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Multinational (12 countries), multicenter (51 sites), biomarker 
study in ex-smokers without airflow limitation (controls) and 
ex-smokers with COPD, with or without A1ATD

The distribution of disease phenotypes by GOLD status 
showed a similar pattern in the FOOTPRINTS® study compared 
with COPDGene® data

BACKGROUND

	§ An understanding of COPD phenotypes, pathogenesis and disease 
progression is needed to facilitate the development of drugs to slow 
COPD advancement

	§ Biomarkers may help to characterize COPD and to predict and monitor 
disease course

	§ FOOTPRINTS® is an ongoing, 3-year, prospective, longitudinal study 
investigating soluble and imaging biomarkers, as well as clinical 
parameters potentially associated with COPD (and in particular 
emphysema) progression

	§ Enrollment is complete for the ongoing FOOTPRINTS® study

	§ Baseline data from 443 participants are shown in Table 1 and patient 
disposition in Figure 2

STUDY DESIGN

RESULTS
Figure 2. Subject disposition after 1 year

Ex-smokers without airflow limitation:
•	  >50% had expiratory air trapping 
•	 � Non-emphysematous air trapping was less common in those with 

airflow limitation, probably because a higher proportion of them  
had emphysema 

•	 � Almost 35% of this population had centrilobular emphysema, slightly 
higher than the 22% seen in COPDGene®1
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Figure 1. Overview of trial design

Table 1. Baseline demographics and clinical characteristics

Characteristic
Ex-smokers without 

airflow limitation 
(n=62)

Ex-smokers with 
COPD GOLD 1–3 

(n=363)

Ex-smokers with 
COPD plus A1ATD 

(n=18)
Male, n (%) 39 (62.9) 231 (63.6) 15 (83.3)
White race, n (%) 52 (83.9) 327 (90.1) 18 (100.0)
Age in years, mean (SD) 54.0 (6.8) 62.3 (5.7) 52.0 (8.5)
Smoking history in pack-years, mean 
(SD) 32.9 (14.5) 45.5 (19.7) 25.4 (12.6)

FEV1 % pred, mean (SD) 102.3 (12.0) 64.6 (20.6) 52.1 (19.8)
FVC, mL, mean (SD) 4,408.9 (956.5) 3,665.6 (979.3) 4,740.6 (1,255.4)
FEV1/FVC % pred, mean (SD) 99.8 (6.5) 67.4 (15.6) 52.4 (18.7)
CAT score, mean (SD) - 14.1 (6.7) 13.1 (7.5)
SGRQ total score, mean (SD) - 34.1 (17.0) 36.5 (22.3)
mMRC dyspnea grade scale, n (%)a

0 - 22 (6.1) 1 (5.6)
1 - 217 (59.8) 9 (50.0)
2 87 (24.0) 6 (33.3)
3 33 (9.1) 2 (11.1)
4 - 4 (1.1) 0

Subjects with history of COPD 
exacerbations,b n (%) - 140 (38.6) 12 (66.7)

Subjects with qualitative CT data, n 55 305 15
Non-emphysematous air trapping,c n (%) 30 (54.5) 101 (33.1) 2 (13.3)
Centrilobular emphysema, n (%)

Mild/moderate 18 (32.7) 122 (40.0) 3 (20.0)
Confluent 1 (1.8) 65 (21.3) 6 (40.0)
Advanced destructive 0 55 (18.0) 6 (40.0)

Paraseptal emphysema,d n (%) 22 (40.0) 228 (74.8) 15 (100.0)

aBiomarkers are assessed in different biofluids (whole blood, serum, plasma and induced sputum).
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Figure 3. Distribution of high-/low-risk disease subjects by GOLD 
status in (a) the FOOTPRINTS® and (b) the COPDGene® study3 

DISTRIBUTION OF SUBJECTS BY GOLD STATUS
	§ In the COPDGene® study, two main disease axes (emphysema- and airway-
predominant axis) characterized different pathophysiologic disease processes in 
COPD patients.2 Using the correlation structure of this analysis, the disease axes were 
created in FOOTPRINTS. Individuals were later stratified to risk groups based on the 
highest 2 deciles of the disease axes3

This study will increase 
our understanding of 

COPD phenotypes and 
underlying pathophysiology 
of emphysema, which may  

help in the development  
of new drugs to slow  
COPD progression

	§ Baseline data from  
443 participants confirm the 
high prevalence of imaging 
abnormalities in ex-smokers 
without airflow limitation

	§ We observed a similar 
pattern of distribution for 
high-/low-risk disease 
subjects by GOLD status 
(based on the emphysema 
and airway disease axes) 
as was observed in the 
COPDGene® study

	§ This ongoing study will 
assess disease phenotypes 
and pathways involved in 
COPD. It may help to identify 
patients with differing risks 
for, and rates of, emphysema 
progression, along with 
associated biomarkers

CONCLUSIONS

aThe patient population of FOOTPRINTS® and COPDGene® differ due to differences in the inclusion and exclusion criteria.

Inclusion and exclusion criteriaa

Ex-smokers for ≥9 months 
with a smoking history of ≥20 
pack-years (≥10 pack-years for 
patients with COPD plus A1ATD)

Patients with a 
history of other 
respiratory diseases 
were excluded

Aged 40–70 years  
(30–70 years for 
patients with 
COPD plus A1ATD)
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aData were missing for 3 patients with COPD GOLD 1–3. bNumber of patients who had exacerbations at any time point prior to entering the FOOTPRINTS® study. 
cSubjects with any air trapping >0%. dMild-to-severe paraseptal emphysema. 
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