INPULSIS trials, 33 in INPULSIS-1
and 36 in INPULSIS-2. In the adjudication process, two of these exacerbations had insufficient
information and the remaining 67 were classified by the adjudication committee, who determined that 31
were not actual exacerbations. Table 1 displays the analyses of these data before and after adjudication,
separately for the two trials. It shows that for investigator-reported acute exacerbations, the rate ratio
comparing nintedanib with placebo in INPULSIS-1 is 1.02 (95% CI 0.52–2.00), changing to 0.58 (95% CI
0.21–1.57) when using the adjudicated exacerbations. In INPULSIS-2, the corresponding rate ratio is 0.36
(95% CI 0.19–0.69), changing to 0.21 (95% CI 0.08–0.56) after adjudication. Note that our estimates for
the investigator-reported acute exacerbations differ slightly from those reported in the publication since we
did not have the raw data and thus had to use rates and rate ratios rather than hazard ratios.

Thus, using the investigator-reported acute exacerbations appears to induce more heterogeneity between
the INPULSIS-1 and INPULSIS-2 trials (rate ratios of 1.02 and 0.36, respectively) than after using the
adjudicated ones (rate ratios of 0.58 and 0.21, respectively). While there still are some differences between
the rate ratios of the two trials after adjudication, these differences are now more compatible with random
variability.

Acute exacerbations of IPF, associated with high morbidity and mortality, represent an important outcome
to consider in trials of drug effectiveness [4, 5]. However, their determination is complex and presents
major challenges to adjudication as they require extensive clinical data from medical records that may
often be incomplete [6]. Nevertheless, our analysis highlights the importance of using an accurate measure
of these exacerbations, clear of false events, to ensure accurate estimates of the effectiveness of treatment.
As such, the importance of an accurate assessment of exacerbations by careful adjudication should not be
underestimated.

@ERSpublications
Adjudication of acute exacerbations of IPF in clinical trials is crucial for accurate treatment
effectiveness http://ow.ly/U2i35

Samy Suissa and Pierre Ernst
Centre for Clinical Epidemiology, Jewish General Hospital, Dept of Epidemiology and Biostatistics, McGill University,
Montreal, QC, Canada.

Correspondence: Samy Suissa, Centre for Clinical Epidemiology, Jewish General Hospital, 3755 Cote Ste-Catherine,
H4.61, Montreal, QC, H3T 1E2, Canada. E-mail: samy.suissa@mcgill.ca

Received: July 31 2015 | Accepted: Sept 01 2015

Conflict of interest: Disclosures can be found alongside the online version of this article at erj.ersjournals.com

References
1 Richeldi L, du Bois RM, Raghu G, et al. Efficacy and safety of nintedanib in idiopathic pulmonary fibrosis. N Engl J

Med 2014; 370: 2071–2082.
2 Suissa S, Ernst P. The INPULSIS enigma: exacerbations in idiopathic pulmonary fibrosis. Thorax 2015; 70: 508–510.
3 Thickett DR, Kendall C, Spencer LG, et al. Improving care for patients with idiopathic pulmonary fibrosis (IPF) in

the UK: a round table discussion. Thorax 2014; 69: 1136–1140.
4 Collard HR, Moore BB, Flaherty KR, et al. Acute exacerbations of idiopathic pulmonary fibrosis. Am J Respir Crit

Care Med 2007; 176: 636–643.
5 Song JW, Hong SB, Lim CM, et al. Acute exacerbation of idiopathic pulmonary fibrosis: incidence, risk factors and

outcome. Eur Respir J 2011; 37: 356–363.
6 de Andrade J, Schwarz M, Collard HR, et al. The Idiopathic Pulmonary Fibrosis Clinical Research Network

(IPFnet): diagnostic and adjudication processes. Chest 2015; 148: 1034–1042.

Eur Respir J 2016; 47: 344–345 | DOI: 10.1183/13993003.01274-2015 | Copyright ©ERS 2016

345

http://ow.ly/U2i35
http://ow.ly/U2i35
mailto:samy.suissa@mcgill.ca
erj.ersjournals.com

