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IntroductIon

n A greater extent of emphysema on high-resolution computed tomography (HRCT) may be associated with a smaller decline in forced 
 vital capacity (FVC) in patients with idiopathic pulmonary fibrosis (IPF).1

n The combined pulmonary fibrosis and emphysema (CPFE) index estimates the extent of emphysema on HRCT in patients with IPF 
 based on pulmonary function tests. The formula was developed in a cohort of 212 patients diagnosed with IPF between 1990 and 
 1996 and tested in 455 patients with IPF enrolled in two clinical trials and in a real-world cohort of 191 patients diagnosed with IPF 
 between 2011 and 2014.2

n In the INPULSIS trials, nintedanib reduced the annual rate of decline in FVC (mL/year) in patients with IPF by 49% versus placebo.3 

AIm

n		 To assess the effect of nintedanib in subgroups by CPFE index at baseline in the INPULSIS trials.

methods

results

The INPULSIS trials3

Combined pulmonary fibrosis and emphysema (CPFE) index2

CPFE index-estimated extent of emphysema at baseline

Baseline characteristics by CPFE index-estimated extent of emphysema at baseline
Absolute decline in FVC predicted or death over 52 weeks by CPFE index-estimated extent of emphysema at baseline

Annual rate of decline in FVC (mL/year) by CPFE index-estimated extent of emphysema at baseline

2.84 (0.90 x FVC % predicted) (0.60 x FEV1 % predicted) (0.44 x DLco % predicted)+ – –

=

CPFE index
(estimate of extent of emphysema on HRCT) 

n The INPULSIS trials enrolled patients with a diagnosis of IPF, FVC ≥50% predicted, forced expiratory volume in 1 second (FEV1) 
 /FVC ratio of ≥70%, and diffusing capacity of the lung for carbon monoxide (DLco) 30-79% predicted. Patients with emphysema 
 evident on an HRCT scan were eligible to participate.

n Patients were randomized to receive nintedanib 150 mg bid or placebo for 52 weeks.

n FVC was measured at baseline and at weeks 2, 4, 6, 12, 24, 36 and 52. 

n In post-hoc analyses, we analyzed the following in subgroups by CPFE index-estimated extent of emphysema <10% versus 
 ≥10% at baseline:

 – Annual rate of decline in FVC (mL/year)

 – Change from baseline in St George’s Respiratory Questionnaire (SGRQ) total score at week 52

 – Time to absolute decline in FVC ≥5% predicted or death over 52 weeks

 – Time to absolute decline in FVC ≥10% predicted or death over 52 weeks.

n Interaction p-values were calculated to assess potential heterogeneity in the treatment effect of nintedanib versus placebo 
 between the subgroups. No adjustment for multiplicity was made.

conclusIons
	n In the INPULSIS trials in patients with IPF:

  – The annual rate of decline in FVC in patients who received placebo appeared to be lower in patients who, at 
   baseline, had a CPFE index-estimated extent of emphysema of ≥10% versus <10%.

  – Nintedanib reduced the annual rate of decline in FVC both in patients with a CPFE index-estimated extent of 
   emphysema <10% and ≥10% at baseline.

References
1. Cottin V et al. Am J Respir Crit Care Med 2017;196:1162–71.
2. Wells A et al. Poster presented at the American Thoracic Society International Conference, 2019.
3. Richeldi L et al. N Engl J Med 2014;370:2071–82. 

Acknowledgements
The INPULSIS trials were funded by Boehringer Ingelheim. Editorial and formatting assistance, supported financially by Boehringer Ingelheim, was provided 
by Julie Fleming and Wendy Morris of FleishmanHillard Fishburn, London, UK during preparation of this poster. The authors were fully responsible for all 
content and editorial decisions, were involved at all stages of poster development and have approved the final version. Boehringer Ingelheim was given 
the opportunity to review the poster for medical and scientific accuracy as well as intellectual property considerations. The authors received no direct 
compensation related to the development of this poster. Vincent Cottin reports research grants, personal fees, and non-financial support from Boehringer 
Ingelheim and Roche; personal fees from Bayer/Merck Sharp & Dohme, Celgene, Galapagos, Galecto, Gilead, Novartis, Promedior, and Sanofi; and personal 
fees and non-financial support from Actelion. Athol U Wells reports personal fees from Blade Therapeutics, Boehringer Ingelheim, and Roche. Treatment-by-time-by-subgroup interaction p=0.17. 

A
d

ju
st

ed
 m

ea
n 

(S
E

) a
nn

ua
l r

at
e 

of
 d

ec
lin

e 
in

 F
V

C
 (m

L/
ye

ar
)

Δ121.6 mL/year
(95% CI: 83.2, 160.1)

Relative reduction 52%

Δ68.6 mL/year
(95% CI: -5.8, 143.0)

Relative reduction 37%
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Change from baseline in SGRQ total score at week 52 by CPFE index-estimated extent of emphysema at baseline 

SGRQ total score ranges from 0 to 100. Higher scores indicate worse health-related quality of life. 
Treatment-by-subgroup interaction p=0.60. 
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Analysis

Estimated extent of emphysema <10% Estimated extent of emphysema ≥10%

Nintedanib 
(n=506)

Placebo 
(n=338)

Nintedanib 
(n=132)

Placebo 
(n=84)

Absolute decline FVC ≥5% predicted or death, n (%) 250 (49.4) 237 (70.1) 80 (60.6) 65 (77.4)

Hazard ratio (95% CI) 0.59 (0.49, 0.70) 0.69 (0.49, 0.95)

Treatment-by-subgroup interaction p=0.46

Absolute decline FVC ≥10% predicted or death, n (%) 129 (25.5) 142 (42.0) 44 (33.3) 33 (39.3)

Hazard ratio (95% CI) 0.56 (0.44, 0.71) 0.79 (0.50, 1.24)

Treatment-by-subgroup interaction p=0.20

https://www.usscicomms.com/respiratory/ATS2020 https://www.usscicomms.com/respiratory/ATS2020/cottin1

INTERACTIVE

Data are mean (SD) unless otherwise stated. 
*Determined by qualitative assessment of HRCT scans by an expert radiologist. 
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FVC (mL)
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34.7% 58.8%Presence of emphysema*

83.0 (5.3)
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FEV1/FVC (%)

DLco % predicted

SGRQ total score
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Estimated extent of emphysema ≥10% 
(n=216)

Estimated extent of emphysema <10% 
(n=844)

Mean (SD): 1.4 (5.7)%

Estimated extent of emphysema <10% 
(n=844)

Mean (SD): 15.4 (5.6)%

Estimated extent of emphysema ≥10% 
(n=216)


